AGRO INTERNATIONAL CONFERENCE
ON AGRICULTURE-II

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan

PROCEEDINGS BOOK

EDITOR:
Prof. Dr. Nizami SEYIDELIYEV

ISBN: 978-625-367-736-7




PROCEEDINGS BOOK

AGRO

INTERNATIONAL CONFERENCE ON
AGRICULTURE-II

June 05-07, 2024

Azerbaijan State Agricultural University, Ganja, Azerbaijan

Editor

Prof. Dr. Nizami SEYIDELIYEV

Institute Of Economic Development And Social Researches Publications®
(The Licence Number of Publicator: 2014 /31220)
TURKIYE
TR: +90 342 606 06 75
E posta: kongreiksad@gmail.com
www.iksad.org www.iksadkongre.org

All rights of this book belong to IKSAD Publishing House
Authors are responsible both ethically and jurisdically
Iksad Publications - 2024©
Issued: 30.06.2024

ISBN - 978-625-367-736-7


mailto:info@iksad.org
http://www.iksad.org/
http://www.iksadfuarkongre.org/

CONGRESS ID

TITLE OF CONFERENCE

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

PARTICIPATION
Keynote & Invited

DATE - PLACE

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan

ORGANIZATION

Azerbaijan State Agricultural University
&
IKSAD-Institute of Economic Development and Social Researches

HONORARY PRESIDENTS OF CONFERENCE

Assoc. Dr. Zafer GURBANOYV - Rector of Azerbaijan State Agricultural
University
Prof. Dr. Necdet BUDAK - Rector of Ege University

Prof. Dr. Mustafa Kasim KARAHOCAGIL - Rector of Kirsehir Ahi Evran
University

ORGANIZING COMMITTEE PRESIDENTS

Assoc. Dr. Azad IBRAHIMOV - Vice Rector of Azerbaijan State Agricultural
University
Prof. Dr. Banu YUCEL - Dean of Ege University Faculty of Agriculture

Prof. Dr. Ahmet KAZANKAYA - Dean of Kirsehir Ahi Evran University,
Faculty of Agriculture



ORGANIZING COMMITTEE

Prof. Dr. Giilstim Oztiirk - Ege University, Faculty of Agriculture, [zmir,
Turkiye
Prof. Dr. Ahmet KAZANKAYA - Kirsehir Ahi Evran University, Kirsehir,
Turkiye
Assoc. Dr. Funda ATILA - Kirsehir Ahi Evran University, Kirsehir, Ttirkiye
Assoc. Dr. Azad IBRAHIMOV - Azerbaijan State Agricultural University,
Ganja, Azerbaijan
Assoc. Dr. Elchin NASIROV - Azerbaijan State Agricultural University,
Ganja, Azerbaijan
Assoc. Dr. Urfan NAGIYEV - Azerbaijan State Agricultural University,
Ganja, Azerbaijan
Assoc. Dr. Ismail Can Paylan - Ege University Faculty of Agriculture, Izmir,
Turkiye
Assoc. Dr. Fulsen Ozen - Ege University Faculty of Agriculture, izmir,
Turkiye
Dr. Lecturer Member Mevliide Alev ATES - Kirsehir Ahi Evran University,
Kirsehir, Turkiye
Elcan MEMMEDOV - Head of Press and Public Administration department,
Azerbaijan
Ruslan TAHIROV - Head of Information Technologies and Electronic
Records department, Azerbaijan

SCIENTIFIC COMMITTEE
Prof. Dr. Ziyad ABBASOV - Azerbaijan State Agricultural University, Ganja,
Azerbaijan
Prof. Dr. Nizami SEYIDALIYEV - Azerbaijan State Agricultural University, Ganja,
Azerbaijan
Prof. Dr. Meherrem HUSEYNOV - Azerbaijan State Agricultural University, Ganja,
Azerbaijan
Prof. Dr. Mirza ALIYEV - Azerbaijan State Agricultural University, Ganja,
Azerbaijan
Prof. Dr. Hasil FATALIYEV- Azerbaijan State Agricultural University, Ganja,
Azerbaijan

Prof. Dr. Abdalbasit Adam MARIOD - University of Jeddah, KSA
Prof. Dr. Vesna KARAPETKOVSKA - HRISTOVA - University “St. Kliment
Ohridski”, N. Macedonia
Prof. Dr. Ivan PAVLOVIC - Scientific Veterinary Institute of Serbia, Serbia

Prof. Dr. Manole Cojocaru - “Titu Maiorescu” University, Romania

Prof. dr. Giilstim Oztiirk, Ege University Faculty of Agriculture Izmir, Tiirkiye

Associate Professor. Fulsen Ozen, Ege University Faculty of Agriculture Izmir,

Ttirkiye
Associate Professor. Ismail Can Paylan, Ege University Faculty of Agriculture
Izmir, Ttrkiye
Assoc. Prof. Dr. Elzbieta Patkowska - University of Life Sciences in Lublin, Poland



Assoc. Dr. Namiq MUSTAFAYEV - Azerbaijan State Agricultural University,
Ganja, Azerbaijan
Assoc. Dr. Allahverdi SEYIDOV - Azerbaijan State Agricultural University, Ganja,
Azerbaijan
Assoc. Dr. Hacer KAYA - Glimiisane University, Tiirkiye
Assoc. Dr. Filiz Aygiin ERTURK - Bayburt University, Tiirkiye

PARTICIPATING COUNTRIES (13)

Azerbaijan, Tuirkiye, Kosovo, China, Romania, India, Nigeria, Malaysia,
Algeria, Morocco, Pakistan, United Arab Emirates, Indonesia

TOTAL ABSTRACTS: 77

The number of abstracts from foreign countries: 42

The number of abstracts from Tiirkiye: 35

LANGUAGES
Azerbaijani Turkish, Turkish, English



| AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

PHOTO GALLERY

PROCEEDINGS BOOK

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan



., AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

M
o
Q
M
()]
<
=
(=]
)]
)]
3
s)
&
ey

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan



, AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

Yasil dinya naming
hamraylik ili

M
o
Q
M
()]
<
=
(=]
)]
)]
3
s)
&
ey

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan



| AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

Py

4 Yosldinya nomina
nemraylik ili

3
>

PROCEEDINGS BOOK

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan



PROCEEDINGS BOOK

@ Zoom Kongeperuus - Hall-1

-

Observer Hall-1 - l““
Observer Hall-1 Gok i
3

(

The World Organization for Animal
Health has included animals in the
disaster management cycle.
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for Animal Health
Founded as OIE

It emphasized the importance of
conducting studies on animal health,
welfare, and veterinary public health at
every stage of disaster management for
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Veterinary disaster management has also

been adopted by the World Health
Organization (WHO) as an essential public
health  contribution  of
Accordingly, veterinarians can contribute to
public health by participating in disaster

management.

veterinarians.

World Health
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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen
v Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler igin online (video konferans sistemi
Uzerinden) sunum imkani saglanmigtir.
Online sunum yapabilmek i¢in https://zoom.us/join sitesi {izerinden giris yaparak “Meeting ID or Personal Link Name” yerine
ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde galisiyor.
Her oturumdaki sunucular, sunum saatinden 15 dk dncesinde oturuma baglanmis olmalari gerekmektedir.
Tim kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.
Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
Dikkat Edilmesi Gerekenler- TEKNIK BILGILER
v' Bilgisayarinizda mikrofon olduguna ve galistigina emin olun.
v’ Zoom'da ekran paylagsma 0zelligine kullanabilmelisiniz.
v Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.
v Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
v Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

\

ASANENANENRN

IMPORTANT, PLEASE READ CAREFULLY
v" To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link Name” and
solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 15 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

ASENENENENEN

Points to Take into Consideration - TECHNICAL INFORMATION
v" Make sure your computer has a microphone and is working.
v" You should be able to use screen sharing feature in Zoom.
v' Attendance certificates will be sent to you as pdf at the end of the congress.
v" Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,
exp. Hall-1, Ali OZDEMIR

Zoom

= a

=
<

i\

t@

Cloud Video Simple Mobile
Conferencing Online Meetings Collaboration

Meeting ID: 831 8281 7733
Passcode: 155410
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-Opening Ceremony-
06.06.2024
Time (Baku): 11:00-12:00
Time (Ankara): 10:00-11:00

kK

SPEAKERS

Zafer GURBANOV
Azerbaycan Devlet Agrar Universitesi rektori
kkk
Prof. Dr. Necdet BUDAK
Ege Universitesi rektori

kksk

Prof. Dr. Ahmet KAZANKAYA

Kirsehir Ahi Evran Universitesi, Ziraat Fakiiltesi Dekan1
kksk

Dr. Mustafa Latif EMEK
[KSAD Enstitiisii Bagkan1

*3kk
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FACE TO FACE (HALL -1)

06.06.2024
Moderator:

Address: Azerbaijan State Agricultural University
Baku Local Time: 13:00 - 15:00

TITLE

FACTORS AFFECTING THE
COMPETITIVENESS OF
AGRICULTURAL PRODUCTS IN
AZERBAIJJAN

AUTHOR(S)

Maharram Huseynov
Elchin Salahov
Rafiga Niftaliyeva

AFFILIATION

Azerbaijan State Agricultural
University, Ganja, Azerbaijan

AZORBAYCANDA KOND TOSORRUFATI
MOHSULLARININ
ROQABOTQABILIYYOTLILIYIND TOSIR
EDON AMILLAR

Maharram HUSEYNOV
Elchin SALAHOV
Rafiga NIFTALIYEVA

Azerbaijan State Agricultural
University, Ganja, Azerbaijan

USE OF BACILLUS THURINGENENSIS
BACTERIA AS A BIOPESTICIDE

Sakina Guliyeva, Ramila
Gahramanova

Azerbaijan State Agricultural
University, Ganja, Azerbaijan

IN VITRO SORAITDS KARTOF
BITKISINDON (SOLANUM TUBEROSUM
L.) MIKROYUMRULARIN 9LD9
EDILMOSI

Hiiseynova Semaya _Sli,
Qombearova Parvin Isa

Azerbaijan State Agricultural
University, Ganja, Azerbaijan

MODON SIRKOTLORINDO ROQOMSAL

IDARDETM® TEXNOLOGIYALARININ

TOTBIQININ MUASIR VOZIYYSTININ
TOHLILI

Cafarov Nicat Namiq oglu

Azerbaijan State Agricultural
University, Ganja, Azerbaijan

AZORBAYCANIN AQRAR SEKTORUNDA
TORPAQ VERGISININ ROLU VO
OHOMIYYOTI

F.9lifov Yaqub
9miraslanov Eltac Azar

Azerbaijan State Agricultural
University, Ganja, Azerbaijan

KOND TOSORRUFATI TULLANTI
SULARI IL9 SUVARMANIN Bo9Zi
NOTICOLORI VO SU QITLIGI
SORAITINDO LOKAL SUVARMADA
DRENAJ AXINI SULARININ
TOKRAR ISTIFADO EDILMOSI

Rona Ayvaz qiz1 Zakiyeva
Ayten Sariyeva 9vaz qiz1

“Su va Meliorasiya Elmi-
Tadgiqat Institutu” elmi
is¢isi
Azarbaycan Memarliq va
Insaat Universiteti
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Session-1, Hall-1
06.06.2024
Moderator: Prof. Dr. Aydin AKKAYA
Meeting ID: 831 8281 7733 / Passcode: 155410
Baku Local Time: 12:00 — 14:00
Ankara Local Time: 11:00 — 13:00

Author(s) Affiliation
EFFECT OF MACRO AND MICRO T.C. Tarim ve Orman
ELEMENTS ON FRUIT QUALITY IN Selahattin ABAY Bakanlig Sirnak il Tarim ve
TOMATO (Solanum lycopersicum L.) Yelderem AKHOUNDNEJAD | Orman Midirligd, Sirnak,
PLANT CULTIVATED UNDER HIGH Yahya NAS Tiirkiye
TEMPERATURE STRESS Sirnak University, Tlrkiye
THE EFFECT OF WATER-RETAINING
POLYMER APPLICATION ON WATER
RETENTION CAPACITY OF SOIL AND [lknur GUMUS Selguk University, Tiirkiye
GROWTH CHARACTERISTICS OF CORN
(ZEA MAYS L.)
ANALYZING GLOBAL
ngll\)/[[l; (I?T'I: ?&%IEE[?SSI{\ING%I\X&IEE A Osman Dogan BULUT Igdir University, Tirkiye
INDEX: A CASE OF TURKIYE
DETERMINATION OF
MORPHOLOGICAL, PHENOLOGICAL
AND POMOLOGICAL = . :
CHARACTERISTICS OF SOME APPLE Msdlek EgggggN Lll(lr.$eh‘ftAh%FVl:an
(MALUS DOMESTICA L)) CULTIVARS elma niversity, turkiye
GRAFTED ON DIFFERENT
ROOTSTOCKS
QUANTIFICATION OF PHENOLIC Giresun University, Tiirkiye
COMPOUNDS IN VARIOUS TOBACCO Mehmet Emin SEKER Manisa Celal Bayar
(NICOTIANA TABACUM) SAMPLES BY Emriye AY University, Tirkiye
LC-MS/MS
EFFECT OFOIII\IO(_:;%;‘ ‘?(?]ELEECHNIQUE {lknur DURSUN Ankara University, Tlrkiye
EFFES§S§5NNO(;5 XJI\IIIS (;](E)I'E,Ef (I)_ISI\;IQUE [lknur DURSUN Ankara University, Tirkiye
PERENNIAL WHEAT AND Mus Alparslan University,
SUSTAINABLE AGRICULTURE Aydin AKKAYA PP Tiirkiye ’
THE EFFECT OF HAND Squeezing
TIMES OF HARVEST WORKERS ON -
SOME POST-HARVEST QUALITY Ih;i“.ﬁﬁliAN Bollju Abant IZ?Fe..t l'i‘f"ysal
CRITERIA AND SHELF LIFE OF gul TAS niversity, Turkiye
'"WASHINGTON' ORANGE VARIETY

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session-1, Hall-2
06.06.2024
Moderator: Assist. Prof. Dr. Alim AYDIN
Meeting ID: 831 8281 7733 / Passcode: 155410
Baku Local Time: 12:00 — 14:00
Ankara Local Time: 11:00 — 13:00

Author(s)

Affiliation

DETERMINATION OF THE EFFECTS OF

Spodoptera frugiperda (J.E. SMITH,
1797) (LEPIDOPTERA: NOCTUIDAE)
ON MAIZE

DOUBLE DISC MINERAL FERTILIZER Ergiin CITIL
DISTRIBUTING MACHINES WITH Tamer MARAKOGLU Selcuk University, Tirkiye
HORIZONTAL AND VERTICAL MIXERS Yusuf CIFTCI
ON FERTILIZER GRANULES
DETERMINATION OF THE EFFICACY
OF CHLORANTRANILIPROLE 200 G/L
AGAINST THE FALL ARMYWORM Hasan Sungur CIVELEK Mugla Sitki Kogman

Eyytup Mennan YILDIRIM

University, Tiirkiye

EFFECT OF SPINETORAM(25%) WG
AGAINST HELICOVERPA ARMIGERA
HUBN., ON TOMATOES GROWN IN

Hasan Sungur CIVELEK
Eyyup Mennan YILDIRIM

Mugla Sitki Kogman
University, Tiirkiye

MELOIDOGYNE SPP.

THE FIELD.
Sevim ATMACA . .
FUSARIUM WILTH IN CANNABIS Ali ENDES Yozgat B%.ZE}];U:“’”S‘W'
Giingdr YILMAZ y
Sevim ATMACA Yozgat Brl(zizj?ll:iU:lversKy,
ASCOCHYTA BLIGHT IN LENTIL Ali ENDES . y
Tokat Gaziosmanpasa
Yusuf YANAR . . .
University, Tiirkiye
MORPHOLOGICAL AND Hﬁllgln%%IEK Kirsehir Ahi Evran
POMOLOGICAL CHARACTERIZATION Ramazan GUNGOR Unif/ersity Turkiye
IN HYBRID TOMATO VARIETIES Fevzi Kahraman OKUNAK
MOLECULAR MARKER ASSISTED
DETERMINATION OF RESISTANCE OF ;1;1:2: gégﬁlé Kirsehir Ahi Evran
TOMATO LINES IN F2 STAGES TO Hamide AYDIN U .$ itv Tiirki
ROOT-KNOT NEMATODES amide niversity, turkiye
Alim AYDIN

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Session-1, Hall-3
06.06.2024
Moderator: Prof. Dr. Etibar Memmedov
Meeting ID: 831 8281 7733 / Passcode: 155410
Baku Local Time: 12:00 — 14:00
Ankara Local Time: 11:00 — 13:00

Author(s) Affiliation

USE OF OLIVE OIL PRODUCTION Avrora MMC, Laboratuvar

WASTES IN THE FOOD INDUSTRY Seving HASANZADE sorumlusu, Bakii,
Azerbaycan
Ahsen RAYMAN ERGUN
Alara ARICI
Rahila Visali Ferhad

FUNCTIONAL PUMPKIN JUICE Menzer Mammadova Mesim Ege University, Ttrkiye

PRODUCTION WITH THERAPEUTIC Zulfiya Allahverdiyeva Azerbaycan Dovlat Aqrar

PLANTS . Universiteti, Azerbaycan
Javanshir
Sevda Mammadova Mejid
Diirdane Aliyeva llyas
FISH OIL IN HUMAN NUTRITION AND Mustafa AKTURFAN Kargrrﬁig;’glt‘; l\ﬁ;g;zbey
HEALTH Suzan YALCIN Selcuk University, Tiirkiye
) Bilisra YAZAR . : _—
MILK : OSTEOPONTIN AND HEALTH Suzan YALCIN Selcuk University, Tirkiye
WINE TOURISM IN DEVELOPING Azerbaiian Cooperation
COUNTRIES: THE EXAMPLE OF Azar TAGHIYEV U]ni - ip
AZERBAIJAN versity
BOYUK QAFQAZIN CONUB . 1 Az ETN -nin Torpagsiinashq
YAMACININ MES9 H“SEXE‘SKESG;EO”Q va aqrokimya institutu, Baki
BIOGEOSENOZLARININDA ganusey 5.

ANTRAPOGEN DOYIiSIKLIKLOR Korimova Leyli Ragid qiz1

BDU. Baki s.
Nakhchivan State
University, Faculty of
Natural Sciences and
Agriculture, Department of
Veterinary Medicine,

Nakhchivan, Azerbaijan

THE EFFECT OF PREPARATIVE FORMS
OF ACHILLEA MILLEFOLIUM L. ON Etibar Memmedov
MONIEZIOSIS OF SHEEP

RESEARCHING THE RELATIONSHIP

BETWEEN GENETICALLY MODIFIED Azerbaijan International
SEEDS AND HUMAN HEALTH AND Shalala Huseynova Airport, Medical-sanitation
METHODS OF OBTAINING PURE Asaf Omarov Centre
SEEDS FROM GENETICALLY ADA University
MODIFIED SEEDS
MONITORING DEGRADATION ACROSS Nazrin Mammedova Su ve Islah Bilimsel
THE REPUBLIC USING CIS Aydin Aydin Arastirma Enstitiisii, Bakii,
TECHNOLOGY Samed Rzazade Azerbaycan
ROLE OF RIVERS IN THE ECOLOGICAL . Suve Islah Bilimsel
Mammadova Raziya Arastirma Enstitiisii, Bakij,
SYSTEM
Azerbaycan
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Session-1, Hall-4

06.06.2024

Moderator: Karim El Mehdi

Meeting ID: 831 8281 7733 / Passcode: 155410
Baku Local Time: 12:00 — 14:00

Ankara Local Time: 11:00 — 13:00

Author(s)

CONFERENCE PROGRAM

Affiliation

EXPLORING TRANSAMINASE
ACTIVITY IN TYPE 2 DIABETES
PATIENTS: A COMPARATIVE STUDY

Hamit Ismaili, Ramiz Hoti,
Veprim Thaci

University of Prishtina
"Hasan Prishtina”, Kosovo.

SYNTHESIS OF TIOZ & COLLOIDAL
SNOZ QDS FOR ENVIRONMENT
FRIENDLY NEXT GENERATION SOLAR
CELLS

Jignasa V. Gohel
Sanjeev Singh

Sardar Vallabhbhai National
Institute of Technology,
India

STRUCTURAL, TRANSPORT AND
DIELECTRIC PROPERTIES OF
AQUEOUS ELECTROLYTE SYSTEM
{K2C03}(AQ) BY MOLECULAR
DYNAMICS METHOD

Ayoub LAHMIDI, Sanaa RABI],
Soumia CHLIYAH, Samir
CHTITA,
Mhammed EL KOUALI,
Mohammed TALBI, Abdelkbir
ERROUGUI

Hassan II University of
Casablanca, Morocco

SOLUBILIZATION OF MOXIFLOXACIN
UNDER THE INFLUENCE OF MIXED
MICELLAR FORMULATIONS OF
SELECTED SURFACTANTS: AN
APPROACH TOWARDS CONTROLLED

Ali Naqi, Muhammad Usman,
Amnah Yusaf, Maryam Haider
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ZEYTINYAGININ URETIM ATIKLARININ GIDA SANAYIiSINDE KULLANIMI
USE OF OLIVE OIL PRODUCTION WASTES IN THE FOOD INDUSTRY

Seving HASANZADE*
Ydvrora MMC, Laboratuvar sorumlusu, Bakii, Azerbaycan.

'ORCID ID: 0000-0002-5879-1832

OZET

Siirdiiriilebilir bir gelecek i¢in ¢evreye duyarli bir anlayigin benimsenmesi ve tilketimden iiretime kadar
her alanda bu anlayisla ilerlenmesi olduk¢a 6nemlidir. Bu durum tabii ki zeytinyagi {iretimi i¢in de
gecerlidir. Zeytinyag: iiretimi sirasinda atik su ve prina seklinde sirasiyla %50 ve %70 gibi yiiksek
oranlarda ve cevreye oldukca zararli atiklar ortaya ¢ikmaktadir. Zeytinyag: iiretim atik sular1 ve prina
icerdikleri fenolik bilesikler, pektik polisakkaritler ve lignoseliilozik lifler sayesinde fenolik bilesiklerin
kapsiillenmesi, antioksidan 6zellikler, jellestirici maddeler, stabilize edici maddeler, yag ikamesi, gida
ambalajlama i¢in biyokompozitler ve gida takviyesi gibi ¢esitli teknolojik ve fonksiyonel islevlere
sahiptir. Bu ¢alismamizla iilkemizde gida sektdriinde bulunan firmalarin faydalanilip hem toplum
sagligina katkida bulunmak,hem de bu atiklarin ¢evreye olan zararimi azaltmak amaciyla yeni ve gesitli
fonksiyonel gidalarin iiretimi, yenilenebilir biyoplastik ambalajlarin iretimi ,kullanimi gibi cesitli
caligmalarda, gidalarda dogal koruyucu madde ve ¢esitli gida iiriinleri i¢in biyoaktif katkilara adim
atmasi gerekmektedir.

Anahtar Kelimeler: zeytinkarasuyu,prina,gida

ABSTRACT

For a sustainable future, it is very important to adopt an environmentally friendly approach and to move
forward with this understanding in every field, from consumption to production. This, of course, also
applies to olive oil production. During the production of olive oil, wastes in the form of wastewater and
pomace are produced at rates as high as 50% and 70%, respectively, which are very harmful to the
environment. Olive oil production wastewater and pomace have various technological and functional
functions such as encapsulation of phenolic compounds, antioxidant properties, gelling agents,
stabilizing agents, fat substitute, biocomposites for food packaging and food supplement, thanks to the
phenolic compounds, pectic polysaccharides and lignocellulosic fibers they contain. With this study,
companies in the food industry in our country will benefit from the use of natural preservatives in foods
and bioactive substances for various food products in various studies such as the production of new and
various functional foods, the production and use of renewable bioplastic packaging, in order to
contribute to public health and reduce the harm of these wastes to the environment. needs to step in to
contribute.

Keywords: olive waste water,pomace,food
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EXPLORING TRANSAMINASE ACTIVITY IN TYPE 2 DIABETES PATIENTS: A
COMPARATIVE STUDY

Hamit Ismaili, Ramiz Hoti, Veprim Thaci

Department of Chemistry, Faculty of Natural Sciences, University of Prishtina "Hasan Prishtina”,
Kosovo.

ABSTRACT

The main objective of this study is to investigate the impact of type 2 diabetes on the activity levels of
alanine aminotransferase (ALT) and aspartate aminotransferase (AST). Blood samples were collected
from 40 patients diagnosed with type 2 diabetes mellitus at the Drenas Hospital. The study included 40
diabetic patients, comprising 20 males and 20 females, as well as a control group of 40 healthy
individuals, also evenly split between males and females. Male diabetic patients exhibited higher levels
of both enzymes (ALT and AST) compared to females. Additionally, older men (ALT-50.12; AST-
51.98) and older women (ALT-47.74; AST-48.54) demonstrated higher transaminase activity levels
than younger men (ALT-45.21; AST-49.56) and younger women (ALT-42.65; AST-46.11).

Keywords: Transaminase, ALT, AST, diabetes
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AZORBAYCANDA KOND TOSORRUFATI MOHSULLARININ
ROQABOTQABILIYYOTLILiYINO TOSIiR EDON AMILLOR

FACTORS AFFECTING THE COMPETITIVENESS OF AGRICULTURAL PRODUCTS IN
AZERBAIJAN

Maharram HUSEYNOV

Azorbaycan Doviat Aqrar Universitet, Agrar Iqtisadiyyat fakiiltasi, Maliyya Va Igtisadi Nazariyya,
Ganca, Azorbaycan.

ORCID ID: 0000-0002-6508-7413
Elchin SALAHOV

Azarbaycan Doviat Aqrar Universitet, Aqrar Igtisadiyyat fakiiltasi, Maliyya Vo Igtisadi Nazoriyya,
Ganca, Azarbaycan.

ORCID 1D:0000-0003-3023-8741
Rafiga NIFTALIYEVA

Azorbaycan Doviat Aqrar Universitet, Agrar Iqtisadiyyat fakiiltasi, Maliyya Va Iqtisadi Nazariyya,
Goanca, Azarbaycan.

ORCID 1D:0000-0003-2365-3023

XULASO

Hor bir 6lkads oldugu kimi, Azorbaycanda da orzaq tohliikasizliyinin manbayi kond tesarriifati
mohsullarinin ragabstgabiliyyatliliyinin tomin edilmasidir. Bu sababdon da bu istigamotds aparilan
tadqigatlar boyiik shomiyyat kasb edir. Ciinki tadgiqatlar aqrar sektorla bagli olan siyasstdo strateji
gorarlarin gobul edilmasino tohfs verir. Kond tosarriifati mohsullarinin ragabstgabilyyatliliyino tosir
edan olamota gora amillor tasniflogdirilorak ii¢ qrupa boliinmiisdiir: tobii, sosial-igtisadi va institusional
amillar. Tadqigatin magsadi kand tosarriifatinin ragabatqabiliyyatliliyina tasir edan har bir amilin yerini
Vo rolunu miiayyanlogdirmokdir. Miioyyan edilmisdir ki, Azarbaycanda kond tosarriifati mohsullarinin
istehsali iglin miivafiq tobii amillar yetorli soviyyadadir. Lakin su ehtiyatlarinin qithig1 v torpaqglarin
erroziyasi ragabatgabiliyyatliliyino monfi tosir gostororok miivafiq risklor yaradir. Tabii amillarin
ragabstgabiliyyatliliyinds rolunun artirilmasi tiglin asas mogsad onun samarali istifadasi ilo bagh
miivafiq infrastrukturun yaradilmasidir. Movcud sosial-igtisadi amillor gonastboxs soviyyada deyil.
Xiisusi ilo do, insan kapitalinin formalagmasi vo kond tesorriifatina investisiyalar ilo bagh boyiik
problemlor mévcuddur. Sosial-igtisadi amillorin tosiri onun formalasmasi ii¢iin miivafiq maliyys
monbalarinin yaradilmasidir. Séhbot ilk ndvbdadoa kredit resurslarina algatamnligdan gedir. Institusional
amillor agrar siyasatlo baglidir vo moaqgsadi fermerlorin mohsul istehsali ilo bagli davranigina tosir
gostormokdir.  Olkodo aparilan aqrar siyasot osason fermerlorin istehsal  xarcclorinin
minimallagdirtlmasina va galirlorinin sabitlogdirilmasina yonalib. Tadqiqatda gosterilir Ki institusional
amilor bu problemin halli ilo mohdudlasmamalidir va investisiyaya olan hovasini stimullagdirmalidir.
Institusional islahatlarda torpaq bazarmin inkisafi, giizostli vergi sistemi, subsidiya siyasatinin
saxolondirilmasi asas mogsadlordan biri olmailidir.

Tadqiqgatin naticasi kimi gostorilmisdir ki, kond tosorriifatt mohsullarmin ragabstgabiliyyatliliyi doyor
zonciri boyunca formalagmalidir vo bu amillor homin zoncirdo olave doyorin artirllmasinda
Oziinomoaxsus rol oynamalidir. Clinki kond tesarriifatt moahsullarinin takmil ragabat soraitinds hoyata
kegirilir vo ragaboatqabiliyyatliliyi ancag mshsulun takcas istehsalinda yox biitovliikkde doyar zoncirinin
(tarladan siifrayadok) har bir halgasinds reallagdirilmalidir.

Acar sozlar: rogabstgabiliyyatlilik, dayar zonciri, tobii amillor, sosial-igtisadi amillar, institusional
amillar.
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7V ABSTRACT

As in every country, the source of food security in Azerbaijan is ensuring the competitiveness of
agricultural products. For this reason, the research conducted in this direction is of great importance.
Because research contributes to strategic decisions in the policy related to the agricultural sector. Factors
affecting the competitiveness of agricultural products were classified and divided into three groups:
natural, socio-economic and institutional factors. The purpose of the study is to determine the location
and role of each factor affecting the competitiveness of agriculture. It was determined that the relevant
natural factors for the production of agricultural products in Azerbaijan are at a sufficient level.
However, the scarcity of water resources and soil erosion have a negative impact on competitiveness
and create relevant risks. The main goal for increasing the role of natural factors in competitiveness is
to create the appropriate infrastructure for its efficient use. Current socio-economic factors are not at a
satisfactory level. In particular, there are major problems related to the formation of human capital and
investments in agriculture. The influence of socio-economic factors is the creation of appropriate
financial sources for its formation. First of all, it is about the availability of credit resources. Institutional
factors are related to agrarian policy and aim to influence the behavior of farmers regarding crop
production. The agrarian policy conducted in the country is mainly aimed at minimizing the production
costs of farmers and stabilizing their incomes. The study shows that institutional factors should not be
limited to solving this problem and should stimulate the enthusiasm for investment. Development of the
land market, preferential tax system, diversification of subsidy policy should be one of the main goals
in institutional reforms.

As a result of the research, it was shown that the competitiveness of agricultural products should be
formed along the value chain, and these factors should play a unique role in increasing the added value
in that chain. Because the improvement of agricultural products is carried out under the conditions of
improved competition, and competitiveness should be realized not only in the production of the product,
but in every link of the entire value chain (from the field to the table).

Keywords: competitiveness, value chain, natural factors, socio-economic factors, institutional factors.
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‘WASHINGTON’ PORTAKAL CESIDINDE (Citrus sinensis (L.) Osbeck) MEYVELERIN
HASAT SONRASI 0, 5, 10, 15sn ELLE SIKMA SURELERI KALIiTE KRITERLERINi
ETKILEMEZ

POST-HARVEST 0, 5, 10, 15sec HAND Squeezing PERIOD OF FRUITS IN "WASHINGTON'
ORANGE VARIETY (Citrus sinensis (L.) Osbeck) DOES NOT AFFECT THE QUALITY
CRITERIA

Thsan CANAN

'Department of Horticulture, Faculty of Agriculture and Natural Sciences, Abant " Izzet Baysal
University, Bolu 14030, Turkey

ORCID ID: https://orcid.org/0000-0002-7694-9859
Akgiil TAS'?

*Bolu Abant Izzet Baysal University, Seben Izzet Baysal Vocational School, Department of Plant and
Animal Production, Bolu, Turkey

ORCID ID: https://orcid.org/000-0003-0249-6065

OZET

Meyvecilik sektoriinde toplama is¢ilerinin hasat esnasinda meyvelere baski yaparak elle verdikleri zarar
genel olarak bilinmektedir. Bu calismada "Washington' portakallarinda (Citrus sinensis (L.) Osbeck) 0,
5, 10, 15sn elle sikma siiresi uygulamalari ve 7-14 giinliik raf 6mrii zamanlarinin (20 °C); cesitli kalite
ozelliklerine etkisi arastirilmigtir. Meyvelerde kalite kriterlerinin tespiti amaciyla; agirlik kaybi (%),
clirime(%), L*, a*,b*, C, hue, leke miktart (cap: mm), meyve suyu (%), suda ¢oziiniir kuru madde
miktar1 (SCKM) (%), sekil bozuklugu (%), titre edilebilir asitlik (TA) (%), yesil kapsiillii meyve miktari
(YKM) (%) analizleri yapilmigtir. Sekil bozuklugu harig, incelenen kalite kriterlerinin higbirisinde
uygulamalar arasinda fark tespit edilmemistir. Sikma siiresi arttik¢a sekil bozuklugu artmistir (Osn
%12.22, 15 sn %27.33). 20 °C de 0-7 ve 14 giinliik raf dmrii; SCKM harig, kalite 6zelliklerinin tamamini
olumsuz yonde etkilemistir. SCKM miktar1 14 giinde degismemistir (ort. %10,17). 7. giinde meyveler
% 4.82 agirlik kaybederken, 14. giinde kayiplar % 9.68 olmustur. Basta %1.69 olan TA degeri 14. giinde
%1,23 olmustur. Meyve suyu miktar1 zamanla artmistir (0.giin %27.22, 14. giin %33.36). incelenen
kriterler arasinda onemli iliskiler tespit edilmistir, formulleri su sekildedir: Agirlik Kaybi (%) =
40,827524 - 0,5059124*L*, Titre Edilebilir Asitlik (%) = -2,235526 + 0,0513613*L*, Agirlik Kayb1
(%) = 35,924185 - 0,4685149*hue, Titre Edilebilir Asitlik (%) = -2,141082 + 0,0536425*hue, Meyve
suyu (%) =59,961352 - 0,413492*L*, Agirlik Kayb1 (%) = 2,458484 + 1,5531713*Ciirtime(%), Agirlik
Kayb1 (%) = 10,9584 - 0,0787759*Yesil Kapsiilli Meyve (%), Agirlik Kaybr (%) = 1,3152239 +
0,1943674*Sekil Bozuklugu (%), Sekil Bozuklugu (%) = 145,74759 - 1,7941762*L*, Sekil Bozuklugu
(%) = 140,53071 - 1,8449661*hue. Sonug olarak meyveler eger uzun siireli depolama degilde; direk
perakende satig raflar i¢in hasat edilecekse is¢ilerin meyvelerle ¢alisirken 15 sn ye kadar elle sikmasi
kaliteyi etkilemez. Meyveler 20 °C de rafta 14 giin bekletilmemelidir, 7 giin daha uygun olacaktir. 14
giinde rafta 6nemli kalite kayiplar1 olugsmaktadir.

Anahtar Kelimeler: Washington, portakal, elle sikma siireleri, depolama siireleri, agro-morfolojik
ozellikler

ABSTRACT

In the fruit growing sector, it is generally known that picking workers cause manual damage by pressing
on the fruits during harvest. In this study, 0, 5, 10, 15 seconds hand squeezing time applications and 7-
14 days shelf life times (20 °C) in 'Washington' oranges (Citrus sinensis (L.) Osbeck); Its effects on
various quality characteristics were investigated. In order to determine the quality criteria in fruits;
weight loss (%), decay (%), L*, a*,b*, C, hue, amount of stain (diameter: mm), fruit juice (%), amount
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of water-soluble dry matter (WSS) (%), Deformity (%), titratable acidity (TA) (%), amount of green
capsule fruit (YKM) (%) were analyzed. Except for deformity, no difference was detected between the
applications in any of the quality criteria examined. As the squeezing time increased, the deformity
increased (0 s 12.22%, 15 s 27.33%). Shelf life of 0-7 and 14 days at 20 °C; It negatively affected all
quality features, except SCKM. The amount of SSCM did not change in 14 days (average 10.17%).
While the fruits lost 4.82% weight on the 7th day, the losses were 9.68% on the 14th day. The TA value,
which was 1.69% at the beginning, became 1.23% on the 14th day. The amount of fruit juice increased
over time (27.22% on day 0, 33.36% on day 14). Significant relationships were identified between the
examined criteria, the formulas are as follows: Weight Loss (%) = 40.827524 - 0.5059124*L*, Titratable
Acidity (%) = -2.235526 + 0.0513613*L*, Weight Loss (%) = 35.924185 - 0.4685149*hue, Titratable
Acidity (%) =-2.141082 + 0.0536425*hue, Juice (%) = 59.961352 - 0.413492*L*, Weight Loss (%) =
2.458484 + 1.5531713*Decay(%), Weight Loss (%) = 10.9584 - 0.0787759*Green Capsule Fruit (%),
Weight Loss (%) = 1.3152239 + 0 ,1943674*Deformity (%), Deformity (%) = 145.74759 -
1.7941762*L*, Deformity (%) = 140.53071 - 1.8449661*hue. As a result, if the fruits are not stored for
a long time; If it is to be harvested directly for retail sales shelves, workers squeezing the fruits by hand
for up to 15 seconds while working with them will not affect the quality. Fruits should not be kept on
the shelf at 20 °C for 14 days, 7 days would be more appropriate. Significant quality losses occur on the
shelf within 14 days.

Keywords: Washington, orange, hand squeezing times, storage times, agro-morphological
characteristics

Giris

2022-ci ilin iyul ayinda Azarbaycan Respublikasinin Prezidentinin sarencamu ilo tosdiq edilmis
”Azorbaycan Respublikasinin 2022-2026-c1 illordo sosial-igtisadi inkisaf strategiyasi”-nda milli
prioritetlordon biri kimi dayaniqli artan ragabatgabiliyyatli iqtisadiyyatin formalagmasi osas hadaf kimi
gotiriilmiigdiir. Bu proqram c¢orgivasindo aqrar sahonin inkisafini vo rogabotgabiliyyatliliyini
dastokloyon infrastrukturun yaradilmasi, istehsal olunan kond tasarriifati mohsullarmin xarici bazarlara
ixracinin stimullagdirmaq istigamatinds konkret addimlar nazords tutulmusdur.[1]

Miiasir diinya iqtisadiyyatinda bag veran qloballagsmanin oan miihiim gagiriglarindan biri bu prosesa
gosulan Olkalords rogabotgabiliyyatli iqtisadiyyatin formalagmasidir. Bu c¢agirig bazar iqtisadi
sisteminin tobiotindon dogur vo global iqtisadiyyatda hor bir olkenin miiqayisali stiinliytini
miioyyanlosdirir. Qlobal igtisadiyyatin torkib hissasindan biri olan agrar sahs bu ¢agirisda strateji yer
tutur. Bu onunla slagadardir ki, igtisadiyyatin digar sahslorindan forgli olarag kond tosorriifati
mohsullarinin istehsali tokmil rogabst miihitindo hayata kegirilir. Bu sobobdan do kond tosarriifati
mMohsullarinin istehsalinda vo xiisusi ilo do daxili vo xarici bazarlarda reallasdirilmasinda ragabatin
intensivliyinin saviyyasi haddindon artiq yiiksokdir. Tokmil rogabat miihiti iso ilk ndvbads mohsullarin
istehsalinda ona olan tolobin formalagsmasinda, daxili vo xarici bazarlarda méhkomlonmasinds, bu
mohsullarin dayar zanciri boyunca (tarladan siifrays godar) ragabstgabiliyyatliliyinin tomin olunmasini
tolob edir. Bu sobobdon do agrar sahanin rogabotqgabiliyyatliliyi iqgtisadiyyatin digar saholori ilo
miiqayisads daha boyiik shamiyyat dasiyir.[2]

Qeyd edok ki, adobiyyatda rogabstgabiliyystlilik terminin universal torifi holo ki, yoxdur. Bu
termin secilon meyyardan asili olaraq miixtalif yanasmalar baximindan izah olunur. Iqtisadi ®mokdasliq
Vo Inkisaf Toskilatinin verdiyi torifo uygun olaraq rogabotqabiliyyatlilik miisssisalorin, sahalorin,
reqionlarin va dlkalarin beynslxalg rogabatlo ayaqlasmaq qabiliyyatini vo onu tomin edan amillordon
yiiksok mohsuldarhigi alda edoarok mosgullugun dayanigli soviyyasini tomin etmokdir. [9] Digar fikra
asason ragabstgabiliyyatlilik mohsuldarligin nisbi doyismosini vo miivafiq olaraq daxili vo xarici
bazarlarda voziyyatini oks etdirir. [23] Olbotts, mohsuldarliq uzunmiiddotli bir doévrdo
rogabstgabiliyyatliliyin - oan gilivenli  gostaricisidir. Bu soabobdon do bir ¢ox todgigatlarda
ragabstgabiliyyatliliyin gostaricilori kimi macmu amillorin mohsuldarliq indeksindan istifads edilir. Bu
indeks ilk n6vbadas istehsal prosesinds macmu xarclari vo mocmu buraxilist hesablayaraq miiqayisa edir.
Hazirda on ¢ox totbiq edilon mohsuldarliq indekslori kimi Malmkvist, Hiks-Mursten vo Tornkvist
indeksloridir. [10,15,19] Onuda nazaro almaq lazimdir ki, aqrar sahonin ragabstgabiliyyatliliyini
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miioyyanlosdirmok {igiin an genis istifads olunan Ballas indeksidir. [14] Ballas indeksi vasitasi ilo aqrar
mohsullarin diinya ticaratinds ragaboatqabiliyyatliliyini tohlil etmok tgiin istifade olunur va har bir
6lkonin miiqayisali istlinliiyiinii izo ¢ixardir. Bu indeks vasitasi ilo 6lkanin bir mohsulunun ixrac olunan
biitiin mahsullardaki payimnin nisbatini hesablayir vo miisyyan qrup 6lkalorin analoji gostaricilori ilo
miiqayise edilir. Lakin bu indeksin ¢atigmayan cahati ondan ibarstdir ki, 0 har bir 6lkonin agrar
siyasatindon yaranan effektlori nozoro almir. Is ondadir ki, bdyiik tobii resurslara sahib olan inkisaf
etmokda olan 6lkalor noazari cohstdon agrar sahade miiqayisali Gistiinlitys malik olmalidirlar. Lakin
realliq ondan ibaratdir ki, inkisaf etmokds olan 6lkalords agrar siyasat bu tstiinliikdan istifado etmoyoa
imkan vermir. Masala ondandir ki, proteksionist ticarat Siyasati resurslar1 miiqayisali iistlinliiyii olmayan
saholars yonaldir. Bu 6ziinil ilk ndvbads homin 6lkslords yayilmis idxalin avazetms siyasstinds 6ziini
biriizo verir. Bundan alava inkisaf etmokda olan 6lkalor kond tosarriifati mohsullarinin daha ¢ox xammal
formasinda ixrac edirlor. Belo formada ixrac olunan mahsullarin isa ragaboatqabiliyyatliliyi vo doyar
zonciri boyunca yaratdigi alave doyor elods yiiksok olmur. Digar torafdon iss, inkisaf etmis dlkolords
agrar mohsullarin ixracinin subsidiyalasdirilmasi inkisaf etmokds olan 6lkslorin daxili bazarlarinda siini
sokilda rogabat tozyiqi yaradir. Tosadiifi deyilki, hazirda diinya bazarinda aqrar mohsullarin ixracini
nozardon kegirsok inkisaf etmis 6lkalorin agrar mohsullart miitlaq Gstiinliik toskil edir. Deyilonlordon
belo bir natico ¢ixarda bilarik ki, rogabstgabiliyyatliliyinin artirilmasinda 6lkenin {imumi inkisaf
Saviyyasi ¢ox miihiim rol oynayir.

Belaliklo, elmi odobiyyatda agrar mohsullarin ragabstgabiliyyatliliyinin tomin olunmasinda ona
tasir edoan amillar aparici qiivvo kimi gobul edilib. Qlobal igtisadiyyatda har bir 6lkonin, o climladan
Azorbaycanin kond tosorriifati mohsullarinin ragabstgabiliyyatliliyini doyar zonciri boyunca tomin
olunmasini qiymatlondirmok iigiin rogabstgabiliyyatliliyino tosir edon amillorin tohlili 6n plana
¢okilmalidir. Bu amillarin tasiri kond tosorriifatinin inkigaf imkanlarini ortaya qoymaqla yanasit hamda
onun ragabatgabiliyyatliliyinin tomin olunmast maqgsadi ilo aparilan aqrar siyasotin istiqamotlorini
miioyyanlogdirir. Kond tosorriifati mohsullarina dayar zonciri seqgmentlori vo qurulusu boyunca tasir
edon amillori imumilosdirilmis formada {i¢ qrupa bolmok olar: tobii amillor; sosial-igtisadi amillor;
institusional amillor.

Fikrimizca hor bir amilin ayr1 ayriligda tohlili vo rogabatgabiliyyatliliys tosirinds fordi rolunun
aragdirilmasi elmi-néqteyi nazoardon boyiik shamiyyast kosb edarok agrar siyasstin istigamatlorinin
se¢ilmasinds miithiim rol oynaya bilar.

Tabii amillar

Tabii amillora Azarbaycanin iqlim soraitinni, torpagin keyfiyyatini vo tobii mohsuldarlhigini, su
ehtiyatlarini, ¢ografi relyefini aid etmok olar. Yer kiirasindo mévcud olan yeddi asas iqlim qursagindan
ikisi Azarbaycanda miisahids olunur: subtropik — 6lkanin 65 %-ni, miilayim — 6lkanin 35 %-ni shato
edir. [8,12] Qeyd edok ki, Azarbaycanin tobii soraiti 6z miixtalifliyi ilo forglonmasine baxmayaraq bir
¢ox reqionlarda kond tesarriifatt mohsullarinin istehsali iigiin miinbit gorait mévcuddur. Azarbaycan
zongin torpaq vo bitki Ortityline malikdir vo rayonlarin oksoriyyatindo kond tosorriifatina yararh
torpaglar mévcuddur. Lakin istifado olunan torpaqlarin toxminan yarisi erroziyaya ugramisdir vo 25asan
dagliq vo dagatoyi torpaqlari ohats edir. Kond tasarriifatt mohsullarinin istehsalint mohdudlasdiran digar
bir amil iso torpaglarin soranlagsmasidir. Soran torpaqlar 6lka orazisinin 1/3-ni siradan ¢ixartmisdir vo
olkanin conub-sarq reqionunda genis yayilmigidr. [16]

Kond tasarriifati mohsullarinin istehsalinda su ehtiyatlari oavozolunmaz rola malikdir. Hazirda 6lko
tizra okina yararli imumi torpaq sahasinin yalniz 59%-i suvarilan torpaqlardir. [6] Atmosfer yagintilar
iso Olko {lizro geyri-barabor boliinmiisdiir. Masalon, Abseron yarimadasinda vo Aran (Kiir-Araz)
arazisinda illik yagintilar 50-100 mm, Nax¢ivanda 300 mm, Talig daglarinda iso 1600 mm-dan ¢ox olur.
[2] Umumillikds gétiirsok su resurslari gox geyri-borabar boliinmsdiir. Xiisusi ilo do Aran, Qobustan-
Abgeron, Nax¢ivan reqionlarinda su ¢atismamazligi gabariq sokilds 6ziinii biriizs verir. Bir ¢ox hallarda
su ¢catismamazliginin asas Sababi suyun boliigdiiriilma infrastrukturunda yaranan itkilorlo baghidir. Yay
aylarinda havanin yiiksok temperaturu vs su ¢atismamazligi kond tosorriifatt mohsullarinin istehsalinda
boyiik risklor yaradarag onun ragabstgabiliyyatliliyine manfi tosir gostarir.
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Sosial-igtisadi amillar

Sosial igtisadi amillora amok resurslar1 vo insan kapitalinin inkisaf saviyyasi, kapital vo torpaq
resurslari, infrastruktur vo sosial kapitali aid etmak olar. 2022-ci ilin statistik malumatlarina asasan
Azorbaycanin shalisi 10,063 min nofor toskil edir vo masgul ohalinin 35,8% aqrar sahodo ¢alisir. [4]
Agrar sahodo ev tesarriifatlar1 miitloq istiinlik toskil etdiyine gdéro mosgul oshalinin oksariyyati
0ziiniimoaggul hesab olunurlar.

Umumi ohalinin tohsil saviyyasi yiiksokdir va 98,5% ohali tam orta tohsil soviyyasino malikdir.
Lakin tohsilo ayrilan dovlat xarclori orta imumdiinya gostaricisindan dofalorlo asagidir. [22] Halo 2016-
ci ilda gobul edilmis yol xaritasinds geyd edilmisdir ki, kand tasarriifatinda masgul shalinin ancaq 3,4%-
i tam ali tohsilo malikdir. Bu isa kond tosorriifatinda insan kapitalinin inkigaf soviyyosinin agagi olmasi
demokdir. Hazirda Azarbaycanin kond tosorriifatina yararli torpaq sahosinin hacmi 4,780.5 min
hektardir. [5] Toasiif ki, kond tosarriifatina yararl torpaq sahalori tam hacmds istehsal dévriyyasins calb
olunmamigdir. Bunun sobablori kimi torpagin asagi keyfiyyati, ¢otin olgatanligi, yoni asfaltlanmis
yollardan vo yasayis yerlorindon uzaq olmasini, vo iimumillikds infrastrukturun zoif inkisafini
gostormok olar. Kond tosorriifatinda rogabotgabiliyyatliliyinin artirilmasi onun mohsuldarligi ilo six
baghidir, sonuncu isa 6z ndvbasinds kapital yigimindan asilidir. Bu iso miivafiq maliyya manbolarinin
mévcudlugunu tolob edir. Olko iizro osas kapitala qoyulan investisiyalarda agrar sektorun pay1 comisi
2-4% arasinda illor tizra doyisir. [4] Osas kapitala ol¢atanliq vo investisiya qoyulusu istehsal amili kimi
rogabstgabiliyyatliliyinin formalagsmasinda prioritet xarakter dasiyir. Biitiin diinyada oldugu kimi
Azorbaycanda da investisiya monbayi kimi asason kreditlosma ¢ixi1s edir. Lakin diinya bankinin “kredito
algatanliq” reyting gostaricisina gora Azarbaycan 190 6lko arasinda 118-ci yer tutur. [21] Bu o demokdir
ki, kredit resurslarina olgatanligda boylik problemlor mévcuddur. Hoargand Azorbaycanda Kand
Tosorriifatinin Kreditlosdirilmasi iizro Dovlot Agentliyi vo Sahibkarligin Inkisafi fondu torofindon 7%-
lik giizostli kreditlosmo proqramlari hoyata kegirilir. Lakin 6lko tizro kredit faizi 14-20% arasinda
dayisir. “Kredito ol¢atanligin” miirokkobliyi rogabstgabiliyyatliliyin qaldirilmasinda boyiik angallor
yaradir.

Institusional amillor

Institusional amillora agrar siyasot, vergi siyasoti, daxili vo xarici ticarot siyasoti, miilkiyyot
miinasibatlori, tranzaksiya xarclorini aid etmok olar. Azarbaycanda agrar siyasatin dord asas istiqgamati
movcuddur: subsidiyalagdirma, giizostli kreditlogma, satinalma qiymatlori vo sigorta. Bu siyasatin hor
birinin asas moagsadi kond tosarriifati moahsul istehsalgilarinin xarclorinin azaldilmasina va golirlorinin
sabitlogdirilmasine yonalmisdir. Lakin, bu siyasatin gatismayan torafi odur ki, o, qisamiiddotli xarakter
dastyir vo uzunmiiddotli dovrdo mohsul istehsalinin artimina vo onun ragabstgabiliyyatliliyinin
artirilmasinda somorasi ¢ox mahduddur. Nozars almaq lazimdir ki, intitusional siyasatin asas mogsadi
fermerlorin davranmigina tosir gostororok Umumi kond toSorriifati  mohsullarinin  istehsalini
stimullagdirmaqdir. Bu sabobdon do investisiyan1 stimullasdiran vo institusional islahatlara
istigamotlonmis dovlot siyasatine daha ¢ox ehtiyac vardir. Institusional islahatlar dedikds ilk névbado
torpaq bazarmimn inkisafi vo igtisadi siyasotin reallagsmasinda yaranan biirokratik ongollorin aradan
gotiiriilmasi nozords tutulur. Azarbaycanda kond tosorriifatt mohsul istehsalgilar tigiin vergi totillori
siyasati hoyata kegirilir. Vergi siyasatinin ¢atismayan torafi odur ki, agor fermer mohsul istehsal etmoklo
yanasi onun emalin1 da hoayata kegirirso o avtomatik qaydada vergi 6doyicisino ¢evrilir. Bu iso 0
demakdir ki, doyar zanciri boyunca névbati addimi atmaq fermerlor ti¢iin elo do maraqh deyil. Hesab
edirik ki, vergi siyasati ya dayar zanciri boyunca totbiq edilmalidir, ya da vergi totillori vergi giizostlori
siyasati ilo avoz olunmalidir. Onu da qeyd edak ki, birinci halin reallagdirilmast institusional baximdan
geyri miimkiindiir, ikinci hal isa daha magsads uygundur va fermarlorin davraniginda hovaslandirici rol
oynaya bilor. Daxili bazarin hacmi ohalinin say1 vo galirlorinin saviyyasindon asili olaraq onun
“hazmetma” gabiliyyatini miiayyon edir. Bu baximdan daxili bazar ¢evik deyil vo gostarilon amillarla
corgivalonir. Daxili bazarin ¢ar¢ivasini qorumagq li¢iin dovlat gomriik vo vergi siyasotindan istifado edir.
Gomriik siyasati demok olar ki, biitiin idxal olunan kond tosarriifati vo gida mohsullarina tatbiq edilir vo
onun tarif daracasi mshsulun shamiyystindan va xiisusiyyatindon asili olaraq doyisir. [11,12,13] O ki,
qaldr tranzaksiya xarclarino onun saviyyassi ilk ndvbads infrastrukturun saxolondirilmasi, logistikanin
qurulmasi va sairo amillorden asilidir. Qeyd edak Ki, tranzaksiya xarclarinin saviyyasini ilk névbado
xirda fermer toSorriifatlarinin iistiinliik toskil etmasi artirir. Ciinki xirda fermerlorin bazarlara birbasa
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¢ixisi sarfoli olmadigina géra doyar zonciri boyunca vasitogilorin rolunu artiraraq tarladan siifrays qodar
olan logistika da mahsulun son giymatins birbasa tosir gostorir. Xarici bazarlara goldikds iso demak olar
ki, 6lkanin kond tasarriifatt mohsullarmin ixracinin toxminon 90%-i Rusiya bazarlarina yénolmisdir. Bu
iso 0 demoakdir ki, ixracin saxalondilirilmomasi Rusiyadan asililig: giiclondirir. Belo halda ixracin hacmi
igtisadi amillordon yox, daha ¢ox siyasi amillordon asili olur. Noticodo xarici bazarlara ixrac geyri sabit
xarakter dasiyir. Xarici bazarlarin saxalondirlimasinds ixrac subsidiyalar1 miithiim rol oynaya bilar vo
ixracin strukturunun doyisdirilmoasinds boyiik shamiyyat dasiyir. Bu sobobdon do subsidiya siyasatinin
genislondirilmasi ragabstgabiliyyatliliyino miisbat tosir gostora bilar.

Beynalxalq tocriiba gostorir ki, rogabatgabiliyyatliliyinin artirilmasinda yuxarida gostarilon
amillar halledici rol oynayir. Lakin, bu amillarin tosiri o zaman reallasir ki, kand tasarriifati mahsullart
dayar zonciri boyunca yaradilan slavs doyarin artmasinda 6z rolunu ifa” eds bilsin. Oks togdirds agrar
mohsullarinin ragabatqgabiliyyastliliyinin asagi soviyyasi sabit hal alaraq 6lkoni xalis idxalgiya ¢evira
bilar.

9dabiyyat siyahisi

1. Azorbaycan Respublikasi Dovlot Gomriik Komitasi,
http://c2b.customs.gov.az/tnved_public.aspx

2. Azarbaycan respublikasi iqtisadiyyat Nazirliyi. Azarbaycan Respubliksanin kond tasarriifatina
yararli torpaq sahoalarinin tobii-tosarriifat yerlari tizra bolgiisiine dair malumat (01 yanvar, 2020-ci i),
3. Azorbaycan Respublikasinin 2022-2026-c1 illords sosial-igtisadi inkisaf strategiyasi

4, Azarbaycan Respublikasinin cografiyasi. Fiziki cografiya. Baki, 2014, 528 sah. 156

5. Azorbaycan Respublikasinin Dovlat Statistika Komitasi, https://www.stat.gov.az/

6. Azorbaycan Respublikasinin Dovlat Statistika Komitasi,
https://www.stat.gov.az/source/demoqraphy/,https://www.stat.gov.az/source/agriculture/az/1.5.xIs

7. Azorbaycan Respublikasinin Dovlat Statsitika Komitasi, 2022,
https://www.stat.gov.az/source/agriculture/az/1.3.xls

8. Azarbaycan Respublikasinin Odliyys Nazirliyi, http://www.e-ganun.az/framework/33848

9. Birovljev, J.; Cetkovi'c, B.; Vukmirovi'c, G. Prospects of improving the competitiveness of

Serbian agriculture in (re) industrialization " process. Ekonomika Preduze’ca 2013, 61, 364-372.

10. H.E., Zimmermann, N. E., McVicar, T. R., Vergopolan, N., Berg, A., & Wood, E. F. - "Present
and future Koppen-Geiger climate classification maps at 1-km resolution”. Nature Scientific Data.
DOI:10.1038/sdata.2018.214

11. Hatzichronoglou, T. Globalisation and Competitiveness: Relevant Indicators: OECD Science,
Technology and Industry Working Papers; OECD Publishing: Paris, France, 1996

12. Headey, D.; Alauddin, M.; Rao, D.S.P. Explaining agricultural productivity growth: An
international perspective. Agric. Econ. 2010, 41, 1-14.

13. http://www.azerbaijans.com/content 457 az.html

14, Jambor, A., Babu, S., Jambor, A., & Babu, S. (2016). The competitiveness of global agriculture
(pp. 99-129). Springer International Publishing.

15. Kijek, T.; Nowak, A.; Doma 'nska, K. The role of knowledge capital in Total Factor
Productivity changes: The case of agriculture in EU countries. GJAE 2016, 65, 1-11.

16. Market and competitiveness analysis of the Azerbaijan agricultural sector: an overview Siemen
van Berkum (Wageningen Economic Research), August 2017. Master Plan for Promoting Investments
in the Azerbaijan Agricultural Sector, conducted by Wageningen Economic Research and Delphy, the
Netherlands.

17. Melfou, K.; Theocharopoulos, A.; Papanagiotou, E. Total Factor Productivity and sustainable
agricultural development. Econ. Rural. Dev. 2007, 3, 32-38.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 9


http://c2b.customs.gov.az/tnved_public.aspx
https://www.stat.gov.az/
https://www.stat.gov.az/source/agriculture/az/1.3.xls
http://www.e-qanun.az/framework/33848
http://www.azerbaijans.com/content_457_az.html

M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

18.

AGRO

- INTERNATIONAL CONFERENCE ON AGRICULTURE-II

Rusielik, R. Efektywno’s’c i produktywno’s’c rolnictwa w Polsce—Analiza z wykorzystaniem

indeksow TFP Hicksa-Moorsteena (The efficiency and productivity in Polish agriculture—Analysis
using Hicks-Moorsteen TFP index. Quant. Methods Econ. 2014, 15, 137-148.

19.

Singh, P.; Singh, A. Decomposition of technical change and productivity growth in Indian

agriculture using non-parametric Malmquist index. Eurasian J. Bus. Econ. 2012, 5, 187-202.

20.
21.
22.
23.

World Bank Data 2012, https://data.worldbank.org/indicator/ER.H20.FWTL.ZS
World Bank Data 2017, https://data.worldbank.org/indicator/FS.AST.DOMS.GD.ZS
World Bank Data 2022, https://data.worldbank.org/indicator/SE.XPD.CTOT.ZS

Wzi ,atek-Kubiak, A. International specialization and competitiveness (Mi, edzynarodowa

specjalizacja a konkurencyjno’s’c). Economista 2001, 4, 471-491.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 10



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

| AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

KONYA KARAPINAR COL EKOSIiSTEMINDE iKLiM DEGISIKLiIGININ BAZI

TURLERIN (ZYGOPHYLLUM FABAGO L, HORDEUM MURINUM L. SUBSP. GLAUCUM

(STEUD.) TZVELEV VE BROMUS TECTORUM L.) FENOLOJILERI UZERINE
ETKILERININ ARASTIRILMASI-ILK KAYIT

FIRST DETECTION IN THE INVESTIGATION OF THE EFFECTS OF CLIMATE
CHANGE ON THE PHENOLOGY OF SOME SPECIES IN KONYA KARAPINAR DESERT
ECOSYSTEM (ZYGOPHYLLUM FABAGO L, HORDEUM MURINUM L. SUBSP.
GLAUCUM (STEUD.) TZVELEV AND BROMUS TECTORUM L.)

Kevser Karagoz Sezer
Phd. T.C. Tarim ve Orman Bakanligi Tarla Bitkileri Merkez Arastirma Enstitiisii Miidiirliigii, Ankara
Mehtap Oztekin
T.C. Tarim Ve Orman Bakanhg: Tiirkiye Milli Botanik Bahgesi Miidiirliigii, Ankara
Necati Simsekli

T.C. Tarim Ve Orman Bakanlig1 Toprak Su Ve Céllesme Ile Miicadele Arastirma Enstitiisii
Miidiirliigii, Konya

ORCID: 0000-0002-1779-5861

OZET

Iklim degisikligi son yillarda sadece bilim dallarmin degil giinliik yasamin bir pargasi olacak kadar
hissedilir boyutlara ulagmistir. Diinyada ve Tiirkiye’de siiregelen iklim kusaklarinin kaymasi sonucu
insanoglu, iklim senaryolarinin en ¢ok uyar1 yaptig1 kurakliga sadece su yonetiminde bazi yontem ve
teknolojiler kullanarak ¢6zliim getirilemeyecegi gergegi ile karsi kargiya kalmigtir. Vejetasyonun varligi
her ne kadar suyun varligina bagh goriinse de biyogesitlilik bir¢ok faktoriin etki-tepki dongiisiiyle
organize olmaktadir. Bu durum iklim degisikligi konusunda fenoloji ¢calismalarini zorunlu kilmaktadir.
Iklim degisikliginin biyogesitlilik iizerine etkilerini azaltmak icin ¢dziim Onerisi bulmak amaciyla, bu
calisma ¢ol ekosisteminin hiikiim stirdiigli Konya Karapinar koruma alaninda 2018-21 yillar1 arasinda
ekonomik degeri yiiksek ¢ tiir ile yuritilmistir. Calisma materyalini Zygophyllum Fabago L,
Hordeum Murinum L. Subsp. Glaucum (Steud.) Tzvelev ve Bromus Tectorum L olusturmaktadir.
Fenolojik evreler; cicek, meyve ve tohum olarak ele alinmistir. Fenolojik evrelerin habitat
gereksinimleri Meteoroloji Genel Miidiirliigli’'nden alinan hava sicaklig1, toprak kok derinliginde nem,
toprak yiizey ve kok derinligi (5-20 cm) sicakligi, havadaki bagil nem, yagis, riizgar, parametrelerinin
maksimum, minimum ve ortalama degerlerinin saatlik verileri fenolojik evreler ile iligkilendirilerek
tespit edilmistir. Calismanin sonucunda fenolojik evrelerin baglangicinin sadece hava sicakligi ve yagisa
bagli olarak degil, ayn1 zamanda kok derinliginin minimum sicaklik seyrine de bagli olarak gergeklestigi
tespit edilmistir. Calims1 bir bitki olan Zygophyllum Fabago 'nun iklim tolerans araligi otsu bitki
tiirlerine gore daha fazla oldugu tespit edilmistir. Otsu bitkiler olan Hordeum ve Bromusun ¢igek dénemi
Haziran ayindan Mayis ayina geri ¢ekildik¢e vejetasyon siiresi uzamigtir.  Zygophyllium kurak
donemlere diger iki tiirden daha iyi adapte oldugu tespit edilmistir. Ekonomik ve ekolojik degeri yiiksek
tiirlerin habitat gereksinimlerinin tespiti kayan iklim kusaklarinda hayat bulma sanslarini arttiracaktir.
Bu calisma biyogesitliligin devamu icin temel bir calisma niteligi tasimaktadir. Tklim degisikliginin
biyogesitlilik lizerindeki baskisini azaltmak igin bu tiir fenoloji ¢alismalar1 gogaltilmalidir.

Anahtar Kelimeler: Zygophyllum Fabago, Hordeum Murinum ve Bromus Tectorum, fenoloji, iklim
degisikligi, vejetasyon
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7V ABSTRACT

In recent years, climate change has reached such a noticeable level that it has become a part of not only
science but also daily life. As a result of the ongoing shift in climate zones in the world and in Turkiye,
humanity has been faced with the fact that the drought, for which climate scenarios warn the most,
cannot be solved by using only some methods and technologies in water management. Although the
existence of vegetation seems to depend on the presence of water, biodiversity is organized by the
action-reaction cycle of many factors. This situation necessitates phenology studies on climate change.
In order to find a solution to reduce the effects of climate change on biodiversity, this study was carried
out with three species of high economic value between 2018-21 in Konya Karapinar conservation area,
where the desert ecosystem prevails. The study material consists of Zygophyllum Fabago L, Hordeum
Murinum L. Subsp Glaucum (Steud) Tzvelev and Bromus Tectorum L. Phenological stages are
approached as flower, fruit (maturity) and seed stages. Habitat requirements of phenological stages are
air temperature taken from the General Directorate of Meteorology, humidity at soil root depth, soil
surface and root depth (5-20 cm) temperature, relative humidity in the air, Hourly data of maximum,
minimum and average values of precipitation, wind parameters were determined by associating them
with phenological stages. As a result of the study, it was determined that the onset of phenological stages
depends not only on air temperature and precipitation, but also on the minimum temperature at the root
depth. It has been determined that the climate tolerance range of Zygophyllum Fabago, a shrub-like
plant, is higher than herbaceous plant species. As the flowering period of the herbaceous plants Hordeum
and Bromus was reduced from June to May, the vegetation period was extended. Zygophyllium has
been found to be better adapted to dry periods than the other two species. Determining the habitat
requirements of species with high economic and ecological value will increase their chances of finding
life in shifting climate zones. This study is a fundamental study for the continuation of biodiversity.
Such phenology studies should be replicated to reduce the pressure of climate change on biodiversity.

Keywords: Zygophyllum Fabago, Hordeum Murinum and Bromus Tectorum, phenology, climate
change,
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EFFECTS OF ALKALINE STRESS ON PHOTOSYNTHETIC PARAMETERS AND
CHLOROPHYLL CONTENT IN RICE SEEDLINGS

ALKALI STRESIN PIRINC FIDELERINDE FOTOSENTETIK PARAMETRELER VE
KLOROFIL iCERiIGi UZERINE ETKIiLERIi

Elshan MUSAZADE
Jilin Agricultural University, College of Life Sciences, Changchun, China
Liqguan GUO
Jilin Agricultural University, College of Life Sciences, Changchun, China

ABSTRACT

Soil salinization and alkalinization pose significant challenges to rice productivity in agricultural
regions, particularly in Northeast China. This study investigates the physiological response mechanisms
of rice seedlings to alkaline stress, which is crucial for addressing productivity limitations in these
regions. Four experimental groups were established based on rice's salt tolerance threshold, subjecting
seedlings to varying salt-alkaline stress conditions (40 mM NaCl, 20 mM Na,COs, 40 mM NaHCOs,
and a control group with nutrient solution). Photosynthetic characteristics were assessed under single
salt and alkaline stresses. Results reveal a notable decline in net photosynthetic rate (P,), stomatal
conductance (Gs), intercellular CO, concentration (C;), and transpiration rate (T;) under salt-alkaline
stress compared to salt stress alone, suggesting non-stomatal factors contributing to P, reduction.
Alkaline stress induced significant Na* accumulation in leaves, potentially impacting chloroplast
ultrastructure and photosynthesis. Mineral deficiencies, particularly N, K, Cu, Zn, P, and Fe, were
observed alongside decreased contents of photosynthetic pigments under salt-alkaline stress compared
to salt stress alone. These findings underscore the complex responses of rice to salt-alkaline stress and
highlight the importance of elucidating these mechanisms for enhancing agricultural resilience in
affected regions.

Keywords: Rice, Alkaline Stress, Photosynthetic Parameters, Chlorophyll Content

OZET

Toprak tuzlanmasi ve alkalilesme, 6zellikle Kuzeydogu Cin'deki tarimsal bolgelerde piring verimliligi
icin 6nemli zorluklar olusturmaktadir. Bu ¢alisma, piring fidelerinin alkali strese karsi fizyolojik tepki
mekanizmalarint arastirmaktadir ve bu bolgelerdeki verimlilik siirlamalarini ele almak igin kritik
Oneme sahiptir. Pirincin tuz tolerans esigine gore dort deney grubu olusturulmus ve fideler degisen tuz-
alkali stres kosullaria (40 mM NaCl, 20 mM Na,COsz, 40 mM NaHCO3 ve besin ¢ozeltisi iceren bir
kontrol grubu) maruz birakilmistir. Fotosentetik Ozellikler tekli tuz ve alkali stresler altinda
degerlendirilmistir. Sonuglar, tuz-alkali stresinin net fotosentetik hizda (P,), stomal iletkenlikte (Gs),
hiicreler aras1 CO- konsantrasyonunda (C;) ve transpirasyon hizinda (T) tek basina tuz stresine kiyasla
belirgin bir diislise neden oldugunu ortaya koymaktadir, bu da P, azalmasina katkida bulunan stoma dis1
faktorleri diisiindiirmektedir. Alkali stresi yapraklarda 6nemli miktarda Na* birikimine neden olarak
kloroplast ultrastriiktiiriinii ve fotosentezi potansiyel olarak etkilemistir. Mineral eksiklikleri, 6zellikle
N, K, Cu, Zn, P ve Fe, tuz-alkali stresi altinda tek basina tuz stresine kiyasla fotosentetik pigment
iceriginde azalma ile birlikte gézlenmistir. Bu bulgular, pirincin tuz-alkali stresine verdigi karmagik
tepkilerin altin1 ¢izmekte ve etkilenen bolgelerde tarimsal dayanikliligin artirllmasi ig¢in bu
mekanizmalarin aydimlatilmasinin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Piring, Alkali Stres, Fotosentetik Parametreler, Klorofil Igerigi
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INTRODUCTION

Soil salinization represents a significant environmental threat globally, directly impacting crop growth
and yield (Hu et al., 2015; Lunde et al., 2007). Approximately 20% of the world's arable land is affected
by salt-alkaline stress, a proportion that continues to rise annually (Shrivastava & Kumar, 2015). Rice,
a vital staple crop worldwide, is highly susceptible to salt, with most varieties experiencing yield
reductions of up to 50% at electrical conductivity (EC) thresholds as low as 6 dS m* (Lekklar et al.,
2019). In the western region of Northeast China, where soil salinization affects up to 70% of the land,
irrigation water and seawater are the primary sources of salinity. Notably, the soda saline-alkaline soil
prevalent in this area is characterized by high pH and carbonate content (Hu & Lindo-Atichati, 2019).

Rice (Oryza sativa L.) holds immense global significance as a staple crop, with its consistently high
yield playing a vital role in satisfying the dietary needs of the global population. The quality and quantity
of rice harvests are substantially impacted by external environmental conditions throughout its growth
cycle. The Northeast region of China serves as a pivotal hub for rice cultivation and production.
However, vast expanses of the western portion of this region are characterized by extensive soda-saline
soils, imposing significant challenges on rice cultivation, reproduction, and overall production levels
(Wang et al., 2012).

Numerous reports have unequivocally demonstrated the presence of alkaline stress, which has been
shown to be more severe than salt stress (Gao et al., 2008; Yang et al., 2008; Yang et al., 2014). In
previous studies, salt stress was defined as the stress of neutral salts (such as NaCl and Na.SQ.), while
alkali stress referred to the stress of alkaline salts (including NaHCO3; and Na,COs3) (Shi & Sheng, 2005;
Yang et al., 2014). However, research on salt stress has predominantly focused on NaCl, with relatively
less attention given to alkaline stress. Salt stress typically induces osmotic and ionic stresses (Munns &
Tester, 2008), while alkaline stress incorporates these factors along with the additional challenge of high
pH (Li et al., 2009). Elevated pH levels can disrupt root physiological functions and lead to structural
damage to root cells, ultimately inhibiting the absorption of essential inorganic anions like Fe?*, Ca®*,
Mg?*, CI", NOs, and H,PO,. This disruption greatly impacts the selective absorption of K*/Na* ions,
thereby disrupting ionic balance and pH homeostasis within tissues. Consequently, growth and
photosynthesis are adversely affected under alkaline stress conditions (Yang et al., 2008).

Photosynthesis plays a crucial role in plant development and adaptation, directly impacting the
productivity and health of crops and grasses. While numerous studies have studied photosynthetic
characteristics under salt stress (Koyro, 2006; Wei et al., 2006), where photosynthesis is typically
inhibited (Koyro, 2006) and photosynthetic components (Qiu et al., 2003) and chloroplast ultrastructure
are affected (Fidalgo et al., 2004). There is a lack of research on the effects of alkaline stress on
photosynthesis. Therefore, this study aimed to investigate the specific physiological responses of rice
seedlings to salt-alkaline stress by subjecting them to treatments with NaCl, Na,COs, and NaHCOQO3;
separately, simulating conditions found in salt-alkaline soil. The study evaluated the effects of Na,COs3
and NaHCO3; on photosynthetic parameters and chlorophyll (Chl) pigment concentrations in rice
seedlings. Furthermore, the photosynthetic characteristics of rice seedlings under alkaline stress were
compared to those under salt stress. In conclusion, this research delved into the effects of salt-alkaline
stress on photosynthetic parameters and Chl pigment concentrations in rice seedlings, aiming to
elucidate the mechanisms underlying plant adaptation to salt-alkaline stress and its implications for
agricultural productivity.

MATERIALS AND METHODS
Plant Material and Culture Condition

The rice variety utilized in this experiment was Jijing 88, selected for its documented tolerance to salt-
alkaline stress. Jijing 88 is a hybrid combination developed by the Rice Institute of Jilin Academy of
Agricultural Sciences in 1999. The variety was developed through the use of the Japanese high-yield
and high-quality variety Aoyu 346 as the female parent and Changbai 9, which is characterized by its
solid resistance, large spikes, and few tillers, as the male parent (Ren et al., 2018).

The rice seeds were subjected to sterilization, germination on moistened paper towels, and subsequent
growth for 24 d within a growth chamber operating on a 16-h light/8-h dark cycle at 25°C. Upon
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reaching an approximate height of 3 cm, the seedlings were transferred to Hoagland nutrient solution
for two weeks. The light intensity within the growth chamber was maintained at 150.6 pmol m2 s™.
Subsequently, uniform seedlings were selected and divided into four experimental groups, each
comprising 12 seedlings. The groups were subjected to different stress treatments, namely NaCl,
Na,COs, and NaHCOs, administered individually for 36 h. Concurrently, a control group was maintained
in the Hoagland nutrient solution.

Stress Treatments

In this study, rice seedlings were subjected to salt and alkaline stress treatments using solutions
containing NaCl, Na,COs, and NaHCO3, respectively, while a nutrient solution served as the control
group. The concentrations and pH/EC values of the stress solutions were determined based on relevant
research findings and preliminary experiments on stress concentration selection (Wei et al., 2015). Four
treatment groups were established, with the following concentrations and corresponding pH/EC values.
The concentrations of the stress solutions were as follows: 40 mM NaCl (pH 5.22, EC 5.87 mS/cm), 20
mM Na,COs3 (pH 10.38, EC 3.93 mS/cm), 40 mM NaHCO; (pH 8.51, EC 3.39 mS/cm), and the control
group (pH 5.2, EC 182.4 uS/cm).

Methods
Physiological analysis of rice seedlings under salt-alkaline stress
Determination of Photosynthetic Parameters

The net photosynthetic rate (P,), stomatal conductance (Gs), intercellular CO, concentration (C;), and
transpiration rate (T,) were quantified in the third fully expanded leaf of rice seedlings following stress
treatments lasting 2 h, 12 h, 24 h, and 36 h, respectively. The measurements were conducted using a
portable open-flow gas exchange system LI1-6400 (LI-COR Biosciences, Lincoln, USA) at 24 d after
sowing. The light intensity within the measurement leaf chamber was maintained at 1200 pmol m?s™,
while the reference CO; concentration (RFF) was set at 380 puL L™. The relative humidity levels were
maintained within the range of 60% to 80% at 24°C throughout the measurements.

Determination of Chlorophyll Content

After 36 h of stress treatment, fresh leaves were collected from the plants and cut into small segments
to determine the concentrations of Chl a, Chl b, and total Chl a+b. Chl a, Chl b, and Chl a+b were
extracted with 80% acetone aqueous solution, and absorbance measurements at wavelengths of 645 nm
and 663 nm were recorded using an enzyme-linked immunosorbent assay (ELISA) reader.
Subsequently, the concentrations of Chl a, Chl b, and total Chl a+b in the solution were calculated using
established formulas (Hu et al., 2020).

Ca=12.7xAg63-2.69% Agas

Cp=22.9%Apa5-4.86% Age3

Carp=8.02% Ags31+20.20% Agas
Data Analysis

To ensure the reliability and accuracy of the data, each measurement for each experimental group was
replicated three times (N=3). The results were expressed as the mean + standard error for both the control
and experimental groups. The statistical analysis of the experimental data was conducted using IBM
SPSS 24.0 software, with statistical significance set at p < 0.05. The data were represented graphically
using GraphPad Prism 9.3 software (https://www.graphpad-prism.cn/).

RESULTS AND DISCUSSION
Results
Photosynthetic parameters of rice seedlings under salt-alkaline stress

Figure 1 illustrates the impact of different salt-alkaline stresses on photosynthetic parameters in rice
seedlings over time. Following NaCl stress, a significant reduction was observed in the Py, G, and T,
compared to the control group. This decline became more pronounced with the prolongation of the stress
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7 duration, particularly evident at 36 h of stress, where the P, exhibited a significant decline. A significant

decrease in the Py, Gs, and T, was observed as stress duration increased under Na,CO3z and NaHCO3
stress. In contrast to the effects of NaCl stress, significant differences were observed between the two
alkaline salt stress treatments at various time points. This indicates that NaCl stress induced significant
changes in photosynthetic parameters only after 36 h.

In contrast, alkaline salt stress resulted in significant alterations between 12 and 24 h, exerting a more
pronounced impact on the rice photosynthetic system. Furthermore, the C; did not exhibit significant
differences with increasing stress duration under NaCl, Na.COs, and NaHCO:s stress. Nevertheless, after
36 h of alkaline stress, a relatively significant decrease in the C; was observed.
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Figure 1. Effect of salt-alkaline stress on photosynthetic parameters of rice seedlings. a-c indicates a
significant difference (p < 0.05) between different treatments

Chlorophyll Content of Rice Seedlings under Salt-Alkaline Stress

The Chl a, b, and total Chl a+b content in rice seedlings exhibited variations with the duration of
treatment under different salt-alkaline stresses, as depicted in Figure 2. Following NaCl treatment, the
Chl a content in rice seedlings displayed a decreasing trend as the treatment time was prolonged.
However, no significant difference in Chl a content was observed at 2, 12, and 24 h of treatment. It was
only after 36 h of treatment that a significant decrease in Chl a content compared to other treatment
times was noted (p < 0.05).

In comparison to the control group, there was no significant difference in the Chl a content of seedlings
at 2 and 12 h of NaCl treatment. However, after 24 and 36 h of treatment, a significant decrease was
observed, with reductions of 10.6% and 25.5%, respectively.

Similarly, after Na,COj; treatment, the Chl content decreased with the prolongation of treatment time.
However, unlike NaCl treatment, a significant downward trend in Chl was observed when rice seedlings
were treated for 2 h. Compared to the 2-h treatment, the 12-h treatment resulted in a 17.1% reduction in
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7 Chl content in the leaves. Although the Chl content gradually decreased with prolonged treatment time,

the difference was not statistically significant. Compared to the control group, after 2, 12, 24, and 36 h
of Na,COs treatment, the Chl a content in the leaves of the seedlings decreased by 8.65%, 32.24%,
45.12%, and 51.32%, respectively.

Following NaHCO3 treatment for 2 and 12 h, no significant difference in Chl content was observed.
However, after 24 and 36 h of treatment, a significant difference in Chl content was observed compared
to the short-term treatment. In particular, there was no significant difference in the Chl a content of
seedlings compared to the control group after 2 h of treatment. However, after 12, 24, and 36 h of
treatment, there was a significant decrease of 20.2%, 35.45%, and 38.72%, respectively. The order of
the relative effectiveness of the three types of salt-alkaline stress was Na;CO3 > NaHCO3; > NaCl.

The trend of Chl b in the leaves of rice seedlings following different salt-alkaline stresses mirrored that
of Chl a. However, after 2 h of NaCl treatment, the Chl b content was significantly higher than that of
the control group. Conversely, after 36 h of treatment, the Chl b content exhibited a significant decrease
compared to other treatment times and was also notably lower than the control group. Following 24 h
of Na,COs treatment, the Chl b content in rice seedlings exhibited a significant decrease in comparison
to the control group. Specifically, the Chl b content in rice seedlings decreased by 15.7%, 18.9%, 38.5%,
and 41.1% compared to the control group after 2, 12, 24, and 36 h of Na.COs treatment, respectively.
Conversely, following NaHCO; treatment for 2, 12, 24, and 36 h, the Chl b content in rice seedlings
decreased by 0.7%, 8.1%, 25.6%, and 17.9% in comparison to the control group, respectively.

In comparison to the control group, the content of Chl a+b in seedlings treated with NaCl exhibited a
slight increase at 2 and 12 h, with no significant difference observed. However, after 24 and 36 h of
treatment, the content of Chl a+b decreased by 12.2% and 28.4%, respectively. Conversely, following
2, 12, 24, and 36 h of Na,COs treatment, the content of Chl a+b in the leaves decreased by 12.1%,
26.4%, 42.2%, and 46.5% compared to the control group, respectively.
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Figure 2. Effect of salt-alkaline stress on Chl content of rice seedlings. a-d indicates a significant
difference (p < 0.05) between different treatments
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As previously observed, all three types of salt-alkaline stress exerted a notable effect on Chl synthesis.
In particular, the extent of damage to Chl a and Chl b in rice seedlings induced by the three types of salt-
alkaline stress was in the order: Na2CO3 > NaHCO3 > NaCl. Furthermore, it was evident that the three
types of salt-alkaline stress had a more pronounced impact on Chl synthesis. These findings collectively
indicate that alkaline salt stress induced by Na,CO; and NaHCOj3 exerts greater damage to the plant
photosynthetic system compared to neutral salt stress induced by NaCl.

Discussion
Photosynthetic Parameters of Rice Seedlings under Salt-Alkaline Stress

Photosynthesis represents a pivotal process that governs the growth and development of plants (Saveyn
et al., 2010). Primarily occurring within chloroplasts, it entails the absorption of solar energy and its
subsequent conversion into chemical energy through a complex sequence of redox reactions
encompassing both light and dark reactions. Salinity stress exerts a notable influence on Chl content and
the efficiency of photosynthesis in plants by modulating the activity and expression levels of enzymes
involved in Chl biosynthesis and photosynthetic processes. Under salt stress conditions, the assembly
of the plant photosystem is disrupted, leading to a diminished efficiency of electron transfer.
Consequently, this disruption results in reduced levels of ATP and NADPH in plants (Yang et al., 2020).
Inhibition of photosynthesis represents the primary factor leading to diminished plant fresh weight and
biomass accumulation (Liu et al., 2022; Wang et al., 2022).

In our study, rice seedlings were subjected to NaCl and NaHCOj3 treatments for a duration of 2 h.
Surprisingly, these treatments did not yield significant effects on Chl a, b, and total Chl a+b synthesis,
nor did they impact the Py, T;, Gs, or Ci. However, following the 2-h stress period, the influence of
Na,COs on Chl synthesis in seedlings became apparent. As the duration of the stress period increased,
the effects of all three monosodium salts on Chl content became more pronounced. These findings are
consistent with previous studies that have reported that salt stress can affect photosynthesis in cotton
and may indirectly influence the overall growth status of plants. Furthermore, it has been observed that
higher salt concentrations and prolonged stress durations have a heightened impact on the photosynthetic
system (Zhang et al., 2017).

Chl, the main photosynthetic pigment in plants, plays a pivotal role in the absorption, transmission, and
conversion of light energy. The levels of Chl can be utilized as an indicator of plant tolerance (Liu et
al., 2022; Wang et al., 2022). This study revealed that all three salinity stresses exerted a more
pronounced effect on limiting Chl a synthesis compared to Chl b. Chl a serves as a primary pigment in
photosynthesis, while Chl b plays a role in absorbing and transferring light energy during the process.
With increasing duration of salt stress, Chl synthesis was significantly disrupted, leading to a gradual
reduction in the P, of rice seedlings. Notably, after 2 h of stress, the P, of the seedlings was impacted,
with the effect of Na,COj; stress on the P, being notably higher compared to the other two stresses as
stress duration increased.

Furthermore, both Na,CO3 and NaHCOjs stress significantly influenced the T, and Gs, which were lower
compared to those induced by NaCl. These changes in indicators may have implications for the water
uptake of rice plants. The extent of photosynthetic damage in rice seedlings induced by the three salt
stresses appeared to follow this sequence: Na;COs; > NaHCO3; > NaCl. A previous study indicated that
the T, and G; of rice plants exhibit a more pronounced decrease under alkaline stress compared to salt
stress. Moreover, both salt and alkaline stress in rice can lead to genetic variations in transpiration-
related traits (Liang et al., 2017). This phenomenon can be attributed to the fact that alkaline stress
affects rice plants not only through osmotic and ionic stress mechanisms but also due to the high pH of
alkaline salts, which can alter the pH of chloroplasts and impact the intracellular pH environment.
Consequently, various metabolic and physiological processes, including photosynthesis, ion
homeostasis, membrane transport, and reactive oxygen species (ROS) homeostasis, may be regulated
(Kamran et al., 2020; Zhang et al., 2018).

In the presence of other stressors, the accumulation of Chl was not significantly inhibited. However,
under alkaline stress, there was a notable reduction in the levels of Chl. This phenomenon can be
attributed to the elevated pH levels and the presence of bicarbonate (HCOs ) and carbonate (COs*) ions,
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which lead to a sharp decline in the solubility of metal ions and may even result in their precipitation.
Consequently, plants may experience difficulties in absorbing essential metal ions, such as magnesium
(Mg?") and iron (Fe?*), which are required for Chl synthesis (Li et al., 2009). Furthermore, alkaline salts
may enhance the activity of Chl-degrading enzymes, such as chlorophyllase (Reddy & Vora, 1986),
thereby diminishing photosynthetic pigments and contributing to the observed reduction in
photosynthesis under mixed salt-alkaline stress. In summary, alkaline salt stress may exert a more severe
effect on rice plants from Northeast China than neutral salt stress. Further comprehensive studies are
warranted to elucidate the molecular mechanisms underlying the effects of individual salts or alkalis on
rice seedlings.

CONCLUSION

In conclusion, the co-occurrence of soil salinization and alkalinization poses a significant challenge for
rice cultivation, particularly in regions like Northeast China, where soil alkalinity severely impacts
productivity. Understanding the physiological responses of rice to alkaline stress is critical for
addressing agricultural limitations in these areas. Through examining the photosynthetic characteristics
of rice seedlings under single salt and alkaline stresses, it was observed that salt-alkaline stress led to
greater reductions in key photosynthetic indicators compared to salt stress alone, suggesting non-
stomatal factors contributing to the decline. Alkaline stress resulted in the accumulation of toxic levels
of Na" in leaves, potentially impacting chloroplast structure and photosynthesis. Additionally,
deficiencies in essential minerals were evident under alkaline stress conditions. These findings
underscore the urgency of further research to develop strategies for mitigating the adverse effects of
salt-alkaline stress on rice cultivation in affected regions.
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RESEARCHING THE RELATIONSHIP BETWEEN GENETICALLY MODIFIED SEEDS
AND HUMAN HEALTH AND METHODS OF OBTAINING PURE SEEDS FROM
GENETICALLY MODIFIED SEEDS
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ABSTRACT

Introduction: Genetically modified (GM) seeds are widespread in modern agriculture, raising concerns
about their potential impact on human health. In addition, there is interest in understanding methods of
obtaining pure seeds from GM sources to ensure the integrity of non-GM crops.

Material and Methods: This study examines existing literature and research findings to describe the
extent of harm to human health caused by genetically modified seeds. It also explores methods and
mechanisms for obtaining pure traditional "pure" seeds from genetically modified seeds, taking into
account factors such as seed production and agricultural practices.Several methods can be employed to
obtain pure seeds from genetically modified (GM) seeds:

Isolation Distance(1-5), Time Separation, Hand Pollination(6-10), Use of Male-Sterile Lines(11-15),
Genetic Markers(16-20), Field Monitoring(21-25), Seed Production Practices(26-30), Biotechnology
Tools/ CRISPR/Cas9(31-36), Seed Sterilization (37-41) and e.t.c.

By employing these methods either individually or in combination, it is possible to obtain pure seeds
from genetically modified sources and maintain the integrity of non-GM crops.

Discussion: The impact of GM seeds on human health and the importance of ensuring seed purity for
agricultural and environmental sustainability are discussed. The study also addresses the need for robust
regulatory frameworks to manage the coexistence of GM and non-GM crops.

Conclusions: The study provides insights into the potential effects of GM seeds on human health,
including allergenicity, toxicity, malignancy, autoimmune processes, and other such food quality
concerns. In addition, it identifies the various methods and strategies used to obtain clean "pure" seeds
from genetically modified sources, highlighting successes and challenges. It emphasizes the importance
of continued research and regulatory oversight to protect human health and the environment.

Key words: Genetically modified (GM),
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EVALUATION OF OXIDATIVE STRESS STATUS IN THORAX SAMPLES OF HEALTHY
BEES COLLECTED FROM ANKARA PROVINCE AND ANTIOXIDANT LEVELS IN
THEIR HONEY SAMPLES

Efe KURTDEDE
Ankara University, Veterinary Faculty, Department of Biochemistry, Ankara, Tiirkiye
ORCID ID: https://orcid.org/0000-0001-8436-3332

OZET
Ulkemiz ar1 kolonisi yogunlugu ve iiretilen bal miktar1 bakimindan diinyada énemli kapasiteye sahiptir.

Arn kolonilerinin nitelik ve nicelik olarak degerlendirilmesinde arilarin toraks orneklerinin oksidatif
stres yoniinden degerlendirilmesi ve ar1 lirlinlerinin antioksidan kapasitesinin degerlendirilmesi pek ¢ok
caligmaya konu olmaktadir. Bu inceleme ar1 kolonilerinin maruz kaldigi oksidatif stres ile iiretilen balin
antioksidan kapasitesi arasindaki korelasyonun ortaya konulmasi bakimindan yararli sonuglar verir.

Ankara ili Bolgesindeki 20 ayr1 ar1 kolonisinden ar1 toraks &rnekleri ve bu kolonilerde iiretilen bal
ornekleri toplandi. An toraks orneklerinde oksidatif stres durumu MDA ve Katalaz diizeylerine
bakilarak degerlendirildi. Bal orneklerinin antioksidant kapasiteleri total fenol (TP), total flavaniod
(TF), ferric reducing antioxidant assay (FRAP) ve 2,2'-azinobis (3-ethylbenzothiazoline-6-sulfonic acid
assay (ABTS) diizeylerine bakilarak degerlendirildi.

Toraks oOrneklerindeki MDA diizeyi 27,39+0,39 (umol/kg tissue) ve Katalaz diizeyi 2,77+0,05
(pmol/min mg—1 protein) olarak bulundu. Toraks MDA ve Katalaz diizeyleri arasinda pozitif korelasyon
bulundu. Bal 6rneklerinde TP diizeyi 32,64+3,74 mg Qeurcetin /100 g, TF diizeyi 2,55+0,39 mg
GAE/100 g, FRAP diizeyi 107,25+1,98 umol Trolox/g, ABTS diizeyi 32,84+1,56 SC 50 mg/ml olarak
bulundu.

Ar torakst MDA ve Katalaz diizeyleri arasinda pozitif korelasyon bulunmustur, Ar1 torakst MDA ve
Katalaz diizeyleri ile bal 6rneklerindeki TF diizeyleri arasinda negatif korelasyon bulundu.

Sonug olarak, ar1 kolonilerinin oksidatif stres durumunun degerlendirilmesinde ar toraksinda MDA ve
katalaz diizeylerinin, bal 6rneklerinin antioksidant kapasitesinin degerlendirilmesinde ise, total fenol
diizeyinin etkin bir sekilde kullanilabilecegi kanisina varildi.

Anahtar Kelimeler: Ankara Ili Bélgesi, Antioxidant, Bee thorax, Honey, Oksidatif stres

ABSTRACT

Our country has a significant capacity in the world in terms of bee colony density and the amount of
honey produced.

In evaluating bee colonies in terms of quality and quantity, evaluation of thorax samples of bees in terms
of oxidative stress and evaluation of antioxidant capacity of bee products are the subject of many studies.
This examination provides useful results in terms of revealing the correlation between the oxidative
stress that bee colonies are exposed to and the antioxidant capacity of the honey produced.

Bee thorax samples and honey samples produced in these colonies were collected from 20 different bee
colonies in the Ankara Province Region. Oxidative stress status in bee thorax samples was evaluated by
looking at MDA and Catalase levels. Antioxidant capacities of honey samples were evaluated by looking
at total phenol (TP), total flavaniod (TF), ferric reducing antioxidant assay (FRAP) and 2,2'-azinobis (3-
ethylbenzothiazoline-6-sulfonic acid assay (ABTS) levels.

MDA level in thorax samples was found to be 27.394+0.39 (umol/kg tissue) and Catalase level was
2.77+0.05 (umol/min mg—1 protein). A positive correlation was found between thorax MDA and
Catalase levels. In honey samples, TP level was 32.64+3.74 mg Qeurcetin /100 g, TF level was
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2.55+0.39 mg GAE/100 g, FRAP level was 107.25+£1.98 umol Trolox/g and ABTS level was found to
be 32.84+1.56 SC 50 mg/ml.

A positive correlation was found between MDA and Catalase levels in the bee thorax in honey samples.
Additionally, a negative correlation was found between MDA and Catalase levels and TF levels in the
bee thorax.

As a result, it was concluded that MDA and catalase levels in the bee thorax can be used effectively in
evaluating the oxidative stress status of bee colonies, and total phenol level can be used effectively in
evaluating the antioxidant capacity of honey samples.

Keywords: Ankara Province Region, Antioxidant, Bee thorax, Honey, Oxidative stress.
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GUT DYSBIOSIS IN DOGS WITH SPINAL CORD INJURY: IMPACT OF
POLENOPLASMIN
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ABSTRACT

Background Studies have demonstrated the presence of gut dysbiosis (alterations in gut bacterial
homeostasis) secondary to spinal cord injury in dogs. The dysbiosis is thought to impair recovery by
decreasing the production of short-chain fatty acids which play a role in suppressing inflammation
within the central nervous system.

Obiective Therefore, targeting gut dysbiosis could have significant therapeutic value in the management
of spinal cord injury. The purpose of this study is to determine if gut dysbiosis occurs in dogs with spinal
cord injury. Another area of potential intervention interest is in situations of spinal injury where there is
an urgent need to generate new neurons. To arrive at these observations, the authors examined how
Polenoplasmin and diet solve paralysis in dogs.

Materials and methods The most common cause of spinal problems in dogs is trauma. We are currently
assessing whether indoles can also stimulate formation of neurons in dogs with paralysis.

Results We found that gut microbes that metabolize tryptophan-an essential amino acid-secrete small
molecules called indoles, which stimulate the development of new brain cells in dogs, also demonstrated
that the indole-mediated signals elicit key regulatory factors known to be important for the formation of
new neurons.

Conclusion This study is another intriguing piece of the puzzle highlighting the importance of lifestyle
factors and diet.

In conclusion, the link between the health of the microbiome and the health of the brain shows how
microorganisms in the gut solve paralysis. Gut microbe secreted molecule linked to formation of new
nerve cells in paralysed dogs.

Keywords: intestinal dysbiosis, indoles, paralysed dog, Polenoplasmin.
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SOME RESULTS ON PARTIALLY ORDERED SETS INVOLVING HIGHER
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ABSTRACT

The point of this paper is to present and study the idea of higher derivations on partially ordered sets
that generalize the concept of derivations on partially ordered sets. Additionally, several
characterization theorems on higher derivations are introduced. Moreover, the properties of the fixed
points based on the higher derivations are examined. Finally, the properties of ideals and operations
related to higher derivations are studied.

Key words: partially ordered sets, higher derivations.
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BOYMADORONIN (ACHILLEA MILLEFOLIUM L.) PREPARATIV FORMALARININ
QOYUNLARIN MONIEZiOZUNA TOSIRi

THE EFFECT OF PREPARATIVE FORMS OF ACHILLEA MILLEFOLIUM L. ON
MONIEZIOSIS OF SHEEP

Etibar Mammadov

Nax¢ivan Déviat Universiteti, Tabiatsiinashq vo kond taSarriifat: fakiiltasi, Baytarlig tababati
kafedrasi, Nax¢ivan, Azarbaycan

ORCID ID: https://orcid.org/0009-0004-6397-5662

Xiilasa

Giris va magsaed: Miiasir dovrds heyvanlarin parazitar xastaliklorinag, xtisusilo do helmintozlarina garsi
miixtolif Kimyavi vo farmakoloji qruplara aid olan ¢oxlu sayda dorman preparatlarindan istifads olunur.
Heyvan organizmino toksiki tosir gostormayan, Kifayot godor effektiv, ekoloji cohotdon tomiz,
bitkilordon alinan antihelmintiklorin axtarigi, dyranilmasi vo baytarliq praktikasinda totbiq edilmasi
aktualdir. Moniezioz govsoyan heyvanlarda, xiisusilo qoyun, kegi, inok Vo camislarda
Anoplocephalidae ailasine vo Moniezia cinsino aid olan (M. expansa, M. benedeni) névlorinin tératdiyi
helmint xastaliyidir. Boymadoaran (Achillea millefolium L) gadim dovrlarden tibbdo istifads edilon
genis yayilmis derman bitkisidir. Bu magsadlo boymadoranin monieziyalarla yoluxmus qoyunlarda
antihelmint tasirinin 6yranmak {iglin tacriibalor aparild.

Material vo metodika: Nax¢ivan Muxtar Respublikasinin Sarur rayonundaki fordi tosarriifatlarda 1-2
yash qoyunlarda monieziya invaziyasina garsi boymadaran bitkisinin dorman formalarinin tasirinin
Oyranmok tgilin tacriibalor aparilmigdir. Tocriibalora baglamazdan avval heyvanlardan kal niimunalori
gotiiriilorok Fiilleborn iisulu ilo kopoloji miiayinalor aparildi. Tacriiba qruplarindaki qoyunlarin
monieziyalarla yoluxmasmm 100% oldugu miioyyon etmisdir. Hor tocriilbo qrupunda 10 heyvan
olmagla 4 qrup taskil edildi. 1-ci grupda 3 giin arzinds har heyvana 5 gram bitkinin ot unu; 2-ci qrupdaki
heyvanlara bitkinin domlomasi Sml/kq; 3 qrupdaki heyvanlara bikinin bisirmasi S5ml/kq dozada giinds 2
dofa 12 saatliq intervalla verildi. 4-ii qrup nozaratds saxlanilaraq heg bir madds verilmadi. Heyvanlar
eyni baslanma saraitinda saxlanilirdi. Bitkinin verilmasindon 5 giin sonra tacriiba Vo nazarst qrupundaki
heyvanlarin diiz bagirsagindan kal niimunalori gétiiriilorok koproloji miiayins edildi.

Tacriibanin miizakirasi. Tocriiba zamani heyvanlar tizorinds vizual miisahidslor aparildi. Onlarin heg
birinds zsharlonma oslamatlari, yem vo su gebulunda doyisikliklor miisahido edilmadi. Koproloji
miiayinalorin naticalorine goéra bitki unu verilmis qrupda miialico Somorasi 80%; domloms verilimis
grupda samaralilik 50%, bisirma verilmis qrupda iso 60% olmusdur. Nazarst qrupundaki heyvanlarda
iSa tacriibanin avvalinds oldugu kimi 100% yoluxma qeyd edilmisdir.

Natica: Bu tacriibanin naticasindo boymadoronin sestodlara qarsi antihelmint tasiri oldugu miiayyan
edildi. Belo ki, monieziyalarla yolusmus heyvanlarda 3 giin orzindo boymadaronin ot ununun
totbigindon sonra anthelmint somora 80%; bisirmasds 60% vo domlomds iso 50%  olmusdur.
Boymadoronin qoyunlarin sestodlarina qarsi tosirini miiayyan etmokls, golocakds bitki monsali
antihelmint vasito kimi istifado edilmosi ¢cox perspektivlidir.

Acgar sozlar: Boymadoron, Monieziya, Darman bitkisi, Ot unu, Domloms, Bisirmo

ABSTRACT

Introduction and Purpose: At present, a large number of drugs belonging to different chemical and
pharmacological groups are used against parasitic diseases of animals, especially helminthic diseases.
The search, study and application in veterinary practice of sufficiently effective, ecologically clean
antihelminthic agents derived from plants that do not have toxic effects on the animal organism is
relevant. Monieziosis is a helminthic disease of ruminants, especially sheep, goats, cows and buffalo,
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caused by species (M. expansa, M. benedeni) belonging to the family Anoplocephalidae and genus
Moniezia. Yarrow (Achillea millefolium L) is a widespread medicinal plant used in medicine since
ancient times. For this purpose, experiments were conducted to study the antihelminthic effect of yarrow
on sheep infected with Moniezia.

Material and methods: Experiments were carried out in Sharur district of Nakhchivan Autonomous
Republic to study the effect of medicinal forms of yarrow plant against moniezia infection in 1-2 year-
old sheep. Before the experiments, fecal samples were taken from the rectums of animals and
coprological examination was carried out according to Fulleborn's method. It was found that sheep in
the experimental groups were 100% infected with moniesia. There were 4 groups of 10 animals in each
experimental group. Group 1 animals were given 5 g of herbal plant meal per animal for 3 days; group
2 animals were given 5 ml/kg of herbal infusion; group 3 animals were given decoction at a dose of 5
ml/kg. All medicinal forms were given twice a day with an interval of 12 hours. Group 4 were controls
and did not receive any substances. The animals were kept under the same nutritional conditions. In 5
days after drug of the plant, were taken fecal samples from the rectum of animals of experimental and
control groups and coprological examination was performed.

Results: The animals were monitored visually during the experiment. None of them showed signs of
poisoning, changes in feed and water consumption. According to the results of coprological
examination, the effectiveness of treatment in the group receiving vegetable meal was 80%; 50%
effectiveness in the group receiving infusion and 60% in the group receiving decoction. The animals of
the control group had 100% infection as at the beginning of the experiment.

Discussion and Conclusion: As a result of the conducted experiment, it was found that yarrow has an
antihelminthic effect against cestodes. Thus, in animals infected with moniesia, the antihelminthic
efficacy is 80% after application of yarrow herb flour for 3 days; this was 60% in decoction and 50% in
infusion. Having determined the effect of yarrow on sheep cestodes, it is very promising to use it as an
herbal antihelminthic agent.

Key words: Yarrow, Moniezia, Medicinal plant, Herbal flour, Infusion, Decoction.

ACHILLEA MILLEFOLIUM L.'nin iLAC FORMLARININ KOYUNLARDA MONIEZiOZiS
UZERINE ETKIiSi

Giris ve Amac: Giiniimiizde hayvanlardaki paraziter hastaliklara, 6zellikle helmintik hastaliklara karsi
farkli kimyasal ve farmakolojik gruplara ait ¢cok sayida ila¢ kullanilmaktadir. Hayvan organizmasi
iizerinde toksik etkileri olmayan bitkilerden elde edilen, yeterince etkili, ekolojik a¢idan temiz
antihelmintik ajanlarin veterinerlik pratiginde arastirilmasi, incelenmesi ve uygulanmasi dnemlidir.
Monieziosis, Anoplocephalidae familyasina ve Moniezia cinsine ait tiirlerin (M.expansa, M. benedeni)
neden oldugu, 6zellikle koyun, keci, inek ve manda olmak {izere gevis getiren hayvanlarda goriilen
helmintik bir hastaliktir. Civanpergemi (Achillea millefolium L), eski ¢caglardan beri tipta kullanilan
yaygin bir sifali bitkidir. Bu amagla Civanper¢emi'nin Moniezia ile enfekte koyunlarda antihelmintik
etkisini incelemek i¢in deneyler yapilmistir.

Gerec¢ ve yontemler: Civanpercemi bitkisinin ilac formlarinin 1-2 yasindaki koyunlarda moniezia
enfeksiyonuna karsi etkisini incelemek amaciyla Nahgivan Ozerk Cumbhuriyeti'nin Sarur ilgesinde
deneyler yapildi. Deneylerden 6nce hayvanlarin rektumlarindan diski 6rnekleri alinarak Fulleborn
yontemine gore koprolojik inceleme yapildi. Deney gruplarindaki koyunlarin %100 moniesia ile enfekte
oldugu tespit edildi. Her deney grubunda 10 hayvan olmak {izere 4 grup olusturuldu. Grup 1'deki
hayvanlara 3 giin boyunca hayvan bagina 5 g bitkisel bitki unu; grup 2'deki hayvanlara 5 ml/kg bitkisel
infiizyon; grup 3'teki hayvanlara 5 ml/kg dozunda dekoksiyon verildi. Tiim ilac formlar 12 saat arayla
giinde iki kez verilmistir. Grup 4 kontrol grubudur ve herhangi bir madde almamistir. Hayvanlar ayni
beslenme kosullar1 altinda tutuldu. Bitkinin uygulanmasindan 5 giin sonra, deney ve kontrol
gruplarindaki hayvanlarin rektumlarindan digkir 6rnekleri alinmig ve koprolojik muayene yapilmistir.

Bulgular: Deney sirasinda hayvanlar gorsel olarak izlendi. Higbirinde zehirlenme belirtisi, yem ve su
tilketiminde degisiklik goriilmedi. Koprolojik inceleme sonuglarina gore civanpergemi otu unu alan
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grupta tedavinin etkinligi %80; infiizyon uygulanan grupta %50, dekoksiyon uygulanan grupta ise %60
etkililik olmustur. Kontrol grubundaki hayvanlarda deneyin baslangicinda oldugu kibi %100
enfeksiyon vardi.

Tartisma ve Sonuc: Yapilan deney sonucunda civanper¢emi otunun sestodlara karsi antihelminthic
etkiye sahip oldugu tespit edilmistir. Boylece moniesia ile enfekte hayvanlarda civanper¢emi otu ununun
3 giin siireyle uygulanmasindan sonra antihelmintik etkinlik %80 olur; bu dekoksiyon %60 ve
inflizyonda %50 idi. Civanpercemi'nin koyun sestodlar1 tizerindeki etkisi belirlendikten sonra bitkisel
antihelmintik ajan olarak kullanilmasi olduk¢a umut vericidir.

Anahtar kelimeler: Civanpergemi, Monezia, Sifali bitki, Bitkisel un, Infiizyon, Dekoksiyon.
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USE OF BACILLUS THURINGENENSIS BACTERIA AS A BIOPESTICIDE

Sakina Guliyeva, Ramila Gahramanova

Azerbaijan State Agrarian University

Xiilasa: Ekoloji toamiz mohsul alds etmak t{iglin xostalik va zararvericilara qarsi bioloji miibarizodon
istifado olunur. Bioloji miibarizo i{sulunda bir ¢ox organizmlor — bakteriyalar, goboloklar,
aktinomisetlor, hosoratlar vo diger canlilar {i¢iin qida monbayi asas gétiiriiliir. (Hiiseynov & Ibrahimoyv,
2020) Bakteriya vo gobaloklorin dyranilmasi onlarin segilib ¢oxaldilmast vo onlardan zararvericilora
qars1 bioperaparatlarin alinmasi aqrobitexnologiyanin asas sahalarindan biridir.

Burada iizvi giibrolordan, biopestisidlordon vo s, istifado olunur. Biopestisidlordon zararvericilorlo
miibarizads istifads biitiin diinyada gabul olunur.

Biopetisidlordan istifadonin bir ¢ox tistiinliiklori vardir.

> Mohsulda zorarli pestisid qaligi askar edilmir, totbigdon sonra uzun miiddatli tosir gostorir,
totbiq vaxti ilo bagli heg bir mahdudiyyet yoxdur.
> Otraf mithito he¢bir monfi tosir gdstormir.
> Bozi pereparatlarda xiisusi maddolor vardir ki, bunun sayassindo onlar yalmiz zororli

organizimlordon qorunmani tomin etmir, ham do bitkilorin immunitetini artirir. (AKTN, 2022)

Bilinon Bt formulalar1 vaistasi ilo sopilon sopilon bitkiloro miixtolif torovozlor, agac meyvolori vo
gilomeyvolor Qeyd etdiyimiz kimi biopestisidlorin
hazirlanmasinda bakteriyalardan da faydalaniriq ve on genis yayilmis bakteriyalardan biri Bacillus
thuringiensis bakteriyasidir. Bacillus thuringiensis (Bt) miixtalif nov giivo vo kopanoklorin tirtillarin
bagirsaginda, homginin torpaqda, su miihitindo, heyvan nacisindo vo s, rast golinir. Bacillus
thuringiensis (Bt) tohliikasiz hesab olunur ¢iinki spesifik formulalar yalnz bir hogorat néviine zarar
verir. Insan, flora vo fauna iigiin zarorsizdir. Son zamanlar Bt biopestisid bazarmin toxmini 90%-ni toskil
edan on ugurlu bakteriya insektisididir. (Sansinenea, 2012)

Giris: Bt-nin hoyat dovrii iki faza ilo xarekteriza olunur ki, bura vegetativ hiiceyra bélmasi va sporun
inkigafi, oks halda sporulyasiya dovrii deyilir. (Bulla LA, 1980)

daxildir.

Bacillus thuringiensis diinyada demok olar ki, biitiin 6lkalords on gox istehsal olunan bioloji pestisiddir.
50 ildon artigdir ki, bitkilorin qorunmasinda istifado edilir. Bt ancaq hesaratlara deyil hom do
nematodlara, protozoa kimi digor organizimlorados tosir edir. Insanlar iigiin tohliikesi 4 cii sinifa aiddir
yani agagi tohlitke kimi xarakterizo edilir.

Ekoloji mohsul istehsalinda kimyovi maddalordan istifado edilmir vo bu zaman bitkilari xastalik va
zararvericilordon qorumagq tgiin ilk agila biopestisidlor galir vo Bacillus thuringiensis torkibli bioloji
pestisiddon istifado mogsods uygundur.

Arilar vo onurgalilar ii¢iin Bacillus thurlingens ekzotoksini zorarsizdir, lakin Kolorado kartof bocayi,
Amerika ag kopanayi, baliq glivasi kimi xiisusila tohliikali vo mahv edilmasi ¢atin olan kond tasarriifati
bitkilarinin amici va dislayan zararvericilorinin genis spektri tigiin 6liimciildiir.

Bt spreylor va transgen bitkilori miiqayise Bt-nin sprey formasinda todbiq edilmasinin {istiin vo manfi
cohatlori var. Tatbiqin vaxti, dozas1 vo formuluna xiisusi zararverici tozyiglora cavab vermok iigiin
istonilon béyiimok movsiimiinds noazarst edilo bilor. Catismazliglar ondan ibaratdir ki, sprey totbiq
zamani siirligo bilor, bitkinin biitiin hissalorine borabar sokilds tatbig oluna bilmoaz va bitki toxumalarinin
icarisinda olan zararvericilars gatdirila bilmoz. (Sansinenea, 2012)

Bacillus thuringiensis ilk dafa ipok qurdlarinin siirfalorinds sotto xastaliyinin téradicisi Kimi Yaponiyada
shigetane Ishiwata (1901) askar etmisdir. Ona qofil “qofil 6liim” basili monasini dasiyan Sottokin adini
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vermigdir. O, hamginin geyd edib ki, basills slagads 6lmoyan siirfalorin goxu ¢ox zoifdir. Daha sonraki
hesabatinda “Bu tocriibalora osasan, intoksikasiya bazi toksinlordon qaynaqlanir, yalniz basilin
gidalanmasi sabobindon deyil, 6liim basilin ¢coxalmasindan avval bas verir” qeyd etmisdir. Basa diistiliir
ki, Bt-nin patogenliyindan bir toksin istirak edir, ancaq onun indentifikasiyasi tam deyil va ilk morfoloji
torafdon asasli tasviri bakteriyani tocrid edon alman bakterioloqu Ernst Berliner edib.

Bt ilk dofo 1902-ci ildo yapon bioloq tarafindan kasf olunmusdur ancaq rasmi olarag 1915-ci ilds alman
alim Ernst Berliner torafindon xarakterizo olunmusdur. 1920-ci ildo kKimyavi insektisidlor olmadigi tigiin
Bt-don pestisid kimi istifado etmoyo basladilar. Bt haqqinda ilk qeyd 1920-ci illords qargidali bitkisino
nazarot etmok iiciin Avropada totbiq edilmisdir. ilk dofo bt bitki pestisidi qargidali sahasinds 1995-ci
ilds totbiq olunmusdur. Bura qargidali, pambigq, kartof, diiyd vo s, daxildir

Bt-nin kommersiya torkiblori biitiin diinyada iqtisadi shamiyyatli zararvericilors nazarst etmak tigiin son
50-60 il miiddstinds istifads olunmusdur.Bakteriya asrlorlo bocoklorlo méveuddur tokamiil ilo inkisaf
etdiyino goro hosoratlarin Bt vo yaxud onun insektisid toksinlorina garst miiqavimot gostoracayi
diistiniiliir. Bt bir neg¢a fergli toksin yaradaraq hor hansisa bir hasaratin miidafis sistemins adaptasiya ola
bilocayi gobul edilmisdir. (Sansinenea, 2012)

Hazirda biitiin diinyada har il toxmini on iki milyon hektar Bt ICP-lori 6ziindo toplayan hosaratlardan
miihafizs edilon transgen bitkilar okilir. Bu bitkilorin bdyiik qismi ABS-da yetigdirilir. Onlarin timumi
okin sahasi 1996-c1 ildon on dofs artib vo digar transgen bitkilorlo barabor artmaga davam edacoyi
gozlonilir.

2002-ci ilin martinda Hindistan hokiimati elan etdi ki, Bt pambigina lisenziya verarak, genetik cohoatdan
geni doyisdirilmis mohsullarin istifadasine icazs veran 6lkalara qosulsun.

Bacillus thuringiensis (Bt) hosorat zorarvericilori ilo miibarizods gorkomli silah kimi ortaya ¢ixan qram-
miisbat, torpaqda yasayan bakteriyadir. Tabii olaraq yaranan bu biopestisid kimyavi insektisidlors daha
tohliikasiz alternativ toklif edir, xtlisusilo faydali hogoratlara vo otraf miihits minimal zararlo hogorat
strfalorini hadofloyir.  Bir sira todgigatlar Bt-nin genis c¢esidli hagorat zararvericilorino garst
effektivliyini sanadlosdirmis vo onu davamli zararvericilorlo miibarizs ticlin doyarli aloto ¢evirmisdir.
Miivafiq arasdirmalara istinad edorok Bt-yo vo onun zororvericilora garst miibarizays tasirino daha
dorindan nozor salaq:

Foaliyyot Rejimi:

Sporulyasiya zamani Bt Cry toksinlari kimi taninan ziilal kristallar1 istehsal edir (Abbas et al., 2011 [1]).
Bu toksinlor mikroskopik nizo kimi foaliyyat géstorir, xiisusi hasarat qruplarini, xtisuson do tirtillar:
(Lepidoptera) vo bazi bocoklori (Coleoptera) hodof alir (Bravo et al., 2007 [2]). Hoassas bir hagorat
miialica olunan bitkilarla gidalanarken Bt sporlarini va ya toksinlarini gabul etdikds, toksinlor hagaratin
orta bagirsagindaki xiisusi reseptorlara baglanir (Cry proteinlari vo onlarin reseptorlari, Crickmore et
al., 1998 [3]). Bu baglanma hagoratin hazm sistemini pozur, iflica va naticads 6liima sobab olur (Hofte
& Whiteley, 1989 [4]).

Bt-nin Kimyovi Insektisidloro nishaton iistiinliiklori:

Spesifiklik: Bt bagirsaq reseptorlarinin uygunluguna asaslanaraq xtisusi hagorat qruplarini segici sokildo
hadoflayir. Bu, zararvericilara gargt miibarizads Vo tozlanmada miihiim rol oynayan ladybugs vo bal
arilar1 kimi faydali hogoratlara olan zorari minimuma endirir (Li et al., 2017 [5]).

Otraf Miihito Tosirin Azaldilmasi: Bt tobii olaraq otraf miihitdo pislosir vo genis spektrli kimyavi
insektisidlorlo miigayisade hadaf olmayan organizmlar tigiin daha az risk yaradir (Feder et al., 2008 [6]).

Tohliikasizlik: Tovsiyalora uygun istifads edildikds Bt timumiyyastlo insanlar, heyvanlar vo faydali
hogoratlar {igiin tohliikasiz sayilir (Momoalilor vo digor hodof olmayan hosoratlar {igiin tohliikasizdir,
USEPA [7]).

Natica: Kond tosarriifatinda zararvericilorlo miibarizs ticlin Bacillus thuringiensis (Bt) yiiksok effektiv
biopestisid kimi genis totbiq olunur. Bt-don alds edilon insektisid toksinlori bu organizmi kand
tosarriifatinin inkisafinda samarali vasitays ¢evirir. Texnologiyadaki son nailiyyatlor sayssindo Bt
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¥ genetik material1 bitkilora 6tiirtilorak, insanlara, otraf miihito va ya faydali orqanizmlars zarar vermodon

zararvericilora garst davamli qorunma tomin edir.

Ticarat sahosindo Bt formulalarindan spreylor vo siispansiyonlar soklinds istifado artmaqgdadir. Bu
zohorli maddslorin uzun miiddatli tesiri, tarlada onlarin totbiqi vo zararvericilorlo miibarizoni kimyavi
pestisidlordan daha effektiv edir.

Bt-nin diger faydali xiisusiyyatlorini arasdirmaq iiglin daha ¢ox todqigat aparilir. Bt hamginin bitki
boyiimasini tosviq etmok vo mohsuldarligi artirmaq {igiin bakterial agent kimi istifado olunmusdur.
Lakin, otraf miihito vo insan saglamligina uzunmiiddatli tosirlori tomin etmok tgiin alave dorin va
hortorafli aragdirmalar talob olunur.

Noticads Bacillus thuringiensis, kond tesarriifatindan ictimai saglamliga va ekoloji davamliliga qador
bir ¢ox sahodo miihiim vasitadir. Bt texnologiyalarmin inkisafi, daha tohliikesiz vo davaml
zorarvericilora garst miibarizo tisullarinin togviq edilmasi {igiin boyiik potensiala malikdir.

Bt, tirtillar, bozi bocoklor vo agcaqanad siirfalori kimi hossas hasorat qruplarina garsi miibarizoda
effektiv bir hall toklif edir. Bu yanagma faydali hagoratlara zorari minimuma endirir va ekoloji tarazligi
goruyur. Bt-nin Cry ziilallarinin hogorat bagirsaginda masamalor omola gotirmasi ilo hozm sistemini
pozaraq hosoratlart mohv etmosi unikal bir foaliyyot mexanizmidir. ©nonoavi insektisidlordon forgli
olarag, Bt-nin miixtalif Cry ziilallar1 hogoratlarin miiqavimat géstarme ehtimalini azaldir.

Bt, hodof spesifikliyi sayasindo insanlar, heyvanlar vo faydali hosoratlar ti¢iin iimumiyyatlo
tohliikasizdir. Bu, onu tizvi akingilik vo davamli zararvericilarlo miibarizs ti¢iin shomiyyatli bir vasitoyo
gevirir.

Bioloji Par¢alanma: Bt sporlari vo Cry ziilallar1 tobii sokildo pargalanir, bu da onlarin straf miihito
uzunmiiddatli tasirini azaldir va sintetik insektisidlordon daha iistiin edir.

Giinas is181 vo UV-0 maruz qalma Bt sporlarini vo Cry ziilallarini tez bir zamanda pislosdirs bilor, bu da
onlarin daha tez-tez tothiq edilmasini talab edir.

Umumilikds Bt, zororli hasoratlarla miibarizoda giiclii vo ekoloji cohatdon tomiz bir vasitadir. Onun
hodof spesifikliyi, tohliikasizlik profili vo bioloji par¢alanma qabiliyyati onu davamli zararvericilorlo
miibarizods avazsiz edir. Lakin, Bt-nin mohdudiyyatlorini anlamaq vo onu IPM g¢or¢ivasinds istifada
etmok, effektivliyi artirmaq vo miiqavimat riskini azaltmaq ti¢iin ¢ox vacibdir.

Daha genis hodof spektri vo yaxsilagsdirilmis ekoloji sabitliyo malik Cry ziilallarinin yaradilmasi tizra
todgigatlar Bt-nin faydaliligini artiracaqdir. UV-don qorunma, yagisa davamliliq vo magsadyonlii tatbiq
tisullart ilo yeni ¢atdirilma sistemlorinin inkigafi, Bt-nin effektivliyini sahads artiracaqdir. Bt-nin digor
bioloji miibarizo vasitalori ilo inteqrasiyasi, zorarvericilorlo miibarizays daha shateli vo davamli
yanasma vad edir.

Bt totbiglorini davamli olaraq aragdirmaq vo optimallagdirmaqla bu tabii bioloji nazarat vasitesindan

kond tosarriifati, mesa tosarriifat1 vo ictimai saglamliq sahalorindo uzunmiiddotli fayda tigiin istifado edo
bilarik.

Bt zororli hogoratlara qars1 giiclii vasitadir. Onun hodof spesifikliyi, tohliikasizlik profili va bioloji
parcalanma qabiliyyati onu davamli zararvericilorlo miibarizo ti¢iin dayarli edir. Bununla bela, onun
mohdudiyyatlorini basa diismok Vo ondan IPM gorgivasinds istifado etmok onun uzunmiiddatli
effektivliyini tomin edir vo miigavimatin inkisaf riskini minimuma endirir.
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J YUKSEK SICAKLIK STRESI ALTINDA YETiSTIRILEN DOMATES (Solanum lycopersicum
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OZET

Yiiksek sicaklik stresi, mahsul iiretimini smirlayan en dnemli abiyotik stres faktorlerinden biridir.
Kiiresel olarak yetistirilen pek ¢ok tiir yiiksek stresine kars hassastir. Domates diinya ¢apinda patatesten
sonra en fazla yetistirilen iirliindiir. Domates yetistiriciliginde verim ve meyve kalitesi yiiksek sicaklik
stresinden etkilenmektedir. Bu ¢aligmada, yliksek sicaklik stresi altinda yetistirilen domates bitkisinde
potasyumla birlikte uygulanan ¢inko, demir, bakir ve mangan elementlerinin verim ve meyve kalitesine
etkileri arastirilmistir. Arastirma, K+Zn, K+Fe, K+Cu ve K+Mn ve kontrol olmak iizere 5 farkli
uygulamadan olugsmustur. Deneme, tesadiif bloklar1 deneme desenine gore yiiriitiilmiistiir. Uygulamalar,
15 giin araliklarla ve 3 defa olmak iizere yapraktan yapilmistir. Uygulamlardan sonra domates
yapraklarinda klorofil icerigi (SPAD) 6l¢iilmiistiir. Ayrica hasat edilen meyvelerde; meyve eni, meyve
boyu, meyve et kalinlig1 ve sertlik belirlenmistir. Bununla birlikte, parcalanarak elde edilen meyve
suyunda pH ve EC olgiimleri yapilmigtir. Sonuglara gore, yiiksek sicaklik stesi altinda yetistirilen
domates bitkisine yapraktan uygulanan K+Zn, K+Fe, K+Cu ve K+Mn uygulamalarinin EC ve pH
degerlerine etkisi dnemli bulunmustur. En yiiksek EC degeri K+Fe uygulamasindan, en diisiik EC degeri
ise K+Cu ve kontrol uygulamalarindan elde edilmistir. pH degerleri arasindaki farkliliklar istatiksel
olarak 6nemli ¢gikmakla birlikte uygulamalardan elde edilen sonuglar kontrol gurubu ile ayni grupta yer
almistir. Uygulamlarin yaprak klorofil igerigi, meyve eni, meyve boyu, meyve et kalinlig1 ve sertlik
degerlerine etkisi ise onemsiz ¢ikmustir. Sonug olarak, yiiksek sicaklik stresi altinda yetistirilen domates
bitkisinde, potasyumla birlikte uygulanan mikro elementlerin (Fe, Zn, Cu ve Mn) domates meyve
kalitesini farkli sekillerde etkiledigi ortaya konulmustur.

Anahtar Kelimeler: Sicaklik stresi, meyve kalitesi, potasyum, bakir, demir

*Bu calisma birinci yazarin yiiksek lisans tezinden iiretilmistir. Calisma, Sirnak Universitesi Bilimsel
Arastirma Projeleri Koordinasyon Birimi tarafindan desteklenmistir. Proje No: 2023.FLTP.13.01.01

ABSTRACT

High temperature stress is one of the most important abiotic stress factors limiting crop production.
Many species cultivated globally are sensitive to high stress. Tomato is the most grown crop worldwide
after potatoes. In tomato cultivation, yield and fruit quality are affected by high temperature stress. In
this study, the effects of zinc (Zn), iron (Fe), copper (Cu) and manganese (Mn) elements applied together
with potassium (K) on the yield and fruit quality of tomato plants grown under high temperature stress
were investigated. The research consisted of 5 different applications: K+Zn, K+Fe, K+Cu and K+Mn
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¥ and control. The experiment was conducted according to the randomized block trial design. Applications

were made foliar spray three times at 15-day intervals. Chlorophyll content (SPAD) was measured in
tomato leaves after the applications. In addition, harvested fruits; Fruit width, fruit length, fruit wall
thickness and firmness were determined. However, pH and EC measurements were made in the juice
obtained by crushing. According to the results, the effect of foliar K+Zn, K+Fe, K+Cu and K+Mn
applications on EC and pH values on tomato plants grown under high temperature stress was found to
be significant. The highest EC value was obtained from K+Fe application, and the lowest EC value was
obtained from K+Cu and control applications. Although the differences between pH values were
statistically significant, the results obtained from the applications were in the same group as the control
group. The effect of the treatments on leaf chlorophyll content, fruit width, fruit length, fruit wall
thickness and firmness values was insignificant. As a result, it has been revealed that microelements
(Fe, Zn, Cu and Mn) applied together with potassium affect tomato fruit quality in different ways in
tomato plants grown under high temperature stress.

Keywords: Heat stress, fruit quality, potassium, copper, iron

*This study was produced from the first author's master's thesis. The study was supported by Sirnak
University Scientific Research Projects Coordination Unit. Project Number: 2023.FLTP.13.01.01
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ITLORIN VO PiSIKLORIN STERILIZASIYASINDA INYEKSION ANESTEZIYANIN
TOTBIQI

Magistrant Mehralizada Abidin Abbas oglu

Azorbaycan Doviat Agrar Universiteti

XULASO

Hal-hazirda itlarin va pisiklorin sterilizasiyasini icra edan oksor klinikalarda inhalyasyon narkoz tisulu
tatbig edilmir. Bunun da asas sebobi homin avadanliglarin vo oksigen tominatinin olmamasidir. Ona
gora da biz bu tadqgigatimizda itlarin vo pisiklarin inyeksion anesteziyasi vo istifads edilon preparatlarin
dozalarini toqdim edirik. Disi pisiklorin ovarioektomiyasinda deksmedotomidin (20 mkq/kq), ketamin
(8 mag/kg) va hidromorfon (0,1 mg/kq) vena daxilino yeridilmisdir. K6paklorin axtalanmasinda
deksmedotomidin (15 mka/kqg), ketamin (5 mag/kg) vo hidromorfon (0,1 ma/kg) vena daxilina
yeridilmisdir. Disi itlorin ovarioektomiyasinda preparatlarin dozasi bels olmusdur, deksmedotomidin
(15 mkag/kq), ketamin (7-10 mg/kq) ve hidromorfon (0,1 mg/kq) vena daxilino yeridilmisdir.
Anesteziyanin tosiri zoif bas veron heyvanlara 1 mg/kq dozada alfaksolon yeridilmisdir. Belo bir
naticoys goldik ki, inhalyasyon anesteziya totbiq etmodon do itlordo va pisiklords inyeksion
anestetiklorlo ugurlu sterilizasiya aparmaq miimkiindiir.

Acar sozlar: sterilizasiya, it, pisik, anesteziya, inyeksion anesteziya, deksomedotomidin, ketamin,
hidromorfon, alfaksolon.

PE3IOME

B Hacrosimee Bpemsi B OOJBINIMHCTBE KIMHUK, MPOBOMISIIMX CTEPWIM3AIMIO COOaK W KOIIEK, He
NPUMEHSETCS] MHTIIUOHHBIN Hapko3. OCHOBHAsI IPUYKHA 3TOT'0 — OTCYTCTBHE TAKOTO 000y 10BaHUS
U moj1auyn Kuciopoaa. [1oaroMmy B 3TOM MCCIIEIOBaHUU MBI TIPEACTABIsIEM HHBEKIIMOHHYIO aHECTE3UI0
co0aK M KOWIEK W J03bl HCIOJNB3YeMBIX TpernaparoB. [IpW OBapHIKTOMHUM KOIIKaM BHYTPUBEHHO
BBOAWIHU jAekcMmenoToMuanH (20 Mkr/kr), keramuH (8 mr/kr) u rugpomopdon (0,1 mr/kr). Cobakam
BHYTPUBEHHO BBOJIWIIN JIeKCMe0TOMHIUH (15 MKr/kT), kKetamuH (5 Mr/kr) u rugpomopdoH (0,1 mMr/kr).
IIpn oBapWIKTOMHE CyK AO3BI NPENapaToB OBLIM CIEAYIOMMMH: AeKCcMeTOTOMUAMH (15 MKI/KT),
keramuH (7-10 mr/kr) u rugpomopdon (0,1 Mr/kr) BBOIMIM BHYTPUBEHHO. JKUBOTHBIM NpH cIaObIX
a¢exTax aHecTe3ur BBOAWIN alib(aKcoiIoH B 03¢ 1 MI/Kr. Mbl NpUIUIM K BBIBOMY, YTO YCIICHIHO
CTepWIN30BaTh CO00aK H KOIIEK WHBEKIMOHHBIMH aHECTeTHKaMH MOXXHO 0e3 TNpUMEeHEeHHS
UHTTSIIHOHHOTO HApKO3a.

KawueBble cjoBa: crepunm3aius, cobaka, KOINKa, aHECTe3Ws, WHBEKIIMOHHAS aHECTE3us,
JIEKCOMETOTOMU/TUH, KETAMUH, THAPOMOP(OH, alTb(HaKCOIOH.

ABSTRACT

Currently, most clinics performing sterilization of dogs and cats do not use inhalation anesthesia. The
main reason for this is the lack of such equipment and oxygen supply. Therefore, in this study, we
present the injectable anesthesia of dogs and cats and the doses of the drugs used. For ovariectomy, cats
were injected intravenously with dexmedotomidine (20 pg/kg), ketamine (8 mg/kg), and
hydromorphone (0.1 mg/kg). Dogs were injected intravenously with dexmedotomidine (15 pg/kg),
ketamine (5 mg/kg), and hydromorphone (0.1 mg/kg). In ovariectomized bitches, the doses of drugs
were as follows: dexmedotomidine (15 pg/kg), ketamine (7-10 mg/kg) and hydromorphone (0.1 mg/kg)
were administered intravenously. Animals with poor anesthetic effects were administered alfaxolone at
a dose of 1 mg/kg. We concluded that it is possible to successfully sterilize dogs and cats with injectable
anesthetics without the use of inhalation anesthesia.
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Keywords: sterilization, dog, cat, anesthesia, injectable anesthesia, dexomethotomidine, ketamine,
hydromorphone, alfaxolone.

Giris

Sahibsiz itlorin vo pisiklorin saymin artmasi insanlar ii¢iin boyiik tohliiko menboyidir. Ciinki, onlar
miihiim tohliikali Xastaliklarin yayilmasina sobob olmagla yanast, insanlara, xiisusan do usaqlara hiicum
etmoalorino gora ¢ox tohliikalidirlor. Odur ki, belo heyvanlarin sayinin artmasinin qarsisinin alinmasi,
yalniz onlarin qisirlasdirilmasi vo tohliikoli Xastaliklora garsi vaksinasiya edilmosidir. Ancaq he¢ do
homiso baytarliq klinikalarinda inhalyasyon anesteziyani totbig etmak Giglin alot vo avadanliglar méveud
deyil. Bunum nazoro alaraq, itlorin vo pisiklorin axtalanmasinda inyeksion anesteziya vasitolorinin
totbigi boyiik shamiyyat dastyir [1,2,3,4]. Dogrudur inkisaf etmis 6lkalorin baytarliq klinikalarinda bela
avadanliglar mévcud olmasina baxmayaraq, bazi regionlarda, xiisusan do uzaq bolgalords heyvanlarin
axtalanmasini sayyar brigadalar yerins yetirir. Odur ki, bu hallarda inhalyasyon anesteziyanin tatbiqi
mioyyan ¢atinliklorlo garsilasir [5,6,7,8,9].

Biitiin geyd edilanlori nozars alarag, biz bu todgiqatlarimizda itlorin vo pisiklorin sterilizasiyasinda
inyeksion anesteziyani totbiq etmoyi qarsimiza mogsad goydug.

Alinmis tacriibs materiallar: va onlarin tahlili.

ADAU-nun baytarliq tababati fakultasinin baytarliq klinikasina gatirilmis vo Sayyari soraitds 30 bas itdo
Vo 20 bas pisikdo axtalam amsliyyatlari icra olundu. Axtalanmis vo ovarioektomiya edilmis heyvanlarin
heg birinds agirlasma bag vermadi.

Disi pisiklorin ovarioektomiyasinda deksmedotomidin (20 mkq/kq), ketamin (8 mq/kq) ve hidromorfon
(0,1 mg/kq) vena daxilins yeridilmisdir. Képoaklorin axtalanmasinda deksmedotomidin (15 mka/kq),
ketamin (5 mag/kq) ve hidromorfon (0,1 mag/kq) vena daxilino yeridilmisdir. Disi itlorin
ovarioektomiyasinda preparatlarin dozas1 bels olmusdur, deksmedotomidin (15 mkq/kq), ketamin (7-10
ma/kqg) va hidromorfon (0,1 mg/kqg) vena daxilino yeridilmisdir. Anesteziyanin tasiri zoif bas veran
heyvanlara 1 mg/kq dozada alfaksolon yeridilmisdir. Bels bir noticays galdik ki, inhalyasyon anesteziya
totbig etmadon do itlordo vo pisiklordo inyeksion anestetiklorlo ugurlu sterilizasiya aparmaq
miimkiindiir.
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IN VITRO SORAITD® KARTOF BITKISINDON (SOLANUM TUBEROSUM L.)
MIKROYUMRULARIN 9LD9 EDILMOSSI

Hiiseynova Samaya 9li, Qombarova Parvin Isa

Azarbaycan Déviat Agrar Universiteti

Biitiin diinyanin osas problarindon biri global istilosmadir. Bu problem digor 6lkalards oldugu kimi
Azorbaycanda da kond tosarriifatinda miisyyan fosadlara sobab olur. Bundan slave 6lkamizds kond
tosorriifatinin aktual problemlorindon biri sertifikatlagdirilmis yiiksok keyfiyyatli okin materialinin
istehsalidir. Bu problem baggiliq sahasinds yeni baglarin salinmasina manes yaradir. Toravazgilik
sahosinds iss saglam regenerant torovoz toxumlarina olan tolobati daha da artirir. Azorbaycan Dovlot
Agrar Universitetinin Biotexnologiya morkazinds aparilan todgigat islori do asason bu problemlara
koklonmisdir. Moarkazda in vitro iisulu ilo yerli kartof (Solanum Tuberosum L.) sortlari olan “Telman”
Vo “Omiri 600” sortlarinin ¢oxaldilmasi istigamatinds elmi-tadqiqat isi hoyata kegirilmisdir. Demak olar
ki, kartof diinyanin biitiin 6lkalorinds yayilmisdir. Diinya okingilik sisteminda kartofun okin sahosi 20
milyon hektara yaxindir. Azorbaycanda kartof bitkisinin okin sahoasi 69—70 min ha. arasinda toroddiid
edir. Todqigat zaman1 ilk 6nca geyd edilon sortlar (Telman vo Omiri 600) 10 giin qaranlq soraitdo
saxlanmig vo clicormis meristemlar izolo edilmigdir. Meristemlar 75%-li spirt mohlulunda 1-2 dag.
arzinds yuyulmus vo avtoklav olunmus su ilo 3 dafo (har biri 5 doq. miiddatine) durulagdirilmigdir.
Mikroskop altinda konar yarpaqlari tamizlonmis meristemlor MS (Murashige and Skoog) qida miihitino
okilmigdir. 21 giindon sonra ciicormis meristemlar yenidan eyni torkibli qida miihitins yerlogdirilmis vo
6 subkultivasiya morholosini (22+2 C 0 temperaturda, 50-60% nom, 4000-5000 lux. isiglanma
soraitindo) tamamladigdan sonra mikroyumru marholasine (1500-2000 lux. isiglanma, 22+2 C 0
temperaturda vo 50-60% nom soraitinds) kecirilmisdir. Mikroyumru marhoalasi 3 ay davam etmigdir.
Daha sonra olds edilon mikroyumrular distills su vasitasilo yuyularag agardan toemizlonmis vo 3 ay
qaranliq soraitdo,soyuducuda, sukunat vaziyystds saxlanmigdir. aldo olunan mikroyumlarin 6lgiisii vo
agirhigi qeydo alimmigdir.

Acar soz: in vitro, MS qida niihiti, mikroyumru marhalasi, meristem, kartof
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SUT: OSTEOPONTIN VE SAGLIK
MILK: OSTEOPONTIN AND HEALTH

Biisra YAZAR
Selcuk University, Institute of Health Sciences,
Department of Food Hygiene and Technology, Konya, Turkey.
ORCID ID: https://orcid.org/0009-0008-8568-1605
Suzan YALCIN
Sel¢cuk University, Faculty of Veterinary Medicine,
Department of Food Hygiene and Technology, Konya, Turkey
ORCID ID: https://orcid.org/0000-0002-3937-6705

OZET

Siit, tiim canlilar ig¢in dnemli bir complex siv1 olup iginde pekcok yararli besin maddesi igermektedir.
Siit tiiketiminin beslenme agisindan 6nemi, biyoaktif bir siit proteini olarak da bilinen osteopontin
hakkinda daha fazla bilgi edinilmeye baslandiginda daha iyi anlasilmistir. Osteopontinin organizmaya
olan faydalan 6zellikle bagisiklik sistemi ve yenidogan sagligi acisindan dikkat c¢ekicidir. Bagisiklik
sisteminin gelismesinde, bagirsak fonksiyonlarinin diizenlenmesinde, dis saghiginda ve bilissel
davraniglarda 6nemli rol oynadigi gosterilmistir. Bilindigi gibi osteopontin bir¢cok viicut sivisinda
bulunmakta ve en yiiksek konsantrasyonlarda siitte bulunmaktadir. Son zamanlarda lactoferrin gibi diger
biyoaktif siit proteinleri ile olusturulan kompleksler incelenmis ve bu kompleksin saglik {izerinde daha
olumlu etkileri oldugu tespit edilmistir. Ayrica osteopontinin siit iirlinlerinde de bulundugu ve farkl
hayvan tiirlerinde de farkli miktarlarda bulundugu bilinmektedir. Osteopontinin biyolojik ajan olarak
16semi, mide kanseri, meme kanseri, ovarium kanseri, diyabet, bobrek taslari, Alzheimer ve obezite gibi
hastaliklarin tedavisinde kullanilabilecegi gosterilmistir.

Anahtar kelimeler: Siit, osteopontin, besleme, saglik

ABSTRACT

Milk is an important complex liquid for all of the living creatures and includes a lot of beneficial
nutrients in. The importance of milk intake for nutrition has understood better when they’ve started to
discover more about osteopontin which is also known as a bioactive milk protein. The benefits of
osteopontin to the organism are particularly noteworthy in terms of immune system and newborn health.
It has been shown to have an important role in the development of the immune system, regulation of
intestinal functions, dental health and cognitive behaviors. As it is known, osteopontin is found in many
body fluids and its highest concentrations were found in milk. Recently, complexes formed with other
bioactive milk proteins such as lactoferrin have been examined and it has been determined that they
have more positive effects on health together. It is also known that osteopontin is also found in dairy
products and contains different amounts in different species of animals. It has been shown that it can be
used as a biological agent and in the treatment of diseases such as leukemia, stomach cancer, breast
cancer, ovarian cancer, diabetes, kidney stones, alzheimer and obesity.

Keywords: Milk, osteopontin, nutrition, health
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Y GIRIS

Siit biitiin memeli disiler tarafindan sentezlenebilen ve oncelikli olarak yeni doganlarin baslica enerji
(kaynagini yaglar ve karbonhidrattan, gerekli olursa proteinlerden alarak) ihtiyacim karsilamak i¢in var
olan son derece komplike bir stvidir. Siit ayn1 zamanda su, vitamin, mineral, esansiyel yag asitleri,
protein, peptit, immiin globiilinler, enzimler, enzim inhibitorleri, biiylitme faktdrleri, hormonlar ve
antibakteriyel ajanlar gibi birgok etkeni igermesi sebebiyle fizyolojik fonksiyonlarin devami igin
oldukga 6nemlidir (O’Mahony ve Fox 2014).

Siit ayn1 zamanda farkli iiriinler elde etmede temel ham madde olarak kullanilmaktadir. Yogurt, kefir,
tereyagi ve yaklasik 1400 farkli gesitte peynir oldugu diisiiniiliirse hepsinin temel ve ana unsurunun siit
olmasi, giinlik yasamda ve insan hayatinin devamliligi agisindan siitlin Onemini gostermektedir
(O’Mahony ve Fox 2014).

Bu derlemede potansiyel saglik yararlar1 iizerine calisilan bir siit proteini olan ve son yillarda
organizmadaki fonksiyonlar1 bakimindan genis bir yelpazeye sahip oldugu bilinen, viicut sivilar
icerisinde en fazla siitte ihtiva etmesi nedeniyle yenidogan gelisimine biiyiik katkist oldugu diisiiniilen
osteopontinin (OPN) siitte onemi iizerinde durulmustur. OPN ayni zamanda bir siit proteini olmasi
sebebiyle peynir ve yogurt gibi diger siit iiriinlerinde de bulunabilmektedir. Bazi arastirmalar OPN’nin
anti-inflamatuar 6zellige sahip oldugunu ve kanser gibi hastalik durumlarinin teshis ve takibinde
kullanilabilecegini 6nermektedir (Schack ve ark 2009, Hao ve ark 2017).

OSTEOPONTIN

Kemik metabolizmas1 ve homeostazda énemli rol oynadigi bilinen osteopontin ilk kez 1985 yilinda
Franzen ve Heinegard (1985) tarafindan saptanmistir. ilk kez saptandiginda bir kemik doku
fosfoproteini olarak tanimlanmustir. OPN sialaprotein 1, sekrete fosfoprotein 1 (SPP 1), liropontin ve
erken T-lenfosit aktivatori (Eta-1) isimleriyle de bilinmektedir. Osteopontin ismi Yunanca
kaynaklardaki “osteon’’, kemik, Latince “pons”, baglayan veya koOprii kuran anlamina gelen
kelimelerden olusmaktadir (Franzen ve Heinegard 1985, Reinholt ve ark 1990).

Osteopontin kendine 6zgii yiiksek asidik 6zellikte, fosforilize ve glikoprotein yapiya sahip olan bir
molekiildiir. 314 amino asitten olusur ve 44-75 kDa molekiiler agirliga sahiptir (Kerr ve ark 1991). CD-
44 reseptorii olarakta bilinen heparin ve integrin baglayici arjinin-glisin-aspartat (arginine-glycine-
aspartate, RGD) iceriyor olmasi osteopontinin hiicre yiizeyine baglanabildigini ve biyolojik aktiviteler
icin uyar1 yapabildigini gostermektedir (Weber ve ark 1996, Katagiri ve ark 1999, Sodek ve ark 2000).

Osteopontin meme bezi, beyin, kemik, bagisiklik sistemi organlar1 ve bagirsaklar gibi bir¢ok dokuda
sentezlenmektedir. Bir¢ok dokuda eksprese edilebilmesine ragmen adini aldig1 ve ilk bulundugu yer
kemiktir. Ayrica siit, serum ve beyin omurilik s1vis1 gibi bir¢ok viicut sivisinda da bulunmakla beraber
en yiiksek konsantrasyonlart siitte bulunmustur (Schack ve ark 2009). Osteopontin salya, safra, disin
dentin tabakasi, bobrek, beyin, kemik iligi, diiz kas hiicreleri, iskelet kasi1 hiicreleri, uterus, i¢ kulaktaki
ganglia ve pankreas yolunda bulunmaktadir (Mazzali ve ark 2002, Chen ve ark 2014).

Osteopontin kolostrumda ortalama 200-1500 mg/l, insan siitinde 138 mg/l ve inek siitiinde 18 mg/1
diizeylerinde bulunmaktadir (Schack ve ark 2009).

OSTEOPONTININ SAGLIK UZERINE OLAN ETKILERI

Osteopontin saglik iizerinde olumlu etkileri olan énemli bir proteindir. Ozellikle yenidogan gelisimine
sagladig katkilarla son yillarda dikkat ¢eken biyoaktif proteinlerden birisi olan OPN’nin birgok farkli
mekanizmada rol oynayarak biyolojik islevlerin saglikli bir sekilde siirdiiriilebilmesine katkida
bulundugu diisiiniilmektedir. Osteopontin yara iyilesmesinde, endotelyal hiicrelerin korunmasinda,
metalloproteinaz sekresyonunu diizenlemesi gibi farkli mekanizmalarda yer alarak hiicrenin hayatta
kalmasinda kilit role sahip bir molekiildiir (Mazzali ve ark 2002). OPN aym1 zamanda niikleer faktor
kappa B aktivasyonunu saglayarak, apoptozisi baskilayan osteoprotegerin salinimini arttirmaktadir
(Pritzker ve ark 2004). Korneal yara iyilesmesi ile ilgili Miyazaki ve ark (2008)’1n yaptig1 ¢aligmada
OPN olmayan gruptaki farelerin korneal iyilesmesinde gecikme oldugu tespit edilmistir. Bobrek hasari
olan fareler lizerinde yapilan bir diger ¢calismada daha diisiik OPN seviyesine sahip farelerin daha az
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hiicre canliligina sahip oldugu goriilmiistiir (Ophascharoensuk ve ark 1999). OPN’nin ayrica alkol
kaynakli karaciger hasarin1 nleyebildigi gosterilmistir (Seth ve ark 2011, Ge ve ark 2013).

Farkli dokularda farkli islevlere sahip olan OPN’nin ¢aligma mekanizmasi daha iyi anlasilmali ve
ilerleyen siireclerde hastaliklarla olan iligkisi iizerine daha ¢ok arastirma yapilmalidir. OPN seviyeleri
kardiyovaskiiler hastaliklar, diyabet ve kanser riskini tespit etmek i¢in yeni bir biyokimyasal parametre
olarak kullanilabilecegi gbz 6niinde bulundurulmalidir (Icer ve Gezmen Karadag 2018).

Osteopontin proteolizise dayanikli oldugundan 6nemli bir miktari ince bagirsaga kadar aktif bir sekilde
iletilebilmektedir. Bu sebeple OPN anne siitlindeki biyoaktif bilesenlerden birisidir. Ortaya konulan
onemli bagisiklik sistemi etkileri olmakla beraber ayn1 zamanda bagirsak gelisimini de stimiile ettigi
bildirilmektedir (Chatterton ve ark 2004). Farkli beslenme gruplari olusturularak jejunal benzerlik
transkriptomu incelenen bir calismada Rhesus maymunlar1 beslenme sekillerine gore 3 gruba
ayrilmistir. Arastirma anne siitiiyle beslenen, standart mama ile beslenen ve anne siitiine yakin seviyede
OPN eklenmis (125 mg/l) mama ile beslenen maymunlar olmak {izere {i¢ ayr1 grupta yapilmistir.
Donovan ve ark (2014)’m yaptiklart bu ¢alismada jejunumdan ekstrakt edilen mRNA alinmistir ve
mikro-array analizine tabi tutulmustur (Donovan ve ark 2014). Anne siitii ile beslenen ve standart mama
ile beslenen gruplar karsilastirildiginda toplam 1017 genin ekspresyonunda farklilik gézlenirken, OPN
eklenmis mama ve anne siitii ile beslenen gruplar arasinda 217 genin ekspresyonunun farkli oldugu
bildirilmistir (Donovan ve ark 2014). Sonug olarak OPN eklenmis mama ile beslenen grup ve anne siitii
ile beslenen gruplarda benzer jejunal transkriptom elde edilmistir. Giinlimiizde birbirini destekler
nitelikte ve sinirli sayida olan arastirmalar da ise OPN’nin bagirsak proliferasyonunda, hiicre gégiinde
ve bagisiklik sistemi ile iliskili bir¢ok farkli genin ekspresyonunu diizenlemede rol aldig1 bilinmektedir
(Jiang ve Lonnerdal 2013, Donovan ve ark 2014).

Osteopontinin in vivo ve in vitro ortamda mineralizasyonla iliskili oldugu daha 6nce birgok calismada
gosterilmistir. OPN’nin dentin tabakasi ve alveolar kemik {iizerinde gelisim ve mineralizasyonu
diizenleyici role sahip oldugu goriilmiistiir. Foster ve ark (2018)’1n farkl1 yaslardaki farelerle yaptiklari
calismada OPN’nin dentin ve alveolar kemigin mineralizasyonu ve gelisimini 6zellikle daha erken
yaslarda etkili olmak iizere diizenledigini, ayrica pulpa ve periodontal ligament dokuda diizenleyici role
sahip oldugu rapor edilmistir (Foster ve ark 2018). Ayrica siitte bulunan biyoaktif proteinlerin diste
biyofilm tabakasinda mevcut mikroplar1 agiz sagligi iizerinde herhangi bir yan etki birakmadan
azaltabildigi gdsterilmistir. Inek siitii OPN’si gargara veya sakiz olarak kullamlip bakteri hiicrelerinin
ylizeyine baglanarak biyofilm olusumunu azalttigi, bu sebeple dis ¢iiriigii kontroliinde ve kisisel agiz
hijyeninde profesyonel olarak kullanilabilecegi tavsiye edilmistir (Sodek ve ark 2000, Schlafer ve ark
2012). OPN’nin gram pozitif bakteriler (L. paracasei, S. epidermidis, A. naeslundii, A. viscosus, S.
mitis, S. oralis) lizerinde etkili oldugu, ozellikle dis ¢iiriigiine sebep olan onemli bakterilerden
streptokoklarin, ve klinik kullaniminin avantajh olabilecegi belirtilmistir (Struzycka 2014, Kristensen
ve ark 2017).

Insan ve inek siiti OPN’si, IL-18 ekspresyonunun diizenlenmesiyle bagirsak immiinitesini ve
proliferasyonunu stimiile edebilmektedir (Liu ve ark 2020). Ayrica bagisiklikta Th1/Th2 immiinite
yanitlarinin dengeli bir sekilde olusturulabilmesi i¢in 6nemlidir (Ashkar ve ark 2000). Farelerle yapilan
bir deneyde OPN’ye sahip olmayan farelerin rotaviriis enfeksiyonuna daha yatkin ve hassas olduklari,
normal tip farelere gore daha uzun siireli diyareye maruz kaldiklar1 bildirilmistir (Maeno ve ark 2009).
Benzer sekilde igme suyuna eklenen inek siiti OPN’nin, kolitis sekillenen farelerde koruma etkisine
sahip oldugunu gostermistir (da Silva ve ark 2009). Yapilan ¢alismalarda inek siitii OPN’nin bagirsak
gelisimine erken donemde 6nemli etkileri oldugunu ve yenidogan beslemesi igin Avrupa Gida Giivenligi
Otoritesi (EFSA) tarafindan yeni bir gida maddesi olarak eklenmesine olumlu bir fikir olarak
yaklasilmasina sebep olmustur (Turck ve ark 2022).

OSTEOPONTIN VE KANSER

Insan OPN’i kanser gelisimi ile iliskilendirilmistir (Bellahcéne ve ark 2008, Anborgh ve ark 2011). OPN
bircok farkli durumda anti-apoptoz etkiye sahip oldugu gosterilmistir. Ornegin hiicre 6liimiinii nleyici
yapilara sahip olmasi ve hiicrenin hayatta kalmasinda etkili olmasi, bu sebeple kanser hiicrelerinde de
benzer etki gostererek metastazi destekler nitelikte olmasi sayilabilmektedir (Hsieh ve ark 2006).
Kliniksel ¢alismalarda OPN ekspresyonunun bazi kanser hastaliklarinin ilerlemesi ile iliskilendirildigi
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ve gesitli tiirlerde de biyolojik belirteg olarak kullanilabilecegi 6nerilmistir (Bellahceéne ve ark 2008,
Shevde ve Samant 2014). In vitro ve in vivo olarak, OPN'nin kanser hiicrelerinin davranisini, hiicrenin
hayatta kalabilmesini, proliferasyonu, invazyonu, anjiyogenez ve uzak bolgelerde metastaz dahil olmak
iizere maligniteyi tesvik edecek sekilde etkiledigi bildirilmistir (Bellahcéne ve ark 2008, Shevde ve
Samant 2014). Farkli kanser hastalarinda OPN seviyeleri 115-198 ng/ml kadar yiikselmistir (Bramwell
ve ark 2006, Ramankulov ve ark 2007). Saglikli yetigkinlerin OPN seviyelerinin ortalama 30—45 ng/ml
oldugu bilinmekte ve karsilastirildiginda kanser hastalarinda ¢ok daha yiiksek oldugu goriilmektedir
(Bramwell ve ark 2006). Bununla birlikte gébek kordonundaki (263 ng/ml) ve bebek plazmasindaki
(342 ng/ml) OPN konsantrasyonu ¢ok daha yiiksektir. Bu da agik bir sekilde OPN’nin yiiksek seviyede
plazmada bulunmasinin kanser siiregleriyle ilgili olmadigini gostermektedir. Bu plazma seviyeleri ayni
zamanda OPN’nin bebek gelisiminin normal ilerleyis siirecinde 6nemli bir rol aldigini belirtmektedir.

Kanser hastalarinda 6lgiilen yiliksek OPN ekspresyonunun hastalik siirecinin bir par¢ast mi yoksa
kansere kars1 immiinolojik bir yanit m1 oldugu, tiimérden ekspresyonu saglanan OPN’nin viicuttaki
saglikli hiicrelerden eksprese edilen OPN ile aynm1 olup olmadig: heniiz kesinlesmis degildir. Ancak
OPN’nin iki farkli yapist ve fonksiyonel 6zellige sahip oldugu ileri siiriilmiistiir. Normal hiicrelerden
salgilanan OPN ve degisime ugrayan OPN arasindaki fosforilizasyon seviyeleri farklidir (Hsieh ve ark
2006, Rangaswami ve ark 2006).

SONUC

OPN kompleks bir yapida, ¢ok sayida doku ve viicut sivisinda var olan bir proteindir. OPN fizyolojik
olarak bulunabilmekle beraber patolojik siireglerde de rol oynamaktadir. Yapilan arastirmalar OPN’nin
organizmay biligsel alandan viicut fonksiyonlarina kadar olumlu bir sekilde etkiledigini gozler oniine
sermigtir. OPN tek bir gen tarafindan kodlanmakta ancak gecirdigi farkli basamaklarla
Ozgiinlesebilmekte ve farkli biyolojik siireglerde rol oynayabilmektedir. Yapilan arastirmalar sonucunda
viicuttaki sivilar icerisinde en yliksek orana siitte sahip olan OPN, yavru gelisiminde ve immiinitesinde
onemli bir rolii oldugu bilinmektedir. Siit yiizyillardir siiregelen en temel gerekli besin unsurlarindan
birisidir. Eksikliginde erken ve ileri ddnemde canlida bir¢ok hastalik meydana gelebilir. Bu sebeple anne
siitii alimi, beraberinde siit ve lriinlerinin tiiketimi saglik agisindan olduk¢a Onem arz etmektedir.
llerleyen siireglerde insanlarin ve yenidoganlarin saghfa yararli bir gida maddesi olarak
kullanilabilecegi, siit ve siit iriinlerindeki miktar1 optimum seviyede arttirilarak tiiketilebilecegi
yoniinde arastirmalar yapilmalidir. Farkli galigmalarla OPN hastalikla miicadelede ve ayrica veteriner
sahada sikca kargilasilan, 6zellikle ¢iftlik hayvanlar ve pet sektoriindeki yenidogan problemleriyle ilgili
alternatif olarak kullanilabilecegi {izerine daha fazla arastirma yapilmalidir. Standardize mama ile
beslenen bebeklerde karsilasilabilecek olumsuzluklar OPN eklenmis mamalar ile tekrar formiile
edilerek optimum fayda elde edilebilmesi yoniinde ve siit osteopontininin insan ve diger canlilar
iizerindeki etkilerinin tamamen anlasilmasi i¢in daha fazla ve kapsamli arastirmalar yapilmasi
gerekmektedir.
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TAVUKLARDA GAGA KESiMi UYGULAMALARI VE KANATLI REFAHINA ETKIiLERI

BEAK TRIMMING PRACTICES IN CHICKENS AND THEIR EFFECTS ON BIRD
WELFARE

Yahya Samet CORLU*
1Klr§ehir Ahi Evran Universitesi, Ziraat Fakiiltesi, Zootekni Béliimii, Kirsehir, Tiirkiye.
'ORCID ID: https://orcid.org/0009-0000-3693-5543
Serdar KAMANLI?
ZKzrsehir Ahi Evran Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, Kirsehir, Tiirkiye.
0RCID ID: https://orcid.org/0000-0003-1936-7550

OZET

Gagalama davranigi tavuklarda 6zellikle grup biiyiikliigliniin fazla oldugu koloni kafesleri ve yerde
yetistirme sistemlerinde kanibalizm ve tily ¢ekme agisindan ¢ok ciddi ekonomik, saglik ve refah
problemlerine sebep olabilmektedir. Ozellikle genetik olarak agresif hatlar bu hususta daha ciddi
sonuglar dogurabilmektedir. Kaninbalizm ve tily ¢ekme bir siiriide bagladiktan sonra bunu engellemek
olduk¢a zordur. Tiim bu problemlerin bastan ¢6ziimil i¢in tiim diinyada gaga kesimi yaygin olarak
uygulanmaktadir. Ik defa ABD’de 1940’ It yillarda bir tavuk yetistiricisi tarafindan {ist gaganimn sivri
ucunun gazl piirmiiz ile yakilmas: seklinde uygulanmis ve basarili olmustur (Glatz 2000). ilerleyen
donemlerde elektrikli kizdirtlmis bigaklarin kullanildigi gagayr hem kisaltan hem de daglayan gaga
kesme makineleri gelistirilmis ve hala gliniimiizde yaygin olarak kullanilmaktadir. Gaga kesiminin ge¢
yaslarda yapilmasi, uygun olmayan yontemler ve dogru uzunlukta yapilamamasi durumunda, tavuklarda
travmatik sonuglar dogurabildigi gibi gagadan gelen sinir iletimlerinin de ortadan kalkmasina sebep
olabilmektedir. ilerleyen zamanlarda doku hasarlar iyilesse bile duyu reseptorleri diizelmediginden,
kronik agri-acilara sebep olabilmektedir (Hughes and Gentle 1995). Giiniimiizde gelistirilen infrared
teknolojisi ile gaga kesilmeyip, kizil 6tesi 1g1n ile yakilarak belirli bir siire sonra kendiliginden diismesi
saglanmaktadir. Bu yontemin hayvan refah1 agisindan daha uygun oldugu disiiniilmektedir. Bu ¢aligma
ile tavuklarda gaga kesimi yontemleri, kanatli refah1 ve verim performanslarina olan etkileri ayrintili bir
sekilde arastirilmigtir.

Anahtar kelimeler: Tiiy ¢ekme, kanibalizm, gaga kesme, infrared, kanatl refahi

ABSTRACT

Pecking behavior can cause serious economic, health and welfare problems in chickens in terms of
cannibalism and feather pecking, especially in colony cages and ground rearing systems where group
sizes are large. Especially genetically aggressive lines may have more serious consequences in this
regard. Once caninebalism and feather pecking begin in a flock, it is very difficult to prevent it. Beak
trimming is widely practiced all over the world to solve all these problems from the beginning. It was
first used by a chicken breeder in the USA in the 1940s by burning the pointed tip of the upper beak
with a gas blowtorch, and it was successful (Glatz 2000). In later periods, beak trimming machines that
used electric heated blades to both shorten and cauterize the beak were developed and are still widely
used today. If beak trimming is done at a late age, with inappropriate methods and not at the correct
length, it may lead to traumatic consequences in chickens and may also cause the nerve transmissions
coming from the beak to disappear. Even if tissue damage heals in the future, it may cause chronic aches
and pains because sensory receptors do not recover (Hughes and Gentle 1995). With the infrared
technology developed today, the beak is not cut, but burned with infrared, allowing it to fall off on its
own after a certain period of time. This method is thought to be more suitable in terms of animal welfare.
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In this study, beak trimming methods in chickens and their effects on bird welfare and productivity
performance were investigated in detail.

Key words: Feather pecking, canibalism, beak trimming, infrared, poultry welfare

GIRIS

Tavuklarda istenmeyen bir davranim olan ve kanatli refahi ile birlikte verim kayiplarina sebep olan
agresif tily ¢cekme ve kanibalizm sorununun iistesinden gelebilmek igin gaga kesme uygulamasi ¢ok
uzun yillardir uygulanan bir yontemdir. Tiiy ¢cekme ve kanibalizm ile miicadele etmenin en kolay ve en
az maliyetli yontemi gaga kesme uygulamasidir. Ge¢mis yillara pek de sorun olmayan bu uygulama
hayvan refahina olan ilginin artmasi, tiiketicilerin hayvan refahina uygun olmayan iiretim sistemlerini
sorgular olmasindan dolay1 sikca tartisilir olmustur. Az sayida lilke gaga kesme uygulamasini tamamen
yasaklamigken baz iilkeler uygulama standartlar1 belirlemiglerdir. Bu gelismelerle birlikte hala farkli
uygulamalarla gaga kesme islemi yaygin olarak devam etmektedir. Diinyada yaygin olarak kullanilan
konvansiyonel kafes sistemlerinde az sayida tavugun birbiri ile temas etmesinden dolayi tiiy ¢ekme ve
kanibalizm ¢ok biiylik sorun teskil etmezken, grup biiyiikliigiiniin arttig1 zenginlestirilmis kafesler,
altlikli sistemler ve serbest gezinmeli sistemlerde biiyiik sorunlara yol acabilmekte, %25-30 oraninda
oliimlere sebep olabilmektedir (Glatz, ve Underwood 2020). Islah firmalart yakin tarihe kadar 1slah
programlarimi yaygin olarak kullanilan konvansiyonel kafes sistemlerine uygun hayvanlar gelistirmek
icin yaptiklarindan, agresiflik, tily cekme ve kanibalizm yatkinlig1 1slah programlarinda pek dikkate
almmamugstir. Glinlimiizde ise sakin mizacli, tily ¢gekme ve kanibalizm yatkinligi 1slah programlarinda
yer almaya baslanmig ve etkili sonuglar alinmaktadir (Rodenburg ve ark., 2008).

Gaga kesme uygulamasi tavuklarin erken yas donemlerinde alt ve {ist gaganin ucundan belirli bir
kisminin tekrar uzayip sivri bir hal almasini engelleyecek sekilde ¢esitli yontemler ile kesilmesi veya
kiz1l6tesi 1s1nlar ile yakilarak gaga ucunun belirli bir zaman sonra kendiliginden diismesini saglamak
seklinde uygulanir. Gaga kesme uygulamasinin agresif tily ¢ekme, kanibalizm, yem sa¢imi ve 6liim
oranini diisiirme avantajlarinin yani sira hayvan refahi agisindan istenmeyen sonuglari da olmaktadir
(Andrade ve Carson, 1975). Bu ¢alisma ile gaga kesme yontemleri ve gaga kesmenin tavuklarda refah
ve verim performansina etkileri ayrintili bir sekilde ortaya konmaya ¢alisilmistir.

Tavuklarda Gaga Kesimi

Tavuklarda gaga, sindirim ve solunum sistemlerinin viicut digina agilan, beslenme, tity bakimi, aragtirma
ve savunma amacityla kullanilan ve keratin yapisinda olan bir organdir. Gaganin basa yakin olan orta
kismi kan damarlari, duyu reseptorleri icermektedir. Dig ve uca yakin olan kismi sert bir keratin
yapisindadir. Serbest dolagsan ve dis ortamda ¢ok¢a zaman gegiren tavuklarda yem arama davranisi
sirasinda gaganin sert materyaller ile sik¢a temas etmesi ve siirtiinmesinden dolay1 ug¢ kismi sivriligini
kismen kaybetmekte ve diger tavuklar gagaladiginda daha az zarar vermektedir. Ayni zamanda
gagalanan tavugun genis alandan dolay1 kagma sansi oldugundan ciddi yaralanmalar nadiren
goriilmektedir. Ancak kapali ortamlarda barindirilan tavuklarin boyle bir sans1 olmamasindan dolay1
gaganin ucu ¢ok sivri ve yoneldigi tavugun derisini delip kanatabilecek potansiyele sahiptir. Kapali
yetistirme sistemlerinde Sivri gaganin kanibalizme, saldirgan tiiy ¢cekme ve kloak gagalamaya yol agma
potansiyelini engellemek ve yem sa¢imini azaltmak amaciyla yumurtaci ve yumurtaci-et¢i damizlik
tavuklarda siklikla uygulanmaktadir. Gaga kesimi yontemine gore degismekle birlikte bir giinliik veya
6-9. giinliikk yaslarda uygulanmakta olup, genellikle {ist gaganin 3/2 lik, alt gaganin ise 1/3 liik kismi
kesilmektedir. Cok kisa yapilan gaga kesme uygulamalari ileride gaganin tekrar kesilmesini
gerektireceginden hayvanin tekrar ayni acit ve stresi yasamasina sebep olacagindan c¢ok tavsiye
edilmemektedir. Buna karsin ¢ok dipten yapilan gaga kesimleri 6liim oraninin artmasina, gagada
yaralanmalara ve hayvanin fazla aci ¢gekmesine yol agabilir (Cunningham, 1992).

Gaga Kesimi Yontemleri

Tavuklarda gaga kesme islemi glinlimiizde yaygin olarak kizdirilmis bigakli gaga kesme makineleri ve
infrared teknoloji ile gaga yakma seklinde uygulanmaktadir. Gegmiste, gazli gaga kesme makineleri,
0zel dizayn edilmis elektrikli havyalar, soguk bigakli kesim, robotik gaga kesme makinalari, kimyasal
gaga kesme, dondurarak gaga kesme gibi yagin olmayan yontemler de uygulanmustir (Glatz, 2000).
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Kizdirilmis bigakli gaga kesme makineleri diinyada en yaygin kullanilan iki yontemden birisidir. Bast,
bag ve isaret parmagi arasinda tutulan civcivin gagasi, makinenin ayak pedali ile yukar1 asagi hareket
etmesini saglayan kizdirilmig bicaginin Oniindeki ii¢ adet kilavuz deliginden uygun olanina
yerlestirilerek pedala basildiginda gaga hem kesilir hem de kizdirilmis bigak ile daglanarak kanama
engellenir. Gaganin birkag¢ saniye kizgin bigaga dokundurulmasi daglamanin daha iyi olmasina ve
kanamalarin engellenmesine yardimecir olacaktir. Genelde 6-10 giinliik yastaki civcivlere
uygulanmaktadir. Gaga kesimi civcivlerde ciddi oranlarda stres olusturdugundan dolay1, igme sularina
K vitamini katilmasi, vitamin takviyesi, yemliklere ilave yem konularak kesilen gagalarin sert yemlik
zeminine degmesinin engellenmesi gibi ilave tedbirlerin alinmasi gerekebilir (Glatz, 2000) .

En son gelistirilen gaga kesme yontemi infrared yontemidir. Kulugkada giinlik -civcivlere
uygulanmaktadir. Is giicii bakimindan diger yonteme oranla avantajlidir. Civcivlerin kafas1 makinenin
tizerinde Ozel olarak hazirlanmis yuvaya yerlestirilip, uygulanan yogun infrared 1sin gagaya
derinlemesine niifuz ederek, 151 uygulana noktada gaga ylizeyi ve igerisindeki dokularin yakilmasi
seklinde uygulanmaktadir. Bu ydntemde gaga uygulama esnasinda degil, yaklasik 2 hafta sonra
kendiliginden diismektedir. Bu yontemin daha insancil ve kanatli refah1 agisindan uygun oldugu ile ilgili
beklenti vardir (Marchant-Forde ve Chang, 2010).

Gaga Kesiminin Kanath Refahina Olan Etkileri

Kanatli refah1 yoniinden bazi hayvan haklar1 savunucular {reticilerin kotii siirii yonetimlerini gaga
kesimi yaparak gecistirdiklerini savunurken, birgok {iretici ise gaga kesimi ile hayvanlarda kanibalizm
kaynakli ac1 ve 1stirabin engellendigine inanmaktadir (Glatz ve Bourke, 2006). Gaga kesimi sonucu iki
onemli refah sorunu ortaya ¢ikmaktadir. Birincisi, 6zellikle kizdirilmis bigak ile yapilan fiziki gaga
kesme uygulamalarinda 1s1l islem sonucu gagadaki duyu reseptorlerinin alinmasi nedeniyle duyusal his
kaybidir. Ikinci sorun ise sinirlerin kesilmesi ve 1s1l islem gérmesinden kaynaklanan akut ve kronik agr
potansiyelidir (Glatz ve Underwood, 2020). Infrared gaga kesiminde islem goren gaga dokusu yavas
yavas diiseceginden, civcive gaga seklindeki degisiklige uyum saglamasi i¢in daha fazla zaman taninir
(Hughes ve ark., 2020).

Gaga kesme uygulamasi, dogrudan gaganin kesilmesi ve dolayli olarak kesilen gaga dokusunun yeniden
biiylimesi yoluyla gaga seklini degistirir (Marchant-Forde ve ark., 2008). Gaga kesimi sonrasi, alt gaga
iistten daha uzun, iist veya alt gagada ¢atlama ve alt gaga dokusu altinda kabarcik benzeri olusumlar
seklinde anormal morfolojilerin goriilme orani, kizdirilmig bigakli gaga kesme yonteminde infrared
yontemine goére daha fazladir. Bu morfolojik gaga sekilleri kanatli refahi yoniinden problemler
olusturabilir (Carruthers ve ark., 2012).

Gaga Kesiminin Verim ve Performans Yoniinden Etkileri

Yapilan pek ¢ok arasgtirma gaga kesimi uygulamalarinin yapilmayanlara gore verim performansi
yoniinden daha avantajli oldugunu bildirmektedir. Guesdon ve ark. (2006), yaptiklari ¢alismada gagasi
kesilmeyen tavuklarda kanibalizm kaynakli 6liim oraninin gagasi kesilenlere oranla daha yiiksek
oldugunu, kanibalizmi azaltmak i¢in 1s1k siddetinin azaltilmasinin etkili olmadigini, yumurta verimi ve
tiylenme durumunun gagas1 kesilenlerde kesilmeyenlere gore daha yiiksek elde edildigini
bildirmislerdir. Ayn1 zamanda gaga kesme uygulamasinin yapilmamasi durumunda kanath refahi ve
6liim oran1 bakimindan ciddi olumsuz sonuglar1 olacagini bildirmislerdir (Cunningham, 1992, Carson,
1975, Lee ve Reid 1977) . Henderson ve ark. (2009), broyler damizlik civcivlerde her iki yontemle
yapilan gaga kesme isleminin uygun sekilde yapilmasi durumunda erken donem biiyiime oraninda
olumsuz bir etkisinin olmadigini bildirmislerdir. Bazi ¢aligmalarda gagalar1 kesilen civcivlerin biiyiitme
donemi yem tiiketimlerinin daha diisiik ve yem degerlendirme oranlarinin gagalar kesilmeyenlere gore
daha iyi oldugunu bildirmiglerdir (Dealon ve ark., 1987; Dealon ve ark., 1988).

SONUC

Tavuklarda gaga kesimi tartismali bir husus olmasina karsin, yine bir refah sorunu olan kanibalizm ve
saldirgan gagalamanin giiniimiizde en kesin ¢6zlimii gibi gériinmektedir. Ancak bu hususta standartlarin
belirlenmesi hayvan refahi yoniinden iyi olacaktir. Yanlis yapilan gaga kesme uygulamalari hayvanlarin
gereksiz yere ac1 gekmelerine sebep olabilirken, bazen de uygulama tekrari gerekerek hayvanlara ayni
veya daha fazla stres ve aci1 yasatilabilmektedir. Gaga kesimi uygulanmamasi sonucu 6zellikle iyi

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 48



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

yonetilemeyen siiriilerde kanibalizmin sonuglari bazen ¢ok daha kotii olabilmekte, 6liim oranini
arttirmakla birlikte ¢ok ciddi refah problemlerine yol agabilmektedir. Burada fayda zarar iligkisi iyi
degerlendirilmelidir. Infrared gaga kesimi bazi yénlerden kizdirilmis bigakli gaga kesimi ydntemine
gore daha avantajli gibi gériinmekle birlikte, bu hususta daha fazla arastirma yapilmasi gerekmektedir.
Tiiketici farkindaligimin artmasi ve hayvan haklar1 savunucularimin bu uygulamayir daha fazla
irdelemeleri tartigmalarin artarak devam edeceginin bir gostergesi olarak diisiiniilebilir. Islah
firmalarinim 1slah programlarint kanibalizm ve tily cekmeyi dikkate alacak sekilde planlamalari daha
sakin mizaclh hatlar gelistirmelerine yardimc1 olacaktir ve gaga kesimini gerektirmeyen sakin mizach
hatlar elde edilmesi hayvan refah1 yoniinden en kolay ¢6ziim olarak diisiiniilebilir.
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ABSTRACT

Patchouli (Pogostemon cablin (Blanco) Benth.) is a significant herb that has been used for millennia for
its therapeutic properties, and it has an extensive history of use in the fragrance industry. It has been
employed in traditional medicinal practices to treat numerous ailments, including colds, fever,
headaches, gastrointestinal issues, and even insect and snake bites. The comprehensive studies of the
phytochemical composition of Patchouli revealed a diverse range of metabolites, including terpenoids,
flavonoids, phytosterols, lignins, organic acids, glycosides, alkaloids, aldehydes, and alcohols. Among
these compounds, the following stand out as being of particular importance: Patchouli alcohol, a-
patchoulene, B-patchoulene, seychellene, o-bulnesene, pogostone, norpatchoulenol, pogostol, and
eugenol. Furthermore, modern research has illuminated diverse pharmacological activities associated
with Patchouli, including antioxidant, antiemetic, anti-inflammatory, antiseptic, diuretic, astringent,
febrifuge, and antidepressant properties. This review aims to assess the literature on the phytochemical
composition and pharmacological activities of essential oils and plant extracts derived from Patchouli
leaves. This review aims to provide insights into the potential therapeutic uses of Patchouli's active
compounds, which will guide future research across a range of medical fields. This review emphasizes
the necessity of continued studies into the potential medicinal applications of Patchouli leaves, laying
the foundation for future research endeavors and improvements in healthcare practices.

Keywords: Pogostemon cablin, Patchouli, biological activities, phytomedicine

OZET

Paguli (Pogostemon cablin (Blanco) Benth.), koku endiistrisinde genis bir kullanim gegmisine sahip,
binlerce yildir terapotik 6zellikleri nedeniyle kullanilan énemli bir bitkidir. Soguk algligi, ates, bas
agrisi, sindirim sorunlar1 ve hatta bdcek ve yilan 1siriklart dahil olmak iizere ¢ok sayida rahatsizligin
tedavisinde geleneksel tibbi uygulamalarda kullanilmigtir. Paguli'nin fitokimyasal bilesimi iizerine
yapilan kapsamli c¢aligmalar, terpenoidler, flavonoidler, fitosteroller, ligninler, organik asitler,
glikozitler, alkaloidler, aldehitler ve alkoller dahil olmak iizere g¢ok cesitli metabolitler ortaya
cikarmigtir. Bu bilesikler arasinda, paculi alkolii, a-patchoulene, B-patchoulene, seychellene, o-
bulnesene, pogostone, norpatchoulenol, pogostol ve eugenol 6zellikle 6nemlidir. Ayrica, modern
arastirmalar paguli ile iliskilendirilen gesitli farmakolojik aktiviteleri aydinlatmistir, bunlar arasinda
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antioksidan, antiemetik, anti-enflamatuar, antiseptik, diiiretik, astringent, ates diisiiriicii ve antidepresan
ozellikler bulunmaktadir. Bu derlemenin amaci, paguli yapraklarindan elde edilen ugucu yaglar ve bitki
ekstraktlarinin fitokimyasal bilesimi ve farmakolojik aktivitelerine iliskin literatiirii degerlendirmektir.
Bu derleme, cesitli tibbi alanlarda gelecekteki arastirmalara rehberlik edecek olan pagulinin aktif
bilesiklerinin potansiyel terapdtik kullanimlarina dair i¢gorii saglamay1 amaglamaktadir. Bu derleme,
paculi yapraklariin potansiyel tibbi uygulamalarina iligkin devam eden arastirmalarin gerekliligini
vurgulayarak gelecekteki arastirma cabalar1 ve saglik uygulamalarindaki iyilestirmeler igin temel
olusturmaktadir.

Anahtar Kelimeler: Pogostemon cablin, Patchouli, biyolojik aktiviteler, fitotip

INTRODUCTION

Medicinal and aromatic plants represent a significant proportion of flora, providing vital raw materials
for various industries, including pharmaceuticals, fragrances, cosmetics, flavors, and perfumes (Meena
etal., 2009). These plants yield natural products used for centuries in herbal medicine to address various
human health issues. Despite the development of synthetic drugs, the consumption of herbal medicines
continues to rise globally. Many modern pharmaceutical drugs originate from plant-based substances,
with the traditional use of plants now benefiting from modern technological applications (Sucher &
Carles, 2008). These natural products include essential oils, dyes, coloring agents, cosmetics, and
pharmaceutical compounds. In order to meet the growing demand for plant-derived metabolites in
several industries, many medicinal and aromatic plant species are now cultivated extensively. Although
the yield of these crops may be relatively low, their trade ensures farmers a substantially higher income
(Lubbe & Verpoorte, 2011).

The perennial herb Patchouli (Pogostemon cablin (Blanco) Benth.) is native to South and Southeast
Asia. It is prominent in traditional medicine in India and China, where it has been used to treat various
health problems. In Chinese medicine, Patchouli is known for its ability to relieve dampness, counteract
summer heat and exterior syndrome, and act as an antiemetic and appetite stimulant (China
Pharmacopoeia Commission, 2010). In addition, Patchouli is a crucial ingredient in traditional Chinese
medicine formulations such as Pogostemoni Herba, which are widely used in cosmetics and hygiene.
Traditional formulations, such as the Baoji pill and Houdan pill containing Patchouli, treat inflammatory
conditions (Xian et al., 2007; Zhang et al., 1998). Its medicinal uses extend to countries such as China,
Japan, and Malaysia, where it treats conditions such as colds, headaches, nausea, vomiting, diarrhea,
abdominal pain, and insect and snake bites (China Pharmacopoeia Commission, 2010).

The leaves of the Patchouli plant yield an aromatic oil valued in perfumery and aromatherapy for its
dominant spicy scent. Its commercial importance lies in its oil, obtained by steam distillation of shade-
dried leaves, and has a strong, sweet, herbaceous, and spicy aroma (Vijayakumari, 2004). Among
essential oil-producing plants, Patchouli stands out for its exceptional business potential in the global
market. This is due to its unique flavor, fragrance properties, and biological activities (Varshney, 2000).
Patchouli oil is used in aromatherapy to alleviate depression and stress, calm nerves, control appetite,
and increase sexual interest. Previous reviews have highlighted the presence of various phytochemicals
and their potential therapeutic properties, including antimicrobial, analgesic, anti-inflammatory,
antioxidant, antiplatelet, aphrodisiac, antithrombotic, antidepressant, antimutagenic, fibrinolytic,
antiemetic and cytotoxic activities (Pullagummi et al., 2013; Swamy & Sinniah, 2015).

The distinctive characteristics of the Patchouli plant establish it as a significant commercial crop with a
wide range of industrial applications worldwide (Xian et al., 2007). Despite the importance of the
Patchouli herb, its global demand remains unmet. Consequently, there is an immediate necessity to
expand the cultivated area to meet both the domestic and international market demands (Singh et al.,
2015).

The present review aims to provide a comprehensive overview of the phytochemistry of Patchouli
leaves, with particular emphasis on the biological properties demonstrated by both purified compounds
and crude extracts.

GENERAL HABITAT AND DISTRIBUTION
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Patchouli are tropical plants found in countries with warm and hot climates, such as the Philippines,
India, Indonesia, the southern part of China, west Africa, Malaysia, and Brazil (Harvey, 2008).
Patchouli, introduced to China during the early Song Dynasty, became a significant commodity
primarily cultivated in Guangdong, Guangxi, and Hainan provinces, gaining recognition as authentic
"Guangdi medicine" (Xu et al., 2024). According to traditional medicine in China, Patchouli is
commonly referred to as "Guang Huo Xiang". Prior research has focused on evaluating the variability
in the quality of medicinal ingredients derived from Patchouli across different geographical regions.
Given the diverse natural environments, cultivation conditions, and processing methods, Patchouli
leaves exhibit distinct characteristics and properties. Medicinal materials sourced from various regions
display variations in physical appearance, aroma, and chemical composition (Singh & Agrawal, 2024).

BOTANICAL DESCRIPTION

Pogostemon cablin (Blanco) Benth. (Patchouli) belongs to the Pogostemon genus in the Lamiaceae
family, which represents one of the largest families of flowering plants, comprising 9 subfamilies, 200
genera, and approximately 3200 species. Pogostemon, encompassing 40 species, primarily thrives in
Southeast Asia adjacent to China, with 20 species also found in India (Priya & Swati, 2014). The term
"cablin" is derived from "cabalam,” which is the local name for the Patchouli plant in the Philippines
(Bhaskar & Kumar, 2000). Patchouli is also known by various names in various languages and regions,
including "patchouly", " tamala patra" in Sanskrit, "patché tene" in Kannada, "guang huo xiang" in
Chinese, "patcholi" in Hindi, "patchilla" in Malayalam, "pacchilai" in Tamil, "patchapan" or "patcha"

in Marathi, and "phimsen™ in Thailand, "nilam™ in Malaysia and Indonesia (Swamy & Sinniah, 2015).

Patchouli exhibits morphological traits that are well-suited to hot and humid climates. Typically
reaching 1 to 1.2 m, the plant features an erect stem and broad leaves measuring approximately 2.2 cm.
The leaf margins are frequently lobed, and abundant hairs characterize the dorsal surface. The essential
oils are stored within the glandular trichomes of the leaves. The plant produces small pale pink-white
flowers (Swamy & Sinniah, 2015; Wu et al., 2011).

PHYTOCHEMICAL COMPOSITION

Various studies have been conducted on Patchouli leaves' phytochemistry and pharmacological
activities as a whole plant herb, but not much on Patchouli leaves (Tang et al., 2019). Patchouli leaves
contain various chemical compositions that can be used in different pharmacological actions and the
production of cosmetics products, including fragrant (Table 1) (Singh & Agrawal, 2024; Swamy &
Sinniah, 2015). Although Patchouli leaves contain a variety of phytochemicals, depending on their
geographical location and nature, these compounds are volatile, such as Patchouli oil, and non-volatile,
such as flavonoid, phenolic, and other chemical compounds. Patchouli leaves also have aromantic
aldehydes such as benzyl aldehyde, eugenol, and other compounds (Li et al., 2004).

Table 1. The Phytochemical Composition of Patchouli Leaves

Compound Name Formula
Volatile Chemical Composition
Aromadendrene CisHaa
Diidro-aromadendrane CisHzs
Epifriedelinol CaoHs20
Limonene CioH1s
Pogostone C12H1604
Non-Volatile Chemical Composition
Flavonoids
Retusine \ C1oH1807
Phytosterols
Stigmasterol \ CagH4s0
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Glycosides

Apigenin-7-O-(3”,6”-di-(E)-p-_coumaroyI)-B-D- CaoHasO12
galacto-pyranoside
Triterpenes
Epifriedelinol | CaoHs20
Sesquiterpenes
Patchouli alcohol \ CisH260

Volatile Chemical Composition

The leaves of Patchouli are concentrated in a high quantity of volatile oil known as Patchouli oil (Fang
etal., 2020). A study conducted by Luo and colleagues (1999) revealed that Patchouli leaves also contain
volatile oil, comprising approximately 20% pogostone, 38% Patchouli alcohol, 2% seychellene, 6% a-
guanine, and 7% trans-caryophyllene (Luo et al., 1999). Several studies have indicated that the primary
volatile components present in Patchouli leaf oil comprise patchoulone, a-guaiene, 5-guaiene, cis-
caryophyllene, Patchouli alcohol, trans-caryophyllene, a-patchoulene, B-patchoulene, and B-olive, with
Patchouli alcohol and patchoulone exhibiting the highest concentrations (Liu et al., 2015; Zhou et al.,
2013). A study conducted by Silva and colleagues (2004) in Brazil utilized gas chromatography-mass
spectrometry to identify various volatile components present in Patchouli leaves. These components
included o-bulnesene, vy-patchoulene, 1-octen-3-ol, B-copaen-4-a-ol, dihydroaromadendrane, f-
elemene, and trans-B-guaiene (Silva et al., 2004).

Patchouli leaves oil analyzed using gas chromatography-mass spectrum (GC-MS) technology in
Guangdong's Shipai and Zhanxiang regions revealed varying quantities of chemical constituents. In
Zhanxiang, Patchouli alcohol constituted 48.77%, while in Shipai, it was 60.59%. Additionally, o-
guaiene accounted for 15.22% in Zhanxiang, and a-guaiene for 15.31%. Patchoulone was found in small
guantities: 0.18% in Zhanxiang and 0.14% in Shipai (Huang et al., 2001). Another study in the Gaoyao
district showed Patchouli ketone (pogostone) at 23.58% and Patchouli alcohol at 31.66% in Patchouli
leaves and stems, analyzed using GC-MS (Li et al., 2013). Furthermore, volatile compounds in Shipai
included 6.14% 6-Guaiacol and 5.53% a-guaiaceae, while in Zhanjiang, 6-guaiacol was 5.17% and a-
guaiacol was 4.52% (Zeng et al., 2006). These studies highlight patchoulol's prevalence across regions
as the primary volatile component despite patchoulone's presence in lower quantities. While
pharmacological activities are primarily associated with patchoulol, compounds such as 3-guaiene and
a-guaiene show high quantities with limited studies on their activities

Non-Volatile Chemical Composition

Several studies have found flavones in the upper parts of the Patchouli plant, particularly in the leaves
(Guan et al., 1994; Park et al., 1998; Huang et al., 2009). These flavones, such as 5,7-hydroxyl-3,4-
dimethoxyflavone and ombuin, belong to the flavonoid group. Additionally, other studies have detected
flavones in Patchouli leaves, including 5-hydroxy-3,4,7-trimethoxyflavanone, 3,5-dihydroxy-4,7-
dimethoxyflavone, 5-hydroxy-3,4,7-trimethoxy flavone, 5-hydroxy-4,7-dimethoxyflavone, 4,5-
dihydroxy-7-methoxy flavone, and 3,3,4,5,7-pentahydroxyflavone (Khairan et al., 2023). Moreover,
flavonoid glycosides have been identified in the stem leaves of the Patchouli plant. High-performance
liquid chromatography (HPLC) analysis has further revealed the presence of apigenin 4', 5, 7-
trihydroxyflavone, a natural flavone, in Patchouli leaves (Li et al., 2014). Despite the low percentage,
studies such as those by Khairan and colleagues (2023) have also reported the presence of flavones like
4', 5, 7-trihydroxyflavone, a derivative of apigenin, in the aerial parts of the Patchouli plant (Khairan et
al., 2023). Patchouli leaves also contain phenylethanoid glycosides such as pedicularioside G and
verbascoside (Kim et al., 2015).
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PHARMACOLOGICAL ACTIVITIES

Patchouli leaves have attracted attention for their pharmacological activities, which cover several
therapeutic areas. These activities include antioxidant, anti-inflammatory, antimicrobial, antifungal,
antiviral, analgesic, antiemetic, and antitumor properties (Figure 1).

Not-oxidati

PHARMACOLOGICAL
ACTIVITIES OF
PATCHOULI LEAVES

Figure 1. The Pharmacological Activities of Patchouli Leaves

Anti-Oxidative Activities

Similarly, a study by Kim and colleagues (2019) revealed that pachypodol, a compound found in
Patchouli leaves, effectively regulated the release of reactive oxygen species (ROS) induced by tert-
butyl hydroperoxide, which can harm oxidative cells (Kim et al., 2019). Additionally, it was observed
that administering Patchouli alcohol led to a significant increase in the release of heme oxygenase
mediated by Nrf2, a key regulator of oxidative stress. This interaction reduced oxidative stress by
inhibiting its cytoplasmic repressor, KEAP1, which in turn corresponded strongly with the response of
intestinal epithelial cells-6 when stimulated by Patchouli alcohol (Liu et al., 2016). These findings
suggest that specific compounds from Patchouli leaves can effectively regulate and reduce oxidative
stress within cellular environments when administered in precise amounts.

Anti-Cancer Effect

A study demonstrated that flavones in Patchouli leaves and other medicinal plants exhibit anti-cancer
effects on colorectal cancer cells. Specifically, the flavone compound showed the ability to disrupt the
genetic integrity of CaCo-2 cells (Ali et al., 2008). Furthermore, pachypodol, another chemical
constituent extracted through HPLC from Patchouli, inhibited bowel cancer significantly (Liu et al.,
2014). Moreover, research by Patel and Panda (2014) indicated that chemical constituents extracted
from the aerial parts of Patchouli, such as betulinic acid and viscotoxins, promote anti-cancer activities
(Patel & Panda, 2014).

Antihypertensive Effect

Patchouli alcohol exhibits a vasodilatory effect by acting as a calcium ion antagonist, independently
widening blood vessels. This mechanism involves restoring calcium ion channel conditions in the
sarcolemma through intracellular calcium ion influx via RYR- and IP3R pathways, achieved by the
external inhibition of calcium ion inflow across vascular smooth muscle membranes (Hu et al., 2018).
Similarly, Zhu and colleagues (2017) identified vasorelaxant properties in rat aorta rings following
exposure to phenylephrine-induced contractions. This effect was attributed to pocahemikal B, a
constituent isolated from the upper fraction of Patchouli oil. The findings underscore the
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pharmacological complexity of Patchouli constituents and their potential therapeutic implications in
vascular health (Zhu et al., 2017).

Anti-Inflammatory Effect

Pogostone, a chemical compound found in Patchouli leaves, has been observed to inhibit key regulators
associated with inflammation. It achieves this by inhibiting the prototypical proinflammatory signaling
pathway and preventing the attachment of phosphate groups in mitogen-activated protein kinase (p38-
MAPK) and Jun N-terminal kinase (Li et al., 2014).

Antiemetic Activity

Pachypodol, a component found in Patchouli leaves, can inhibit the influx of calcium ions across cell
membranes. This characteristic may contribute to its antiemetic potential, akin to Patchouli alcohol
(Priya & Swati, 2014). Furthermore, the administration of pogostone, rich in antiemetic properties, has
shown significant efficacy in treating conditions such as low appetite, dyspepsia, and diarrhea, as well
as in stimulating appetite and preventing vomiting. This effectiveness is attributed to its high aluminum,
vanadium, and manganese content (He, 2010). Additionally, studies have highlighted the effectiveness
of hexane extracted from Patchouli leaves in preventing vomiting in chickens induced with copper
sulfate (Yang et al., 1999).

Antidiabetic Effect

Treatment with Patchouli alcohol in rats was effective in reducing the impact of a high-fat diet-induced
hepatic steatosis. Patchouli alcohol administration notably alleviated endoplasmic reticulum stress
signals and regulated lipid density, lipoprotein assembly, and release (Wu et al., 2019).

Ethnomedicinal Significance

Patchouli, a key ingredient in many licensed medications, particularly oral liquids and pills, is renowned
for its medicinal properties. Its stems and leaves are especially valued for their medicinal properties, and
it is known for its intense flavor and warm temperament. Medicinally, Patchouli leaves are associated
with relieving spleen, stomach, and lung issues, eliminating moisture, halting vomiting, and alleviating
summer ailments (Junren et al., 2021; Maeda & Miyake, 1997). Additionally, the constituents of
Patchouli leaves have been utilized to combat fungal diseases and exhibit immunological activities,
including antifungal effects (Hasegawa et al., 1992). Hopitan pills, made from Patchouli leaves, are
employed for treating various ailments such as chest pains, stomach discomfort-induced vomiting, and
diarrhea (He, 2010). In Uruguay, Patchouli leaf infusions are used for nervous disorders, while the roots
are considered stimulants. Crushed leaves are applied to alleviate arthritis and rheumatism symptoms
and used in baths for their antirheumatic properties. In India, infusions of dried leaves, flowering tops,
or roots serve as diuretics and carminatives, often used alongside Ocimum sanctum for urinary issues
and biliousness. Dried Patchouli leaves are even placed with woolen clothes to repel pests (Priya &
Swati, 2014).

CONCLUSION

In summary, research into P. cablin, on a global scale, has yielded promising results in searching for
key chemical compounds with significant therapeutic potential, both in the pharmaceutical and fragrance
industries. Its esteemed healing properties have made it a preferred choice among cosmeticians and
medical practitioners. This review comprehensively summarizes the latest research findings on
Patchouli leaves' phytochemistry and pharmacological effects, aiming to bridge the gap between modern
scientific investigations and traditional medicinal knowledge. While the chemical constituents of
Patchouli leaves exhibit variations based on geographical origin and plant parts, standardization
protocols are imperative to isolate and obtain pure compounds consistently. Although numerous
chemical compounds have been isolated and characterized recently, a significant number remain
understudied, and there is a lack of evidence in the scientific literature that supports their biological
activities and underlying mechanisms of action. It is, therefore, evident that there is considerable
potential for the discovery of new pharmaceutical agents with enhanced pharmacological activity
through further exploration of the phytochemical profile of Patchouli leaves against molecular targets.
Future research efforts should comprehensively explore the therapeutic potential of the newly identified
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chemical compounds derived from the Patchouli leaves under both in vitro and in vivo conditions. This
review brings together global research efforts on a wide range of topics related to Patchouli leaves and
calls for further investigation into the various applications of this plant. As numerous fundamental and
applied aspects remain unexplored, this comprehensive review emphasizes the pressing need for further
research on Patchouli leaves to elucidate their potential fully.
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SU TUTUCU POLIMER UYGULAMASININ TOPRAGIN SU TUTMA KAPASITESI VE
MISIR (Zea Mays L.) GELISIM OZELLIKLERI UZERINE ETKIiSI

THE EFFECT OF WATER-RETAINING POLYMER APPLICATION ON WATER
RETENTION CAPACITY OF SOIL AND GROWTH CHARACTERISTICS OF CORN (Zea
Mays L.)

Dog. Dr. Itknur GUMUS
S.U. Ziraat Fak. Toprak Bil. ve Bit. Bes. Bol., KONYA
'ORCID ID: https://orcid.org/0000-0002-9689-8999

OZET

Kiiresel 1sinma sonucu olusan iklim degisikligi biitiin ekosistemleri olumsuz yonde etkilemektedir. Bu
olumsuz etkilerin baginda su yetersizligi gelmektedir. Kurak ve yari kurak bolgelerde topragin su tutma
kapasitesini artirmaya yonelik bircok uygulama gelistirilmistir. Bu uygulamalardan birisi de
superabsorbent polimer olarak bilinen su tutucularin kullanimidir. Bu calismada; su tutucu polimer
uygulamasinin topragin su tutma kapasitesi ve musir bitkisinin gelisim ozellikleri iizerine etkilerinin
belirlenmesi amaglanmistir. Calisma sera denemesi seklinde yiiriitiilmiistiir. Calismada firin kuru agirlik
esasina gore 2 kg toprak kullanilmis ve kontrol, %0.1, %0.2, %0.4 ve %0.8 dozlarinda su tutucu polimer
uygulamas1 yapilmis, misir bitkisi yetistirilmistir. Su tutucu polimer uygulamasi topragin agregat
stabilitesi ve su tutma kapasitesi degerlerini artirmis, hacim agirlig1 degerini diislirmiistiir. Uygulamalar
sera sartlarinda yetistirilen misir bitkisinin bitki boyu ve kok uzunlugu, gévde capi, list aksam ve kdk
yas, kuru agirliklar1 ve SPAD degerlerini kontrol uygulamasina gére 6nemli dl¢iide etkilemistir.

Anahtar kelimeler: Misir, Su tutucu polimer, toprak 6zellikleri, verim

ABSTRACT

Climate change as a result of global warming negatively affects all ecosystems. One of these negative
effects is water shortage. Many applications have been developed to increase the water holding capacity
of the soil in arid and semi-arid regions. One of these applications is the use of water retainers known
as superabsorbent polymers. In this study, it was aimed to determine the effects of water retaining
polymer application on the water holding capacity of the soil and developmental characteristics of maize
plant. The study was conducted as a greenhouse experiment. In the study, 2 kg of soil was used on oven
dry weight basis and control, 0.1%, 0.2%, 0.2%, 0.4% and 0.8% doses of water retaining polymer were
applied and corn plants were grown. Water retention polymer application increased the aggregate
stability and water holding capacity values of the soil and decreased bulk density value. The treatments
significantly affected the plant topsoil and root length, stem diameter, topsoil and root wet and dry
weights and SPAD values of maize plants grown under greenhouse conditions compared to the control
treatment.

Keywords: Corn, Water retention polymer, soil properties, yield

INTRODUCTION

Climate change because of global warming negatively affects all ecosystems. In addition, this situation
affects the sustainability of water resources by causing them to decrease and deteriorate. Drought is one
of the most serious environmental and economic problems facing Turkey and the world. Drought is
becoming increasingly evident in various regions of Turkey due to climate change, increasing
population and environmental factors. This puts significant pressure on agriculture, water resources,
ecosystems and societies, and highlights the need to find long-term solutions. It is necessary to ensure
the sustainability of water in agricultural areas and to use it economically and effectively (Akat, 2020).
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To carry out agricultural activities in arid conditions and to ensure continuity, some alternative practices
are needed. Today, since the water requirement for agricultural practices in arid and semi-arid regions
depends on precipitation and the rainfall is insufficient and the rainfall regime is irregular, the desired
yield cannot be obtained most of the time. Many practices have been developed to increase the water
holding capacity of the soil for agriculture in arid and semi-arid regions. One of these applications is the
use of water retainers known as superabsorbent polymers that absorb and retain water. These polymers,
which are composed of cross-linked polymer chains (Esposito et al., 1996; Raju et al., 2003), can hold
up to five hundred times their own weight in water and when applied to the soil, they increase the water
holding capacity of soils (Bhardwaj et al., 2007; Karimi et al., 2009), allowing the water to remain in
the soil longer, increasing the time the soil stays moist and allowing the plant to survive longer (Zhang
and Miller 1996). These polymers are usually mixed with soil or laid on top of the soil. Water-retaining
polymers allow water to be absorbed, storing water for long periods of time and releasing it slowly to
the roots of plants. In this way, irrigation frequency can be reduced, and water can be used efficiently
(Khalilpour et al., 2005; Madakbas et al., 2014). In this study, it was aimed to determine the effects of
different doses of synthetic water retaining polymer (aquasorb) application on the water holding capacity
of soil and the development of maize plant.

MATERIALS AND METHODS

In the study, a soil sample taken from Alibey series, which is one of the common soil series in Cumra
Plain, located in the Great Konya Plain, at a depth of 0-20 cm was used. Some properties of the test soil
are given in Table 1. The polymer used in the study was a synthetic water retaining polymer named
Aqguasorb from Safety Data Sheet. Aquasorb is a commercially available cross-linked copolymer of
acrylamide and potassium acrylate.

Table 1. Properties of the soil used in the experiment

Soil properties Values
Sand (%) 17
Silt (%) 29
Clay (%) 54
Textural class KIL
Bulk density (g cm) 1.13
Field capacity (%o) 39.77
Permanent wilting point (%) 24.17
Available water content (%) 15.6
Agregate stability (%0) 20.53

In the study carried out in the Computer Controlled Research Greenhouse of Selcuk University,
Department of Soil Science and Plant Nutrition, 2 kg of soil was placed in the pots based on oven dry
weight. Control, 0.1%, 0.2%, 0.2%, 0.4% and 0.8% doses of water retaining polymer were applied to
the pots in 4 replications. After the treatments, 5 Pioneer 0573 maize varieties were planted in each pot
and the soil was irrigated with pure water up to field capacity. After plant emergence, the number of
plants in the pots was reduced to three by thinning. Plants were checked daily, and irrigation needs were
met. At the end of 10 weeks of growth, harvesting was carried out and soil and plant samples were
collected. Soil samples were analyzed for aggregate stability (Kemper, 1965), field capacity, wilting
point, useful water (Cassel and Nielsen, 1986), bulk density (cylinder method; Demiralay, 1993),
porosity (calculated using particle density and volume weight data); (Demiralay, 1993). Approximately
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8 weeks after the establishment of the experiment, leaf relative chlorophyll content was measured by
SPAD meter (MINOLTA SPAD-502). Maize plants were harvested by cutting from the soil surface
with a knife. Plant stem diameter was measured and recorded using calipers. Maize plants were
harvested by cutting from the soil surface with a knife. Plant stem diameter was measured and recorded
using calipers. Plant height was measured from the base of the shoot to the tip of the highest leaf using
a ruler. The wet weights of the upper parts and roots of maize plants were determined by weighing.
After weighing, the samples were kept at 70 °C for 48 hours and weighed again and the dry weights of
the upper parts and roots were determined.

The data obtained were subjected to one-way ANOVA analysis using Minitab 16 software and the
differences between treatments were evaluated by Tukey test at P<0.05 significance level (Minitab,
1991).

RESULTS AND DISCUSSION
Effect of water retaining polymer application on soil properties

The effect of the treatments on bulk density and porosity values was found to be statistically significant,
but the effect of the treatments on porosity values was limited (Figure 1,2). Bulk density values varied
between 1.07-1.12 g cm™. Polymer application caused a 5% decrease in the volume weight value
depending on the application dose. The highest porosity value was obtained in the control treatment
(57.12%) and the lowest porosity value (54.13%) was obtained in the 0.1% water-retaining polymer
treatment.

Bulk density Porosity
gcm?® %
a 80
12 ab pc  bc  bc
1 T -:-f 60 b b
08 N ’
™ o7
0,6 " o 40
o <"
™ o7
0,4 ; i 20
0,2 : :
o <"
0 - 0
Control 0.1% 0.2% 0.4% 0.8% Control 0.1% 0.2% 0.4% 0.8%
*WRP: Water retaining polymer
Figure 1. Effect of WRP application on bulk density Figure 2. Effect of WRP application

on bulk density

Bulk density and porosity values indicate whether there are problems in soils related to compaction,
water and air conduction (Greacen and Sands, 1980; Er et al., 2020). Depending on the application dose,
water retaining polymer application caused a 21.6-49.6% decrease in the bulk density value of coarse
textured soil (Er et al., 2020); PVA (polyvinyl alcohol) application caused a 17%, 7% and 6% decrease
in the bulk density value of course, medium and fine textured soil, respectively (Aksakal and Oztas,
2010). Depending on the bulk density and porosity values, the regulators added to the soil affect the
void structure of the soil. Coarse textured soils are affected at a higher level than fine textured soils due
to their monotonic structure (Aksakal and Oztas, 2010; Hacimiiftiioglu and Canbolat, 2020; Er et al.,
2020). Since the free void volume decreases in soils to which water retention is added, hydraulic
conductivity decreases and hydraulic conductivity increases with the increase in the useful pore size and
reaches a constant value (Bhardwaj et al., 2007).
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Figure 3. Effect of WRP application on agregate stability Figure 4. Effect of WRP application

on field capacity

The effect of water retaining polymer application on aggregate stability value was statistically
significant and increased the aggregate stability value by 20% (Figure 3). A high aggregate stability
value, which is an indicator of the durability of soil aggregates against water, means that physical and
chemical degradation in soils will be less. Many researchers have stated that physical deterioration in
soils decreases with the increase in aggregate stability (Bal et al., 2011; Baykara, 2013; Karadag, 2015;
Gumiis and Seker, 2015, 2017; Glimiis et al., 2022).

Permanent W||'[|ng point Available water content
%
20 % 20
N M E %
15 e o) 15
N o c ¢
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ERn L
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5 o~ o) 5
ERn L
ERn L
O o < 0 < <
Control 0.1% 0.2% 0.4% 0.8% Control 0.1% 0.2% 0.4% 0.8%
*PWP: Permanent wilting point *AWC: Available water
content
Figure 5. Effect of WRP application on PWP Figure 6. Effect of WRP application
on AWC

While the effects of the treatments on field capacity and available water content were statistically
significant (Figure 4, 6), their effects on permanent wilting point were insignificant (Figure 5). The
highest increase in field capacity and available water content compared to the control was observed in
0.4% water retaining polymer application. The treatments caused an increase in the permanent wilting
point value, but their effects were limited. Soil aggregates, which are the main component of soil
structure, affect soil pore structure, water permeability and water holding capacity (Acar, 2016; Baran
et al., 2021). Aggregation in soils is effective in preventing soil erosion by affecting the structural
structure of the soil, plant root development and distribution, and microorganism activities (Y1lmaz and
Alagdz 2005). In many studies, it has been reported that polymer applications cause an increase in soil
porosity and therefore significant increases in moisture content (Han et al., 2010; Karimi et al., 2009;
Aksakal and Oztas, 2010; Hacimiiftiioglu and Canbolat, 2020).
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y Effect of water retaining polymer application on growth characteristics of corn

Plant height Steam diameter
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Figure 7. Effect of WRP application on plant height Figure 8. Effect of WRP application
on stem diameter
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Figure 9. Effect of WRP application on root lenght Figure 10. Effect of WRP application
on PTW
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Figure 11. Effect of WRP application on PTD Figure 12. Effect of WRP application
on RTW
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Figure 13. Effect of WRP application on RDW Figure 14. Effect of WRP application

on SPAD

As can be seen from the tables, water-retaining polymer application increased maize plant height, stem
diameter, upper part wet weight, upper part dry weight, root length, root wet weight, root dry weight
(Figure 7,8,9,10,11,12,13). In their study in soybean, they stated that plant height was affected by
polymer doses. In a study conducted in pepper, they stated that stem diameter increased with the increase
in polymer doses (Sayyari and Ghanbari, 2012); root dry weight increased in cucumber and plant height
was affected in soybean (Al Harbi et al., 1999; Yazdani et al., 2007). Islam et al., 2011 reported that
polymer increased biomass by 52.7% in oat at limited irrigation level, but polymer application had little
effect on biomass at adequate and moderate irrigation levels. The effect of the treatments on SPAD
value was found to be statistically significant (Figure 14). The lowest SPAD value was obtained in the
control treatment and the highest SPAD value was obtained in the 0.2% treatment. SPAD meter readings
are used to determine the timing of the application of N fertilizers since they easily determine the
chlorophyll content and N concentration of leaves (Arregui et al., 2006; Wood et al., 1992; Giimiis and
Seker, 2011). In maize plants, if SPAD values are <42 or between 42-45.9 at the 6-leaf stage, nitrogen
fertilization is needed, if > 46, no fertilization is needed; if SPAD values are < 43 at the 7-leaf stage,
nitrogen fertilization is needed, if > 43, no fertilization is needed (Peterson,1993).

CONCLUSION

As a result, water retaining polymer applied to the soil caused improvements in the soil and an increase
in plant height, stem diameter, wet and dry stem and root weight values of maize plant compared to the
control sample in terms of the parameters examined. The use of water-retaining polymers is very
important for agriculture in terms of plant production profitability related to yield, harvest and quality
of the product by providing optimum conditions for plant growth. Since it is not possible to increase
water resources today, we need to protect the existing ones. For this, we can benefit from water retaining
polymers, one of the alternative soil conditioners that increase the chance of growing plants comfortably
in very hot and dry climatic conditions and prevent the evaporation and run-off of insufficient water in
arid regions.
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ANALYZING GLOBAL COMPETITIVENESS IN ANIMAL PRODUCT TRADE USING
BALASSA INDEX: A CASE OF TURKIYE

HAYVANSAL URUN TiICARETINDE KURESEL REKABET GUCUNUN BALASSA
ENDEKSINi KULLANARAK ANALIiZi: TURKIYE ORNEGI

Dr. Ogr. Uyesi Osman Dogan BULUT

Igdir University, Faculty of Agriculture, Department of Agricultural Economics, Igdir, Tiirkiye

ABSTRACT

The liberalization of trade around the world has increased the importance of competitiveness. For this
reason, measuring the competitiveness of countries on a product or sector basis has become important.
The aim of this study is to examine Tiirkiye's competitiveness in animal products with Balassa's
Revealed Comparative Advantages (RCA) approach and to calculate Trade Balance Index (TBI) for
calculating whether Tiirkiye is a net exporter or net importer in animal product. RCA index and TBI
were calculated according to the two-digit international harmonized system classification, and groups
covering animal products (not included seefood), which are HS02, HS04, HS05, HS41, HS42, HS50
and HS51, were included. RCA explains whether there is an apparent difference in advantage without
delving into the reason for the comparative advantage between countries. These indexes were preferred
to provide an overview of Tiirkiye's performance between 2003 and 2022. Although Tiirkiye started to
have a foreign trade surplus in total animal products after 2011, its total animal products had not
comparative advantage in the world market between 2003 and 2022. The reason is that the share of total
animal products in Tiirkiye's exports remains low compared to other countries. Focused animal products
by groups, it was found that HS41 had the comparative advantage for the year of 2022, but this
comparative advantage is weak. Besides, TBI for animal products by groups showed that HS02 and
HS04 had strength in terms of Tiirkiye’s export with an average index value above 0.7, meaning that
these groups were mainstay of exports and plays an important role in Tiirkiye's animal products
economy. TBI of total animal products is 0.346, showing that there was a foreign trade surplus but
limited in 2022. The current study has demonstrated an overview of Tiirkiye's performance in foreign
trade for animal products between 2003 and 2022. Although the TDI value for total animal products
shows that Tiirkiye had a foreign trade surplus, RCA reveals that Tiirkiye had not comparative advantage
in the global market for total animal products in 2022.

Keywords: Animal Products, Revealed Comparative Advantages, Tiirkiye’s Export Performance

INTRODUCTION

In the field of international trade, understanding a country's comparative advantage is crucial for policy
makers, economists and stakeholders. A powerful tool for unravelling the dynamics of trade
specialization is the Balassa Index, which allows for a nuanced examination of comparative advantage
across sectors. The dominance and influence of countries in international markets, both economically
and politically, is closely linked to their foreign trade volumes. In particular, the volume of exports,
which is the most important element of foreign trade, has become one of the most widely used
macroeconomic concepts in recent years in relation to the economic growth and development of
countries. Changes in export volumes over the years and the effects of these changes on both foreign
trade and current account balances have always been at the top of countries' economic agendas as the
most important issues.

The concept of exports, which is a macroeconomic measure, when examined on a micro basis (sectoral
and commodity group basis), reveals the real reasons for the economic effects. Similarly, a more
important indicator of development than the increase in a country's total exports over the years is the
sectors and commodity groups in which its exports have increased. Moreover, increasing exports in a
sector does not mean that the country has a comparative advantage in that sector. What is important in
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terms of comparative advantage is that the country's exports in that sector account for a larger share of
its total exports than the sector's exports account for of the world's total exports. In other words, the need
to identify countries’ comparative advantages in exports on a sectoral or commodity group basis
highlights the importance of revealed comparative advantage (RCA).

This research focuses on the application of the Balassa Index to foreign trade in animal products to
reveal an overview of Tiirkiye's performance between 2003-2022.

METHODOLOGY

International harmonized system classification and 2 Based Code System (HS Code) was used in the
research. Animal products included in the HS classification are HS02 (Meat and edible meat offal),
HS04 (Dairy produce, birds’ eggs, natural honey, edible products of animal origin not elsewhere
specified or included), HS05 (Products of animal origin, not elsewhere specified or included), HS41
(Raw hides and skins and leather), HS42 (Articles of leather; saddlery and harness; travel goods,
handbags and similar containers; articles of animal gut (other than silkworm gut), HS50 (Silk) and HS51
(Wool, fine or coarse animal hair; horsehair yarn and woven fabric). Products of aquatic animal origin
were not included in the study. The data used in the research are secondary data and the data in question
was compiled from the Food and Agriculture Organization (FAO) and International Trade Centre (ITC)
database. The research covers the period 2002-2022.

The Revealed Comparative Advantages index was first proposed by Liesner (1958), and later redefined
and developed by Balassa (1965), and therefore it is also called the Balassa index. The Revealed
Comparative Advantages index is an index used to measure specialization in international trade and is
widely accepted in the literature (Kanaka and Chinadurai, 2012; Pilinkiene, 2014). The RCA index is
used in studies to determine the strong and weak export sectors of a country (Aiginger, 2000; Bojnec
and Ferto, 2007). The value of the Balassa Index is the result of the ratio of the share of national
industry’s exports in total national exports to the share of world industry’s export in total world’s
exports. This index helps the user identify industries where the targeted country has an obvious
advantage in international competition. This is of special importance in order to promote trade of
products that are more likely to be competitive. The ratio of the industry’s share in the country’s exports
relative to its share in world trade goods (ITC, 2023). The RCA index takes a value between 0 and . If
the index value is greater than one, that country has a comparative advantage in the relevant sector. In
other words, that industry's share in the country's total exports is greater than its share in world trade. If
the index value is less than one, the country has a comparative disadvantage in the relevant sector
(Mushanyuri ve Mzumara, 2013; Peker, 2015). The limitation of RCA index is that it is affected by
anything that distorts the trade pattern, e.g., trade barriers (ESCAP, 2009).

Balassa's RCA index is formulated as follows (1.1):

X /X
RCA;; = U/l/

Xy /%o (1.1)

RCAiIj: Country i’s revealed comparative advantages for commodity j
Xij: Country i’s export of commodity j

Xi: Total exports of country i

Xwj: World exports of commodity j

Xw: Total world exports

Another index used to determine Tiirkiye's level of specialization in agricultural and food products is
the Trade Balance index. Trade Balance index (TBI) is used to determine whether a country is a net
exporter or net importer of a particular good and is formulated as follows: TBIij = (Xij — Mij)/ (Xij +
Mij) In this formula; TBIij shows the trade balance index of country i for good j. Xij and Mij show the
exports and imports of good j of country i. This index takes a value between -1 and +1. If TBIij>0, the
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¥ country is a net exporter of the good in question. If TBIij<0, the country is a net importer of the good in

question (Ullah and Kazuo, 2012; Ervani, 2013). The limitation of TBI is that the economic reasons for
a trade surplus/deficit are complex, and the index cannot directly help shed light on them (ESCAP,
2009).

Trade Balance Index is formulated as follows (1.2):

_ Xij — My
TBI;; = Xy + My (1.2)

Xij: Country i’s export of commodity j
Mij: Country i’s import of commodity j
RESULTS AND DISCUSSION

World exports of the HS02 group appear to be in an increasing trend except for the years 2009, 2012
and 2015. In Tiirkiye, it is seen that exports are in an increasing trend except for the years 2006, 2015
and 2016. Tiirkiye has exported $1,41 billion and imported $140,58 million for the HS02 product group
in 2022. In other words, Tiirkiye has a foreign trade surplus in this product group. World exports of
HSO02 group is $164,03 billion (Table 1).

Table 1. Foreign trade values for HS02 (Meat and edible meat offal) (1000%)

Tiirkiye World

Export Import Export

2003 18720 181 47727154
2004 22487 277 55800686
2005 36217 277 63892186
2006 29468 86 67643549
2007 46518 97 78619222
2008 89124 906 98790652
2009 154896 1600 88124288
2010 208012 250174 96905571
2011 390255 513600 117805516
2012 532489 97179 117064485
2013 727255 237750 123736332
2014 830060 207459 131361315
2015 444448 106852 113878594
2016 370877 42001 113230905
2017 542827 87360 123864131
2018 584596 265887 128898356
2019 639752 87677 136159270
2020 569938 74286 135393011
2021 878937 76365 151881202
2022 1149002 140580 164031565

Source: ITC, 2023

World exports of the HS04 group appear to be in an increasing trend except for the years 2009, 2012,
2015, 2016 and 201. In Tirkiye, it is seen that exports are in an increasing trend except for the years
2004, 2015 and 2020. Tirkiye has exported $977,87 million and imported $134,71 million for the HS04
product group in 2022. In other words, Tiirkiye has a foreign trade surplus in this product group. World
exports of HS02 group is $111,36 billion dollars (Table 2).
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¥ Table 2. Foreign trade values for HS04 (Dairy produce, eggs, honey) (1000%)

Tiirkiye World

Export Import Export

2003 78442 52343 35188903
2004 66225 68776 41710497
2005 79885 75787 44694924
2006 101926 77967 47382667
2007 168442 110655 61286042
2008 235932 127031 72364784
2009 249877 117049 59093778
2010 303466 128277 70390740
2011 484057 105212 86320635
2012 545560 116609 82078871
2013 674139 188391 93743684
2014 755972 225055 98139754
2015 532707 147946 75997314
2016 592843 110077 73070199
2017 702199 121209 86332096
2018 747216 128409 90140373
2019 686689 149540 90050606
2020 612868 121895 90590029
2021 858680 109920 102631174
2022 977870 134714 111366729

Source: ITC, 2023

Although there has been volatility over the years for World exports of the HSO5 group, it has shown an
increasing trend. Although there is a similar situation in Tirkiye, it has doubled its exports, especially
in the last 5 years. Tiirkiye has exported $102,99 million and imported $82,42 million for the HS04
product group in 2022. In other words, Tiirkiye has a foreign trade surplus in this product group. World
exports of HS02 group is $11,95 billion (Table 3).

Table 3. Foreign trade values for HS05 (Products of animal origin, not elsewhere specified) (1000$)

Tiirkiye World

Export Import Export
2003 48705 33057 4004073
2004 47546 31920 4720071
2005 40638 31253 5111525
2006 33611 28021 5329666
2007 34629 32650 5957821
2008 40670 28540 7433796
2009 31531 28954 6640169
2010 33747 38273 7096280
2011 45899 56551 9014796
2012 56835 50507 9509503
2013 64096 49578 10481871
2014 74503 61236 10766035
2015 54238 50887 8907551
2016 50643 46812 8555719
2017 54639 58348 10145746
2018 59963 59529 11359570
2019 67631 55628 11101354
2020 79219 52550 10043772
2021 98417 69608 11468051
2022 102998 82427 11954129
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¥ Source: ITC, 2023

World exports for the HS41 product group increased from $2,42 billion to $3,64 billion between 2003
and 2014. Then, it decreased to $18,01 billion in 2022. As paralleled to Word, Tiirkiye’s export grew
immensely from $79,99 million in 2003 to $243,89 million in 2014 and also continued to increase until
2022. Tiirkiye’s export for the HS41 product group was $260,11 million (Table 4).

Table 4. Foreign trade value for HS41 (Raw hides and skins and leather) (1000$)

Tiirkiye World
Export Import Export
2003 79901 615130 24270267
2004 84629 575275 26649775
2005 87461 473372 26661269
2006 102612 566318 29138066
2007 120162 609642 31546468
2008 121071 518293 29311494
2009 93631 296794 20856349
2010 115731 473295 30128250
2011 138608 722179 32728270
2012 161317 684594 31984867
2013 222401 696331 35670055
2014 243893 533277 36432141
2015 181134 286961 30069790
2016 184224 228795 26271132
2017 210014 259512 26042635
2018 210200 265464 24015913
2019 234100 231904 19478698
2020 155984 184608 14400563
2021 253123 210491 18787561
2022 260111 318891 18091636

Source: ITC, 2023

World exports of the HS42 group appear to be in an increasing trend except for the years 2009, 2015,
2016 and 2020. World exports of HS42 group is $103,26 billion in 2022, showing that it has increased
more than 3 times from 2003 to 2022. Although there are fluctuations in Turkish exports, there has been
an increasing trend. However, this increase was not as much as the increase in world exports of this
product group. Tiirkiye exported $513,30 million and imported $465,51 million for the HS42 product
group in 2022. In other words, Tirkiye has a foreign trade surplus in this product group but limited.
(Table 5).

Table 5. Foreign trade values for HS42 (Articles of leather; saddlery and harness; travel goods) (1000$)

Tiirkiye World

Export Import Export

2003 316285 93471 28151986
2004 324186 158602 32048413
2005 330373 276676 35416667
2006 360531 365135 38634036
2007 409486 470842 44413709
2008 451604 537423 49957960
2009 349507 366088 42972123
2010 370852 408836 51815763
2011 419895 479334 65736686
2012 410372 484429 68759153
2013 436777 572561 74336358
2014 445047 598905 76073022
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2015 323480 486425 74460786

2016 294807 348839 72558654
2017 303105 300937 77294118
2018 322938 245762 83060147
2019 351246 343202 87580495
2020 284832 276563 70995168
2021 413356 324925 89054740
2022 513308 465514 103263120

Source: ITC, 2023

World export and Tiirkiye's foreign trade for HS50 group decreased between 2003 and 2022. World
exports of this group shrined from $2,21 billion in 2001 to $1,92 billion in 2022. Tirkiye exported
$25,37 million and imported $25,62 million for the HS50 product group in 2022. Tiirkiye had a foreign
trade deficit in HS50 product group for this period (Tabel 6).

Table 6. Foreign trade values for HS50 (Silk) (1000$)

Tiirkiye World
Export Import Export
2003 3628 11285 2216336
2004 6091 21344 2807807
2005 4557 29207 3217258
2006 3337 30634 3351428
2007 3280 39480 3286343
2008 3395 44539 3522075
2009 4077 32765 2781596
2010 3700 39865 3267049
2011 3538 44647 3362511
2012 3017 35054 3144417
2013 3421 46273 3122663
2014 2755 48449 2876611
2015 2626 38057 2385248
2016 2441 32739 2173251
2017 3376 32896 2088179
2018 2661 32815 2171725
2019 3157 31272 1994947
2020 9094 20916 1236216
2021 5924 19387 1520145
e 2022 1677 25623 1923197
8 Source: ITC, 2023
g World export for HS51 group had volatilities between 2003 and 2022, but and there was not much
S change end of this period. World exports of this group were $11,75 billion in 2001 and $11,98 billion
E in 2022. Tiirkiye’s export of this group shrined from $132,83 million in 2001 to $88,68 million in 2022.
a Tiirkiye had a foreign trade deficit in HS51 product group for this period (Table 7).
8 Table 7. Foreign trade values for HS51 (Wool, fine or coarse animal hair, horsehair yarn, fabric) (10003$)
Q Tiirkiye World
E Export Import Export
2003 132833 341140 11752357
2004 167572 417438 13410940
2005 180202 410379 13204962
2006 185033 420055 13545538
2007 228992 472748 14964127
2008 233043 456322 13949110
2009 152938 308114 10337461
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2010 173219 369955 12844143
2011 204156 458349 16504014
2012 195288 401514 14565141
2013 189398 392506 14482307
2014 187669 400485 14343262
2015 154497 291263 13138666
2016 122161 241472 12627037
2017 149078 272938 13294102
2018 154080 285117 14588688
2019 94048 279641 12661804
2020 68043 204270 8662627
2021 87871 223560 11263074
2022 88680 334548 11984115

Source: ITC, 2023

When the period between 2003 and 2022 is examined, Tiirkiye's foreign trade increased except for the
years 2009, 2016 and 2020. The years in which the decline was experienced were caused by a decline
in global markets, so it was of external origin. Tiirkiye’s foreign trade grew immensely during the period;
from $687,51 million in 2001 to $3,09 billion in 2022 for animal products export, from $1,14 million in
2001 to $1,5 million in 2022 for animal products import, from $47,25 billion in 2001 to $254,17 billion
in 2022 for all products export (Table 8). Tiirkiye’s export for all products increased 5,4 times, but
exports of animal products increased 4,5 times. In other words, the growth in Turkite's animal products
exports has fallen behind total exports. World export grew during the period; from $153,31 billion in
2001 to $422,61 billion in 2022 for animal products export, from $7,49 trillion in 2001 to $24,48 trillion
in 2022 for all products export World exports of all products increased 3.29 times, but exports of animal
products increased 2.75 times. Similar to Tiirkiye, the growth in the world's animal products exports has
fallen behind total exports. Also, it is seen that Tiirkiye's foreign trade has grown at a higher rate than
global trade for both animal products and all products in the period of between 2003 and 2022.

Table 8. Foreign trade values for animal products and all products (1000$)

Tiirkiye World
Export For Import For Export For Export For Export For

Animal Products Animal Products All Products | Animal Products All Products
2003 678514 1146607 47252564 153311076 7497081827
2004 718736 1273632 63167153 177148189 9109950972
2005 759333 1296951 73476408 192198791 10356150264
2006 816518 1488216 85534462 205024950 11978635352
2007 1011509 1736114 107271750 240073732 13811402686
2008 1174839 1713054 132027196 275329871 16007113055
2009 1036457 1151364 102142613 230805764 12392119779
2010 1208727 1708675 113883219 272447796 15098994265
2011 1686408 2379872 134906869 331472428 18141401304
2012 1904878 1869886 152461737 327106437 18399916743
2013 2317487 2183390 161480915 355573270 18858694469
2014 2539899 2074866 166504862 369992140 18862720756
2015 1693130 1408391 143844066 318837949 16416919480
2016 1617996 1050735 142606247 308486897 15923091279
2017 1965238 1133200 156992940 339061007 17562644182
2018 2081654 1282983 167923862 354234772 19327913341
2019 2076623 1178864 180870841 359027174 18748620037
2020 1779978 935088 169657940 331321386 17499876321
2021 2596308 1034256 225264314 386605947 22138761100
2022 3093646 1502297 254171899 422614491 24487201641

Source: ITC, 2023

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan

74



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

Although Tiirkiye holds a comparative advantage for HS41, the RCA index of which is 1.385, the other
groups in animal products have not comparative advantage in the world market in 2022. HS05 lost its
weak comparative advantage after 2005, HS42 after 2008 and HS51 after 2018. As a result of the
analysis, it was determined that total agricultural products had not comparative advantage in the world
market between 2003 and 2022 (Table 9). The reason why Tiirkiye is not competitive in total animal
products even in the years when it has a foreign trade surplus in total animal products is that the share
of selected products in its exports remains low compared to rest of world. In other words, Tiirkiye has
not specialized in the selected product groups.

Table 9. Competitiveness of Tiirkiye’s animal products by RCA Index

Total
HS02 HS04 HSO05 HS41 HS42 HS50 HS51 Animal
Products

2003 0.062 0.354 1.930 0.522 1.783 0.260 1.793 0.702
2004 0.058 0.229 1.453 0.458 1.459 0.313 1.802 0.585
2005 0.080 0.252 1.121 0.462 1.315 0.200 1.923 0.557
2006 0.061 0.301 0.883 0.493 1.307 0.139 1.913 0.558
2007 0.076 0.354 0.748 0.490 1.187 0.129 1.970 0.542
2008 0.109 0.395 0.663 0.501 1.096 0.117 2.026 0.517
2009 0.213 0.513 0.576 0.545 0.987 0.178 1.795 0.545
2010 0.285 0.572 0.631 0.509 0.949 0.150 1.788 0.588
2011 0.445 0.754 0.685 0.570 0.859 0.141 1.663 0.684
2012 0.549 0.802 0.721 0.609 0.720 0.116 1.618 0.703
2013 0.686 0.840 0.714 0.728 0.686 0.128 1.527 0.761
2014 0.716 0.873 0.784 0.758 0.663 0.108 1.482 0.778
2015 0.445 0.800 0.695 0.687 0.496 0.126 1.342 0.606
2016 0.366 0.906 0.661 0.783 0.454 0.125 1.080 0.586
2017 0.490 0.910 0.602 0.902 0.439 0.181 1.254 0.648
2018 0.522 0.954 0.608 1.007 0.448 0.141 1.216 0.676
2019 0.487 0.790 0.631 1.246 0.416 0.164 0.770 0.600
2020 0.434 0.698 0.814 1.117 0.414 0.759 0.810 0.554
2021 0.569 0.822 0.843 1.324 0.456 0.383 0.767 0.660
2022 0.675 0.846 0.830 1.385 0.479 0.084 0.713 0.705

Table 9 description: RCA values greater than 1 are written in bold. 0 < RCA < 1: No comparative
advantage; 1 < RCA < 2: There is a weak comparative advantage; 2 < RCA < 4: There is a moderate
comparative advantage; 4 < RCA: There is a strong comparative advantage.

The trade balance is an alternative to export/import coverage. The trade balance is a record of a country's
trade transactions with the rest of the world, encompassing its total trade. While economists generally
expect the trade balance to be zero in the long run, meaning that imports are financed by exports, it may
vary considerably over shorter periods. The TBI analysis in Table 10 shows that not all animal product
groups in Tirkiye are positive or have a surplus in the trade balance. As seen in the TBI of total animal
products, the value is minus between 2003-2011, due to the import value that is greater than the export
value. Although there has been some volatility, the index has been positive after 2012. That is, exports
are more than imports. Based on the results of TBI calculations, it can be seen that the HS02 (0.782)
and HS04 (0.758) were strong groups of animal products in terms of export value and in terms of TBI,
followed by HSO5 (0.111) and HS42 (0.049) commaodities in 2022. HS41, HS50 and HS51 had minus
TBI, which is resulted from foreign trade deficit. TBI of total animal products was 0.346, showing that
there was a foreign trade surplus in 2022.
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Table 10. Trade Balance Index of Tiirkiye’s animal products

Total
HS02 HS04 HS05 HS41 HS42 HS50 HS51 Animal
Products

2003 0.981 0.200 0.191 -0.770 0.544 -0.513 -0.439 -0.256
2004 0.976 -0.019 0.197 -0.744 0.343 -0.556 -0.427 -0.279
2005 0.985 0.026 0.131 -0.688 0.088 -0.730 -0.390 -0.261
2006 0.994 0.133 0.091 -0.693 -0.006 -0.804 -0.388 -0.291
2007 0.996 0.207 0.029 -0.671 -0.070 -0.847 -0.347 -0.264
2008 0.980 0.300 0.175 -0.621 -0.087 -0.858 -0.324 -0.186
2009 0.980 0.362 0.043 -0.520 -0.023 -0.779 -0.337 -0.053
2010 -0.092 0.406 -0.063 -0.607 -0.049 -0.830 -0.362 -0.171
2011 -0.136 0.643 -0.104 -0.678 -0.066 -0.853 -0.384 -0.171
2012 0.691 0.648 0.059 -0.619 -0.083 -0.842 -0.346 0.009
2013 0.507 0.563 0.128 -0.516 -0.135 -0.862 -0.349 0.030
2014 0.600 0.541 0.098 -0.372 -0.147 -0.892 -0.362 0.101
2015 0.612 0.565 0.032 -0.226 -0.201 -0.871 -0.307 0.092
2016 0.797 0.687 0.039 -0.108 -0.084 -0.861 -0.328 0.213
2017 0.723 0.706 -0.033 -0.105 0.004 -0.814 -0.293 0.269
2018 0.375 0.707 0.004 -0.116 0.136 -0.850 -0.298 0.237
2019 0.759 0.642 0.097 0.005 0.012 -0.817 -0.497 0.276
2020 0.769 0.668 0.202 -0.084 0.015 -0.394 -0.500 0.311
2021 0.840 0.773 0.171 0.092 0.120 -0.532 -0.436 0.430
2022 0.782 0.758 0.111 -0.102 0.049 -0.877 -0.581 0.346

Table 10 description: TBI values greater than 0 are written in bold. +1 > 7BI > 0: The country is a net
exporter of the selected commodity; 0 > TBI > -1: The country is a net importer of the selected
commodity.

CONCLUSION

Economists often use the concept of comparative advantage to explain the patterns of inter-industry
trade. RCA index can be used to identify the sectors in which an economy has a comparative advantage
by comparing the country's trade profile with the world average. Tirkiye’s total agricultural products
had not comparative advantage in the world market between 2003 and 2022. When animal products are
examined by groups, it is seen that only HS41 had the comparative advantage for the year of 2022, but
this comparative advantage is weak.

TBI in animal products show that HS02 and HS04 has strength in terms of Tiirkiye’s export with an
average index value above 0.7. This means that these groups are mainstay of exports and plays an
important role in Tiirkiye's animal products economy. TBI of total animal products is 0.346, showing
that there is a foreign trade surplus but limited in 2022. It has been demonstrated an overview of
Tiirkiye's performance in foreign trade for animal products between 2003 and 2022. Although the TDI
value for total animal products shows that Tiirkiye had a foreign trade surplus, RCA reveals that Tiirkiye
had not comparative advantage in the global market for total animal products in 2022.
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BOYUK QAFQAZIN CONUB YAMACININ LANDSAFT KOMPLEKSLORINDO MESO
BIOGEOSENOZLARININDA DOYISIKLIKLOR

CHANGES IN FOREST BIOGEOSENOSES IN LANDSCAPE COMPLEXES OF
THE SOUTHERN SLOPE OF THE GREAT CAUCASUS

N3MEHEHUS JJECHBIX BUOT'EOCEHO30B B IAHAINA®THBIX
KOMIIVIEKCAX IO7KHOI'O CKJIOHA BEJIMKOI'O KABKA3A

Hiiseynova Giil¢ohra Agahiiseyn b.ii.f.e.d. dosent
Az ETN -nin Torpagsiinaslq va aqrokimya institutu, Baku s.
Karimova Leyli Rasid quz: b.ii.f.e.d. dosent.
BDU. Baki s.

XULASO

Mesonin yuxari vo asagi sorhadinin hansi doyisikliklors ugramasini miisahido etmisik. Miioyyan
olmusdur ki, meso sorhodinin artmasi vo yaxud azalmasina antropogen vo tobii proseslorin tasiri
olmusdur.

Acar sozlor: meso, antropogen, torpaq, palid, vales, humus.

PE3IOME

Mpb1 HaOII01aTM U3MEHEHUS BEpXHEH M HUXKHEW TpaHuIlsl geca. OnpeneseHo, YTo Ha YBEIUYEHUE
WJIA YMEHbLICHUE I'PAHULIBI JIECA MMOBJIMSIN aHTPOIIOT€HHBIE U IPUPOJHBIE TPOLIECCHI.

ABSTRACT

We observed changes in the upper and lower boundaries of the forest. It was determined that the
increase or decrease in the forest boundary was influenced by anthropogenic and natural processes.

Miiasir dovriimiizds global iqlim doyismalari, atmosfer va su hévzalorinin ¢irklonmasi, sohralasma
va aridlogmo, biomiixtalifliyin tilkenmasi va digar ekoloji problemlor narahat¢iliq dogurmaqdadir
vo aktualliq toskil edir. Respublikamizin otraf miihitin miihafizosi ilo bagli bir sira beynoalxalq
konvensiyalara qosulmasi, 6lko daxilinds qanunlarin, normativ aktlarin vo digar hiiquqi sonadlorin
gobul olunmast vo nohayat otraf miihitin miihafizosi sahosindo konkret todbirlorin hoyata
kegirilmasi bu problemin hallinds samarsli naticalor vermoays baslamisdir. Todgigat obyekti olan
Boyiik Qafqazin Conub yamact meso Vo mesoaltt torpaqlarina antropogen amillorin tasiri digor
zonalara nisboatds giicli manfi tasirlors moruz qalmisdir ¢61 todqiqat islori zamani misahidalarin
aparilmasi naticasinds y1gilmis malumatlar miiqayisali sokilds tohlil edilmisdir. Boyiik Qafgazin
Conub yamaci bazi yerlorinds mess 6rtiiyli tamamilo mohv edilmis vo kecmis sorq palidindan ibarat
mesolorin bazi yerlori qayaliq vo dasliqlara cevrilmisdir [1].

Mesolorin intensiv qirilmasi sayasindo bosalmis saholorin kond tosorriifati bitkilori {igiin istifado
edilmasi oranin asagi sorhoddini daim bozqirlasdirir ki, bu da torpaq goruyucu va su tonzimedici
mesolorin sahosini xeyli azaldir. Ona goro agaclarin inkisafini, nov arasindaki miinasibati vo
cinslarin bir-birini ovaz etmasini xarici miihitls birgs nazardon kegirtmok lazimdir. Boyiik Qafgazin
Conub yamaci mesoalorinds palid valasla, fistiq valaslo vo bagqa agac cinslari bir -biri ilo avoz
olunur. Bu avazetms agacin bioloji xilisusiyyatindon, antropogen amillarin toasirindon vo Xarici
miihitde bas veran doyisikliklarin tasirindon do bas verir. Palid mesado goyriis, valas, domirgara,
agcaqayn vo s agac cinslari ils qarisiq bitir.
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Belo olan megodoa antropogen amillarin tasiri giiclii oldugda, toxumdan amala golmis palid
clicartilori valasin va basqa cinsdon olan agaclarin golgasinds galaraq inkisaf edoa bilmir. Belaliklo
ovvalor mesads asas yeri tutan palid valaslo va ya domirqara ils avoz olunur. Palidin tamamils basqa
cinslo avoz olunmasi tez bir vaxtda olmur. Qirint1 aparilmig sahado qirintidan

sonra amalo golmis cavan agaclikda vo yeniyetmslikds vaxtli-vaxtinda vo diizgiin xidmati qirinti
apararag, palidin inkisafi tigiin sorait yaratmagla, bels sahalards palidi asas cins kimi saxlamaq olar
vo bu giymatli cins basqa cinslo avoz olunmaz fistigin voaloslo avoz olunmasi cinsin bioloji
xiisusiyyatindan va soraitin doyismosindon asilidir. Valoas palida nisbaton daha tez-tez va ¢ox toxum
verir. Valoas clicartisi fistiga nisboton 1s18a daha davamlidir. Mesada seyroklogsmo getdikds fistiq
clicartisi ¢ox vaxt mohv olur, valas isa belos soraitds yaxsi bitir vo

bu soraits ¢ox yaxsi doziir. Bundan basqa fistiq 50 yasindan yuxari 6z pdhro vermak gabilliyatini,
demok olar ki, itirir [1.2.3].

Volas iso 100 yasina qodor pohro vermok gabiliyyastini saxlayir. Belaliklos, valas qirinti aparilmis
mesado pohra vasitasilo goxalir. Bunun naticasinds do mesado fistiq valaslo avoz olunur. Sonralar
mesodo agaclar 6z ¢atirlori il birlosdikds, burada fistigin valaslo oavaz olunur. Sonralar mesodo
agaclar 6z ¢atirlori ilo birlosdikde, burada fistigin boyiimasi Vo tobii barpa olunmasi naticasinds
yenidan fistiq mesoda asas yer tutur.

Soki rayonunda Kis kondins yaxin yerloson mess palid, valss, gdyriis, agcaqayin vo saira cinslardan
ibarat torkibo malikdir. Bura yaxin arazilords palid mesalarini kolluglar avoz etmisdir. Ona goérs do
giicli yagislar zamani burada siddotli eroziya prosesi miisahids olunur, torpaq qati yuyulub aparlir,
yarganlar omala galir. Malumdur ki, Boyiik Qafqazin Conub yamacinda yayilmis qonur dag-mesa
torpaglari1 daniz saviyyasindan 1500-2000 m hiindirlikdadir.

Miisahids materiallarindan goriindiiyti kimi son illar arzinds qonur dag-meso torpaglarda potensial
miinbitliyin oksar gostaricilari dayisikliys moruz qalmisdir. Conub yamacinin asagi vo orta dagliq
arazilordo tobii antropogen amillarin sobobindon mesoalorin seyroklosmasi, torkibinin doyismasi
naticasinds torpaga meso dosonoyi sokildo daxil olan iizvi qaliglarin azalmasi bas vermis, naticods
humusun miqdari vo ehtiyat formasi azalmigdir [3.4].

Boyiik Qafqazin Conub yamacinin mesaalti torpaqlarimin illar iizra miinbitlik gostaricilari

Qonur dag-mesa torpaglari Qahvayi dag-mesa torpaglari
Miinbitlik gostaricilori miqdari 1985- | 2020- Forg 1985- 2023- Forg
1988 2023 1988 2024
humus,%, 0-20 cm 4,25 3,76 -0,49 4,04 3,97 -0,07
0-50 sm 3,23 3,14 -0,09 3,41 3,33 -0,08
0-100 sm 2,27 2,13 -0-14 2,31 2,28 -0,03
Umumi azot ,% 0,29 0,25 -0,04 0,20 0,20 -
Umumi fosfor,% 0,18 0,18 - 0,15 0,15 -
Udulmus osaslarin comi ,
meky/100r.torpaqda.0-20 sm 27,33 | 26,48 -0.85 27,7 27,7 i
0-50 sm 25,59 | 24,19 -1,40 27,4 26,43 -0,97
pH(su) 7,1 7,1 - 7,8 7,7 -0,1

Boyiik Qafgazin Conub yamacinin mesgoaltt qonur dag-meso Vo gohvayi dag-mesos torpaqlarinda
miinbitlik gostaricilorinda illor arzindo bas vermis doyisikliklor bu cadvolds 6z oksini tapmisdir.
Belo ki, torpagin sabit diagnostik olamotlori hesab olunan humus, azot, fosfor, U9C va s. bu
miiddatds nazara carpacaq dorocads doyisikliys ugramigdir:

Qonur dag-meso torpaglarda ise bu azalma 0,07% (3,97%) qonur dag-meso torpaqglarinda profilin
ist gatinda humus 0,49% (4,25%) azalaraq 3,76%-2 godor asag1 diismiisdiir. Qahvayi dag-meso
torpaglarda iss bu azalma 0,07% (3,97%) godarindadir. Azalma humusa uygun olaraq imumi
fosforda sabit galmigdir, imumi azotda isa 0,04% toskil etmisdir. USC -da azalma 6ziimi biruzo
verarak 0,85 mg/ekv toskil etmisdir. pH-in migdar1 doyisilmoyarok sabit qalmigdir. Hor iki torpagda
torpaq reaksiyasinin qalovilogmosi miisahidoe olunmusdur. Boyiikk Qafqazin Coanub yamacinin
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mezofilli vo kserofil mess biogeosenozlari altt qonur dag-meso Vo gohvoyi dag-meso torpaqglarinin
ekoloji monitoringi onlarin potensial miinbitlik gostaricilorinda son illordo miiayyan doyisikliklarin
oldugunu gostardi.
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FARKLI ANACLAR UZERINE ASILI BAZI ELMA (MALUS DOMESTICA L)
CESITLERININ MORFOLOJIK FENOLOJIK VE POMOLOJIK OZELLIKLERININ
BELIRLENMESI

DETERMINATION OF MORPHOLOGICAL PHENOLOGICAL AND POMOLOGICAL
CHARACTERISTICS OF SOME APPLE (MALUS DOMESTICA L.) CULTIVARS GRAFTED
ON DIFFERENT ROOTSTOCKS

Melek ERDOGAN
Kirsehir Ahi Evran Universitesi, Ziraat Fakiiltesi, Bahge Bitkileri Béliimii, Kirsehir, Tiirkiye
Dr.Ogr.Uyesi Selma BOYACI
Kirsehir Ahi Evran Universitesi, Ziraat Fakiiltesi, Bahce Bitkileri Boliimii, Kirsehir, Tt tirkiye

OZET

Bu ¢alisma, M.9 anaci lizerine asili Galaval, Rose Glow ve MM.111 anaci iizerine asili Golden Reinders,
Scarlet Spur ¢esitlerinin 2023-2024 yillar1 arasinda morfolojik, fenolojik ve pomolojik 6zellikler dikkate
alinarak, elma liretimi yoniinden {ilkemizde 6nemli bir yere sahip olan Isparta/Egirdir ilgesinde yer alan
Serpil kdyii ekolojisinde performanslarint belirlemek amaci ile yiiriitilmiistiir. Calismada morfolojik
olarak; vegetaston donemi basinda ve sonunda anag capi, cesit gdvde ¢ap1 ve bitki boyu, fenolojik
ozellikler olarak; tomurcuk kabarmasi, ilk ¢igeklenme, tam cigeklenme, ¢iceklenme sonu, kiiciik meyve
olusumu zamani ve hasat zaman gibi fenolojik gozlemler yapilmistir. Pomolojik 6zellikler olarak; agac
basina verim (kg), meyve agirlig1 (g), meyve eni ve boyu (mm), suda ¢oziinebilir kuru madde miktari
(SCKM) (%), meyve eti sertligi (kg/cm?), titre edilebilir asit miktar1 (TA), pH degeri, ¢ekirdek sayist
(adet), cekirdek agirlig1 (g), meyvenin sap uzunlugu ve kalinlig1 (mm), meyve kabuk rengi (L, a ve b)
degerlendirilmistir. Fenolojik gozlemlerde; 2023 yilinda tomurcuk kabarma tarihi 18-26 Mart tarihleri
arasinda gerceklesirken, ilk tomurcuk kabarma zamani Rose Glow cesidinde gozlemlenmistir. Uzerinde
caligilan gesitlerde; meyve agirhigi 139.5-159.2 g, meyve eni 66.8-73.1 mm, meyve boyu 58.9-66.5 mm,
SCKM %14.0-16.1, meyve eti sertligi 7.0-19.5 kg/cm?, titre edilebilir asit miktar1 0.2-0.7, pH 3.6-4.1,
cekirdek sayis1 4.9-10.0 adet, ¢ekirdek agirligi 0.3-0.6 g, meyve sap uzunlugu 24.1-30.9 mm, meyve sap
kalinligi 1.9-2.1 mm, meyve list zemin rengi L degeri 30.8-66.8, a degeri (-15.3)-30.6, b degeri 6.9- 30.7
arasinda bulunmustur. Calisma sonunda; iizerinde ¢aligilan ¢esitlerin Egirdir ilgesi Serpil Kdyii ekolojik
kosullarina uygun oldugu kanaatine varilmstir.

Anahtar Kelimeler: Elma, meyve yetistiriciligi, anag ve gesit

ABSTRACT

This study was carried out to determine the performance of the cultivars Galaval, Rose Glow grafted on
M.9 rootstock and Golden Reinders, Scarlet Spur grafted on MM.111 rootstock by considering
morphological, phenological and pomological characteristics between 2023-2024 in the ecology of
Serpil village located in Isparta/Egirdir district, which has an important place in our country in terms of
apple production. In the study, morphological observations such as rootstock diameter, cultivar stem
diameter and plant height at the beginning and end of the vegetation period, phenological observations
such as bud swell, first flowering, full flowering, end of flowering, small fruit formation time and harvest
time were made. As pomological traits; yield per tree (kg), fruit weight (g), fruit width and length (mm),
water soluble solids content (SSC) (%), fruit flesh firmness (kg/cm?), titratable acid content (TA), pH
value, number of seeds (pcs), seed weight (g), stem length and thickness (mm), fruit skin color (L, a and
b) were evaluated. Phenological observations revealed that the bud swelling date in 2023 was between
March 18-26, while the first bud swelling time was observed in Rose Glow cultivar. In the cultivars
studied; fruit weight 139.5-159.2 g, fruit width 66.8-73.1 mm, fruit length 58.9-66.5 mm, SSC 14.0-
16.1%, fruit flesh firmness 7.0-19.5 kg/cmz, titratable acid content 0.2-0.7, pH 3.6-4.1, number of seeds
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¥ 4.9-10.0, seed weight 0.3-0.6 g, fruit stalk length 24.1-30.9 mm, fruit stalk thickness 1.9-2.1 mm, fruit

ground color L value 30.8-66.8, a value (-15.3)-30.6, b value 6.9-30.7. At the end of the study; it was
concluded that the cultivars studied were suitable for the ecological conditions of Serpil Village of
Egirdir district.

Keywords: Apple, fruit growing, rootstock and cultivar

GIRIS

Elma, uzun zamandr yetistiriciligi yapilan, diinyanin hemen hemen her bolgesinde yetisen ayrica M.O.
de yetistiriciligi yapildig1 bilinen bir meyve tiiriidiir. Iginde Anadolu’nun da yer aldig1 Giiney Kafkaslar
elmanin anavatanidir (Giirel, 2010). Botanik olarak Dicotiledoneae sinifi, Rosaceae familyasi ve Malus

cinsinde yer alan elmanin diinyada Asya, Avrupa ve Kuzey Amerika’da kendiliginden yetisen 30’a
yakin tiirii bulunmaktadir (Boyaci, 2019).

Rus Botanik bilim insan1 Vavilova gore Diinyada sekiz gen merkezi bilinmektedir. Bu bilinen gen
merkezlerinden Orta Asya, Cin ve Yakin Dogu elmanin gen merkezi olarak gosterilmesinin yaninda
farkli tiir ve gesitlerin yayilma alanini teskil eden Kuzey Amerika’nin da katilmasi ile elmanin diinya
tizerinde dort farkli gen merkezinin bilindigi kabul edilmektedir (Kaya, 2019).

Tiirkiye’de tiretim miktar1 yoniinden 2019 yilinda iiziimden sonra en ¢ok iiretilen meyve olarak 2. Sirada
yer alan elma (Boyaci, 2019), TUIK 2023 verilerine Tiirkiye’de iiretim miktar1 yoniinden ilk sirada yer
almaya baglamustir gére bu siralamada yer degistirmistir, 2019 yilindan sonra elma. EIma iiretim miktari
ve siras1 yoniinden TUIK verilerine gore 2015°den 2022 yilina kadar olan veriler Tablo 1°de verilmistir
(TUIK, 2023).

Tablo 1. Tiirkiye’de elma iiretim siras1 ve son 8 yilda iiretilen meyve miktar1 (Ton) (TUIK, 2023)

Yil Uziim Elma Zeytin Portakal Findik
2015 3 650 000 2569 759 1700 000 1816 798 646 000
2016 4000 000 2 925 828 1730000 1850 000 420 000
2017 4200 000 3032 164 2100 000 1950 000 675 000
2018 3933 000 3 625 960 1500 467 1 900 000 515 000
2019 4 100 000 3618 752 1525000 1700 000 776 046
2020 4 208 908 4 300 486 1316 626 1333975 665 000
2021 3670 000 4 493 264 1738680 1742 000 684 000
2022 4 165 000 4817 500 2976 000 1322 000 765 000

Kaynak: TUIK

Tiirkiye’de en fazla yetistiriciligi yapilan elma gesitleri sirasi ile Starking Delicious, Golden Delicious,
Amasya, Granny Smith ve diger elma cesitleri olarak bilinmektedir. Starking Delicious elma ¢esidi
toplam elma tiretim paymda %40 oranini bulmaktadir (Anonim, 2023a).

Diinyada 2021 yilinda 4 822 226 hektar alanda 93 144 358 ton elma iiretimi yapilmistir Tiirkiye elma
{iretimi ise 1 709 408 dekar alanda 4 817 500 ton olarak gerceklesmistir (FAO, 2023). Ulkemizdeki
iiretime ¢esitler bazinda bakildiginda, Starking Delicious ¢esidi 604 282 dekar alanda 1 858 896 ton
retilerek ilk sirada yer almigtir. Golden Delicious ¢esidi 384 370 dekar alanda 1 164 501 ton iiretilerek
ikinci sirada yer almistir. Ulkemizde iiretilen diger 6nemli elma cesitleri ise sirasiyla Amasya (227 829
ton) ve Granny Smith’tir (216 892 ton) (TUIK, 2023)

Tiirkiye 2020 y1ili yetistiricilik alanlarina bakildiginda 171 bin dekar alan olup, en fazla yetistiricilik
yapilan 235 bin 150 dekar ile Nigde’dir. Ulkemizde Nigde, Isparta, Karaman, Antalya ve Konya illeri
912 bin dekar alan ile Tiirkiye’nin toplamda elma iiretim alaninin %53,4’linii olusturmaktadirlar (Yegiil,
2021). Nigde elma iiretim alan1 olarak %13,8 pay ile Tiirkiye’de iiretim alan1 bakimindan birinci sirada
yer alirken Isparta %13,5 Karaman ise %12,1°lik paya sahiptir. Tiirkiye elma tiretimi 2022 yilinda 4,8
milyar tondur. Elma iiretim alan1 2022 yilinda ilk sirada Karaman yer alirken tiretim miktarinda yine
Isparta ilk sirada yer almaktadir (Erkal, 2023). Ulkemizde elma iiretimi 2020 yilinda Isparta %21,7 pay
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ile ilk sirada Antalya %14,2 ile ikinci sirada Nigde %11,7 ile iiclincii sirada ve Karaman %11,4 ile
dordiincii sirada yer almaktadir. Bu degerler 2022 yilinda ise %25,5 ile Isparta ilk sirada, %15,6 ile
Karaman ikinci sirada, %11,3 ile Nigde iiciincii sirada ve %10,0 ile Antalya dordiincii sirada oldugu
incelenmistir.

Islah ¢aligmalarinda kullanilan ana¢ ve elma gesitleri gerek agac morfoloji ve fizyolojisi olsun gerekse
de meyve pomolojisi olsun elde edilen degerler bulundugu ekoloji ve iklime gore degisiklik
gostermektedir. Elde edilen degerlerin kaydedilmesi bir sonraki ¢aligmalar i¢in kolaylik saglamakta ve
olusacak sorunlara karsi ¢oziim bulma odakl1 olacaktir.

Bu ¢alisma elma iiretim alani ve miktari bakimindan 6nemli iller arasinda yer alan Isparta’nin Egirdir
ilgesinde iki farkli anag tizerine asili 4 farkli elma ¢esidi {izerinde yiiriitiilmiistiir. Caligmada M9 anact
tizerine asili Galaval, Rose Glow ve MM111 iizerine asili Scarlet Spur, Golden Reinders gibi asili
cesitlerde morfoloji, fenoloji ve pomolojik 6zelliklerinin belirlenmesi amaglanmustir.

MATERYAL VE YONTEM

Bu aragtirma 2023-2024 yillar1 arasinda Isparta’nin Egirdir ilgesinde yer alan Serpil kdyiinde elma
yetistiriciligi yapilan 6zel bir iiretici bahgesinde yiiriitiilmiistiir. Aragtirmada yer alan elma bahcesinde
2 yasinda M9 lizerine asili Galavall, 3 yasinda M9 lizerine asili Rose Glow, 8 yasinda MM11 iizerine
Golden Reinders ve Scarlet Spur ¢esitleri agilanmis, her ¢esitten 3 agag¢ olacak sekilde toplam 12 agag
tizerinde arastirma yapilmistir. Pomolojik ozelliklere iliskin oOlgiimler ise Kirsehir Ahi Evran
Universitesi Ziraat Fakiiltesi Bahce Bitkileri Boliimii Pomoloji Labaratuarinda gergeklestirilmistir.

Materyal
Aragtirmanin Yapildig1 Ilgenin Cografi Konumu

Isparta 1li’nin dogusunda Konya, batisinda Burdur, giineyinde Antalya ve kuzeyinde Afyon illeri
bulunmaktadir. Egirdir il¢esi Isparta’ya 34 km uzaklikta ve ylizol¢iimii 1414 km?, denizden yiiksekligi
918 metredir. Arastirmanin yapildig: Serpil koyii 37.874065 enlem ve 30.850889 boylam konumunda
yer almaktadir (Anonim, 2024b).

Yilgincak
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Sekil 1. Serpil Koyli ve arastirma yapilan arazinin konumu
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¥ Arastirma Alaninm Iklim Ozellikleri

Egirdir iklim agisindan Akdeniz iklimi ve I¢ Anadolu iklimleri arasinda yer alan bir gegis iklimine sahip
konumdadir. Bu iklim tipine bagli olarak, ilcede ne ¢ok yagis, ne de ¢ok kurak iklim tipi s6z konusudur. Yillik
sicaklik ortalamasi 11.9° C iken yagis ortalamasi ise 705 milimetre civarlarindadir

Egirdir bolgesinde yazlar 1lik, kurak ve acgik gecerken kislar ¢ok soguk ve pargali bulutlu olmaktadir.
Y1l igerisinde sicaklik normalde-2°C ila 31°C arasinda degisiklik arz eder ve nadiren -9°C altinda ve
34°C iizerinde degerler goriliir (Anonim, 2024b).

YONTEM

Arastirmada yer alan dort elma ¢esidi M9 anaci tizerine asili Rose Glow sira tizeri 1 m sira arasi 4 m,
Galaval sira tizeri 1 m sira aras1 3,5 m araliklarla; MM111 anaci lizerine asili Golden Reinders ve Scarlet
Spur ¢esitleri ise sira lizeri 2,5 m sira aras1 3,90 m araliklarla dikilmistir. Agaclar arastirmanin yapildigi
2023 yilinda Galaval 1 yasinda (2022 giiz dikim), Rose Glow 2 yasinda (2021 giiz dikim), Golden
Reinders ve Scarlet Spur 8 yasinda (2015 giiz dikim) olup ekonomik verim yillarindadirlar. Denemede,
morfolojik, fenolojik ve pomolojik dl¢timler 3 agac lizerinde; pomolojik 6zelliklerin saptanmasi i¢in her
agactan 10 adet meyve Ornegi alinarak, her gesitten toplamda 30 adet meyve, tiim arastirmada ise 120
adet meyve olacak sekilde degerler incelenmistir.

Fenolojik Gozlemler

Arastirma yapilacak olan belirledigimiz meyve agaclarinda fenolojik ozellikler olarak; tomurcuk
kabarmasi, tomurcuk patlamasi, ilk ¢iceklenme, tam ¢iceklenme, ¢iceklenme sonu, hasat tarihi, yaprak
dokiimii ve tam cigek ile hasat arasinda gegen giin sayisi gdzlemlenmis ve kaydedilmistir.

Verim (kg/agac)
Aragtirmada yer alan her bir gesit icin meyveler toplanarak terazi yardimi ile dl¢tilmistiir.
Pomolojik Ozellikler

Pomolojik 6zellikler 3 tekerriir ve her tekerriirde 10 adet meyve olacak sekilde toplamda 30 adet meyve
iizerinde o6l¢iimler yapilmstir.

Meyve Agirligi (0.01 grama duyarli hassas terazi), Meyve eni ve boyu (mm) (0,01 mm’ye duyarl
kumpas yardimi), Suda Coziinebilir Kuru Madde Miktar1 (SCKM) (Hanna HI 96801) meyve eti sertligi
(Force Gauge brand, model PCE-PTR 200), pH (Hanna, model HI9321), Titre Edilebilir Asit Miktar1 (g
Malic acid/100 g), Cekirdek Sayisi (adet), Cekirdek Agirligi (g) Meyvenin Sap Uzunlugu ve kalinligi
(mm), Meyve Kabuk Rengi (Konica-Minolta CR-410) dl¢iimleri yapilmustir.

Morfolojik Ozellikler

Calismada kullanilan ¢esitlerde her bir bitkinin; anag¢ ¢ap1 (mm) (as1 yerinin 10 cm asagidan kumpas
yardimu ile), ¢esit ¢cap1 (mm) (as1 yerinin 10 cm yukaridan kumpas yardimi ile), agacin tag yiiksekligi
(m) (gesitlerin her birinin lider dalin en u¢ kismindan toprak kismina kadar olan uzunluk serit metre
yardimi ile) morfolojik 6zellikler belirlenmistir.

BULGULAR VE TARTISMA
Fenolojik Gozlemler

Calismada yer alan M9 anaci lizerine asili Rose Glow ve Galaval; MM111 anaci iizerine asili Scarlet
Spur ve Golden Reinders elma gesitlerinde 2023 yillarina ait fenolojik gézlem sonuglar1 Tablo 2’de
verilmigtir.
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¥ Tablo 2. Elma ¢esitlerinde fenolojik gdzlem tarihleri

Tomurcuk Kabarma Ilk Cigeklenme Tam Cigeklenme
Anag Cesit Tarihi Cigeklenme Sonu
2023 2023 2023 2023
Galaval 23.03 28.04 03.05 12.05
M9 Rose Glow  18.03 17.04 23.04 02.05
Scarlet Spur 26.03 28.04 03.05 12.05
MM111
Golden 26.03 28.04 03.05 12.05

Reinders

2023 yilinda elde edilen fenolojik gozlem sonuglarina gore agaclarin %10 ¢igeklendigi ilk ¢igeklenme
en erken 17 Nisan da M9 anaci iizerine asili Rose Glow ¢esidi oldugu diger ii¢ ¢esitte de (Galaval,
Scarlet Spur, Golden Reinders) 28 Nisan oldugu gozlemlenmistir (Tablo 2). Benzer bir ¢alismay1
Yarilgag (2023) Ordu ekolojisinde farkli klonal anaglar iizerinde yapmis oldugu bir ¢calismada; Mondial
Gala/M9, Jeromine/M9, Granny Smith/M9, Granny Smith/MM106, Fuji/MM106, Galaxy
Gala/MM 106, Kizil Sef/MM106 ve Scarlet Spur/MM106 ¢esit ve anaglarinda 2018 yilinda en erken ilk
ciceklenme 11 Nisan tarihinde Granny Smith/M9 ve Scarlet Spur/MM106 c¢esitlerinde oldugu
bildirilmistir. Goksun (Kahramanmarag) ekolojisinde Kaya (2019) tarafindan arastirilan calismada,
MMI111 anaci iizerine asili Scarlet Spur, Golden Delicious, Granny Smith ve Fuji ¢esitlerinde 2017-
2018 yillar arasinda ilk ¢igeklenme Scarlet Spur 2017 yilinda 16 Nisan; 2018 yilinda 29 Nisan, Golden
Delicious ¢esidinde 2017 yilinda 16 Nisan; 2018 yilinda 27 Nisan tarihlerinde oldugu; Ozongiin ve ark.
(2014) Egirdir (Isparta) sartlarinda bazi elma cesitleri performanslari incelemis ilk ¢iceklenme tarihleri
Scarlet Spur 21 Nisan, Cripps Pink (Pink Lady) 25 Nisan oldugunu bildirmislerdir.

Calismada kiigiik meyve olusumu zamani, hasat tarihi, Yaprak dokiim zamani ve tam ¢igek ile hasat
arasinda gecen giin sayis1 Tablo 3’te verilmistir.

Tablo 3. Elma ¢esitlerinde fenolojik gozlem tarihleri

Kigiik Hasat Yaprak Tam ¢igek ile hasat
Anag Cesit Meyve Olusumu Zamani Dokiimii arast gecen gin
sayist
2023 2023 2023 2023
Galaval 24.05 31.08 15.12 120 giin
M9 Rose Glow  18.05 2511 16.12 216 gin
Scarlet Spur  24.05 27.09 15.12 147 giin
MM111
Golden 24.05 27.09 15.12 147 giin

Reinders

Cesitlerin 2023 fenolojileri incelendiginde; Rose Glow/M9 en erken tomurcuk kabarmasi (18 Mart) ve
ilk ciceklenme (17 Nisan) goriilmesine ragmen 25 Kasim tarihi ile en son hasat edilen ¢esit olarak
gbzlemlenmistir. Ayrica Galaval 31 Agustos tarihi ile en erken hasat edilen ¢esit olmustur. Tam ¢igek
ile hasat tarihi arasinda gegen giin sayisina bakildiginda Galaval 120 giin, Golden Reinders ve Scarlet
Spur 147 giin, Rose Glow ise 216 giin oldugu gozlemlenmistir (Tablo 3). Boyaci (2019) tarafindan
Kirgehir kosullarinda 2017-2018 yillar1 arasinda yiiriitiilen bir ¢aligmada hasat tarihi 2018 yilinda
Mondial Gala 31 Agustos tarihinde ilk hasat edilen, Granny Smith 8 Ekim tarihi ile son hasat edilen
cesit oldugunu gozlemlemistir. Yarilgag ve ark. (2023) yiirlitmiis olduklari ¢calismada Mondial Gala/M9
ve Galaxy Gala/MM106 hasat tarihi 29 Agustos ile ilk hasat edilen ¢esitler olup tam ¢igek ile hasat tarihi
arasinda gegen giin sirasi ile 129 giin ve 132 giin, Scarlet Spur/MM106 ¢esidinde ise 159 giin olarak
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Y bildirmislerdir. Granny Smith/M9, Grany Smith/MM106 ve Fuji/MM106 10 Ekim ile son hasat edilen
cesitler oldugu kanaatine varmislardir. Egirdir (Isparta) lokasyonunda Ozongun ve ark. (2014)
tarafindan yapilan arastirmada Scarlet Spur hasat tarihi 23 Eyliil, Gala Selecta 1 Eyliil, Cripps Pink (Pink
Lady) 14 Kasim tarihleri kaydedilmis; Kaya (2019) yapmis oldugu arastirmada Scarlet Spur/MM111 ve
Golden Delicious/MM111°de 13 Ekim tarihinde hasat edildigi ve tam ¢igek ile hasat arasinda gegen giin
sayis1 160 giin oldugunu tespit etmislerdir.

Caligmada go6zlemlenen ilk ¢igeklenme tarihleri ve hasat tarihleri daha Once yapilan caligmalar
incelendiginde elde edilen tarihler arasinda yillara gore 1 ile 10 giin arasinda degisen zaman oldugu
goriilirken Kaya (2019) tarafindan yiiriitilen calismada Scarlet Spur ve Golden Delicious ilk
ciceklenme tarihlerinin ayni oldugu; Yarilgag (2023) yapmis oldugu arastirmada Mondial Gala/M9 ile
hasat tarihlerinin aymn tarih oldugu; Boyaci (2019) tarafindan Kirsehir ekolojisinde yiiriitiilen caligmada
ise Mondial Gala cesidinin hasat tarihi ile ayn1 oldugu saptanilmistir. Fenolojik degerlerin genel bir
degerlendirmesi yapildiginda ise tam cicek ile hasat arasinda gegen giin sayisina bakildiginda arada 9
ile 13 giin bir fark oldugu gézlemlenmis bunun sebebi agacin meyve gelistirme doneminde degisen iklim
kosullari, arastirma yapilan ekolojilerin ylikseltileri, uygulanan kiiltiirel islemler, uygulamalarda
kullanilan anaglar vb. diger etmenler oldugu kanaatine varilmistir.

Elma Anag, Cesit ve Ta¢ Yiikseklikleri Ve Agac Bast Verim Degerleri
Denemede yer alan ¢esitlerin morfolojik 6zellikleri Tablo 4’de verilmistir.

Tablo 4. Elma gesitlerinin uyanma baslamadan 6nce ve dinlenmeye girdikten sonra anag, gesit ve agag

boylari
Cesit Uyanma baslamadan 6nce Dinlenmeye girdikten sonra
Anaglar Cesit Capt  Agac¢ Boyu Anaglar Cesit Capt  Agac Boyu
Rose Glow 14,2+1,12b  9,240,63¢  235,548,41b  16,3+0,23b 9,9+0,70c  262,7+12,78b
Galaval 10,6+0,48b 6,4+0,56c  203+£17,35b  21,3+£3,34b 8,4+0,64c  263,3+£29,16b
Golden Reinders 30,5+2,78a 25,5+0,78a 349+9,45a 34,042,992 29,942,47a 376,0+10,21a
Scarlet Spur 28,8+0,38a  20,7£1,37b 261,7+29,85b 29,6+0,18a 21,4+1,27b 274,7+33,98b

2023 yilinda galismada uyanma baslamadan Once yapilan olglimlerde anaglar arasindaki fark, ¢esit
caplar1 ve agag¢ boylar1 arasindaki fark istatiksel olarak ¢ok énemli bulunmustur (p<0.01). Calismada
uyanma baslamadan Once anaglar 2 gruba ayrilmistir. Buna gére Golden Reinders ve Scarlet Spur
(MM111) aym grupta; Rose Glow ve Galaval (M9)ayni grupta yer almaktadir. Cesit c¢aplarina
bakildiginda 3 gruba ayrildig: istatiksel olarak bulunmustur. Golden Reinders bir grup, Scarlet Spur bir
grup ve Rose Glow, Galaval bir grupta yer aldig1 gézlemlenmistir. Aga¢ boylar1 incelendiginde 2 gruba

g ayrildigi tespit edilmistir. Golden Reinders bir grup, Scarlet Spur, Galaval ve Rose Glow bir grup oldugu
o) gozlemlenmistir. Tablo 4’de dinlenmeye girdikten sonraki degerler incelendiginde anag ¢api ve gesit
s} capi istatiksel veriler sonucu ¢ok 6nemli (p<0,01) oldugu agac boyu ise énemli (p<0,05) bulunmustur.
0 Kaya (2019) tarafindan Kahramanmaras Goksun da yapilan benzer bir calismada anaclarin, ¢esitlerin
g ve yillara gore verimlerin ortalamalar istatik analizlerine gére 6nemli bulunmustur.
E Arastirmada agac¢ basina diisen verim degerleri Tablo 5’te incelenmistir.
8 Tablo 5. Cesitlerin agag basi verimleri ve Agag basi ortalama verim degerleri
8 . 1. Agac 2. Agac 3. Agac Ort_alama agac basi
o, Anag Cesit verim
2023 2023 2023 2023
Galaval 3,340 2,210 1,220 2,26
M9 Rose Glow 5 11 10,700 8,9
Scarlet Spur 20,565 36,640 11,86 23,20
MM111 Golden 48,26 74,320 50,11 57,56

Reinders
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¥ Tablo 5 incelendiginde M9 anaci iizerine asili 1 yaginda olan Galaval ortalama agag¢ bagina verimi 2,26

kg, M9 tizerine asili Rose Glow 2 yasinda olan agag basina ortalama verim degeri 8,9 kg, MM 111 anaci
tizerine asil1 8 yaginda Golden Reinders ve Scarlet spur ¢esitlerinde ise aga¢ basina diisen ortalama verim
degerleri sirasi ile 57,56 kg ve 23,20 kg olarak 6l¢iim yapilmistir. Agacglarin yaslarindan dolay1 verim
degerleri arasinda farklar oldukga fazladir. MM111 anaci {izerine asili Golden Reinders ve Scarlet spur
cesitlerinin yagalar1 ayni oldugu i¢in elde edilen degerler sonucu Golden Reinders ¢esidindin veriminin
Scarlet Spur ¢esidinde gore fazla oldugu gézlemlenmistir. Bunun sebebi agacin bilyiikliigii, 2023 yilinda
agacin ¢icek actig1 donemde tozlanma ve dollenme oraninin diisiik olmasi veya yiiksek olmasi, meyve
gbzilinilin az olmasi, cesit 6zelligi gibi durumlar g6z 6niine alinabilir.

Pamir ve Oz (1997), tarfindan Tokat Meyvecilik Uretme Istasyonunda MM111,C6giir, M9 ve MM 106
anaglar1 iizerine asili Granny Smith, Amasya, Golden Delicious, Starking Delicious cesitlerini
incelemistir. Incelemeler sonucunda M9 ve MM106 anaglarmi Tokat yoresinde iyi sonug¢ verdigi
kararina varmislardir.

Burak ve ark.(1997), yiiriitmiis olduklar1 ¢calismada M9, MM106, MM 111 ve Coglir anaglar tizerine
asitli Granny Smith ¢esidinin anaglar iizerinde verim, Kkalite oOzelliklerini belirlemek amaci ile
yuriitmiiglerdir. Dekara verim, erken verimlilik yoniinde en iyi sonu¢ Yalova ekolojisinde M9 anaci
oldugu bulgusuna ulagsmislardir. Ardindan sirasi ile MM106, MM111 ve ¢ogiir anaglar1 geldigini
gozlemlemislerdir.

4.3 Pomolojik Ozellikler

Isparta Egirdir ekolojisinde yetisen bazi elma cesitlerinin 2023 y1ili pomolojik analiz sonuglar1 Tablo
6’da verilmistir.

Tablo 6. Elma ¢esitlerinin pomolojik analiz sonuglart

Cesit Galaval Scarlet Golden Rose Glow
Spur Reinders
Pomolojik Ozellikler
Meyve agirhigi (g) 139,5+£3,7b  143,0+3,1b  157,8+3,3a 159,2+5,2a
Meyve eni (mm) 66,8+0,8b  66,8+0,5b  68,8+1,1b 73,1£1,0a
Meyve boyu (mm) 58,9+0,8d  61,5+0,7c  64,1+0,8b 66,5+0,8a
SCKM (%) 14,2+0,2b 14,0+0,1b 14,3+0,1b 16,1£0,1a
Meyve eti sertligi(kg cm-2) 7,0+0,1a 7,8+0,1a 19,5+12,1a 11,3+0,2a
TA 0,4+0,0c 0,2+0,0d 0,4+0,0b 0,7+0,0a
pH 4,1+0,0a 4,1+0,0a 3,7+0,0b 3,6+0,0c
Cekirdek sayis1 (adet) 6,8+0,3b 7,0+0,3b 10,0+0,3a 4,9+0,3¢
Cekirdek agirligi (g) 0,4+0,0b 0,4+0,0c 0,6+0,0a 0,3+0,0c
Meyvenin sap uzunlugu (mm) 30,9+0,7a  24,1+0,4c  29,0+0,8ab 27,5+1,3b
Meyve sap kalinlig1 (mm) 1,9+0,1b 2,1+0,1a 1,9+0,0ab 2,1+0,1a
Meyve iist renk L 40,5+1,0b  30,8+0,3d  66,8+0,2a 38,4+0,6¢
Meyve iist renk a 30,6+0,9a 17,7+0,3b -15,3+0,2¢ 29,5+0,6a
Meyve iist renk b 17,6£0,7b  6,9+0,2d 30,7+0,2a 15,6+0,4¢c

Tablo 6’da goriildiigii gibi gesitlere gore degisken etmen olan meyve agirligi; ¢esitler arasinda iki gruba
ayrilmistir. Rose Glow (159,2 g) ve Golden Reinders (157,8 g) bir grupta yer alirken, Scarlet Spur (143,0
g) ve Galaval (139,5 g) ikinci grupta yer aldig1 gozlemlenmistir. Calismada gesitler arasindaki meyve
agirliklari, meyve eni, meyve boyu ve SCKM degerleri arasindaki fark istatistiksel olarak p< 0.01
diizeyinde ¢ok onemli bulunmustur. Boyaci (2019), tarafindan Kirsehir ekolojisinde yiiriitiillen bir
caligmada, ortalama meyve agirligi Red Chief 215.0 g, Mondial Gala 209.2 g, Golden Delicious 163.9
g, Bracburn 163.3 g ve Granny Smith 168.1 g verilerini elde etmistir. Calismasinda elma gesitleri iki
gruba ayrilmistir. Bulgular sonucunda Isparta ekolojisinde yapilan pomolojik analiz sonucu meyve
agirligr yoniinden Kirsehir ekolojisinde oldugu gibi her iki lokasyonda da iki gruba ayrildig:
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gbzlemlenmistir. Karsi ve Aslantag (2016), yapmis olduklari ¢aligmada meyve agirligini 51.4 ile 183.2g
arasinda oldugu kanaatine varmislardir.

Corum Iskilip ilgesinde mahalli Misket elmalar1 {izerinde Dogru (2012) yapmis oldugu calismada
meyvelerin pomolojik analizleri sonucu meyve agirligini 102.9 gile 175.7 g arasinda degerler oldugunu
gozlemlemistir. Ayni1 sekilde Ordu yoresinde uzun siiredir yetistiriciligi yapilan Giirel (2010) tarafindan
elma cesitlerinde pomolojik analizler sonucu meyve agirligr 82.5 g ile 278.8 g arasinda degerler
bulmustur. Tablo 6’ya bakildiginda meyve eni 66.8 mm (Galaval) ile 73.1 mm ( Rose Glow) arasinda
olup istatistik analizlerine gore iki gruba ayrildig1 sonucu elde edilmistir.

Meyve boyu incelendiginde istatistiksel analiz sonucu 58.9 mm ile 66.5 mm arasinda oldugu
gbzlemlenebilir(Tablo 6). Cesitlerde meyve boyuna bakildiginda en yiiksek deger 66.5 mm ile Rose
Glow oldugu gézlemlenmistir. Uniivar ve Pirlak (2016), tarafindan yiiriitiilmiis olan calismada Surdag:-
Karaman’da M9 anaci iizerine asili bazi elma gesitlerinin pomolojik sonuglar1 incelendiginde meyve eni
Pink Lady 119.4 mm, Scarlet Spur 78.1 mm, Galaxy Gala 63.2 mm, Fuji 78.7 mm ve Granny Smith
77.2 mm oldugu gozlemlenmisken; meyve boyu en diisiik Fuji 59.6 mm en yiiksek 99.8 mm ile Galax
Gala oldugu ardindan Pink Lady, Scarlet Spur ve Granny Smith sirasi ile 65.0 mm, 63.7 mm, 67.5 mm
oldugu degerleri bulmuslardir.

Yapilan arastirmada Meyvelerin SCKM degerleri analiz sonucu iki gruba ayrilmistir. SCKM degerleri
%14.0 (Scarlet Spur) ile %16.1 (Rose Glow) arasinda oldugu tespit edilmistir (Tablo 6). Kazankaya ve
ark. (2009), tarafindan yapilan ¢alismada SCKM degerleri en diisiik %11.7 ile en yiiksek %14.9 arasinda
degerler bulmuslardir. Meyve eti sertligi yapilan analizler sonucunda p>0,05 oldugundan ¢esitler
arasinda 6nemsiz bulunmustur. Tablo 6’da 19.5 ile en yiiksek Golden Reinders, 11.3 Pink Lady, 7.8
Scarlet Spur ve 7.0 degeri ile en diisiik Galaval oldugu tespit edilmistir.

Uniivar ve Pirlak (2016), tarafindan yapilan calismada meyve eti sertlikleri 6.3- 8.4 arasinda degerler
bulmuslardir. Pink Lady’nin meyve eti sertligi 6.6, Scarlet Spur 6.3 ve Galaxy Gala 6.7 sonucunda
veriler elde etmislerdir. Bu ¢alismada ile arastiricilarin yapmis oldugu calisma ile karsilastirildiginda
meyve eti sertligi yoniinden, Scarlet Spur ve Galaxy Gala arasinda biiyiik bir fark olmadigi
gozlemlenmistir. Tablo 6’da verilen TA, pH, cekirdek sayisi, ¢cekirdek agirligi, sap uzunlugu, meyve
kabuk rengi L, a, b yapilan istatistiksel analizler sonucunda p<0,01 oldugu i¢in ¢esitler arasinda
incelenen parametreler ¢ok 6énemli oldugu tespit edilmistir. Sap kalinlig: ise p=0,05 oldugu igin etkisi
olmadig1 kanaatine varilmigtir.

Calismada TA degerleri %0.2-%0.7 arasinda oldugu gozlemlenmistir(Tablo 6). Istatistiksel analiz
sonucu TA degerleri dort gruba ayrilmistir. Her ¢esit kendi grubunda %0.7 degeri Rose Glow, %0.4
Golden Reinders, %0.4 Galaval ve %0.2 ile de Scarlet Spur oldugu gézlemlenmistir. Senyurt ve ark.
(2015), Glimiigshane yoresinde yapmis oldugu ¢alismada bazi standart elma ve mahalli elma ¢esitlerinin
TA degerlerini %0.2- %1.2 arasinda sonuglar elde etmistir. Kirkaya ve ark. (2014), tarafindan Persembe
(Ordu) yoresinde yapilan caligmalarinda TA degerleri %0.4-1.6 arasinda degerler elde etmislerdir.
Konya ekolojisinde yapilan bagka bir ¢alismada Arikan ve ark. (2015), tarafindan yapilan analizler
sonucunda elde ettikleri TA degerleri %0.2-0.7 arasinda degerler elde etmislerdir. Isparta ekolojisine
sinir komsusu olan Konya, degerler incelendiginde arasinda fark olmadigi gozlemlenmistir. Tablo 6°da
diger bir parametre olan pH degerleri, iizerine ¢aligma yapilan dort gesit arasinda incelendiginde en
diistik 3.6 ile Rose Glow, en yiiksek 4.1 ile Galaval ve Scarlet Spur gesitleri oldugu gézlemlenmistir.

Cekirdek sayis1 4.9- 10.0 adet arasinda, ¢ekirdek agirligi 0.3-0.6 g arasinda, meyve sap uzunlugu 24.1-
30.9 mm arasinda, meyve sap kalinligi 1.9-2.1 mm arasinda, meyve {ist renk L degeri 30.8-66.8 arasinda,
a degeri( -15.3)- 30.6 arasinda ve b degeri 6.9- 30.7 arasinda degerler tespit edilmistir. Cekirdek sayisi
en fazla olan ¢esit Golden Reinders (10.0) oldugu gézlemlenirken en az Rose Glow (4.9) ¢esidi oldugu
gozlemlenmistir. Cekirdek agirligi en fazla olan cesit Golden Reinders (0.6) olmustur. Boyaci (2019),
tarafindan yapilan denemede ise tohum sayisin1 6.8-9.4 arasinda degerler tespit etmisken; Uniivar ve
Pirlak (2016), 5.2-8 arasinda degerler elde etmislerdir. Boyaci’nin yapmis oldugu calismada g¢ekirdek
agirliklar: 0.4-0.6 arasinda degerler sonucu Isparta ekolojisinde yapilan ¢aligmamiz ile aralarinda ¢ok
bir fark olmadig1 gozlemlenmistir. Elma ¢esitlerine gore ¢ekirdek sayilari hangi ekolojide olursa olsun
cok degismedigini sabit kaldigini sdylenebilir.
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Meyve sap uzunlugu Tablo 6°da incelendiginde; en yiiksek deger 30.9 mm ile Galaval ¢esidinde, en
diisiik deger 24.1 mm ile Scarlet Spur ¢esidi oldugu; meyve sap kalinligi bakimindan 2.1 mm ile Scarlet
Spur, en diisiik deger ise 1.9 mm ile Galaval ve Golden Reinders gesitleri oldugu gozlemlenmistir.
Boyaci1 (2019), meyve sap uzunlugunun 35.87 mm ( Golden Delicious)- 24.80 (Braeburn) ve meyve sap
kalligmin 2.74 mm (Red Chief)- 1.79 mm ( Golden Delicious) arasinda degistigini; Oztiirk ve Oztiirk
(2016), tarafindan Samsun ekolojisinde yetistirilen bazi elma ¢esitlerinde meyve sap1 uzunlugunun
21.55 (Jersey Mac)-30.84 mm (Golden Delicious) ve meyve sapt kalnliginin 1.97 mm (Golden
Delicious)-3.37 mm (Cooper 7 SB2) arasinda degerler elde ettiklerini bildirmislerdir. Caligmamizda
istatistik analiz sonucu elde edilen meyve sap uzunlugu ve meyve sap kalinlig: verileri gesit 6zelligine
gore farklilik gostermekle birlikte diger ¢aligmalarla uyumlu bulunmustur.

Parlaklig1 ifade eden L degeri, en yliksek 66.8 ile Golden Reinders, Scarlet Spur ¢esidi 30.8 ile en diisiik
meyve st rengi L degeri oldugu bulunmustur. Meyve iist rengi a kirmizilik degeri olarak ifade edilirken
en yiiksek 30.6 ile Galaval, en diisiikk deger -15.3 Golden Reinders ¢esidinde; Meyve {ist rengi b ise
sarilik olarak ifade edilmekte ve en yiiksek deger 30.7 Golden Reinders, en diisiik deger ise 6.9 ile
Scarlet Spur oldugu tespit edilmistir (Tablo 6). Boyac1 (2019), Kirsehir ekolojisinde yapmis oldugu
caligmada meyve iist rengi L degerini 78.86 degeri ile Golden Delicious, 35.94 ile Galaval ¢esidi; meyve
kirmizilik rengi a degeri Golden Delicious -21.01, Mondial Gala 22.30 degerleri; meyve sar1 rengi b
degeri Golden Delicious ve Mondial Gala da siras1 ile 51.24, 22.30 olarak belirlemistir. Yapilan
gozlemler sonucu ¢aligmalar arasinda meyve renkleri arasinda farkliliklar oldugu gézlemlenmistir. Bu
renk farkliliklarinin iklim kaynakli oldugu disiiniilmektedir.

SONUC

Yapilan ¢alismada iretim alan1 ve miktar1 yoniinden onemli iller arasinda yer alan Isparta (Egirdir)
ekolojisinde iki farkli anag {izerine asili 4 farkli elma ¢esidi iizerinde 2023 yilinda yiiriitilmiistiir.
Calismada M9 anaci iizerine asili Galaval, Rose Glow ve MM111 iizerine asili Scarlet Spur, Golden
Reinders asili ¢esitlerde morfoloji, fenoloji ve pomoloji 6zelliklerinin belirlenmesi yapilmistir. EIma
yetistiriciliginde kiiltiirel islemler ve hasat sonrasinda elde edilen meyvelerin iriligi, eni, boyu, SCKM
degeri, meyve eti sertligi gibi birgok parametreler ¢esitler arasinda 6nemlidir. Yapilan bu ¢aligmada
Isparta Egirdir ekolojisinde incelenen degerler bakimindan kullanilan ana¢ ve cesitlerin morfoloji,
fenoloji ve pomoloji yoniinden basarili sonuglar verdigi kanaatine varilmustir.
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OZET

Kanatli hayvan beslemede alternatif enerji kaynaklar1 olarak pek ¢ok hammadde bulunmakta olup
bunlardan en ¢ok kullanilan misirdir. Misir iilkemizde ve diinyada iiretimi yiiksek miktarlarda olmasma
ragmen artan liretim maliyetleri ve musira olan gereksinim fazla oldugu i¢in alternatif hammaddeler
kullanilmasi1 kanatli hayvan beslemede yem maliyetlerinin azalmasina bir ¢6ziim olabilmektedir. Bu
alternatif enerji kaynaklari icinde musir ile benzer besin madde igerigine sahip olmasi ve kurak
kosullarda yetisebilmesi gibi avantajlar1 ile kanatli hayvan beslemede kullanilmasi uygun olabilecek
iirlin sorgumdur. Sorgum igerisinde bilesimi kabaca misirinkine benzer ve 6zellikle nigasta bakimindan
zengindir. Sorgum tanesindeki ham protein icerigi misirinkinden biraz daha ytiksektir, ancak yetistirme
kosullarma bagh olarak ¢ok daha fazla degiskenlik gdsterebilmektedir. Misir gibi, diisiik lizin igerigine
sahiptir ve kullaniminda amino asit takviyesi gerektirebilir. Sorgum tanesindeki yag icerigi de misira
gore biraz daha dusiiktiir. Bu derlemede, kanatli hayvan besleme ¢alismalarinda alternatif {iriin olarak
sorgum kullanimu ile ilgili caligmalar literatiir 15181 altinda 6zetlenmeye calisilmistir.

Anahtar Kelimeler: Sorgum, Enerji, Kiimes Hayvanlari, Besleme

ABSTRACT

There are many raw materials as alternative energy sources in poultry nutrition, and the most used is
corn. Although corn is produced in high quantities in our country and in the world, the use of alternative
raw materials can be a solution to reducing feed costs in poultry feeding, due to increasing production
costs and the need for corn. Among these alternative energy sources, sorghum is a product that may be
suitable for use in poultry feeding, as it has similar nutritional content to corn and can grow in arid
conditions. In sorghum, its composition is roughly similar to that of corn and is particularly rich in
starch. The crude protein content of sorghum grain is slightly higher than that of corn, but can vary much
more depending on growing conditions. Like corn, it has a low lysine content and may require amino
acid supplements when used. The oil content in sorghum grain is also slightly lower than corn. In this
review, studies on the use of sorghum as an alternative product in poultry feeding studies have been
tried to be summarized in the light of the literature.

Keywords: Sorghum, Energy, Poultry, Feed

1.Giris

Insan beslenmesinde énemli bir yere sahip olan kanatli hayvanlar, dnemli bir protein ihtiyacini et ve
yumurta irlinleriyle karsilamaktadir. Artan diinya niifusuna bagli olarak tiiketim ihtiyaclar1 da
artmaktadir. Bilim insanlar1 birim alanda daha fazla verim ve {irlin almak igin ¢esitli ¢alismalar
yapmuslardir. Hayvan beslemede maliyeti diisiirmek ve verim artisini saglamak ¢ok énemli bir husustur.
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Y Kanath hayvan beslemede 6nemli bir yer tutan misir kanathi hayvan rasyonlarinin baslica enerji

kaynagidir. Misirin {iretilmesi {ilkemizde yapilip ihtiya¢ durumunda ithal edilmesi rasyon maliyetlerinde
artls saglamaktadir. Ulkemizin sulanma imkani olmayan kirag olarak bitkisel {iretim yapilan ekim
alanlarinda misira alternatif olarak sorgum kullanilabilmesi hem sorgumun iiretimin artmasi hem de
rasyonlarda maliyetin azaltilabilecegi diisiiniilmektedir. Sorgumun enerji igeriginin misira yakin olmasi
misira alternatif olarak kullanilabilmesi olabilecegi gibi kullaniminda bir takim kistaslar da
unutulmamalidir. Yaptigimiz bu derleme g¢alismasinda sorgumun kanatli hayvan beslemede
kullanilabilirligi ile ilgili giincel calismalar literatiir 15181 altinda 6zetlenmeye ¢alisilmistir.

2. Sorgumun Uretim Durumu

Sorgumun Diinyada ve Ulkemizde iiretim durumu var olup iilkemizde diisiik miktarlardadir. Diinyada
baslica ihracatc iilkeler ABD, Arjantin ve Avustralya’dir. Baglica ithalatci tilkeler ise Cin, Japonya ve
Meksika ile birlikte agig1 bulunan Avrupa’dir. Sorgumun diinyada tiretimi ise 2021 yilinda 62 milyon
ton olup 2022 yilinda 57 milyon tona diismiistiir (FAO, 2024). Sorgum iilkemizde ¢ok iiretimi yapilan
bir {irlin olmamakla birlikte 2023 yilinda 18 ton {iretimi yapilmis olup ilerleyen zamanlarda iiretimi
artacaginin potansiyeli var oldugu da kaginilmaz bir gergektir (TUIK, 2024).

3.Sorgum ve Besin Madde Kompozisyonu

Sorgum (Sorghum vulgare), bugdaygiller familyasinin Andropogoneae sinifina ait tek yillik ve yazlik
bir bitkidir (Cini ve Olgun, 2023). Diinyada bugday, piring, misir ve arpadan sonra besinci dnemli tahil
bitkisi grubuna girmis olup, ¢ok kurak ve sicak alanlarda tuzlu topraklarda ve besin elementi bakimindan
fakir topraklarda yetistirilme 6zelligine sahiptir.

Sorgum danesi tahil enerji kaynagi olarak kullanilmaktadir. Nisasta bakimindan %74,5 olup misirdan
yiiksektir. Ham protein bakimindan sorgum danesi %10,8 olup, misir %9.,4 proteine sahiptir. NDF orani
%11 olup ADF %4,3’tiir misirda ise NDF%12,2 ADF %3 tlir. Ham yag %3 civarindadir.

Sorgum danesi kullaniminda bizi zora sokan durum igerigindeki tanen faktoriidiir. Tanenler,
antioksidan, antikanserojen, antimikrobiyal ve antiparaziter fonksiyonlara sahiptirler. Diger yandan anti
besinsel 6zellikleri nedeniyle kanatli hayvanlar iizerinde bazi olumsuz etkileri vardir. Ruminantlarla
kargilagtirildiginda kanatli hayvanlar, tanenlere karsi daha hassastirlar. Yiiksek miktardaki tanenler,
kanatli hayvanlarda istahin azalmasi ve buna bagli olarak yem tiiketiminin diismesi, besin emiliminin
kotiilesmesi vb. gibi performans kayiplarina yol agarlar. Ayrica giiclii bir karaciger ve bobrek zehiri
olarak da bilinen tanenler, kanatli hayvanlarin yemek borusunda tahrise, kursak, taglik ve duedonumda
nekrozlara, kemik bozukluklarina ve dokularda cesitli diizeyde patolojik degisimlerin meydana
gelmesine neden olurlar (Cini, 2023).

Tablol.Sorgum ve Misir Danesinin Besi Madde Icerikleri

Besin Madde Icerikleri Sorgum Misir
Kuru Madde 87.4 86.3
Ham Protein (%) 10.8 94
Ham Lif (%) 2.8 2.5
NDF (%) 110 12.2
ADF (%) 4.3 3.0
Lignin (%) 11 0.6
Nisasta (%) 74.5 73.4
Toplam Seker (%) 14 2.1
Briit Enerji (%) 18.8 18.7

(Feedpedia, 2024)
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4.Sogumun Kanath Hayvan Beslenmesinde Kullanimi
4.1. Sorgumun Yumurtaci Tavuklarda Kullanimi

Ochieng ve ark. (2018) yaptiklar1 ¢aligmada diisiik tanenli sorgumun, yumurtaci tavuk yeminde misirin
yerine kullanilabilirligini inceledikleri ¢aligmada, misirin yerine tamamen diigiik tanenli sorgum
kullanimu ile yumurtalardaki kolesterol igeriginin daha diisiik oldugu ve performansi olumsuz yonde
etkilemedigi bu yiizden diisiik tanenli sorgum yem formiilasyonlarinda enerji kaynagi olarak misirin
yerine kullanilabilecegi bildirmislerdir.

Jama’a ve ark. (2020) yumurtact tavuk rasyonlarinda musirin yerine sorgumun disiik tanen igerikli
ICSV400 varyetesinin kullanildig1 bir ¢alisma yiiriitmiislerdir. Caligma sonunda misir yerine sorgum
kullaniminin yumurta verimini ve yem tliketimini arttirdigim1 ancak yemden yararlanma oranini
artirdig1, calisma sonunda ise misir yerine enerji kaynagi olarak sorgumun yumurtaci tavuklarinda
kullanilabilecegini belirtmislerdir.

Djulardi ve ark. (2021) yumurta tavuklarinin % 40 seviyelerinde sorgum ve renklendirici olarak %6
seviyelerinde ¢ivit yapragi tozu iceren rasyonlar ile yemlendigi bir calisma yapmis olup calismanin
sonucunda muamele rasyonlarmin yumurta tavuklarinda fosfor yarayighligini  giinliik protein
tiketimini, yumurta sarisin1 rengi ile yag igerigini, yumurta kabugu kalinligin1 ve kabuk kirilma
direncini etkilemedigini, ancak yumurta saris1 kolesterol icerigini diisiirdiiglinii bildirmislerdir.

Melo ve ark. (2021) Yumurta tavuklarinda yapilan bir ¢aligmada misir yerine rasyonda %55 ila 63
seviyelerinde sorgum ve dogal renklendirici olarak anatto yan iriiniiniin kullaniminin etkileri
aragtirllmistir. Arastirma sonucunda performans ve yumurta sarisi rengi parametreleri hari¢ yumurta
kalite parametrelerinin rasyonda misir yerine sorgum kullanimindan etkilenmedigi ve sorgum ile
yumurta sarisi renginde solma oldugu bildirilmistir. Arastiricilar sorgumun yumurta sarisi rengi izerine
olumsuz etkisinin rasyona anatto yan iiriinii ilavesi ile giderilebilecegini belirtmislerdir.

Azizollahi ve ark. (2024) yaptiklari ¢aligmada misirin kismen veya tamamen disiik tanenli sorgum ile
ikame edilmesinin, yagli yumurtaci tavuklar i¢in diyetlerin formiile edilmesinde, tavuklarin iiretkenligi
veya beslenme tepkileri lizerinde herhangi bir zararli etki olmaksizin pratik bir yaklasim oldugu
sonucuna ulagsmislardir.

4.2. Sorgumun Etlik Piliclerde Kullanimi

Moses ve ark. (2022) yaptiklari galismada ¢imlendirilmis sorgum tanelerinin, pili¢ diyetlerinde karkas
ozellikleri, i¢ organ makromorfometri parametreleri veya tavuklarin et kalite 6zellikleri tizerinde
olumsuz etki yaratmadan misirin yerine kullanilma potansiyeline sahip oldugu sonucuna ulasmistir.

Ciurescu ve ark. (2023) yaptiklar1 ¢alismada rasyonda kismen muisir igeren ve tamamen sorgum igeren
caligmasinda pili¢ tavuk diyetleri i¢in uygun oldugunu ve biiylime, kesim performansi olumsuz bir etkisi
olmadigii gosterdi. Ayrica, misirin sorgum ile ikamesi, karin bolgesindeki yag1 azalttigini, gégiis ve
but eti renginde artisla iligkili oldugunu bulmustur. Sorgumun kuluckadan 42. giine kadar pili¢
yemlerine, pili¢ performans iizerinde herhangi bir olumsuz etki olmaksizin dahil edilebilecegi sonucuna
varilabilecegini 6ne siirmiistiir.

Moses ve ark. (2024) yaptiklar1 ¢alismada ¢imlendirilmis sorgumun broyler rasyonlarina misirin yerine
kullanilabilirligini  inceledigi  ¢aligmada, Yyemden yararlanma, biliyime performanst ve
hemobiyokimyasal parametreler iizerine etkileri incelemislerdir. Calisma sonucunda kanath
rasyonlarina musir tanelerinin, etlik piliclerin bliylime performansi ve genel saglik durumu iizerinde
herhangi bir olumsuz etki olmaksizin, ¢imlendirilmis beyaz sorgum taneleri ile degistirilebilecegini
bildirmislerdir.

Sastre-Calderon ve ark. (2024) yaptiklar1 ¢aligmada, fitaz ve B-mananaz enzimleriyle desteklenmis
sorgum-soya fasulyesi kiispesi diyetleriyle beslenen etlik piliglerin biiylime performansi ve bagisikligi
tizrine etkilerin incelemislerdir. Caligma sonucunda sorgum-soya fasulyesi kiispesi rasyonarina enzim
ilavesiyle etlik piliglerin performanslarmin olumlu yonde gelistigini ve bagisikliklarinin iyilestigini
bildirmislerdir.
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4.3.Japon Bildircinlarinda Sorgum Kullanim

Khaleel ve ark. (2021), bildircinlarda yaptiklari bir ¢alismada sorgum igeren rasyonlarin biiyiime
performansina ve karkas 6zelliklerine etkisi incelenmistir. Calismada rasyonda %0, 15, 30, 45 ve 60
seviyelerinde sorgum kullanilmistir. Calisma sonunda biiyiiyen bildircin rasyonlarinda %60 seviyesinde
muisir yerine sorgum kullaniminin misira dayali rasyonlar ile benzer performans ve karkas 6zelliklerini
sagladigi tespit edilmistir

Masenya ve ark. (2021) yaptiklar1 ¢aligmalarinda Jumbo bildircini rasyonlarina misir tanesinin sorgum
ve dar1 taneleri ile tamamen degistirilmesi sonucunda yem tiiketimi, fizyolojik parametreler ve et kalitesi
tizerine etkilerini incelemiglerdir. Calisma sonucunda, misir tanesinin tamamen inci dari tanesi (tam
veya ezilmis) ile degistirilmesi, Jumbo bildircinlarinin yem tiiketimi, bitylime performansi ve et kalitesi
Ozellikleri tizerine olumsuz bir etkisinin olmadigini, ancak biitiin sorgum tanesi kanatlilarin biiyiime
performansint  diisirdigini bu yiizden rasyona ilave edilmeden Once ezilmesi gerektigini
bildirmislerdir.

Moritz ve ark. (2022) yaptiklar1 ¢alismalarinda, Japon bildircini rasyonlarina tanen i¢cermeyen farkli
sorgum ¢esitlerinin misirin yerine tamamen ikame edildiginde goriiniir metabolize edilebilir enerji (
AMEn ) igerigini, biiyiime performans: ve karkas ozellikleri iizerine etkilerini incelemislerdir. Bu
caligma sonucunda tanen igermeyen sorgum ¢esitlerinin bildircin rasyonlarinda biiylime performansini
ve karkas parametrelerini korurken misira potansiyel bir alternatif olabilecegini bildirmislerdir.

Cini ve olgun (2023) yaptiklar1 bildircin rasyonlarinda beyaz dane sorgumun bildircin rasyonlarinda
kullanilmas1 ¢alismasinda Rasyonda beyaz dane sorgum kullanimi bildircinlarm yem tiiketimini ve
hasarli yumurta oranini olumsuz etkilemistir. Yumurta sarisi rasyonda beyaz dane sorgum
kullanimindan olumsuz etkilenmistir. Bu sonuglara gore rasyonda %30 iizerinde beyaz sorum
kullaniminin performans ve yumurta kalitesi iizerine olumsuz etkilerinin oldugu ¢alismasinda tespit
edilmistir.

5. Sonuc Ve Oneriler

Sorgum, kimyasal bilesimi, enerji degeri, protein bakimidan zenginligi ve mikotoksinlere az maruz
kalmas1 nedeniyle kanatli hayvanlarin rasyonlarina harika uyum saglamaktadir.

Besin madde igerigi olarak misir ve bugday gibi diger tahillara olan benzerligi ayn1 zamanda kurak
kosullara daha dayanikli bir bitki olmasi sorgumu daha da 6n plana ¢ikarmaktadir.

Ancak yapisinda bulunan tanenler bir dezavantaj gibi goriinse de dogru yem isleme teknikleriyle ve
yapilan ¢aligmalar degerlendirildiginde kanatli hayvanlarin beslenmesinde enerji kaynagi olarak misira
alternatif iirlinler arasinda yer almaktadir.

Sorgumun kullanimu ile ilgili bilylime veya iiretim asamasina gore rasyonlarda %40’a kadar eklenebilir.
Baslangic karma yemlerinde bu oranin azami %30’la sinirlandirilmasi tercih edilmelidir.
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OZET

Bu ¢alisma, Tiirkiye'nin Gilineydogu Karadeniz Bolgesi'nde yogun insan faaliyetine maruz kalan gol ve
goletlerdeki kati atik kirliligini kapsamli bir sekilde degerlendirmeyi amaglamaktadir. Bu baglamda,
calisma, Trabzon Ili Merkez ilgesinde bulunan ve birincil ¢alisma alami olarak belirlenen Sera Golii'ne
odaklanmaktadir. Kat1 atik kirliliginin boyutunu belirlemek amaciyla, insan faaliyetinin yogun oldugu
sik ziyaret edilen rekreasyon alanlarinda stratejik olarak ii¢ spesifik istasyon secilmistir. Arastirma 2023
yil1 boyunca mevsimsel olarak, 2.5 cm'den biiyiik makro atik (¢6p) olarak tanimlanan tiim antropojenik
atiklarin toplanmasini igermektedir. Toplanan atiklar, atik tiirleri ve kullanim amaglara gore plastik,
metal, cam, tekstil, ahsap, tibbi, hijyen, kauguk ve kagit olmak iizere dokuz farkli grupta kategorize
edilmistir. Bu kapsamli siniflandirma, atik bilesiminin ve ¢aligma alanindaki dagiliminin hem nitel hem
de nicel olarak degerlendirilmesini saglamistir. Bu veri toplama ¢aligmasinin sonucunda, toplam 4583
adet atik maddesi toplanmis ve bu atiklarin toplam agirhigr 617.45 kilogram olarak belirlenmistir.
Calisma, plastik atiklarin hem miktar hem de tiir bakimindan en yaygin atik oldugunu ortaya koymustur.
Ayrica, metal, cam ve kagit gibi diger atik kategorilerinde de belirgin artiglar gézlenmistir. Toplanan
atiklarin 6nemli bir kismini, ziyaretgiler tarafindan tipik olarak kullanilan tek kullamimlik yiyecek ve
icecek ambalajlari, plastik siseler, yliz maskeleri ve 1slak mendiller gibi iiriinler olusturmustur. Ayrica,
yaz ve sonbahar mevsimlerinde insan faaliyetlerindeki artisa bagli olarak atik yogunlugunun daha
yiiksek oldugu gozlemlenmistir. Atik bilesimini ve ¢op dagilimini dogru bir sekilde belirlemek, ¢cevresel
kirlilik seviyelerinin degerlendirilmesi ve azaltilmasi cabalarinda biiyilk 6nem tasimaktadir. Bu
caligmanin sonuglari, i¢ su kiitlelerindeki kat1 atik miktarini etkin bir sekilde azaltmak i¢in gelistirilmis
atik yonetim stratejilerinin onemini vurgulamaktadir.

Anahtar Kelimeler: Gol, Kati atik, Kirlilik, Karadeniz.

ABSTRACT

This study aims to comprehensively evaluate solid waste pollution in lakes and ponds exposed to intense
human activity in the Southeastern Black Sea Region of Turkey. In this context, the study focuses on
Sera Lake, located in the Central district of Trabzon Province, which has been designated as the primary
study site. Three specific stations were strategically chosen within frequently visited recreational spots
where human activity is prevalent, to determine the extent of solid waste pollution. The collection
process involved gathering all anthropogenic waste, defined as macro waste (litter) larger than 2.5 cm,
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seasonal in the year 2023. The collected waste was then categorized into nine distinct groups based on
waste types and intended uses: plastic, metal, glass, textile, wood, medical, sanitary, rubber, and paper.
This thorough classification enabled both qualitative and quantitative evaluation of the waste
composition and its distribution throughout the study area. As a result of this data collection effort, a
total of 4551 individual waste items, weighing 605 kilograms, were collected and subsequently removed
from the designated sites. The study revealed that plastic waste was the most prevalent both in terms of
quantity and type. Additionally, there were noticeable increases in other waste categories such as metal,
glass, and paper. A significant portion of the collected waste consisted of single-use disposable items,
such as food and beverage packaging, plastic bottles, face masks, and wet wipes, which are typically
used by visitors. Furthermore, the study observed a higher concentration of waste during the summer
and autumn seasons, which is attributed to increased human activity during these periods. Accurately
determining the waste composition and the distribution of litter is crucial in the overall effort to assess
and mitigate environmental pollution levels. The results of this study highlight the pressing necessity
for enhanced waste management strategies to efficiently decrease the amount of solid waste in inland
water bodies.

Keywords: Lake, Solid waste, Pollution, Black Sea.

1. INTRODUCTION

Human activities in the environment have significant consequences, often leading to both temporary and
permanent degradation (Mugilarasan et al., 2023; Rhind, 2009). Tourism exemplifies a human activity
with the potential for both positive and negative environmental impacts. Ecotourism, in particular,
depends on preserving the natural integrity of destinations to draw visitors. However, tourism can also
have detrimental effects on the environment, primarily due to the irresponsible behaviors of tourists who
contribute to littering and pollution (Cordova et al., 2021; Iskandar et al., 2022). Consequently, the
increase in pollution in tourist areas results in fewer visitors, which negatively affects the socio-
economic conditions of the region and causes financial losses for the local community (Brouwer et al.,
2017; Krelling et al., 2017). The rapid increase in the global population, coupled with rising
consumption rates and decreasing natural resource availability, has pushed the industrial sector to
enhance material production processes for greater efficiency and cost-effectiveness. This drive has led
to the creation of affordable and adaptable materials like plastics, which are now extensively used in
numerous human-made products (North & Halden, 2013) . Unfortunately, the decomposition rate of
these materials lags far behind their rapid production, resulting in significant waste accumulation in the
environment (Bergmann et al., 2015a; Williams & Antoine, 2020). This waste often finds its way to
marine environments through transport mechanisms such as wind, rain, and river run-off (Eriiz et al.,
2023; Galgani et al., 2019). In Turkey's Southeast Black Sea region, a large portion of domestic solid
waste is irresponsibly discarded on hillsides, riverbanks, and coastal areas without any proper waste
management or processing(Eriiz et al., 2023; Giineroglu, 2010; Ozseker et al., 2024). This prevalent
behavior contributes to the worsening litter pollution problem, highlighting the urgent need for effective
waste disposal and management strategies in the region.

The accumulation of human-generated litter has become a significant environmental threat, affecting
not only terrestrial life but also the health of entire ecosystems. Litter contamination in the environment
has detrimental effects on both ecological and socio-economic dimensions. Studies show that organisms
consume litter, which leads to health problems and the introduction of microplastic contaminants into
their systems (Galgani et al., 2019; loakeimidis et al., 2014; Simandan, 2011). Furthermore, litter
pollution causes visual degradation, reducing the aesthetic value of an area and potentially impacting
local economies (Krelling et al., 2017). In the tourism sector, visitors generally prefer cleaner
destinations. Numerous studies have shown that litter pollution has led to a decline in tourist numbers
at popular sites (Koelmans et al., 2019; Krelling et al., 2017; Schulz et al., 2019). Therefore, it is crucial
to closely monitor the extent of litter pollution to effectively mitigate its negative impacts on the local
community.

Recently, rural tourism has experienced a significant rise in popularity as people seek to escape urban
settings, reconnect with nature, and engage with the unique traditions and cultures of rural communities.
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This form of tourism provides visitors with various opportunities, such as exploring remote areas,
participating in local activities, and fully immersing themselves in country life (Eriiz & Ozseker, 2017;
Ozseker et al.,, 2022, 2024). The COVID-19 pandemic, which necessitates restrictions on close
interpersonal interactions, has further heightened the appeal of rural tourism. During periods of self-
isolation or quarantine, individuals are increasingly drawn to the serenity of natural environments,
opting to spend their time in secluded and safe destinations, particularly in rural areas (Bergmann et al.,
2015b; (TUDAYV, 2017; Woods et al., 2021). Research shows a growing preference for the peace and
space found in rural regions, serving as a refuge from the busy urban centers. In recent years, the
Southeast Black Sea Region has increasingly captivated both local and international tourists, emerging
as a prime destination for nature-based tourism. This region's allure lies in its captivating combination
of azure seas and verdant mountains, offering a unique and stunning natural landscape (Abdel-Shafy &
Mansour, 2018; Malinauskaite et al., 2017; Mol & Caldas, 2020).

Sera Lake, located in the Southeast Black Sea Region (Trabzon city), was originally constructed for
agricultural and fisheries activities(Bekar et al., 2018). However, over recent years, a significant
transformation has occurred in its usage, with the lake increasingly serving recreational purposes. This
shift has instigated substantial changes in the land use and land cover of the surrounding area (Eriiz &
Ozseker, 2017; Ozseker & Eruz, 2017) . Formerly dedicated to agriculture and fisheries, the land has
undergone a notable conversion into infrastructure and facilities aimed at bolstering the local tourism
sector. Consequently, tourism-related activities have become a driving force behind the alteration of the
region's landscape and economic dynamics. Moreover, human activities in contributed to solid waste
generation in the tourism region (Mete & Bayram, 2024).

The main goal of this study is to investigate the influence of human actions on rural regions,
concentrating specifically on the inland waters in the Southeast Black Sea Region. The inquiry is
centered on comprehending the repercussions of anthropogenic activities, primarily by evaluating the
extent of solid contamination in the designated study area. The principal result of this research is to
compile scientific evidence that underscores the present status of solid pollution, alongside providing
valuable suggestions to encourage improved practices in waste management. In this manner, the study
aspires to alleviate the negative consequences of litter pollution in rural regions and facilitate the
adoption of more efficient approaches to waste management. Ultimately, this research strives to
contribute to the preservation and enhancement of the rural environment specifically inland waters,
promoting sustainable methods and fostering a harmonious coexistence between human endeavors and
the natural environment.

2. MATERIAL AND METHOD
2.1.  Study Area

The Sera Lake is located in Akgaabat district of Trabzon city, about 1.2 km inside from shore, was
formed in1950.The surface area and maximum depth of Lake are 160 hectares and 25 meters,
respectively. The flow of sera stream feeding the Lake is varies between 50-350 I/s as seasonally (Bekar
et al., 2018; Mete & Bayram, 2024). The landslide material acted as a natural barrier, preventing the
water from flowing downstream and causing the formation of the lake. Sera Lake is fed by Sera Creek
and various small streams, with its water levels influenced by seasonal rainfall and runoff.

The lake supports a variety of aquatic life, including fish, amphibians, and a range of plant species. It
provides a critical habitat for these species, contributing to the region's biodiversity. The surrounding
area of Sera Lake is characterized by lush vegetation and scenic landscapes, making it an important
natural reserve. Sera Lake is a popular tourist destination, known for its serene beauty and recreational
opportunities. Visitors often engage in activities such as boating, fishing, and picnicking. The lake is
easily accessible from Trabzon city center, making it a convenient spot for both local residents and
tourists. Efforts have been made to preserve the natural environment of Sera Lake, with regulations in
place to manage tourism activities and prevent pollution (Deng et al., 2022).

In this study, the spatial and temporal concentrations of solid waste pollution in Sera Lake, a landslide
dam lake, were investigated. Sampling was conducted seasonally in 2023. To examine litter pollution
within the rural environment, a total of three stations were designated across the inland water of Sera
Lake. The selection of these three stations was based on their respective distances from the inland waters
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themselves. These stations are coded between S1 and S3. S1 station represents the stream entrance to
the lake, S2 station represents the middle part of the lake, and S3 station represents the outlet of the lake.
All three stations were strategically positioned along the lake, which tends to attract individuals seeking
leisure and recreational activities such as admiring the scenery, enjoying picnics, and partaking in
amateur fishing. A visual representation of the study area map is provided in Figure 1.
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Figure 1. Map of study area
2.2. Solid waste collection

This study involved the systematic collection and removal of all macro litter, defined as human-made
debris larger than 2.5 cm. The collection took place within designated transects ranging from 25 to 50
m? in size. It is important to note that organic litter, such as leaves, branches, tree trunks, naturally
occurring wood, and animal bones, was excluded from the analysis. The collected litter was categorized
into nine main types: plastic, rubber, metal, glass, paper, fabric, wood, medical waste, and sanitary
waste, following the classification by (OSPAR, 2010). All gathered litter was methodically collected
and subsequently disposed of in the nearest available waste container.

2.3.  Solid waste analysis

In order to assess the extent of litter pollution within the research area, the study focused on determining
litter composition, distribution, and density across all stations and throughout four distinct seasons.
Litter composition was ascertained through the calculation of the percentage representation of various
types of collected litter in relation to the overall amount collected. The density of litter items (D) was
computed by considering the total count or weight of litter items collected within a given transect (N),
the width of the transect (w), and the length of the transect (I) measured in meters. Subsequently, litter
density was evaluated employing the provided Equation (1), expressed as the quantity of items per unit
area (items/mz2).

D=N/(w*I) 1)
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2.4.

The data underwent normality testing using the Shapiro—Wilk test. To reduce skewness, a logarithmic
transformation model "Log (X + 1)" was applied to the material values (Uhm & Yi, 2023). Further
normality analysis indicated that the dataset was suitable for a non-parametric model, leading to the
application of a Kruskal-Wallis test (McKight & Najab, 2010) . Additionally, principal components
analysis (PCA) was used to identify associations between litter categories based on sampling periods
and stations. Material values were utilized for both the principal component analysis (Camargo, 2022).
All statistical analyses were performed using R v4.3.1, employing the following R packages:
FactoMineR, factoextra, tidyverse, prcomp, and ggplot2 (Rohart et al., 2017). The sources consulted
include (Kassambra A, 2023; Oksanen et al., 2020; Rohart et al., 2017; Wickham, 2011)

3. RESULTS AND DISCUSSIONS

During the year 2023, this study conducted an extensive litter removal from the lake during all four
seasons. The primary objective of this research was to assess the amount of collected litter, including
both the total number of items and their respective weights. To achieve this, the solid waste collected
was sorted into nine distinct categories based on their material composition and intended use. These
categories included plastics, metal, glass, textiles, wood, medical waste, sanitary waste, rubber, and
paper. The results of this research unveiled that a sum of 4583 objects, with an estimated weight of
around 617.45 kilograms, was gathered and eliminated from the research vicinity across all four seasons.
Additionally, it was ascertained that the mean weight density of the litter retrieved during these time
spans accounted for 62.3 grams per square meter.

Statistical evaluation

The average quantity of collected solid waste revealed a distribution where plastics constituted 51%,
metals accounted for 20%, glass and paper each comprised 6%, textiles and medical waste amounted to
10%, while both sanitary waste and rubber were 7%, and wood materials constituted 6%. Notably,
plastic materials emerged as the primary component, surpassing other materials such as metals, glass,
and paper in terms of quantity, forming a significant portion of the overall solid waste composition
within the study area. On the other hand, the cumulative solid waste collected based on its weight
exhibited a breakdown where metal constituted 27%, rubber comprised 20%, wood accounted for 22%,
plastics were 12%, glass and textile each constituted 10%, sanitary waste was 5%, and both medical
waste and paper amounted to 4%. Notably, materials with higher mass, such as metal, rubber, and wood,
were found to dominate the proportion of solid waste within the study area when considering quality
(weight). The highest concentrations were detected at station S3 in summer. The lowest concentrations
were determined at S1 station in winter (Figure 2). While the average item/m? was determined as 42.4,
the average kg/m was determined as 5.72 kg/m?.
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Figure 2. Composition of litter items and the density of litter. (a-b): litter density according to
composition of litter (c-d): litter density according to sampling period

For each station, plastic was identified as the solid waste derivative observed in the highest
concentrations. Generally high concentrations were determined at the S3 station, which represents the
outlet section of the lake. However, when the results were examined, the highest concentrations were
determined in the outlet section of the research area (S3) depending on the accumulation, while the
highest seasonal concentrations were determined in the summer season. An important reason is that
people use villages and hamlets intensively during the summer months and dump their waste into
streams. In addition, the use of the study area as a recreation area and the intense tourism activities in
the summer are another important reason for the increase in waste concentrations.

The Kruskal-Wallis test is a non-parametric alternative to the one-way ANOVA test. Therefore, the
Kruskal-Wallis test was applied to the materials based on the sampling period and stations. Dunn and
Benferroni tests were used to show intergroup differences in the data matrix. As shown in Figure 3. In
addition, there wasn’t a significant difference between the materials in terms of both density (items-
kg/m2) (p>0.005). (Figure 3).
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Figure 3. Statistical evaluation of solid waste waste concentrations both in number and weight

Biplots of Principal Component Analysis (PCA) were created, explaining > 50% of the cumulative
percentage of variance in each season (Figure 4). The first two principal component analysis (PCA) axes
collectively explained 52.5% of the total variability, with the first axis contributing 53% and the second
axis contributing 33.6%, as depicted in the PCA plot pattern. The PCA ordination reveals a robust
association between litter categories and sampling periods. Notably, there was a notable correlation
between the sampling periods and materials, evident from the correlation coefficients associated with
each axis. Plastic, metal, and rubber materials exhibit a strong linear correlation, whereas paper shows
a comparatively lower correlation than other materials (Figure 4). Additionally, the analysis indicated
that the summer sampling period differs significantly from other sampling periods. The PCA plot shows
that the distribution is further from the ordinate during the summer sampling period compared to the
other periods. Additionally, the stations (represented as points) are concentrated around certain litter
values, particularly plastic, metal, and rubber. This demonstrates that summer sampling is significant
both in terms of stationarity and periodicity.
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Figure 4. Principal component analysis (PCA) illustrating the seasonal convergence in litter composition
and characterization.
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The study's findings underscore that the attempts by the regulatory authorities to control solid waste
have not successfully mitigated the accumulation of solid waste in Sera Lake (Ozseker et al., 2022).
Despite the established bans on waste disposal within the river and lake catchment, there exists a
disregard for these regulations by individuals engaging in irresponsible behavior, persistently
participating in prohibited practices. This circumstance has further exacerbated the issue of solid waste
pollution in the region. Plastics are globally acknowledged as some of the most extensively used and
produced materials in modern society, serving a wide array of functions (Corcoran et al., 2009;
Thompson et al., 2009). Plastics have been tailored for specific uses such as beverage and drink
packaging, which are frequently utilized and transported to various locations. Furthermore, plastics are
characterized by their slow decomposition rates in the natural environment and lightweight properties,
which aid in their easy transport and accumulation. These attributes contribute to plastics being the most
prevalent type of waste by quantity. While plastic materials are widely distributed, their prevalence is
frequently overlooked due to their lightweight characteristics. On the other hand, heavier solid waste
like rubber, metal, and wood often contributes more significantly to the overall weight proportions of
solid waste (Hale & Song, 2020; Ogunola et al., 2018).

Also, assessing the weight of solid waste instead of focusing solely on the quantity of litter items can
alter the perception of the significance attributed to various sources of litter (Andriolo et al., 2024). It
remains crucial to meticulously assess and analyze the density of solid waste composition, as this aspect
plays a pivotal role in devising efficient management approaches and focused interventions aimed at
reducing the repercussions of pollution on both water ecosystems and human welfare. Sera Lake is a
recreation area where solid waste pollution resulting from tourism activities is intensely observed(Mete
& Bayram, 2024). When areas with natural beauties, especially Sera Lake, receive a heavy influx of
visitors, the balance of ecosystems in these areas may be disrupted and solid waste pollution can reach
serious levels. Unfortunately, food and beverage packaging, disposable products, personal hygiene
products and other waste types are thrown into the environment as a result of tourism activities, causing
pollution. Thus, this solid waste pollution negatively affects the ecosystem and causes water pollution
and relative pollution (Malinauskaite et al., 2017; Ozseker et al., 2022). Finally, the extensive usage and
production of plastic materials, particularly as drink and beverage packaging, has resulted in their
pervasive presence in our world. Plastics' long disintegration period and lightweight qualities contribute
to their buildup, making them the most found waste item in terms of amount. To tackle the problem of
plastic waste, collaborative efforts are essential to diminish plastic consumption, advocate for
sustainable alternatives, and establish efficient waste management infrastructures. Only through such
comprehensive endeavors can we mitigate environmental harm and ensure a more wholesome and
unpolluted future for our planet (Jambeck et al., 2015; Lan et al., 2022; Schneider et al., 2018; UNDP,
2017).

4. CONCLUSION

In this study, the spatial and temporal variation of solid waste pollution in Sera Lake, a recreational area
located in the central district of Trabzon province in the Southeastern Black Sea Region, where tourism
activities are intensely observed, was examined. The collection process spanning four seasons in 2023
enabled the compilation of a dataset encompassing a wide array of anthropogenic waste, specifically
macro waste larger than 2.5 cm. The subsequent categorization of this waste into nine distinct groups
facilitated a nuanced understanding of waste compaosition and its distribution patterns across the study
area. The collected data underscored the prevalence of plastic waste as the most dominant category, both
in terms of quantity and quality, with additional increases observed in other waste types such as metal,
glass, and paper. The prominence of single-use disposable items like packaging, plastic bottles, face
masks, and wet wipes revealed the challenges posed by individual consumption and visitor-related
waste. Notably, the research identified heightened waste accumulation during the summer and autumn
seasons, correlating with increased human activity. In conclusion, solid waste pollution resulting from
tourism activities in recreational areas like Sera Lake is a significant issue for sustainable tourism and
environmental management.
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OZET

Hayvansal protein kaynaklar1 insan beslenmesinde ¢ok 6nemli bir yere sahiptir. Kisi bagina hayvansal
protein tiiketimi ayni1 zamanda {ilkelerin gelismislik diizeylerini belirlemede de bir gosterge
konumundadir. Hayvansal tiretimde 6nemli bir yere sahip olan tavukguluk sektorii tiriinlerinin neredeyse
biitiin toplumlarda dini kisitlamalara ugramamasi, tim diinyada sevilerek tiiketilmesine sebep
olmaktadir. Tavukculuk sektoriiniin ana iiretim bilesenleri yumurta ve tavuk etidir. Yumurta biyolojik
deger olarak en degerli protein kaynagidir. Oyle ki déllii olmas1 durumunda kulugkaya konuldugunda
biitiin organ ve fonksiyonlari ile tam bir civciv olusturabilmektedir. Yumurta ¢ogu tilkede standartlar
belirlenerek kalite smiflar1 olusturulmustur. Yumurtanin kalitesi i¢c ve dis kalite 6zellikleri olarak iki
kisitmda incelenmektedir. Yumurtanin normal sekil ve kabuk yapisinin disinda disaridan
gozlemlenebilen pek ¢ok kusur ve anormallikleri mevcuttur. Ayni zamanda yumurtanin igerisinde de
normal olmayan kusurlar bulunabilmektedir. Yumurtanin i¢ ve dis kusurlari yemeklik yumurtalarda
tiikketiciler tarafindan tercih edilmemesinden, kulugkalik yumurtalarda ise kulugka randimani, ¢ikis giicii
ve civciv kalitesine olan olumsuz etkilerinden dolay1 ekonomik kayiplara sebep olmaktadir.

Yumurtanin dis kusurlar1 ana hatlar ile; Sekli bozuk, kabuksuz, ince kabuklu, kabuk yapisindaki
anormal olusumlar, renkle ilgili anormalliklerdir. I¢ kusurlar ise et ve kan lekesi, ¢ift sarili, sar1 ve akla
ilgili anormallikler seklinde siralanabilir. Yumurta verimi yoniinden yapilan yogun seleksiyonlar ayni
zamanda Kusurlu yumurta ireten tavuklari da ayikladigindan genetik olarak azalma egilimi
gostermektedir. Bu kusurlarin bir kismi genetikten kaynaklanmakla birlikte, tavugun yasi, yiiksek
sicaklik, yiiksek yerlesim sikligi, aydinlatma, besleme, hastaliklar, stres faktorleri gibi ¢evre kosullar
bu kusurlarin olusumunda etkili olmaktadir.

Bu calisma ile yumurta i¢ ve dis kusurlari ayrintili olarak ele alinarak anormallik ¢esitleri ve olusum
sebepleri ortaya konulmaya calisilmistir.

Anahtar kelimeler: Yumurta dis kusurlari, yumurta i¢ kusurlari, et-kan lekesi, ¢ift sarili yumurtalar

ABSTRACT

Animal protein sources have a very important place in human nutrition. Animal protein consumption
per capita is also an indicator in determining the development levels of countries. The fact that the
products of the poultry sector, which has an important place in animal production, are not subject to
religious restrictions in almost all societies, causes them to be consumed with pleasure all over the world.
The main production components of the poultry industry are eggs and chicken meat. Eggs are the most
valuable protein source in terms of biological value. So much so that if it is fertile, it can form a complete
chick with all its organs and functions when incubated. In most countries, egg standards have been
determined and quality classes have been created. Egg quality is examined in two parts: internal and
external quality characteristics. Apart from the normal shape and shell structure of the egg, there are
many defects and abnormalities that can be observed from the outside. At the same time, there may be
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abnormal defects inside the egg. Internal and external defects of the egg cause economic losses in food
eggs because they are not preferred by consumers, and in hatching eggs due to their negative effects on
hatchability, hatchability of fertile egg and chick quality.

External defects of the egg are outlined as follows; Deformed, shellless, thin-shelled, abnormal
formations in the shell structure and color related abnormalities. Internal defects can be listed as meat
and blood spots, double yolk, yellow and mind-related abnormalities. Intensive selection for egg
production also eliminates chickens that produce defective eggs, which tends to decrease genetically.
Although some of these defects are caused by genetics, environmental conditions such as the age of the
chicken, high temperature, high stocking density, lighting, feeding, diseases and stress factors are
effective in the formation of these defects. In this study, internal and external egg defects were discussed
in detail and the types of abnormalities and their causes were tried to be revealed.

Key words: Egg external defects, egg internal defects, meat and blood spot, double yolk eggs

GIRIS

Yetistiriciligi yapilan kanath tirlerinin hepsi yumurtlamakla birlikte yumurta denilince ilk akla gelen
tavuklardan elde edilen yumurtalardir. Tirk gida kodeksi yumurta tebligine goére yumurta; ©’Gallus
gallus var. domesticus cinsi tavuklardan elde edilen ve dogrudan insan tiiketimine veya gida sanayisinin
kullamimina sunulan ve teblig ekinde yer alan kalite ozelliklerini tasyyan kabuklu yumurta’™ seklinde
tarif edilmektedir. Tavuk yumurta iiretimi; Diinyada 83 milyon ton, Tirkiye’de 18 milyar adettir
(Anonim a). Tirkiye diinya yumurta tiretimi siralamasinda ilk 10. Siradadir. Tiirkiye de kisi basi
yumurta liretimi yaklasik 200 adettir. Bir yumurtada ortalama %11 kabuk,%29 yumurta saris1 ve % 60
yumurta aki bulunur. Yumurta C vitamin hari¢ biitiin vitaminleri icerir ve yaklasik 6 gr protein
bulundurur. A, D, E, K, Tiamin, Riboflavin, Pantotonik asit, Niacian, Folik asit, B-12 vitamini gibi
yagda eriyen ve suda eriyen vitaminler igerir. Fe, P, Ca ,Zn ,Cu gibi mineraller bakimindan zengindir
(Elmact oglu et al., 2018). Yumurta insan beslenmesi agisindan olduk¢a 6nemli bir besin kaynagidir.
Yumurtanin besleyicilik agisindan 6nemi, igerdigi protein miktar1 ve biyolojik degerliliginin yiiksek
olmasindan kaynaklanmaktadir. Yumurtanin besleyici degeri 21 giin igerisinde biitiin organ ve
fonksiyonlara sahip bir civciv olusturma kapasitesinden de anlagilmaktadir. Yumurta biiyiikk oranda
beyaz ve kahverengi kabuk rengine sahip olup, besin maddesi bakimindan aralarinda bir fark
olmamasina kargin tiiketici aligkinliklar1 kabuk rengi tercihini belirlemektedir. Yumurta kabugu ayni
zamanda yumurtay1 dis etmenlerden korurken yumurta icerisine mikroorganizma ve patojenler igin
bariyer gorevi de gormektedir. Son yillarda yumurta isleme sanayisinin gelismesine bagli olarak
yumurta kabuk rengi bu igleme sisteminde dnemini kaybetmistir. Yumurta kabugu, yumurta i¢in dogal
bir ambalaj gorevi goriir ve toplam yumurta bilesenlerinin %8 ila 11'ini olusturan organik ve mineral
maddelerden olusur. Yumurta kabugunun %94 ‘i kalsiyum karbonat (CaCO3), %]1,4 magnezyum
karbonat (MgCO3 ), %3 glikoproteinler, mukoproteinler, kollajen ve mukopolisakkaritlerden
olugsmaktadir. Mineral kismi %98,2 kalsiyum karbonattan olusur ve kalsiyum yumurta agirliginin
yaklagik %4'iinli olusturmaktadir (BARBOSA ve ark., 2011).

Yumurta kendine has bir sekil ve kabuk yapisina sahiptir. Ancak hastalik, genetik, besleme ve stres
faktorleri gibi sebeplerden dolay1 anormal kabuk yapisi, sekil bozuklugu ve anormal yumurta igi
yapisina sahip yumurtalar da olusabilmektedir. Yumurta kusurlar1 yemeklik yumurtalarla birlikte
kuluckalik yumurtalarda da ekonomik kayiplara sebep olmaktadir. Wilson ve arkadaglar1 (1981),
tiretilen yumurtalarin yaklasik % 4.77 civarinda kusurlu yumurta oldugunu ve bu durumun yumurta
ireticileri i¢in ekonomik kayiplara sebep oldugu bildirmislerdir. Yapilan aragtirmalar anormal yapidaki
yumurtalarin normal yapidaki yumurtalara gore embriyo 6liim oranlarinin yiiksek oldugu, ¢ikis giictiniin
ve civeiv kalitesinin anormal yumurtalarda daha diisiik oldugunu ortaya koymustur.(Copur, 2004,
Kamanli ve ark. 2010).

Yumurta anormallikleri yumurtanin alisila gelmis normal sekil, kabuk yapisi, rengi, kabuk yiizeyindeki
yabanci maddeler gibi dis anormallikleri olabildigi gibi, et-kan lekesi, ¢ift sarili yumurtalar, ak-sar1
anormallikleri gibi yumurta i¢ anormallikleri de olusabilmektedir. Kusurlu yumurta olusumuyla pek ¢ok
faktor iligkili olup bunlarin en 6nemlileri asagida belirtilmistir.
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KUSURLU YUMURTA OLUSUMUNA SEBEP OLAN FAKTORLER
Besleme

Besleme tavuklarin saglik, verim, iiriin kalitesi, yasama giicii gibi pek ¢ok ozelligi etkileyen ¢evresel
faktorlerin basinda gelmektedir. Yemlerin mineral madde oranlarinin olmasi gerekenden az veya fazla
olmasi durumunda yumurta i¢ ve dis kalite 6zellikleri ile ilgili problemlerin olabilecegiyle ilgili
bildirigler mevcuttur. Mc Cready ve ark. (1973) yaptiklari bir caligmada kalsiyum bakimindan yetersiz
rasyonlarla beslendigi durumda yumurta veriminde diisme, et kan lekesinde artis ve sar1 kalitesinde
diisiis oldugu bildirilmistir.

Sicakhik

Yiiksek ¢evre sicakligma maruz kalan (32.2 °C ve daha yukarisi) tavuklarin sicaklik diizenleme
mekanizmasi viicut sicakligini yeterince kontrol edemez ve bu nedenle viicut sicakligi yiikselir
(Oguntunji ve ark., 2010, Heywang, 1938; Wilson,1949). Bunun sonucu olarak yumurta verimi
diismekte ve yumurta kabuk kalitesi azalmaktadir. Yumurta veriminin azalmasinda sicaklik stresine
bagli olarak iireme hormonlarinin sentezlenmesiyle ilgili aksakliklar ve yem tiiketimindeki azalma etkili
olmaktadir (Yakubu ve ark., 2007, Rozenboim ve ark., 2007, Oguntunji ve ark., 2010). Ayni1 zamanda
sicaklik stresi tavuklarda yumurta sarisi agirhigi sart rengi ve yumurta agirliginda diisiislere sebep
olmaktadir (Chen et. al. 2023). Yumurta kabuk kalinligi ve kirilma direncindeki azalma, yem
tilketimindeki diisiise bagli olarak yemle almman kalsiyum miktarinin azalmasi ve tavugun viicut
sicakligini diislirebilmek amaciyla deriye daha fazla kanin yonlendirilmesi sonucu uterusa kanla taginan
Ca miktarinin azalmasindan kaynaklanmaktadir (Chauhan ve Roy, 2007).

Hastahklar

Pek ¢ok hastalik tavuklarda 6liim, saglik problemi ve verim kaybinin yaninda dogrudan veya dolayli
olarak anormal yumurta olusumuna da sebep olmaktadir (Catania ve ark., 2010). Salmonella,
Mikoplazma, Escherichia coli, bulagici koriza, Ornithobacterium, Gallibacterium, spirochaetosis),
viriisler (enfeksiyon bronsit, egg drop sendromu, avian ensefalomiyeliti, kus gribi, newcastle hastaligi,
laringotrakeit), sendromlar (yagli karaciger hemorajik sendromu, osteoporozu) ve toksik ajanlar
yumurta kabuk anormalliklerine sebep olmaktadir (Roberts ve ark., 2011; Hill ve Lorenz 1956).

Stres Faktorleri

Stres, bir organizmanin hayatta kalmasi veya refahi igin gercek veya beklenen bir tehdit olarak algiladigi
cevresel uyaranlara tepki verme seklini ifade eder (Harvey ve ark.,1984). Yetistirme sistemleri, yerlesim
siklig1, folluklar, korku gibi faktorler de tavuklarda stres kaynakli dogrudan veya dolayl olarak yumurta
kalitesini etkilemektedir (Tauson ve ark., 1999). Tavuklarin yumurta kanalinda yumurta kabuk bezine
ulasmadan Once yasanan stresler yumurta kabuk olusumu siirecini tamamen etkileyerek ince yada
yumusgak kabuklu yumurtalar olugmasina sebep olur.

Aydinlatma

Isik tavuklarda g6z yoluyla beyinde bulunan hipotalamusun hipofiz bezini uyararak iireme
hormonlarmin salgilanmasini saglayarak yumurtaya baglama zamani, yumurta biiyiikliigii ve yumurta
verimi iizerinde etkilidir. Isigin dalga boyu, siiresi, siddeti ve kalitesi tavuklarda davranis, refah ve
performans: etkilemektedir (Kamanli ve ark., 2015). Ozellikle hatali aydinlatma programlarinin
uygulanmasi anormal yumurta olusumuna sebep olabilmektedir (Dunkley 2022; Anonim b).

Genetik Faktorler

Yumurta i¢ ve dig kusurlarinda genetik yap etkili olmakla birlikte yapilan yogun 1slah ve seleksiyon
¢aligmalart yumurta verim ve kalitesinin artmasinin yaninda anormal yumurta olusumunda da azalmaya
sebep olmustur ( Wolc ve ark., 2012; Solomon 1997; Mazzuco ve Bertechini 2014 ). Farkli tavuk
irklarinda yumurta kabuk ve i¢ kalite bakimindan farkliliklar mevcuttur. Yumurta verimi bakimindan
yapilan seleksiyon ¢alismalar1 diger bazi 6zelliklerle birlikte yumurta kabuk kalitesini de etkilemektedir
(Roberts 2004).
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Yas

Yumurta kabuk zar1 iki katmandan olugmaktadir. Bu zarlar yamurta kabuguna dayanaklik saglar. Geng

yumurtaci tavuklarda kabuk zar1 daha kalindir ve yumurta kabugu yapisinda 6nemli rol oynarlar.
Tavuklarda yasin ilerlemesine bagl olarak kabuk kalitesinde dogal bir diisiis olur bu yumurta
biiyiikliigliniin artmasi ve yasa bagl olarak kemiklerde bulunan kalsiyumu kabuk olusturmak i¢in
kullanma yeteneginin azalmasindan kaynaklanmaktadir. ( Barbosa ve ark., 2012; Figueiredo ve ark.,
2011; Menezez ve ark., 2012). Yapilan baz1 ¢aligmalarda yas artisina bagh olarak yumurta kabuk ve
sekil anormalliklerinde artis oldugu gézlenmistir. Shahrazad ve ark., (2021) yapmis olduklari ¢alismada
yumurta tavuklarinda yasin ilerlemesine bagli olarak yumurta kabugu ve sekil anormallikleri
bakimindan 6nemli derecede fark oldugunu belirlemislerdir. Bari ve ark., (2020) ve Camargo ve ark.,
(2021) yumurta tavuklarinda yaptiklari ¢alismalarda benzer sonuglar elde etmislerdir.

YUMURTA DIS KUSURLARI
Soluk renkli yumurtalar

Yumurta, yumurta kanallinda kabuk bezi (uterus) olarak bilinen bdlgeye ulastiginda, yaklasik 20 saat
boyunca orada kalir. Burada yumurta kabugu biiyiik oranda kalsiyum karbonat halinde ¢okelir. Tavugun
yumurta kabugunun kahverengilik derecesi, kiitikiil ile dogrudan iligkili olan pigmentin miktarina
bagldir. Kahverengi yumurtalarda kabuk olusumu ilerledikge, kabuk bezinin yiizeyini kaplayan epitel
hiicreleri pigmentleri sentezlemeye ve biriktirmeye baslar. Ug ana pigment biliverdin-IX, ¢inko selat ve
protoporfirin-IX'tir. Ticari kahverengi kabuklu yumurtalarinda en ¢ok bulunan pigment protoporfirin-
IX'tur. Baz1 durumlarda normal kahverengi kabuk renginden farkli derecelerde olmak {izere daha soluk
yumurtalar olusabilmektedir. Yiiksek yerlesim sikligi, tavuklara kaba muamele ve giiriiltii gibi stres
faktorleri, siirii yasinin ilerlemesi, siilfonamidli ilaglar ve nikarbazin gibi koksidiyostat ilaclarinda
bulunan kimyasal maddeler, newcastle ve bronsit enfeksiyonlari gibi viral hastaliklar bdyle yumurtalarin
olusum sebeplerinden bazilaridir (Durmus ve ark., 2007; Butcher ve ark., 1995).

Sekil 1: Soluk renkli yumurta
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Lila - pembe renkli yumurtalar

Sekil 2: Lila-pembe renkli yumurta

Kahverengi yumurtalarda bazen kabuk rengi leylak veya pembeye ¢alar renklerde olusabilmektedir. Bu
durum hatlar ve wrklar arasinda oransal olarak degisiklik gosterebilmektedir (Adomako ve ark., 2020).
Boyle yumurtalar genellikle stresten veya yemdeki fazla kalsiyumdan kaynaklanmaktadir (Roberts
2019).

Kirli yumurtalar

Sekil 3: Kirli yumurta

Kirli yumurtalar kulugkalik ve yemeklik yumurta tiretiminde ekonomik kayiplarla birlikte pek ¢ok
sorunu da beraberinde getirmektedir. En 6nemli sebebi 6zellikle altlikli sistemli kiimeslerde tavuklarin
folluk yerine yere yumurtlamalaridir. Kirlilik derecesi althgin durumuna gore degisiklik gosterir. Yemin
icerigindeki sindirilemeyen maddelerin orani, yemin tuz orani, elektrolit dengesizligi gibi durumlar
diskinin viskozitesini etkileyerek altligin daha fazla kirlenmesine ve dolayisiyla kirli yumurta oranina
etkili olabilmektedir. Sindirim sistemindeki aksamalar, bozuk yem ham maddeleri de kirli yumurta
olusumunu dogrudan veya dolayl olarak etkilemektedir (Roberts 2019). Uretim sistemi sekli de kirli
yumurta orani izerinde etkilidir, kafes sistemleri, altlikli sistemler, serbest sistem ve organik yetistirme
sistemlerine gore daha avantajlidir (Pires ve ark., 2020).
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Kan lekeli yumurtalar

Sekil 4: Kan lekeli yumurta

Tavuklarda kabugu kan lekeli yumurta olusumunun en biiyiik sebebi prolapsusdur. Prolapsus ile vajina
ve kloakta meydana gelen ¢atlamalar sonucu kanamalar olabilmekte buda yumurtlama esnasin da kanin
yumurta kabuguna bulasarak kan lekeli olarak yumurtlamasina sebep olmaktadir. Prolapsus olusumunda
pek cok sey sebep olabilmektedir. Normalden hafif veya normalin iistiindeki agirlikta olan tavuklar,
erken yumurtaya baslama, erken ve ani olarak aydinlatma siiresinin artirilmasi, ¢ift sarili yumurta
yumurtlama ve bazi bagirsak hastaliklari bunlarin baglicalarindandir ( Tekeli ve ark., 2012).

Kabuksuz yumurtalar

Sekil 5: Kabuksuz yumurta

Kabuksuz yumurta; yumurtada alblimin, yumurta sarisi ve kabuk alti zarlarmin olmasma karsin
kalsiyum karbonattan olusan sert mineral tabakanin olmamasi durumudur. Yumurta kabugunun
olustugu uterustaki yapisal bozukluklar, baz1 hastaliklar, yetersiz beslenme, yemdeki mineral madde
eksiklikleri, kabuksuz yumurta olusumuna sebep olabilmektedir. (Van Eck ve ark., 1976; Buckner ve
ark., 1922; Hewitt 1939; Romanoff ve Romanoff, 1949).
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Yumusak kabuklu yumurtalar

Yumurta kabuk alt1 zarlarin iizerine ince bir kalsiyum tabakas1 ile sert olmayan bir kabuk yapisinin
olusmast durumudur. Baz1 hastaliklar, stres, yemlerdeki asir1 fosfor tiikketimi, yiiksek cevre sicakligi,
tavugun yasi, hormonlar, tuzlu su ve mikotoksinler sonucunda meydana gelebilmektedir (Britton 1977,
Hester ve ark., 1991 ). Boyle yumurtalar 6zellikle kafes sistemlerinde giibre bandina diistiigiinden dolay1
tespit edilmesi giiclesebilmektedir.

Catlak yumurtalar:

Catlak yumurtalar; sicaklik stresi, yas, tuzlu su, yetersiz beslenme, mikotoksinler, kalsiyum ve bazi
vitamin eksikliklerinden dolay1 olusabildigi gibi kafes sistemlerinden, yumurta toplama sikligi,
yumurtanin tagima esnasinda dikkatli davranilmamasi gibi sebeplerden de kaynaklanabilmektedir.
Ayrica yumurta kabugundaki diger anormalliklerde kirik catlak olusum oraninin artmasina sebep
olabilir, ¢iinkii baz1 anormallikler kabuk kirilma direncini diisiirebilmektedir. Farkli ¢esit ve formlarda
catlaklar olusumu s6z konusudur. Bunlar; kilcal ¢atlaklar, yildiz ¢atlaklar ve kabuktaki belirgin ¢atlaklar
seklinde olabilir (Durmus ve ark., 2007). Kabuktaki ¢atlaklarin bazilarimi goézle tespit etmek kolay
olmayabilir bunlar 1s1k kontroliinden gegirilerek veya elektronik bir ¢atlak detektorii yardimiyla tespit
edilebilir (Roberts 2004).

N

Sekil 7: Catlak yumurta
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Dalgahi-burusuk kabuklu yumurtalar

Sekil 8: Dalgali-burusuk kabuklu yumurta

Yumurta kabugu yiizeyinin dalgali ve burusuk goriiniimlii olma durumudur. Stres, enfeksiydz bronsit,
yiikksek yerlesim siklig1, igme suyundaki asiri tuz orani, tavugun yasi, miotoksinler, beslenme
yetersizligi, kalsiyum, bakir ve D3 vitamini yetersizliginin sebep olabilecegi yumurta kabuk kusurudur
(Durmus ve ark., 2007; Morishita ve ark., 1996; Baumgartner ve ark., 1978). Yumurta kabugu zar yapis,
dalgali yumurta kabugu olusumu {izerinde etkili olabilmektedir, yumurta kabuk zarlarinin ince ve zayif
olmasi dalgali-burusuk yumurta kabuk olusumunu arttirmaktadir (Cooke ve ark., 1970).

Piiriizlii-piitiirlii kabuklu yumurtalar

Sekil 9: Piirtizlii-piitiirli kabuklu yumurta

Yumurtanin sekil olarak normal olmasina karsin yiizey dokusunun piitiirlii-piiriizlii yapiya sahip olma
durumudur. Yumurta kabugunun piiriizliiliik durumu iki sekilde olabilmektedir, ilkinde piiriizler sadece
yumurta kabugu yiizeyinde bulunmakta olup yumurta kabugundan bir etki ile kolayca ayrilabilmektedir.
Ikincisinde ise piitiir ve piiriizler yumurta kabugu ile kabuk alti zar1 arasinda herhangi bir yerde
bulunabilmektedir. Bunlar yumurta kabuk yilizeyinden uzaklastirildiginda kahverengi- beyazimsi toz
seklinde bosluklar olusmaktadir (Arafa ve ark., 1982). Piiriizlii yumurta olusumunda, tavugun yasi,
yerlesim siklig1 , 1rki, stres ve yetersiz beslenme etkili olabilmektedir (Roland ve ark., 1975; Roland,
1978; Farmer and Roland 1982). Yemlerdeki vitamin D3 fazlalig: piitiirlii piiriizlii yumurta olusumunu
artirdig1 bildirilmektedir (Goodson-Williams ve ark., 1986). Khogali ve ark., (2022) yash tavuklarda
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yaptiklar1 ¢aligmada yemlere probiyotik ilavesinin pliriizli-piitiirlii yumurtanin oranmi azalttigini
bildirmislerdir.

Kabuk yiizeyi kalsiyum tortulu yumurtalar

Yumurta kabugu yiizeyinde tortu seklinde kalsiyum birikintisi olan yumurtalardir. Uterustaki yapisal ve
fonksiyonel bozukluklar, stres, yemlerin yiliksek oranda kalsiyum igermesi gibi sebeplerden dolay1,
yumurta kabugunda belirgin kalsiyum tabakasi ve kabuk {izerinde beyaz tebesirimsi lekelerin
olugmasidir ( Solomon, 1997). Yumurta kabugunun uterusta olustugu ge¢ donemde tavuklarin rahatsiz
edilmesi yumurtanin normalden daha uzun siire tutularak yumurtlamanin geciktirilmesine sebep
olmakta, bu durum da kabuk yiizeyinde kalsiyum birikimine sebep olabilmektedir. Bunun orani ise
yumurtay1 tutma siiresine gore degisebilmektedir. Alisa geldikleri folluga girisleri engellenen tavuklar
da yumurtayr tutarak yumurtlamayi geciktirmekte ve bu durum da yiizeyi kalsiyum birikintili
yumurtalara sebep olabilmektedir (Hughes ve ark., 1986).

Sekil 10: Kabuk yiizeyi kalsiyum tortulu yumurta

Kabugu beyaz-kahverengi benekli yumurtalar

Sekil 11: Kabugu beyaz-kahverengi benekli yumurta

Yumurta yiizeyindeki beyaz veya kahverengi beneklerin olusmas1 durumudur. Ozellikle yash tavuklarda
kahverengi yumurta kabuklarinda daha yaygindir. Benekli olan kisimlar normal kisimlara nazaran daha
kalin yapidadir. Kahverengi yumurtalarda rengin olugsmasini saglayan protoporfirin IX pigmentinin
miktar1 benekli olan kisimlarda daha yiiksektir. Benekli yumurtalarda kulugka randimani normal
yumurtalara gore daha diisiiktiir. Yumurta kabugu pigmenti olan protoporfirin IX’in esit olmayan
dagilimi benekli yumurta olusumuna yol agtig1 bildirilmektedir (Cheng ve ark., 2023).
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Kabugu yar1 saydam benekli yanmurtalar

Sekil 12: Kabugu yar1 saydam yumurta

Yumurta kabugunun bazi kisimlarimin yar1 saydam benekli olmasi durumudur. Bu tiir kabuga sahip
yumurtalar ayni zamanda ince ve kirilgan bir yapiya sahiptir. Hastaliklar, mikotoksinler, yiiksek
yerlesim sikligi ve asir1 nem saydam benekli yumurta olusumuna sebep olabilmektedir. Boyle
yumurtanin olusumuna genetiginde etkili olabilecegi bildirilmektedir (Qu ve ark., 2021; Jacob ve ark.,
2000) . Yar1 saydam benekli yumurtalar normal yumurtalara gére daha ince kabuk zarmna sahiptir (Liu
ve ark., 2007, Nie 2013). Solomon (1991) yumurta kabugundaki yar1 saydam beneklerin yumurta
icerisindeki nemin kabuk zar1 aracilifiyla yumurta kabuguna aktarilmasi ve kabukta birikmesi sonucu
oldugunu bildirmistir. Chosusalkar ve ark., (2010) yar1 saydam benekli kabuklu yumurtalara
salmonellanin daha kolay niifus edecegini bildirmislerdir.

Kabugu kemerli yumurtalar

Sekil 13: Kabugu kemerli yumurta

Yumurta kabugunun ekvatoral orta kisminda kemer veya fazladan kabuk tabakasi bulunan yumurtalar
kabugu kemerli yumurtalar olarak adlandirilir. Uterusta kabuk olusumu sirasinda yumurta kabugunun
orta kismindan catlayip daha sonra catlagin iizeri tekrar kabuk tabakasi ile kaplanarak onarilan
yumurtalardir (Koelkebeck 2012; Roland 1982). Asir1 aydinlatma siiresi, stres, tavugun yasi ve yiiksek
yerlesim siklig1 kemerli yumurta olusum sikligint arttirmaktadir (Koelkebeck 2012; Roland 1982);
Mack, 2019; Roberts 2019 ). Tavuklarin sikismasina sebep olacak kafes boyutlar1 da boyle yumurtalarin
olusma sikligini arttirabilmektedir (Dorminey ve ark., 1965). Abanikannda ve ar., (2007), bu gibi
yumurtalarin yumurtlamadan 10-14 saat once olustugunu bildirmiglerdir.
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Kabugu anormal sekilli yumurtalar

Sekil 14: Kabugu anormal sekilli yumurta

Yumurta sekli genisliginin uzunlugu ile orani olan sekil indeksi ile ifade edilmektedir. Yemeklik ve
kuluckalik yumurtalarda ideal sekil indeksi degerleri % 74 diir. %76 degerinden fazla yumurtalar
yuvarlak, % 72-76 deger alan yumurtalar normal ve % 72 degerin altinda olan yumurtalar ise uzun sekilli
siiflarima girmektedir (Tirkoglu ve Sarica 2014). Yumurta kabugunun olmasi gereken normal
seklinden farkli gekillerde olmasi durumudur. Bu yumurtalar; ¢ok kiigiik, cok biiylik, yuvarlak ve ya
uzun sekilli olabilir. Anormal sekilli yumurtalarin olusumunda; Uterustaki yapisal bozukluklar veya
deformasyonlar, bazi hastaliklar, yiiksek sicaklik, stres ve asir1 yerlesim siklig1 ve genetik faktorler etkili
olmaktadir (Hughes ve ark., 1986; Beyer 2005). Yemdeki bazi mineral maddelerin formu ve miktarlar
da bozuk sekilli yumurta olusum oranina etki etmektedir ( Vandepopuliere ve Lyons 1992).

Kabugu beyaz banth yumurtalar

Sekil 15: Kabugu beyaz bantli yumurta

Yumurtanin kabuk olusumu esnasinda yumurtlanmadan tutulurken, uterusa baska bir yumurtanin
girerek ilk yumurta ile temas etmes sonucu ilk yumurta iizerinde beyaz bant seklinde ilave kalsiyum
tabakasinin olugmasidir. Tavuklarin rahatsiz edilmesi sonucu yumurtanin uterusta normal bekleme
zamanindan daha uzun siire tutulmasi béyle yumurtalarin olusumuna sebep olabilmektedir (Hughes ve
ark., 1986; Reynard 1999).
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YUMURTA iC KUSURLARI
Et-kan lekeli yumurtalar

Sekil 16: Et-kan lekeli yumurta

Kan lekeleri tavugun yumurtaligi veya yumurta kanalinda bulunan kan damarlarinda meydana gelen
kanamalar sonucu olugmaktadir. Kan lekesi yumurta sarisinda ise kanama yumurtalikta sarmin
infindibuluma diismesi esnasinda veya yumurta sarisi yumurta akinin olustugu magnuma ulasmadan
once olusan kanamalardan kaynaklanmaktadir. Kan lekesi yumurta akindaysa muhtemelen yumurta
kanalinin magnum kisminda meydana gelmistir. Doku pargalar1 ise yumurtalik veya yumurta kanali
dokusundan kopan ve magnuma kadar siiriiklenerek aka dahil olan pargalardir. Kahverengi yumurtaci
tavuklarda et kan lekesi goriilme orani beyaz yumurtaci tavuklara oranla daha yiiksektir. Yiiksek ¢evre
sicaklig1 da et kan lekesi olusumunu arttirmaktadir( Jacob ve ark., 2000; Durmus ve ark 2007; Jeffrey
ve F. P. 1945). Et-kan lekesi yumurtanin kalite siniflandiriimasinda yumurtanin alt kalite siniflarina
diismesine sebep olarak ekonomik kayiplara yol acarken, belli ¢aplardan biiyiik olmasi ise yenilemez
yumurta sinifina girmesine sebep olmaktadir.

Yumurta sarisi lekeleri

Yumurta sarisinin yiizeyinde soluk renkli lekelerin olusmasi durumudur. Bu alanlarin boyutlari, renkleri
ve tonlar1 farkli olabilmektedir. Asir1 durumlarda kahverengi lekeler seklinde goriilebilmektedir. Bu
lekeler yumurtanin besin degeri ve lezzetini etkilemedigi halde tiiketiciler tarafindan hos karsilanmaz.
Yumurta sarisi1 g¢evreleyen vitellin zarmi olumsuz yonde etkileyen faktorler leke olusumunu
arttiracaktir. Tavugun yasi (yasl tavuklarda goriilme oran1 daha diisiiktiir), baz1 antikoksidiyal ilaglar,
pamuk tohumu kispesinde bulunan gossipol, kalsiyum eksikligi ve genetikten kaynaklanmaktadir
(Jacob ve ark., 2000).
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Sekil 17: Lekeli yumurta sarist

Cift sarili yumurtalar

Sekil 1: Cift sarili yumurta

Tek yumurta kabugunun igerisinde iki adet yumurta sarisinin olmasi durumudur. Cift sarili yumurtalar
ozellikle kuluckalik 6zellikler bakimindan tercih edilen yumurtalar degildir. Cift sarili yumurtalar
tavuklarda yumurtlama dongiisii boyunca % 1-2 oraninda goriilebilmektedir. Cift sarili yumurta
olusumunda genetik, yiiksek yumurta yoniinde yapilan seleksiyon, tavugun yasi, aydinlatma, besleme
etkili olmaktadir (Conrad ve Warren 1940; Machal ve ark., 2004). Cift sarili yumurtalarin olusum orani
yumurta sarisi foliikillerinin ¢iftler halinde gelistigi yumurtlamanin ilk 10 haftasinda daha yiiksektir.
Cift sarilt yumurtalar sanildigi gibi her zaman normal yumurta boyutundan biiyiik olmay1p bunlarin %
40 dan fazlas1 normal yumurta boyutunda olabilmektedir (Salamon ve ark., 2020).

TARTISMA VE SONUC

Ic ve dis yumurta kusurlari degisik oranlarda olmak iizere tiim tavuk¢uluk isletmelerinde
goriilebilmektedir. Cift sarili yumurtalarda oldugu gibi bu yumurtalar bazi toplumlarda tercih edilebilir
ve severek tiiketilebilir olmakla birlikte bazen tavugun kendisine de zarar verebilmektedir. Cift sarili
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yumurtalar genelde normalden iri olduklarindan, prolapsus a sebep olup tavugun kloakinda kanamalar
olusturarak baska kabuk kusurlarina da yol agabilmektedir. Diger gozle goriilebilir kusurlarin tamamina
yakin tiiketiciler tarafindan tercih edilmez ve ekonomik kayiplara sebep olabilmektedir. I¢ kusurlarin
bir kismi1 gelismis yumurta tasnif ve kontrol makineleri ile tespit edilebilirken bir kismu tiiketiciye ulasip,
yumurta kirildiginda ortaya ¢ikmaktadir. Bu durum, tiiketicilerin ve ¢ocuklarin yumurtaya bakis agisini
olumsuz etkileyebilmektedir. Yumurta kusurlarinin biiyiik bir kismi1 dogrudan veya dolayli olarak siirii
yonetimi ile ilgilidir. Siiriilerin iyi yonetilemedigi, besleme ve yetistirme uygulamalarinin usuliine
uygun yapilmadigi durumda anormal ve kusurlu yumurta olusum oraninda artiglar ile birlikte kanath
sagligi, refaht ve verim performansi bakimindan kayiplar olusmasi kagmilmazdir. Hayvan refahinm
gozetecek yetistirme uygulamalari, iyi siirii yonetimi beraberinde kusurlu yumurta olusumunu da
azaltacagi agiktir.
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OZET

Fenolik bilesikler ikincil metabolitler igerisinde olduk¢a 6nemli biyoaktif molekiillerdir. Bu maddelerin
etkileri oldugu ve antibakteriyel, antiinflamatuar, antioksidan gibi ozelliklere sahip olduklan
bilinmektedir. Bu calismada Ege Bolgesi'nden toplanan 2 adet tiitiin (Nicotiana tabacum) tohumunun
(Izmir Ozbas, Sar1 Baglar 407) ve 1 adet tiitiin yapragmin (Akhisar 97) fenolik icerigi incelenmistir. Bu
amagla kaynar su ekstraksiyonu kullanildi. Halk arasinda bitkilerden tedavi edici 6zellikler elde etmenin
en yaygin yontemi kaynar su kullanmmdir. Titiin ¢ekirdegi ve yapraklarinin olumlu etkileri
bilindiginden bu etkiye katki saglayan fenolik bilesikler incelenmistir. 2 g numune 20 dakika boyunca
kaynar su ile ekstrakte edildi ve soguyan ekstrakt siiziildiikten sonra LC (Agilent 1260 Infinity)-MS/MS
(Agilent 6420 Triple Quadrupole) ile analiz edildi. Analizlerde C18-ODS kolonu (25x4.6mmx5um)
kullanildi. Mobil fazlar olarak %0,1 formik asit (A) ve metanol (B) iceren su kullanildi. Incelenen 35
fenolik bilesikten 15'inin miktarlart belirlendi. Elde edilen sonuglara gore; gallik asit, 2,5-
dihidroksibenzoik asit, protokatekuik asit, klorojenik asit, 3-hidroksibenzoik asit, 4-hidroksibenzoik
asit, kafeik asit, siringik asit, p-kumarik asit, ferulik asit, hesperidin, hiperosid, ellagik asit miktarlari,
kersetin ve pirokatekol belirlendi. Tohumlardaki en yiiksek fenolikler ayni sirayla (Izmir Ozbas, Sari
Baglar 407): 2,5-dihidroksibenzoik asit: 108,10£2,15-43,38+0,91; protokatekuik asit 112,02+2,97-
44,55+1,43 ve hesperidin: 150,04+5,56-148,78+4,94 ng/g idi. Yapraktaki ferulik asit konsantrasyonu
42,11+1,32, hesperidin konsantrasyonu ise 32,45+0,75 ng/g olarak belirlendi. Bu fenolik bilesiklerin
toplam antioksidan ve antimikrobiyal etkilere katkida bulundugu diisiiniilmektedir. Tiitiin tohumlar1 ve
yapraklart iizerine yapilan arastirmalar su anda sinirlidir ve mevcut literatiire anlamli bir katk: saglamak
icin gesitli ekstraksiyon kosullar1 kullanilarak ek deneyler yapilmasi gerekmektedir.

Anahtar Kelimeler: Nicotiana tabacum, tiitiin, fenolik igerik, LC-MS/MS

ABSTRACT

Phenolic compounds are highly significant bioactive molecules within secondary metabolites. These
substances are known to have impacts and to possess qualities such as antibacterial, anti-inflammatory,
and antioxidant capabilities. In this study, the phenolic content of 2 tobacco (Nicotiana tabacum) seeds
(izmir Ozbas, Sar1 Baglar 407) and one tobacco leaf (Akhisar 97) collected from the Aegean Region
were examined. Boiling water extraction was used for this purpose. The most prevalent method for
extracting therapeutic properties from plants among the general public is through the use of boiling
water. Since the positive effects of tobacco seeds and leaves are known, phenolic compounds that
contribute to this effect have been examined. The 2 g of samples were extracted with boiling water for
20 minutes, and after the cooled extract was filtered, it was analyzed by LC (Agilent 1260 Infinity)-
MS/MS (Agilent 6420 Triple Quadrupole). C18-ODS column (25x4.6mmx5um) was used for the
analyses. Water containing 0.1% formic acid (A) and methanol (B) were used as mobile phases. The
quantities of 15 out of the 35 phenolic compounds that were being investigated were determined.
According to the results obtained; the amounts of gallic acid, 2,5-dihydroxybenzoic acid, protocatechuic
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acid, chlorogenic acid, 3-hydroxybenzoic acid, 4-hydroxybenzoic acid, caffeic acid, syringic acid, p-
coumaric acid, ferulic acid, hesperidin, hyperoside, ellagic acid, quercetin and pyrocatechol were
determined. The highest phenolics in the seeds are, in the same order (izmir Ozbas, Sar1 Baglar 407):
2,5-dihydroxybenzoic acid: 108.10+£2.15-43.38+0.91; protocatechuic acid was 112.024+2.97-44.55+1.43
and hesperidin: 150.04+5,56-148.78+4.94 pg/g. The concentration of ferulic acid in the leaf was
determined to be 42.11£1.32, while the concentration of hesperidin was discovered to be 32.45+0.75
ug/g. These phenolic compounds are thought to contribute to the total antioxidant and antimicrobial
effects. Research on tobacco seeds and leaves is currently restricted, and it is necessary to undertake
additional experiments using various extraction conditions in order to make a meaningful contribution
to the existing body of literature.

Keywords: Nicotiana tabacum, tobacco, phenolic content, LC-MS/MS

GIRIS

Sekonder metabolitler 6nemli islevlere sahip biyomolekiillerdir. Antioksidanlar1 olusturan sekonder
metabolitler 3 genel baslik altinda toplanabilir. Bunlar fenolikler ve karotenoidler ile alkaloidleri de
igine alan tglincii bir gruptur. Sekonder metabolitler icerisindeki en biiyiik grubu olusturan fenolik
bilesikler de genel olarak ii¢ farkli grupta gosterilebilir: Flavonoidler, fenolik asitler ve diger fenolik
bilesikler. Giiniimiizde, bitki fenoliklerinin yaklasik 10000 farkli yapisi bilinmektedir (Nollet ve
Gutierrez-Uribe, J. A. (Eds.) 2018). Fenolik bilesiklerin antioksidan aktivitesi, serbest radikalleri
temizleme, elektron veya hidrojen atomlar1 verme veya metal iyonlarimi selatlama yetenekleri ile
karakterize edilebilmektedir. Fenolik bilesik yapisi, radikal yakalama ve metal selatlama aktiviteleri i¢in
onemli bir faktordiir. Fenolik bilesikler en dnemli biyoaktif bilesikler arasindadir. Bunlarin morfolojik
gelisim, fizyolojik siiregler ve iiremeye biiylik katilimlar1 nedeniyle bitki ikincil metabolitlerinin en
6nemli gruplarindan biri oldugu bulunmustur (Nollet ve Gutierrez-Uribe, J. A. (Eds.) 2018; Mojzer ve
ark. 2016; Dziato ve ark. 2016).

Nicotiana tabacum (Tiitiin), Solanaceae familyasina ait tarimi yapilan, boyu 2 metreye kadar ulasan ¢ok
yillik otsu bir bitkidir (Kishore, 2014). Tropikal ve subtropikal Amerika'ya 6zgii olmasina ragmen bugiin
diinya ¢apinda yetistirilmektedir (Sharma ve ark. 2016). Tiim pargalar1 yapigkandir ve nikotin igeren
sar1 bir salg1 salgilayan kisa, yapiskan-bez tiiyleriyle kaplidir. Diinya genelinde en biiyiik tiitlin iretimi
siralamasinda Cin Halk Cumbhuriyeti birinci siradayken onu Hindistan ve Brezilya izlemektedir. Tiirkiye
tiretim miktar1 bakimindan 13. siradadir. Tiirkiye’de ise Adiyaman, Denizli, Manisa, Samsun ve [zmir
illeri tiretimde en 6n siralarda yer almaktadir (Karabacak, 2016; Dernegi, T. E. 2018, Kalkinma Atolyesi,
2023).

Nicotiana tabacum bitkisinin yapraklarindan elde edilen tiitiiniin diinya genelinde genis bir tiiketici
kitlesi bulunmaktadir. Bununla birlikte tiitiin denilince akla ilk 6nce sigara kullanimi gelmekte ve saglik
tizerindeki olumsuz etkileri ile iligkilendirilmektedir. Diinya genelinde olduk¢a yaygin olan sigara
tilketiminin kanser, kalp hastaliklar1 ve solunum problemleri olmak {izere bir¢ok saglik soruna yol agti1
iyi bilinmektedir. Tiim bu olumsuz etkilerinin yaninda, tarih boyunca tiitiiniin baz1 yararli kullanimlari
da olmustur. Geleneksel tipta uzun bir gegmise sahip olan tiitiiniin 6zellikle Amerika'nin yerli halklart
tarafindan gesitli tibbi amaglarla kullanildigi bilinmektedir. Yerli Amerikan topluluklari, tiitiini
antiseptik dzellikleri nedeniyle yara tedavisinde, agr kesici olarak ve bazi solunum yolu hastaliklarinin
tedavisinde kullanmiglardir (Rawat ve ark. 2013; Kishore ve ark. 2014; Sharma ve ark 2016). Bazi
bitkisel ila¢ karigimlarinda tiitiin yapraklari, diger bitkilerle birlikte kullanilarak bu hastaliklarin
semptomlarinin hafifletilmesine yardimci olmustur.

Gilinimiizde, tiitiin bitkisi, igerigindeki nikotin ve diger sekonder metabolitlerle birlikte bazi tibbi
arastirmalarin odak noktasi olmaktadir. Nikotinin dopamin salinimini artirici etkisi nedeniyle, Parkinson
ve Alzheimer hastaliklar1 gibi bazi norodejeneratif hastaliklarda goriilen dopamin eksikliginin
giderilmesine yardimci olabilecegi diisiiniilmekte ve buna uygun tedavi yontemleri aragtirilmaktadir.
(Shang 2014; Kuang ve Lu, 2005). Ayrica Anti Alzheimer aktivitesinden dolay1 bitki ekstraktlarinin
hafizay1 gelistirdigi rapor edilmistir (Shang, 2014).
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Nicotiana tabacum ayrica bir¢ok faydali kimyasal bilesik icermesinden dolayi, bocek ilaci, anestezik,
terletici, sakinlestirici ve kusturucu olarak da kullanilmaktadir (Kuang ve Lu, 2005; Rodgman ve
Perfetti, 2008).

Hindistan'da tiitiin bitkisinin yapraklar1 sedatif, antispazmodik, vermifiij, antiseptik, kusturucu ve
nekrotik olarak kullanilmaktadir (Sharma ve ark. 2016). Tiitiiniin igerdigi dogal biyoaktif bilesiklerin
anti-bakteriyel, anti-mantar ve anti-inflamatuar 6zellikler gosterdikleri bilinmektedir. (Sharma ve ark.
2016).

Tohum ekstraktlarinin Staphylococcus'a karsi antibakteriyel aktivite gosterdigi rapor edilmistir. Tiitiin
yapraklarinin antioksidan aktivitesi ayrica tiitiiniin flavonoidlerinin yiiksek konsantrasyonda, radikal
temizleme yeteneklerine sahip oldugunu da gostermistir. Tiitlin yapraklarinda genellikle daha yiiksek
miktarda fenol oldugu bildirilmistir (Al-Snafi, 2022; Prommaban, 2022; Sharma ve ark. 2016).

Tiitiin yapraklarindan ¢inko ile izole edilen nikotin, on farkli gram pozitif ve gram negatif bakteri tiiriine
kars1 antibakteriyel aktivite gostermistir (Kishore, 2014; Rawat ve Mali 2013). Yapraklarin kaynatilmasi
ayni1 zamanda kas gevsemesi ve agrinin hafifletilmesi i¢in de uygulanmistir (Zaidi, 2012; Kishore,
2014). Yapraklarin kaynatilmasi eskiden beri halk kullanimi agisindan en ¢ok kullanilan ekstre elde
etme yontemlerinden biridir.

Tiitlin kaynaklarinin yiizde yirmisi igleme atig1 olarak atilmaktadir. Bu da hem gevreyi kirletmekte hem
de atilan tiitiin yapraklarinin, polifenoller gibi yiiksek miktarda biyoaktif bilesik i¢erdigi diisiiniiliince
biiyiik bir israfa neden olmaktadir (Rawat ve Mali. 2013; Rulz ve ark. 1998; Bazinetve ark. 2005).

Bu calismada Ege bolgesinden elde edilen 2 tiitiin tohumu ve bir tiitiin yapragi tiiriiniin halk kullanimina
uygun olacak sekilde kaynar su ekstraksiyonu yapilmis ve tiitlin droglarmda bulunan fenolik
bilesiklerinin sulu ¢6zeltideki konsantrasyonlar1 aragtirilmistir. Boylece yukarida belirtilen antioksidan,
antibakteriyel, antienflamatuvar, antifungal vb. gibi etkilere hangi fenolik bilesiklerin katkida
bulundugu saptanmaya calisilmistir.

YONTEM
Ornek Hazirlama ve Ekstraksiyon

Ornek analizleri i¢in kullanilan standart maddeler Sigma- Aldrich (St. Louis, MO, USA) ve Mueller
Merck (Kenilworth, NJ, USA) firmalarindan temin edilmistir. Tiitlin 6rnekleri golgede ve agik havada
kurutulduktan sonra o6giitiilerek toz haline getirilmis ve her bir tiir igin 2.000 + 0.010 g’lik 3 paralel
ornek tartilmistir. Ornekler 50 mL kaynayan suda 20 dakika ekstrakte edildikten sonra oda sicakligina
kadar sogumaya birakilmigtir. Oda sicakligina kadar sogumus olan ekstraktlar santrifiijlenip ayrildiktan
sonra sliziintiide kalan tiitiin 6rnekleri yeniden kaynar su ile ekstrakte edilmis ve bu islem 3 kez
tekrarlanmistir. Daha sonra ekstraktlar birlestirilmis ve analize kadar buz dolabinda muhafaza edilmistir.

Sekil 1. Bir ve iki numarali 6rnekler tohum, {i¢ numarali 6rnek ise yaprak ekstraksiyonundan elde
edilmistir.

LC-MS/MS Analiz Sarlari

Fenolik bilesiklerin analizi i¢in LC (Agilent 1260 Infinity)-MS/MS (Agilent 6420 Triple Quadrupole)
cihazi ve C18-ODS kolonu (25x4.6mmx5um) kullanilmistir. Mobil fazlar olarak %0,1 formik asit igeren
saf su (A) ve metanol (B) kullanilmistir. Gradient eliisyon programu, ilk 3 dk %100 A; 3-6. dakikalar
arasinda %2 B; 6-10. dakikalar arasinda %25 B; 10-14 dakikalar arasinda %50 B; 14-17,5. Dakikalar
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¥ arasinda %95 ve son olarak17,5. dakikadan 21. dakikaya kadar ise %2 B olacak sekilde ayarlanmisgtir.
Akis hiz1 0,4 mL/dk, enjeksiyon hacmi 2uL ve kolon sicakligi 25°C’dir.
ARASTIRMA ve BULGULAR

Orneklerde toplam 35 fenolik bilesigin varlig1 arastirilmis ve bu fenolik bilesiklerden 15 tanesinin
varlig1 ve miktari tespit edilmistir. Sonuglar Tablo1’de verilmistir.

Tablo 1. Tiitiin Kisimlarinda Aranan Fenolik Bilesikler ve Miktarlari (pug/g kuru drnek)

Ornekler
_ Tohum-1 Tohum-2 Yaprak

Fenolik Bilesikler (Izmir Ozbas) (Sar1 Baglar 407) (Akhisar 97)
Gallik asit 7,66+0,23 0,41+0,01 1,85+0,65
2,5-Dihidroksibenzoik asit 108,1+2,15 43,38+0,91 16,254+0,68
Protokatekuik asit 112,02+2,97 44,55+1,43 16,5+0,57
Klorojenik asit 34,7+0,78 22,924+0,52 2,41+0,07
3- Hhidroksibenzoik asit 33,42+0,67 26,72+0,61 4,52+0,18
4- Hhidroksibenzoik asit 31,04+0,82 25,24+0,49 4,16+0,12
Kafeik asit 9,44+0,32 6,18+0,22 8,25+0,30
Sirincik asit 11,16+0,26 T.E. T.E.
p-Kumarik asit 0,62+0,02 T.E. 0,3
Ferulik asit 54,02+1,43 13,15+0.4 42,11+1,32
Hesperidin 150,04+5,56 148,79+4,94 32,45+0,75
Hiperoside 1,54+0,37 5,28+0,15 20,9+0,62
Elajik asit 1,79+0,42 1,58+0,41 1,82+0,62
Kuersetin 35,46+1,12 1,5+0,46 10,35+0,34
3-hidroksitirosol T.E. T.E. T.E.
3,4-Dihidroksifenilasetik asit T.E. T.E. T.E.
(+)-Katesin T.E. T.E. T.E.
(-)-Epikatesin T.E. T.E. T.E.
Homovanilik asit T.E. T.E. T.E.
Vanillin T.E. T.E. T.E.
Verbaskozit T.E. T.E. T.E.
Sinapik asit T.E. T.E. T.E.

g Taksifolin TE. TE. TE.

(@] Luteolin 7-glukozit T.E. T.E. T.E.

g Rosmarinik asit T.E. T.E. T.E.

(O] Resveratrol T.E. T.E. T.E.

E Oleuropein T.E. T.E. T.E.

a Apigenin 7-glukozit TE. TE. TE.

8 2-Hidroksisinamik asit T.E. T.E. T.E.

o} Pinoresinol T.E. T.E. T.E.

e Eriodiktyol TE. TE. TE.
Luteolin T.E. T.E. T.E.
Kaempferol T.E. T.E. T.E.
Apigenin T.E. T.E. T.E.

T.E. Tespit Edilemedi
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Y Elde edilen sonuglara bakinca tohum &rneklerinde zellikleyse Izmir Ozbas’da 2,5-dihidroksibenzoik

asit ve protokatekuik asit ve hesperidin miktarlariin diger fenolik bilesiklere gore daha yiiksek
miktarlarda oldugu goriilmektedir. Yaprak drneginde ise ferulik asit ve hesperidinin diger fenoliklerden
nispeten yiiksek miktarda bulundugu goriilmektedir. Tim orneklerde yiiksek miktarda bulunan
hesperidin, flavonoidlerin flavanon sinifina aittir ve kardiyovaskiiler hastalik, nérodejenerasyon ve
kanser gibi korkung¢ hastaliklar1 6nlemek igin genis spektrumlu uygulanabilirlige sahip oldugu
bilinmektedir (Hajialyanive ark. 2019). Hesperidin'in bildirilen antikanser etkilerinin, anti-oksidan ve
anti-inflamatuar aktiviteleriyle iliskili oldugu bulunmustur (Garg ve ark. 200; Wilmsen ve ark. 2005;
Shi ve ark. 2017; Ganeshpurkar ve Saluja, 2019).

OH
HO

OH
o OCH,

OH

OH O
Sekil 2. Hesperidin

Literatiirdeki ¢alismalara baktigimizda tiitiin tohumlarmin ve yapraklarinin fenolik igerigi iizerine az
saylda ¢alisma bulundugu goriilmektedir. Bu ¢alismalarda 6zellikle yapraklarda klorojenik asit ve rutin
miktarlarinin yiiksek oldugu goriilmektedir. Bu miktarlar bizim c¢alismamizda elde ettigimiz
miktarlardan yaklagik 10-1000 kat fazlalik gostermektedir (Wang XiaoLi ve ark. 2017; Keinédnen ve ark.
2001). Bunun nedenlerinden birisi, farkli Nicotiananin arkl tiirleri (Nicotiana attenuata) ve Nicotiana
tabacum un farkli varyantlarinin analiz edilmis olmasi, farkli ekstraksiyon ¢ozeltilerinin kullanilmig
olmas1 ve sonuglarin mg/g ekstrakt olarak verilmis olmasindan kaynaklanabilir. Bizim ¢alismamizda
sonuglar mg/g 6rnek cinsinden verilmigtir.

Tiirkiye’de tiitiin tohumlariyla yapilan bir ¢alismalarda, Samsun-Bafra’dan elde edilen 6rneklerde 12
fenolik bilesigin varlig1 tespit edilmistir (Ozcan ve ark. 2023). Bazi farkliliklarin disinda bu bilesiklerin
¢ogu bizim ¢aligmamizda tayin ettigimiz fenolik bilesiklerdir. Analiz sonuglari bizim ¢aligmamizdaki
sonuglara yakinlik gostermektedir. Literatiirdeki bu ¢alismada, orneklerde katesin ve kaempferol
bulunurken bizim o6rneklerimizde bu bilesiklerin varligi tespit edilememistir. Bunun disinda bizim
orneklerimizde bulunan diger ortak fenoliklerin bazilar1 da literatiirdeki sonuglardan yiiksek
bulunmustur.

SONUC

Tiitlin tohumlar1 ve yapraklar1 flavonoidler ve fenolik asitler agisindan olduk¢a zengindir. Ancak tiitiin
orneklerinin fenolik igerikleriyle ilgili diinyada ve Tirkiye'de ¢cok az calisma bulunmaktadir. Tiitiin
ekstraktlarinin antioksidan, antibakteriyel ve anti-inflamatuar etkileri iyi bilinmektedir. Ancak tiitiiniin
fenolik bilesik icerigi, hangi bilesiklerin bu etkilere ne oranda katki verdikleri konusunda literatiirde
biiyiik bir eksiklik bulunmakta ve yeni ¢aligmalara ihtiya¢ duyulmaktadir.

Bu caligmada, tiitiiniin fenolik bilesikleri ne kadar i¢cerdiginden bagimsiz olarak, kaynar suya ne kadar
fenolik bilesigin gectigini tespit etmek amaglanmustir. Ozellikle bu 6rneklerin farkli ekstraksiyon tiirleri
kullanilarak ve farkli bolgelerden ornekler toplanarak analiz edilmesi ve literatiire dahil edilmesi
gerekmektedir. Bu sayede hem tiitiiniin olumlu etki géstermesine neden olan bilesikler daha dogru bir
sekilde ortaya konabilecek hem de tiitiin iiretiminden agiga ¢ikan biiyiik miktarda atik degerlendirilmis
olacaktir.
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OZET

Diinya niifusunun siirekli artmasi, gida iiriinlerine olan talebin de artmasina yol agmaktadir. Bu nedenle
gida {iretimi artarken giivenli ve saglikli gida {irlinleri iiretim teknolojisinin olusturulmasi énemli bir
konu haline gelmistir. Modern ¢agda gida iiretimi yapan sanayi kuruluslari, iiretimin yapisim ve
karakterini degistirmeye, yeni teknolojik akis hatlarin1 uygulamaya biiyiik 6nem vermektedir. Bitkisel
iriinler insan beslenmesinde ve sagliginda belirleyici bir role sahiptir ve faydalar eski ¢aglardan beri
bilinmektedir. Eski zamanlardan beri bilinen kabagn, {i¢ bin y1l dncesine kadar beslenmede kullanildigi
bildirilmektedir. Olgun meyvede %8-10 oraninda seker, C, B, B2 vitaminleri, karoten, azotlu bilesikler,
pektin maddeleri, demir, fosfor vb. bulunur. Besinin niceliksel ve niteliksel i¢erigi onu bir diyet tirtinii
yapmaktadir. Olgun meyveler sekerleme, regel, meyve sulari, mutfakta kizartma, pigirme vb. iretiminde
kullanilir. Barberies ise botanik adiyla Berberis vulgaris, genellikle "adi zerdegal" veya "adi barberry"
olarak bilinen bir bitkidir. Barberies, Avrupa, Kuzey Afrika ve Bat1 Asya'ya 6zgiidiir. Kurutularak sirke,
sarap, jole, recel, meyve suyu, gazli igecekler, sekerleme ve karamelli dolgular, ve kepek olarak
hazirlanir. Kekik ise ursolik ve oleanolik asitler, flavonoidler, mineral tuzlar, demir, selenyum ve bor
icerir. Yaygin kekik tohumlar1 proteinler, ugucu yaglar (karvon, limonen, karvakrol), flavonoidler,
triterpen bilesikleri, pigmentler, asitler, C vitamini vb. igerir. Bu baharat ayrica bir piridoksin (B6
vitamini) kaynagi olarak kabul edilir. Genis bir antioksidan koleksiyonu sayesinde viicudu onkolojik ve
kardiyovaskiiler hastaliklardan koruyabilir. Yalanci igde (Hippophae rhamnoides), Avrupa ve Asya
genelinde bulunan bir bitkidir. Yapraklari, ¢igekleri, tohumlar1 ve meyveleri ilag olarak kullanilir, ayrica
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A, B1, B2, B6 ve C vitaminlerinin yan sira diger aktif bilesenleri icerir. Geleneksel olarak yaslanma
stirecini yavaslatmak igin kullanilmigtir. Yalanci igde yaniklar, egzama, akne, hazimsizlik, yiiksek
tansiyon, kirisik cilt igin kullanir. Tiiketiciler giiniimiizde katki maddesi igermeyen, sagligi koruyucu ve
besleyici bilesenler agisindan zengin, alternatif yiyecek ve igecekleri tercih etmektedir. Son ¢aligmalar
fonksiyonel gidalar iiretim yontemleri {izerine yogunlagmaktadir. Azerbaycan florasinda yetisen yabani
bitkilerin tedavi edici 6nemi goz Oniine alinarak kabak suyuna yalanci igde, kekik ve Barberies
ekstraktlarinin eklenmesiyle fonksiyonel bir meyve suyu hazirlanmistir. Bitki ekstraktlar1 geleneksel
ekstraksiyon yontemiyle elde edilmis olup, 14 °Bx degerinde farkli ekstrakt oranlarinda ii¢ farkli
formiilasyonda igecekler tiretilmistir. Elde edilen iiriin, kontrol (kabak suyu) grubuyla karsilastirilarak
renk, fenolik icerik ve antioksidan kapasite gibi kalite 6zellikleri agisindan degerlendirilmistir. Fenolik
icerigi kontrol degerine gore istatistiksel olarak %15 artmistir. a* ve b* degerlerinde de artislar
saptanmustir. Sonug olarak parlaklik degeri yiiksek, antioksidan igerigi yiiksek ve fonksiyonel bir igecek
elde edilmistir. Bu caligmanin tiiketicilere saglikli ve yeni iriinler sunmasi ve bundan sonraki
caligmalara yol gostermesi agisindan faydali olmas1 beklenmektedir.

Anahtar Kelimeler: Kabak, Barberies, yalanci igde, kekik, fonksiyonel meyve suyu, ekstrakt, terapotik
bitkiler.

ABSTRACT

The continuous increase in the world's population leads to an increased demand for food products.
Therefore, as food production increases, it has become important to develop technologies for producing
safe and healthy food products. In the modern era, industrial organizations involved in food production
place great importance on changing the structure and character of production and implementing new
technological flow lines. Plant products play a decisive role in human nutrition and health. The benefits
of fruits and vegetables to the human body have been known since ancient times. Pumpkin, known since
ancient times, has been reported to be used in nutrition up to three thousand years ago. Ripe fruit contains
8-10% sugar, vitamins C, B, B2, carotene, nitrogenous compounds, pectin substances, iron, phosphorus,
etc. The quantitative and qualitative content of the food makes it a dietary product. Ripe fruits are used
in the production of candy, jam, fruit juices, and in the kitchen for frying, cooking, etc. Zirinc,
botanically known as Berberis vulgaris, is commonly known as "common barberry.” Zirinc is native to
Europe, North Africa, and Western Asia. It is dried and prepared as vinegar, wine, jelly, jam, juice,
carbonated drinks, candies and caramel fillings, and bran. Thyme contains ursolic and oleanolic acids,
flavonoids, mineral salts, iron, selenium, and boron. Common thyme seeds contain proteins, essential
oils (carvone, limonene, carvacrol), flavonoids, triterpene compounds, pigments, acids, vitamin C, etc.
This spice is also considered a source of pyridoxine (vitamin B6). Thanks to its wide collection of
antioxidants, it can protect the body from oncological and cardiovascular diseases. Sea buckthorn
(Hippophae rhamnoides), a plant found throughout Europe and Asia, has leaves, flowers, seeds, and
berries that are used medicinally. It also contains vitamins A, B1, B2, B6, and C, as well as other active
ingredients. Traditionally, it has been used to slow the aging process. Sea buckthorn is used for burns,
eczema, acne, indigestion, high blood pressure, and wrinkled skin. Consumers prefer alternative foods
and beverages that are rich in health-protecting and nutritious ingredients and do not contain additives.
Recent studies focus on functional products production methods. Given the high therapeutic importance
of wild plants growing in the flora of Azerbaijan, a functional fruit juice has been prepared by adding
sea buckthorn, thyme, and barberies extracts to pumpkin juice. Plant extracts were obtained by the
traditional extraction method, and beverages were produced in three different formulations with the
different raito of extracts at 14 °Bx value. The obtained product was evaluated in terms of quality
characteristics such as color, phenolic content, and antioxidant capacity compared with the control
(pumpkin juice) group. Phenolic content increased statistically from the control value as %15. A* and
b* values also improved. As a result, a functional beverage with high brightness value, high antioxidant
content was obtained. It is expected that this study will be beneficial in offering healthy and new
products to consumers and also in guiding future studies.

Keywords: Pumpkin, barberies, seabuckthorn, thyme, functional juice, extract, therapeutic plants
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INTRODUCTION

Pumpkin is an annual herb from the Cucurbitaceae family. It is rich in nutrients including vitamins,
phenolic compounds, carotenoids, polysaccharides, pectin, and mineral salts. These components can
lower blood sugar and lipid levels, possess anticancer properties, boost human immunity, reduce pain,
and provide various other health benefits (Suo et al., 2022). Although pumpkins have traditionally been
consumed in both rural and some urban areas, they are now the focus of more detailed horticultural,
commercial, industrial, and scientific research. Pumpkin varieties include Telfairia occidentalis,
Cucurbita moschata, Cucurbita pepo, Cucurbita maxima, and Cucurbita mixta. The most commonly
cultivated pumpkin varieties globally are Cucurbita pepo, Cucurbita maxima, and Cucurbita moschata.
Additionally, pumpkins yield various byproducts such as seeds, shells, peels, and skins, which are often
discarded by household (Aziz et al., 2023). The fruits of the genus Cucurbita are excellent sources of
nutrients. Pumpkin is rich in pro-vitamin A carotenoids, which give it various colors due to compounds
like lutein (bright yellow) and beta-carotene (orange). Additionally, it contains trace amounts of alpha-
carotene, lycopene, cryptoxanthin, and cis-beta-carotene (Kaur et al., 2019). Plant components that
protect plants from environmental threats such as pollution, stress, dehydration, UV radiation, and
disease are collectively known as phytochemicals. The current study demonstrated that high
consumption of pumpkin can protect human health from various diseases. Phytochemicals are essential
metabolites that regulate key developmental and reproductive processes while enabling plants to
withstand short-term or long-term environmental stresses (Aziz et al., 2023; Kruket al., 2015). Thus, the
phytochemical content of pumpkin juices are considered one of the most important health benefits of
pumpkin vegetable. Pumpkin is abundant in health-enhancing antioxidants, polyphenols, and
carotenoids. Research indicates that a diet high in antioxidants can lower the risk of diabetes, cancer,
and cardiovascular diseases. Antioxidant compounds found in pumpkin seeds may contribute to
reducing blood sugar levels in animals with impaired glucose metabolism. Consuming antioxidants is
also linked to a reduced risk of neurodegenerative disorders such as Alzheimer's disease. Furthermore,
inadequate levels of antioxidants in the body can lead to oxidative stress, which is associated with the
development of depression (Aziz et al., 2023; Kainat et al., 2022; Saavedra ve ark., 2015). B. vulgaris,
a wild plant that grows in Asia, Europe, and North America. The fruit, tree bark, root, and sap are the
pharmaceutical parts of B. vulgaris. The fruit is the most commonly used organ of this plant in both
traditional and modern medicine (Eroglu, 2019). Like other fruits, B. vulgaris fruit (barberies) contains
vitamin C and various vitamins and salts. It has been found that ascorbic acid positively affects the
progression of dementia in individuals with Alzheimer's disease. Fruit extract obtained from B. vulgaris
L. exhibits beneficial effects on both the cardiovascular and nervous systems, indicating potential use in
the treatment of certain neuronal disorders such as hypertension, tachycardia, epilepsy, and spasms
(Eroglu, 2019). Sea buckthorn (Hippophae rhamnoides), a deciduous shrub belonging to the
Elaeagnaceae family, is native to Asia and Europe, bearing yellow-orange fruits naturally. Products
derived from sea buckthorn, such as fruit, leaves, oil, and others, serve as a rich source of various
bioactive compounds including phenolic compounds like flavonoids (rutin, quercetin, kaempferol,
myricetin), vitamins (tocopherols, carotenoids, ascorbic acid, vitamins B1 and B2), proteins, amino
acids, minerals, and more (Sensu, 2018; Christaki, 2012; Bekker and Glushenkova, 2011). Oregano
(Origanum vulare) is a herbaceous plant from the Lamiaceae family, native to the Mediterranean
regions. This plant is known to have antioxidant activity. Its phenolic compounds, flavonoids, and
phenolic acids help protect the oil present in the plant against oxidation (Spridion, 2011; Exarchou et
al., 2002). In recent years alternative and functional foods became popiiler. Specially in beverage
industry there are lots of different products sunch as rich in proteins, different extracts, plant based
powers, etc. Therefore, in this study, functional beverages were produced using various fruits with high
levels of beneficial contents such as phenolics and antioxidants.

The objective of this research was to prepare a functinoal drink with pumpkin juice and some plants
which are theropatic effects. Thyme, seabucthorn and barberies were used and due to high phenolic and
antioxidant contents of these extracts, a healthy pumpkin juice was produced.some physicochemical
analysis such as color, phenolics and anitoxidants were analyzed and compared with the control
pumpkin juice without extracts.
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MATERIALS AND METHODS
Material

In our research, the Lenkeran Boghmalisi pumpkin variety was used as raw material. Also thyme
(Origanum Vulgare L.), barberies and seabucthorn were obtained freshly in bazaar Gence, Azerbaijan.
These were dried with sun drying method during 1 week. After drying the materials were taken to
extraction process.

Methods
Extraction methods

Extraction of Origanum Vulgare L. was performed based on Hithamani and Ramalakshmi (2013). First,
every sample dried drying oven at 50 °C for 3 days. Dried fruits are lightly crushed in a grinder. Dried
Origanum Vulgare L. (8 g) were boiled (~ 100 °C) in 150 mL water on a mantle for 5 min. and filtered
to get the extract.

For to get the extracts from dried Berberis vulgaris L. and Hippophae rhamnoides, the method from
Eroglu (2019) is used with slight modifications. 30 ml of pure water was added to the 8 grams of sample
and left in the shaker for 8 hours.

Production method

Pumpkin fruits weighing approximately 2.0-2.5 kg are washed with clean water and then peeled. Peeled
fruits are cut into 2 parts, the seeds are removed, and the fruits are cut into small pieces. The chopped
small pieces are crushed in a fruit juicer to obtain fruit juice. After keeping the purchased fruit juice in
the refrigerator for 1-2 days, we filtered it and analyzed it according to the main chemical composition
indicators. The results of the analysis are given in Table 1 (Table 1). After the chemical analysis,
pumpkin juice prepared from seabucthorn, thyme and barberies extract with different compositions.
Ready fruit juices were analyzed chemically and organoleptically after a certain storage period.

Methods of Analysis

Total soluble solids (TSS) were determined using a digital refractometer (Hanna, Romania) at 25°C.
Results are expressed as °Brix. The pH values at 25°C were determined using a pH meter (Thermo
Scientific, Orion 3 Star, USA). Phenolic content analysis made with 75 ml of distilled water is added to
a 100 ml volumetric flask. After adding 1 ml of extract, 5 ml of Folin-Ciocalteu reagent is added. The
flask is shaken well. After standing for 3 minutes, 10 ml of saturated sodium carbonate solution is added.
The flask is shaken again. After a waiting period of 60 minutes, the absorbance of the colored solution
is measured against a prepared reference solution at a wavelength of 720 nm using a spectrophotometer.
The results were expressed as mg gallic acid equivalent for 100 mL pumpkin juice (mg GAE-100 -1 mL
-1) (Cemeroglu, 2010). Colorimetric measurement of the samples was carried out According to the
Hunter color analysis method, measurements were taken using a Hunter Lab Color Flex CX1633
colorimeter (Management Company, USA). The colour values were expressed as the L*, a* and b*.
L* represents whiteness or brightness/darkness, a* is the red/green coordinate and b* the yellow/blue
coordinate (Gok, 2021). Total color difference, chroma and hue angle were also calculated with the
given below formulas (Equation 1) taking reference value from control samples.

AE=/(a* —ax* ref)2 + (b* —b*ref)?

AC=\/[(L + —Lxref)2 + (a*x —axref)2 + (bx —bxref)?
Hue®= arctan( b*/a*) (E
g.1).

Statistical evaluations were made with Duncan's multiple test using the SPSS package program (IBM
SPSS for Windows, v.25; SPSS Inc., Chicago, Ill) using analysis of variance (ANOVA) with a 95%
confidence interval.

RESULTS
The juices were analyzed and the results of chemical composition of pumpkin juice were given in the
Table 1.
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¥ Table 1. Chemical composition indicators of pumpkin juice prepared for functional purposes

Chemical composition indicators
OthSLrjancpallin ?roijrirlposition \If:lirgy Proteins | Carbohydrates ;rgtja; Vitamins, mg %

(kcal) % % % Bl B2 C PP
1 It pumpkin juice 59 1,2 10 0,3 0,02 |0,02 |32 0,3

After the chemical analysis, the pumpkin juice was prepared by adding 20 ml of extract in the second
formulation, and 15 ml in the first formulation. After a certain period of storage, juices were chemically
and organoleptically analyzed.

Preparation of functional pumpkin juice using therapeutically important wild plant extracts. The
chemical composition indicators of functional pumpkin juice prepared according to formulations are
shown in Table 2

Table 2. The chemical composition of functional pumpkin juice prepared according to formulations.

Organoleptic Energy Total
Functional Analysis (out of Value Carbohydrates Proteins Acids Vitamins
Sample Composition 5 points) (kcal) (%) (%) (%) (mg%o)
Formulation | 1 liter pumpkin
1 (%15) juice + 15 ml
sea buckthorn
extract + 15 ml B1:0.008,
barberry extract B2: 0.07,
+ 15 ml thyme C: 4.8, PP:
extract 4.6 60 1.3 15 0.6 0.5
Formulation | 1 liter pumpkin
2 (%20) juice +20 ml
sea buckthorn
extract + 20 ml B1:0.010,
barberry extract B2: 0.09,
+ 20 ml thyme C:.5.1, PP:
extract 5.0 65 1.1 1.6 0.8 0.6

Results of analysis such as pH, soluble solid content and phenolic content were shown in the Table 3.

Table. 3 Some pysical and chemical analyis of beverages for control, and other 2 formulations.

June 05-07, 2024
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g Sample Phenolic content

8 pH SSC (°Brix) (mg GAE-100" mL™)

” Control 4.75 +0.01° 14.06 £0.01° 13.62+1.23°

(&) Formulation 1 4.65 +0.042 14.03+0.05? 14.91+4.91?

2 (%15)

A Formulation 2 4.63 £0.02°2 14.00+0.05% 15.48+0.59°

= (%20)

8 #bAny means in the same column followed by different letters are significantly different (p<0.05).
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¥ Table 4. Color values of samples.

Color values
Sample L* a* b* AE AC °Hue angle
Control 20.07+0.06° | 7.04=0.06% | 14.43+0.562
Formulation 1 | 12.50+0.06° | 6.91+0.06" | 15.83+0.16" | 10.080+0.06% | 6.6+0.59? 0.41+0.452
(%15)
Formulation 2 | 11.64+0.05% | 9.04+0.06° | 17.27+0.10° | 12.40+0.56° | 9.09+0.55° | 1.09+0.58"
(%20)

#>Any means in the same column followed by different letters are significantly different (p<0.05).
DISCUSSION AND CONCLUSION

Based on the results, the addition of various extracts to pumpkin juice improves its energy value, vitamin
content, and taste characteristics. Specifically, Formulation 2 has the highest organoleptic score and
energy value, indicating enhanced flavor and nutritional value of the juice.

pH values were found as 4.75, 4.65 and 4.63 for the control, 1st and 2nd formulation respectively. The
pH values of the groups enriched with extracts were statistically significant from the pH value of control
group. This was because of the increase in acidity with the added components. Also soluble solid
contents of samples were found approximately as 14.00+0.05. Phenolics were increased with the effect
of extracts added, specially the effect of Origanum vulgare . There was no significant difference between
the control and formulation one group (p>0.05) although there was a significant difference with the
control and the other samples (p<0.05).

Color values showed that lightness decreased when the extracts were added but b* value which shows
the yellowness increased in the 2nd formulation. Total color difference and chroma values were differ
statistically significant (p<0.05). Hue angle which shows the browning index was found as 1.09 in the
2nd formulation with 20 ml extract group.

The physicochemical analysis of the research showed that the functional pumpkin juice prepared from
pumpkin fruits using important wild plants for treatment, compared to the control group. The result of
organoleptic analysis proved this once again. The chemical analysis of fruit juices prepared from these
extracts using variants grown in wild plant cover showed that fruit juices prepared in this way had high
therapeutic effects, and the organoleptic analysis results were consistent with the control. Therefore, it
is necessary to recommend the preparation of the above-mentioned solutions to the production. These
extracts can be used in different fromulation of several products in further studies.
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OZET

Insan beslenmesi ve gida giivenligi yoniinden bugday cok biiyiik bir 5neme sahiptir. Geleneksel bugday
tariminda yeni gesitler tercih edilmekte, tarim kimyasallari fazla kullanilmakta ve asir1 toprak isleme
yapilmaktadir. Tarim kimyasallar1 insan ve ¢evre saglig1 iizerinde olumsuz etkilere neden olmakta, asir1
toprak islemeye bagli olarak su ve riizgar erozyonu artmakta, toprak kalitesi giderek bozulmaktadir. Bu
nedenlerden dolayi insan ve cevre sagligini esas alan, alternatif iiretim sistemlerine olan ilgi giderek
artmaktadir. Cevre dostu iiretim sistemlerine yonelik yapilan ¢aligmalardan birisi de ¢ok yillik bugday
1slahidir. Tek yillik bugdaylardan farkli olarak, ¢ok yillik bugdaylar her yil ekime ihtiyag géstermezler
ve hasat sonrasi tekrar bilyiime ve gelisme yetenegine sahiplerdir. Cok yillik bugday tariminda her yil
toprak hazirligi, ekim islemleri ve tohumluga ihtiya¢ duyulmamasi liretim maliyetlerini diisirmektedir.
Toprak isleme olmadigindan toprak erozyonu Onlenmekte, toprak sagligi korunmakta ve iyilesmesi
saglanmaktadir. Cok yillik bugdaymn kuvvetli kok sistemi, su ve besin elementlerinin daha etkin bir
sekilde kullanimimi saglamakta, yikanma kayiplarin1 azaltmak suretiyle su kaynaklarinin, 6zellikle de
yer alt1 su kaynaklarinin kirlenmesini dnlemektedir. Cok yillik bugdayin en 6nemli sorunlarindan birisi,
tek yillik bugdaya gore tane veriminin diisiik olmasidir. Bu nedenle diinya bugday iiretiminde bir diisiise
neden olabilir ve kiiresel gida giivenligi agisindan bir sorun yaratabilir. Diigiik tane verimine karsilik,
biyomas iiretimi fazla oldugundan hayvan yemi ve biyoyakit iiretimi yoniinden {istlinliige sahiptir. Cok
yillik bugdayin diger 6nemli bir sorunu, esnek ekim ndbeti sistemlerine uygun olmayisidir. Ayrica
tarlada uzun siire kalmasina baglh olarak bugday hastalik, zararli ve yabanci ot yogunlugunda artislar
olabilir. Cok yillik bugday, ekonomik ve ekosistem yararlarindan dolay1, yiiksek verimli kosullar yerine,
oncelikle marjinal alanlar i¢in daha uygun olacaktir.

Anahtar Kelimeler: Bugday, ¢ok yillik bugday, siirdiiriilebilir tarim

ABSTRACT

Wheat has a very big importance in terms of human nutrition and food security. In traditional wheat
farming, modern varieties are preferred and agricultural chemicals are used in high amounts and
excessive soil tillage is applied. Agricultural chemicals cause negative impacts on human and
environment health, excessive soil tillage increases water and wind erosions and progressively decreases
soil quality. For these reasons, alternative production systems based on human and environment health
have been gained an increasing interest. One of the studies carried out for environmentally friendly
production systems is perennial wheat breeding. Unlike annual wheat, perennial wheat does not require
planting every year and has the ability to grow and develop again after harvest. In perennial wheat
farming, lacks of requirements for seed, soil preparation and planting for each year reduce production
costs. The soil erosion is prevented, soil quality is protected and improved because of no tillage. The
strong root system of perennial wheat provides more effective use of water and nutrients, prevents the
pollution of water sources, especially underground water sources, by reducing leaching losses. One of
the most important problems of perennial wheat is low grain yield compared to annual wheat. Therefore,
it may cause a decline in the world wheat production and may create a problem in global food security.
Despite its low grain yield, it has superiority in terms of animal fed and biofuel due to its higher biomass
production. The another important problem of perennial wheat is not suitable for flexible plant rotation
systems. In addition, the intensity of wheat diseases, pests and weeds may increase because of its long
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term establishment in the field. Perennial wheat would be more suitable primarily for marginal areas
rather than high-yielding conditions, in terms of its economic and ecosystem impacts.

Keywords: Wheat, perennial wheat, sustainable agriculture

GIRIS

Tek yillik bitkilere dayali geleneksel iiretim sisteminde asirt miktarda giibre ve ilag kullanimi, sik toprak
isleme s6z konusudur. Bu iiretim sistemi dogal kaynaklarin bozulmasi ve kirlenmesi, toprak erozyonu,
karbon baglanmasinin azalmasi, sera gazi emisyonunda artis gibi olumsuz etkilere sahiptir. Ornegin tek
yulik bitki tarimina bagli azot kayiplari, ¢ok yillik bitkilerdeki azot kaybinin 30-50 kati kadar
olabilmektedir (Randall ve Mulla, 2001). Ekosistem iizerindeki olumsuz etkileri nedeniyle geleneksel
tarim yerine siirdiirtilebilir tarim, koruyucu tarim, organik tarim gibi gida giivenligini ve ¢evre sagligini
esas alan alternatif tiretim sistemlerine yonelis s6z konusudur.

Cok yillik bitkiler gida ve ekosistem giivenligi agisindan, 6zellikle marjinal alanlar i¢in yararli ve dnemli
bir potansiyel tasimaktadir. Cok yillik bitkiler toprak koruma, karbon baglama, kuvvetli kok sistemi
olusturma gibi 6nemli Ustiinliiklere sahiptir. Kuvvetli kok sistemleri su ve besin elementlerinin daha
etkin bir sekilde kullanimini saglamaktadir. Giibreleri daha etkin bir sekilde kullanmalar1 nedeniyle
yikanma kayiplarmi azaltmak suretiyle su kaynaklarinin, ozellikle de yer altt1 su kaynaklarinin
kirlenmesini 6nlemektedir. Uzun siireyle bitki ortiisii olusturmak suretiyle toprak erozyonunu
onlemekte, kuvvetli kok sistemi sayesinde taban suyu ve asitlik artigina karsi toprak kalitesini
korumakta, dolayisiyla ekosistemi islah edici yonde islev yapmaktadir (Larkin ve ark. 2014).

Cok yillik bitkilerden potansiyel éneme sahip olanlardan birisi de ¢ok yillik bugdaydir. Cok yillik
bugday tarimi sayesinde toprak erozyonunun azaltilmasi, toprak ve ¢evre sagliginin korunmasi, su ve
besin elementlerinin etkin kullanilmasi, girdilerin azaltilmasi, iiretici gelirlerinin artirilmasi seklinde
Oonemli yararlar saglanabilir. Ekosistem {izerinde yararli etkilere sahip olmasma karsilik, ¢ok yillik
bugday tek yillik bugdaya kiyasla diisiik tane verimine sahiptir (Ryan ve ark. 2018). Diisiik tane verimi
ise diinya bugday tiretimi ve gida giivenligi yoniinden 6nemli bir risk unsurudur. Yapilan ¢aligmalara
ragmen ¢ok yillik bugday, tek yillik bugdaya alternatif olabilecek diizeyde bir tane verimine heniiz
ulagamamustir. Ancak tane verimi diisiik olsa bile yiiksek biyomas verimine sahip oldugundan, hayvan
yemi ve biyoyakit iiretimi yoniinden ¢ok yillik bugdayin ekonomik olacagi seklinde goriis soz
konusudur (Cassman ve Connor, 2022). Cok yillik bugday 3-5 yil boyunca arazide kaldigindan esnek
ve degisken ekim nobeti sistemlerine uygun olmamakta, konukgusu olan hastalik, zararli ve yabanci ot
gelismeleri igin firsat yaratabilme ihtimali tasimaktadir. Bu tebligde, ¢ok yillik bugday konusunda
yapilmig olan ¢aligmalar incelenerek, siirdiiriilebilir tarim yoniinden bir degerlendirme yapilmaya
caligilmistir.

COK YILLIK BUGDAY GELIiSTIRME

Cok yillik bugday elde etmede iki temel yaklagim s6z konusu olup, bunlardan birincisi bugdayin yabani
akrabalarmin kiiltiire alinmas1 yontemidir. Kiiltiire almaya uygunluk yoniinden Leymus arenarius,
Leymus racemosus ve Thinopyrum intermedium {izerinde ¢alismalar yapilmaktadir (Cox ve ark. 2002).
Bunlar igerisinden 6zellikle Thinopyrum cinsi, bugday ile daha iyi bir genetik uyum gosterdiginden
tizerinde uzun siireden beri c¢alisilmaktadir (Suneson ve ark. 1963; Sun, 1981). Thinopyrum cinsi
yaklagik 11 farkl tiir icermekte olup bunlardan bazilar1 Th. elongatum (2n = 2x = 14), Th. bessarabicum
(2n = 2x = 14), Th. junceiforme (2n =4x = 28 veya 2n = 6x = 42), Th. intermedium (2n = 6x = 42) ve
Th. ponticum (2n = 10x = 70) seklinde siralanabilir (Cui ve ark. 2018). Thinopyrum intermedium
(intermediate wheatgrass) uzun boylu, uzun koklii ve iri taneli, ¢ok y1llik serin mevsim tiirii olup, kiiltiire
almaya en uygun adaylardan biridir (Jungers ve ark. 2018). Dogu Avrupa ve Bat1 Asya’ya 6zgii bir tiir
olup, yiiksek biyomas verimi nedeniyle Kuzey Amerika ve serin bdlgelerde yem amaclh iiretimi
yapilmaktadir (Jensen ve ark. 2016). Kdokleri derine gittiginden toprak nemini iyi kullanmakta, NO3
yikanmasini azaltmakta, toprakta C baglanmasini artirmaktadir (Culman ve ark. 2013). Ekmeklik
bugdaym ¢ok yillik en yakin akrabasi olarak kabul edilir (Zair ve ark. 2018). Kiiltiire alma siirecinde
bitki boyunu ve basak kirilganligini azaltma, tane sayist, iriligi ve protein igerigini artirma yo6niinde
seleksiyon yapilmistir (DeHaan ve Ismail, 2017). Rodale Enstitiisii (Kutztown, PA, USA) ve Land
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Enstitiisii (Salina, KS, USA) arastiricilari, 1983 yilindan beri, ¢ok yillik Thinopyrum intermedium’u
kiiltiire alma konusunda ¢alismalar yapmaktadir. Bu tiirden Kernza® isimli ticari bir ¢esit gelistirilmis
ve lokantalarda, unlu mamuller, bira ve dondurma yapiminda kullanilmaya baslanmigtir (Baker, 2017;
Ryan ve ark. 2018; Bajgain ve ark. 2020).

Cok yillik bugday elde etmede ikinci yontem bugday ile yabani akrabalari arasinda melezlemeler
yapmay1 esas almaktadir. Aegilops tauschii, Agropyron cristatum, Psathyrostachys huashanica,
Pseudoroegneria spicata, Elymus scaber ve Thinopyrum spp. bugday ile melezlenebilmektedir. Cok
yillik bugday elde etmeye yonelik melezleme c¢alismalart 1920°li yillarda Sovyetler Birligi’nde
baglamis, 2000’li yillarin basindan itibaren hiz kazanmistir (DeHaan ve ark. 2014; Cui ve ark. 2018;
DeHaan ve ark. 2023). Triticum, Thinopyrum, Agropyron, Aegilops, Secale, Leymus, Elymus ve
Hordeum gibi Triticeae ailesine mensup ¢ok sayida bitkinin ¢ok yillik formlari, 20.yiizyilda
melezlemede kullanilarak ¢ok yillik ekmeklik bugday gelistirilmeye ¢alisilmustir. Triticum spp. X
Thinopyrum spp. melezlerinin yiiksek rakimlara daha iyi uyum sagladigi ve daha verimli oldugu, Th.
ponticum ve Th. elongatum 'dan elde edilen melezlerin ise diisiik rakimlara daha iyi uyum sagladigi
belirtilmistir (S0to-G omez ve P erez-Rodriguez, 2022). iki y1l siireyle yapilan bir calismada, gok yillik
bugday hatlari (Triticum aestivum L. x Thinopyrum spp. melezleri) ile tek yillik bugdaylar agronomik
performanslart yoniinden karsilagtirilmistir. Cok yillik bugdaylarin verimi 100-160 kg/da arasinda
degismis, tek yillik bugday verimi ortalama 270 kg/da kadar olmustur. Cok yillik bugdaylarin hasat
indeksi, kardes basia verim ve tane iriligi diisiik bulunmustur. Cok yillik bugdayda verim ve verim
unsurlar1 yoniinden 1. ve 2.yilda benzer sonuglar alinmis, bitki yasinin bu 6zellikler {izerinde etkili
olmadig1 tespit edilmistir. Aksine bitki yasina bagl olarak fenolojik 6zelligin etkilendigi, ilkbahar
biiylimesinin erken ve ¢igeklenmenin daha ge¢ oldugu gézlenmistir. Cok yillik bugdayin tane verimi ve
yeniden biiyiime giiciiniin artirilmasinin gerekli oldugu ifade edilmistir (Jaikumar ve ark. 2012). Cok
yillik Kernza ile ekmeklik bugdayn karsilastirtildig: bir arastirmada ise Kernza, tek yillik bugdayin tane
veriminin ilk yilda % 4.5 kadar, ikinci yilda % 33 kadar tane verimine sahip olmus (Culman ve ark.
2013), diger bir arastirmada ¢ok yillik bugdayda 3.y1l veriminin 1. ve 2. y1l verimlerinden diisiik oldugu
seklinde bir sonug alinmigtir (Bajgain ve ark. 2020).

Bugdaya 1960’11 yillarda Rht-B1 ve Rht-D1 genlerinin (Rht-1 geninin 2 mutant formu) aktarilmasi
sayesinde verimde 6nemli artis saglanmis, bugday 1slahinda ¢ok 6nemli bir basar1 saglanmistir (Jobson
ve ark. 2019). Ancak yabani formlarin kiiltiire alinmasi veya melezleme yoluyla ¢ok yillik bugday islahi
olduk¢a zor ve zaman alicidir. Yabani materyallerin taranmasi ve uygun olanlarin belirlenmesi, kiiltiir
formlartyla melezlenerek baslangi¢c popiilasyonun olusturulmasi, istenilen hatlarda gen veya lokuslar
yoniinden genetik stabilite saglanincaya kadar seleksiyon yapilmasi, se¢ilen materyallerin yillar
boyunca test edildikten sonra tescil edilmesi olmak iizere 4 temel asama s6z konusudur. Melez hatlar
genetik olarak kararsizlik gosterdiginden fertilite, verim ve yeniden biiylime yetenegi ydniinden
istenilen diizeylere ulasilabilmesi i¢in seleksiyonlarin jenerasyonlar boyu siirdiiriilmesi gerekmektedir
(Cui ve ark. 2018).

Bugdaydan gelen genlerin ¢ok yillik olma &zelligini, ¢ok yillik yabani akrabalardan gelen genlerin ise
tane iriligini sinirlamak suretiyle 1slah1 zorlastirdigi, dolayisiyla ¢ok yillik bugday 1slahinda molekiiler
yeni tekniklere ihtiyag duyuldugu belirtilmistir (Cox ve ark. 2002). Giiniimiizde genomik seleksiyon,
genom editing gibi molekiiler tekniklerde saglanmis ve saglanmakta olan hizli gelismeler, ¢ok yillik
bugday 1slahina daha iyimser bir bakisa neden olmustur. Molekiiler yontemler kullanilarak ¢alismalar
siirdiiriilmekte gesitli 6zellikler iizerinde durulmaktadir. Ornegin tane iriligi ile ilgili GARS7 geni (Dong
ve ark. 2014), tane sayis1 ve basak sayisi ile ilgili GNI1 geni (Sakuma ark. 2019) lizerinde durulmaktadir.
Giinlimiizde, CRISPR (clustered regularly interspaced short palindromic repeats)/associated nuclease
Cas9 (CRISPR/Cas9) ad1 verilen, daha kolay ve etkin ikinci jenerasyon gen-editing teknikleri tercih
edilmektedir (Wang ve ark. 2018). Bugday gen-editing ¢alismalari igin oldukga zor bir bitkidir. Clinkii
3 farkl tiirden gelen genetik materyale sahip olmanin yaninda, genomu ¢ok biiyiik (17 giga-baz) ve
sayisiz tekrar icermektedir. Buna ragmen {imit verici calismalar s6z konusudur. Ornegin Wang ve ark.
(2018), TaGW2, TaLpx-1 ve TaMLO genlerinde kalitsal mutasyonlar saglamis ve iri tanelere sahip
bugday bitkileri elde etmislerdir. Molekdiler bitki 1slahinda saglanan bu ve benzeri basarilarin ¢ok yillik
bugday 1slahina 6nemli katkilar saglayacagi timit edilmektedir.
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SURDURULEBILIR TARIMA ETKIiSi

Iklim degisikligi ve geleneksel tarim sisteminin toprak, su, cevre ve insan sagh@ iizerindeki olumsuz
etkileri siirdiiriilebilir tarima olan ilgiyi artirmaktadir. Siirdiiriilebilir tarim yoniinden ¢ok yillik bitkiler,
dolayisiyla ¢ok yillik bugday 6nemli potansiyel tagimaktadir. Cok yillik bugday, tek yillik bugdayin 10
kat1 kadar daha fazla dallanabilen, ikinci yilin sonunda yaklasik 100-250 cm toprak derinligine kadar
ulasabilen, ¢ok kuvvetli bir kok sistemi gelistirebilmektedir (Resim 1; Baker, 2017).

Resim 1. Ustteki fotograf tek yillik bugdaya ait olup hasat déneminde cekilmistir. Alttaki fotograf
Kernza’ya ait olup ¢igeklenme déneminde ¢ekilmistir (Fotograf, The Land Institute; Baker, 2017).

SeiZE N W/ 7

Resim 2. Kernza basak ve taneleri (fotograf, The Land Institute; Baker, 2017).

Kuvvetli kok sistemi toprak erozyonunun énlenmesini, su ve besin elementlerinin ¢ok daha etkin bir
sekilde kullanilmasini saglamaktadir. Toprak ve giibre fosforundan yararlanma yetenegi yiiksek olup,
70 cm’den daha derindeki fosforu bile kullanabilmektedir. K6tii biinyeli topraklarda, tuzlu topraklarda,
yiiksek rakimlarda yetisebilmektedir. Soguga ve hastaliklara dayanma, daha fazla kardeslenme ve
yeniden bilylime yoniinden iyi bir performans gostermektedir. Geleneksel bugday tariminda asir1 toprak
isleme ve toprak isleme konusundaki yanilgilar toprak organik maddesi ve toprak kalitesinin azalmasina,
toprak erozyonun artmasina yol agmaktadir. Azaltilmig toprak igleme veya sifir siirlim gibi sistemler
yaninda ¢ok yillik bugday tarimi da toprak kalitesi ve erozyonunun korunmasi yoniinden énemli bir
firsat sunmaktadir. Cok yillik bugdayda her yil toprak islemeye gerek duyulmamasi, siirdiiriilebilir tarim
yoniinden en yararli faktdrlerden birisidir. Ozellikle egimli ve marjinal alanlarda beklenen yarar ¢ok
daha yiiksek olmaktadir. Toprak yilizeyini devamli kapatmasi ve kuvvetli kok sistemi nedeniyle toprak
erozyonunu onleme yaninda nitrat yikanmasini azaltmakta, yeralt1 sularinda nitrat kirlenmesinin oniine
gecmektedir. Cok yillik Kernza ile ekmeklik bugdayin karsilagtirtildigi bir arastirmada, tek yillik
bugdaya gore ¢ok yillik Kernza nitrat yikanmasint % 86 oraninda azaltmis, topraktaki karbon miktarini
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artirmigtir. Ekimden sonra 3-5 yil siireyle optimum verim diizeyini koruyabilen ¢ok yillik bugday,
yiiksek biyomas verimine sahip oldugundan hayvan yemi ve biyoyakit tiretimi yonlerinden onemli
potansiyel tasimaktadir. Ayrica sera gazini azaltma, toprak verimliligi, organik madde ve biyocesitliligi
artirma gibi siirdiiriilebilir tarim y6niinden 6énemli yararlara sahiptir (Scheinost ve ark. 2001; Bell ve
ark. 2010; Shi ve ark. 2011; Culman ve ark. 2013; Crews ve Brookes, 2014; Snapp ve ark. 2014; Ryan
ve ark. 2018; Duchene ve ark. 2020; Sakiroglu ve ark. 2020).

SORUNLARI

Modern tek yillik bugday gesitlerine gore ¢ok yillik bugdayin tane veriminin diisiik olmasi, en zayif
yonlerinin baginda gelmektedir. Cok yillik bugday tek yillik bugdaya gore genellikle % 30-60 kadar
diisiik tane verimine sahiptir. Giderek artan diinya niifusunun beslenmesinde bugdayin tasidig: stratejik
o6nem dikkate alindiginda, ¢ok yillik bugdaymn bu disiik tane verimi, gida giivenligi agisindan dnemli
bir risk olusturmaktadir. Diisiik tane verimi yaninda tane iriligi de oldukga diisiik olup, tane ve basak
zay1f bir gortiiniime sahiptir (Resim 2; Baker, 2017). Genetik kararsizlik, kirilma, nem ihtiyacinin fazla
olmasi, hasat sonras1 yeniden bilylime yeteneginde zayiflik gibi diger sorunlari sz konusudur. Hasat
sonrasi yeniden gelisme konusundaki zayiflik, yetersiz nem kosullarinda daha fazla ortaya ¢ikmaktadir.
Tarlada uzun siireli yerlesik kalmasina bagl olarak bugdaya 6zgii hastalik, zararli ve yabanci ot
yogunlugunda artis beklenebilir. Ornegin sar1 pas (Puccinia striiformis), kahverengi pas (Puccinia
triticina), kara pas (Puccinia graminis), arpa sari ciicelik viriisii, bugday ¢izgili mozaik viriisii gibi canli
dokulara ihtiyag gosteren veya vektor boceklerle taginan hastaliklarda artis beklenebilir. Ayrica esnek
ekim ndbeti sistemlerinin uygulanmasina firsat vermedigi gibi, kok ve diger vejetatif aksamlarinin
gelismesi daha uzun zaman aldigindan, tane iiretimi igin daha uzun zamana ihtiyag gosterir. Iklim
kosullar1 yaninda elverisli toprak nemine kars1 gosterecegi tepkiler yoniinden de riskler ve belirsizlikler
soz konusu olabilir (Scheinost ve ark. 2001; Bell ve ark. 2010; Jaikumar ve ark. 2014; Snap ve ark.
2014; Vico ve Brunsell, 2018; Soto-G omez ve P erez-Rodriguez, 2022).

SONUC

Kuvvetli bir kok sistemi ve biyomas verimine sahip olan ¢ok yillik bugday toprak erozyonunun
onlenmesi ve azaltilmasi, toprak organik madde miktarinin artirilmasi, toprak, su ve ¢evre sagliginin
korunmasi, su ve besin elementlerinin etkin bir sekilde kullanilmasi, girdilerin azaltilmasi, yem ve
biyoyakit tiretimi yoniinden 6nemli firsatlar sunmaktadir. Tek bagina yetistirilebilecegi gibi baklagillerle
karigim halinde yetistirilebilir veya tek yillik yemlik baklagiller alt bitki olarak ¢ok yillik bugdayla
tiretime almabilir. Siirdiiriilebilir tarim yoniinden bu yararl etkilerine ragmen ¢ok yillik bugdayin tane
veriminin diisiik olmasi gida giivenligi yoniinden olduk¢a 6nemli bir sorundur. Ayrica esnek ekim nébeti
sistemlerine uygun olmayisi, yabanci ot, hastalik ve zararlilarda artig ihtimali, genetik kararsizlik,
kirilma, diistik tane iriligi, nem ihtiyacinin fazla olmasi, hasat sonrasi yeniden biiylime yetersizligi gibi
hususlar ¢ok yillik bugdayin zayif yonlerini olusturmaktadir. Sonug olarak ¢ok yillik bugdayin, yiiksek
verimli kosullarda modern tek yillik bugday ¢esitlerinin alternatifi olmak yerine, 6zellikle marjinal
alanlarda sirdiirilebilir tarim agisindan ¢ok Onemli ekosistem ve ekonomik yararlar saglama
potansiyeline sahip oldugunu séylemek miimkiindiir.

KAYNAKLAR

Bajgain, P., Zhang, X., Jungers, J.M., DeHaan, L.R., Heim, B., Sheaffer, C.C., Wyse, D.L., Anderson,
J.A. 2020. ‘MN-Clearwater’, the first food-grade intermediate wheatgrass (Kernza perennial grain)
cultivar. J. Plant Regist. 14. https://doi.org/10.1002/ plr2.20042.

Baker, B. 2017. Can modern agriculture be sustainable? Perennial polyculture holds promise.
BioScience 67: 325-331.

Bell, L.W., Wade, L.J., Ewing, M.A. 2010. Perennial wheat: a review of environmental and agronomic
prospects for development in Australia. Crop & Pasture Science, 61, 679-690.

Cassman, K.G., Connor, D.J. 2022. Progress Towards Perennial Grains for Prairies and Plains. Outlook
on Agriculture. 51,1, 32-38, DOI: 10.1177/00307270211073153.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 143



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

Cox, T.S., Bender, M., Picone, C., Van Tassel, D.L., Holland, J.B., Brummer, E.C., Zoeller, B.E.,
Paterson, A.H., Jackson, W. 2002. Breeding perennial grain crops. CRC Crit. Rev. Plant Sci.
https://doi.org/10.1080/0735-260291044188.

Crews, T.E., Brookes, P.C. 2014. Changes in soil phosphorus forms through time in perennial versus
annual agroecosystems. Agric. Ecosyst. Environ. 184, 168-181,
https://doi.org/10.1016/j.agee.2013.11.022.

Cui, L., Ren, Y., Murray, T.D., Yan, W., Guo, Q., Niu, Y., Sun, Y., Li, H. 2018. Development of
Perennial Wheat Through Hybridization Between Wheat and Wheatgrasses: A Review. Engineering 4,
507-513, https://doi.org/10.1016/j.eng.2018.07.003.

Culman, S.W., Snapp, S.S., Ollenburger, M., Basso, B., DeHaan, L.R. 2013. Soil and water quality
rapidly responds to the perennial grain Kernza wheatgrass. Agron J. 105, 735-744.

DeHaan, L.R., Anderson, J.A., Bajgain, P., Basche, A., Cattani, D.J., Crain, J., Crews, T.E., David, C.,
Duchene, O., Gutknecht, J., Hayes, R.C., Hui, F., Jungers, J., Knudsen, S., Kong, W., Larson, S.,
Lundquist, P.O., Luo, G., Miller, A.J., Nabukalu, P., Newell, M.T., Olsson, L., Palmgren, M., Paterson,
A.H., Picasso, V.D., Poland, J.A., Sacks, E.J., Wang, S., Westerbergh, A. 2023. Discussion: Prioritize
perennial grain development for sustainable food production and environmental benefits. Science of the
Total Environment, 895, 164975, http://dx.doi.org/10.1016/j.scitotenv.2023.164975.

DeHaan, L.R., Ismail, B.P. 2017. Perennial cereals provide ecosystem benefits. Cereal Foods World 62,
278-281. https://doi.org/10.1094/CFW-62-6-0278.

DeHaan, L.R., Wang, S.W., Larson, S.R., Cattani, D.J., Zhang, X.F., Kantarski, T. 2014. Current efforts
to develop perennial wheat and domesticate Thinopyrum intermedium as a perennial grain. In: Batello
C, Wade L, Cox S, Pogna N, Bozzini A, Choptiany J, editors. Perennial crops for food security.
Proceedings of the FAO Expert Workshop. Rome: FAO, 72-89.

Dong, L., Wang, F., Liu, T., Dong, Z., Li, A,, Jing, R., Mao, L., Li, Y., Liu, X,, Zhang, K., Wang, D.,
2014. Natural variation of TaGASR7-Al affects grain length in common wheat under multiple
cultivation conditions. Mol. Breed. 34, 937-947, https://doi. org/10.1007/s11032-014-0087-2.

Duchene, O., Celette, F., Barreiro, A., Martensson, L.M.D., Freschet, G.T., David, C. 2020. Introducing
perennial grain in grain crops rotation: the role of rooting pattern in soil quality management. Agronomy
10, 1254, https://doi.org/10.3390/ agronomy10091254.

Jaikumar, N.S., Snapp, S.S., Murphy, K., Jones, S.S. 2012. Agronomic Assessment of Perennial Wheat
and Perennial Rye as Cereal Crops. Agron. J. 104:1716-1726, doi:10.2134/agronj2012.0291.

Jensen, K.B., Yan, X., Larson, S.R., Wang, R.R.C., Robins, J.G., 2016. Agronomic and genetic diversity
in intermediate  wheatgrass (Thinopyrum intermedium). Plant Breed. 135, 751-758.
https://doi.org/10.1111/pbr.12420.

Jobson, E.M., Johnston, R.E., Oiestad, A.J., Martin, J.M., Giroux, M.J., 2019. The impact of the wheat
Rht-B1b semi-dwarfing allele on photosynthesis and seed development under field conditions. Front.
Plant Sci. 10, https://doi.org/10.3389/ fpls.2019.00051.

Jungers, J.M., Frahm, C.S., Tautges, N.E., Ehlke, N.J., Wells, M.S., Wyse, D.L., Sheaffer, C.C., 2018.
Growth, development, and biomass partitioning of the perennial grain crop Thinopyrum intermedium.
Ann. Appl. Biol. 172, 346-354. https://doi.org/10.1111/aab.12425.

Larkin, P.J., Newell, M.T., Hayes, R.C., Aktar, J., Norton, M.R., Moroni, S.J., Wade, L.J. 2014. Progress
in developing perennial wheats for grain and grazing. Crop & Pasture Science 65: 1147-1164,
http://dx.doi.org/10.1071/CP13330.

Randall, G.W., Mulla, D.J. 2001. Nitrate nitrogen in surface waters as influenced by climatic conditions
and agricultural practices. J Environ Qual, 30, 2, 337-344.

Ryan, M.R., Crews, T.E., Culman, S.W., DeHaan, L.R., Hayes, R.C., Jungers, J.M., Bakker, M.G. 2018.
Managing for Multifunctionality in Perennial Grain Crops. BioScience 68, 294-304.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 144



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

| AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

¥ Sakiroglu, M., Dong, C., Hall, M.B., Jungers, J., Picasso, V. 2020. How does nitrogen and forage harvest

affect belowground biomass and nonstructural carbohydrates in dual-use Kernza intermediate
wheatgrass? Crop Sci. 60, https://doi.org/10.1002/ csc2.20239.

Sakuma, S., Golan, G., Guo, Z., Ogawa, T., Tagiri, A., Sugimoto, K., Bernhardt, N., Brassac, J.,
Mascher, M., Hensel, G., Ohnishi, S., Jinno, H., Yamashita, Y., Ayalon, I., Peleg, Z., Schnurbusch, T.,
Komatsuda, T., 2019. Unleashing floret fertility in wheat through the mutation of a homeobox gene.
Proc. Natl. Acad. Sci. USA. https://doi. org/10.1073/pnas.1815465116.

Scheinost, P.L., Lammer, D.L., Cai, X., Murray, T.D., Jones, S.S. 2001. Perennial wheat: the
development of a sustainable cropping system for the U.S. Pacific Northwest. American Journal of
Alternative Agriculture 16, 147-151. doi:10.1017/S0889189300009115.

Shi, C., Tian, C., Li, J., Zhang, Y. 2011. Prospect of Perennial Wheat in Agro-ecological System.
Procedia Environmental Science, 11, 1574-1579, doi:10.1016/j.proenv.2011.12.237.

Snapp, S., Kellogg, W.K., Morrane, V. 2014. Perennial Wheat. Michigan State University Extension,
Extension Bulletin E3208.

Soto-G'omez, D., P’erez-Rodriguez, P. 2022. Sustainable agriculture through perennial grains: Wheat,
rice, maize, and other species: A review. Agriculture, Ecosystems and Environment 325 (2022) 107747,
https://doi.org/10.1016/j.agee.2021.107747

Suneson, C.A., Sharkawy, A.E., Hall, W.E. 1963. Progress in 25 years of perennial wheat development.
Crop Sci 3, 5, 437-439.

Sun, S.C. 1981. The approach and methods of breeding new varieties and new species from Agrotriticum
hybrids. Acta Agron Sin 7,1, 51-57.

Vico, G., Brunsell, N.A. 2018. Tradeoffs between water requirements and yield stability in annual vs.
perennial crops. Adv. Water Resour. 112, 189-202, https://doi.org/ 10.1016/j.advwatres.2017.12.014.

Wang, W., Pan, Q., He, F., Akhunova, A., Chao, S., Trick, H., Akhunov, E. 2018. Transgenerational
CRISPR-Cas9 activity facilitates multiplex gene editing in allopolyploid wheat. Cris. J. 1, 65-74,
https://doi.org/10.1089/crispr.2017.0010.

Zair, W., Maxted, N., Amri, A. 2018. Setting conservation priorities for crop wild relatives in the Fertile
Crescent. Genet. Resour. Crop Evol. 65, 855-863. https://doi. org/10.1007/s10722-017-0576-3.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 145



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

| AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

TOPRAK ISLEMESiZ TARIM TEKNIGININ YUZEY AKISI VE TOPRAK KAYBINA
ETKILERI

EFFECTS OF NO-TILLAGE TECHNIQUE ON RUNOFF AND SOIL LOSS

Prof. Dr. Ilknur DURSUN
Ankara Universitesi, Ziraat Fakiiltesi, Tarim Makinalari ve T eknolojileri Miihendisligi Boliimii,
Ankara, Tiirkiye.
ORCHID ID: 0000-0002-1957-718X

OZET

Toprak islemesiz tarim tekniginde esasen su ve riizgdr erozyonuyla olusan toprak kayiplariin
Onlenmesi ve toprakta mevcut olan nemin korunmasi amaglanir. Bu teknigin geleneksel toprak islemesiz
teknigi ve ortii bitkisi esasli toprak iglemesiz tarim teknigi (6rtii bitkisi mal¢li ve canli 6rtii bitkili) olmak
tizere baslica iki tipi vardir. Geleneksel toprak islemesiz tarim tekniginde, ekimden sonra toprak
ylizeyinin > % 50’ sinin bitki ylizey artiklariyla kapli olmasi istenir. Hasattan ekime kadar olan siirede
toprak higbir sekilde islenmeden bitki yiizey artiklartyla kapli halde birakilir. Yabanci ot kontroliinde
toprakta kalicilig1 sinirli olan bu teknige 6zgii herbisitlerden yararlanilir. Toprak ylizeyi yogun sekilde
bitki yiizey artiklartyla kapli oldugundan ekim sirasinda tohumlar, dogrudan ekim makinalariyla
ekilirler. Toprak islemesiz tarim tekniginin ylizey akislarmin onlenmesi, topragin organik madde
igeriginin artmasi, toprak neminin korunmasi, topraktaki canli yasamin kesintiye ugramamasi, yakit
tilketiminin azalmasi, toprak sikismasinin dnlenmesi gibi birgok yarar1 bulunmaktadir.

Bu calismada; toprak islemesiz ve geleneksel toprak isleme teknikleri, yiizey akis1 ve toprak kaybi
yoniinden karsilagtirilmistir. Bu amagla s6z konusu toprak isleme tekniklerinin yiizey akist ve toprak
kaybr lizerindeki etkilerini konu alan g¢esitli aragtirma sonugclar1 incelenmistir. Yapilan literatiir taramasi
sonucunda elde edilen verilerden yararlanilmistir. Secilen toprak isleme tekniklerinin yiizey akisi ve
toprak kayb1 yoniinden karsilastirilmasi icin geleneksel toprak islemeye gore toprak iglemesiz tarimdaki
bagil yiizey akislari (%) ve bagil toprak kayiplari (%) hesaplanmistir. Hesaplamalar sirasinda geleneksel
toprak islemedeki yiizey akislar1 ve toprak kayiplarinin % 100 olduklar1 kabul edilmistir. Arastirma
sonucunda geleneksel toprak islemeye (% 100) gore toprak islemesiz tarimdaki ortalama bagil ylizey
akis1 ve ortalama bagil toprak kaybinin sirasiyla % 46.51 ve % 15.59 olduklar1 bulunmustur. Bir diger
ifadeyle geleneksel toprak islemeye gore toprak islemesiz tarimda, yilizey akislar1 ortalama % 53.49,
toprak kayiplari ise ortalama olarak % 84.41 diizeyinde azalmistir. Sonug olarak toprak islemesiz tarim
tekniginin yiizey akislar1 ve toprak kayiplar1 yoniinden geleneksel toprak islemeden oldukga {istiin bir
teknik oldugu belirlenmistir.

Anahtar Kelimeler: Toprak islemesiz tarim teknigi, geleneksel toprak isleme, ylizey akisi, toprak
kaybi, erozyon.

ABSTRACT

In no-tillage technique, the main goal is to prevent soil loss due to water and wind erosion and to
conserve the moisture present in the soil. There are primarily two types of this technigque: conventional
no-tillage (no-tillage into crops residues) and cover crop-based no-tillage (cover crop mulch-based no-
tillage and living cover crop-based no-tillage). In conventional no-tillage farming it is desired that
> 50% of the soil surface be covered with crop residues after sowing. From harvest to sowing, the soil
is left undisturbed and covered with crop residues. Herbicides specific to this technique, which have
limited persistence in the soil, are used for weed control. Since the soil surface is densely covered with
crop residues, seeds are sown directly with direct seed drills during sowing. No-tillage farming offers
many benefits such as preventing runoff, increasing organic matter content in the soil, conserving soil
moisture, maintaining soil biota, reducing fuel consumption, and preventing soil compaction.
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In this study, conventional tillage and no-tillage techniques were compared in terms of runoff and soil
loss. Various research results examining the effects of these tillage techniques on runoff and soil loss
were reviewed for this purpose. Data obtained from the literature review were utilized. Relative runoff
(%) and relative soil loss (%) of the selected tillage techniques were calculated compared to conventional
tillage. During the calculations, runoff and soil losses in conventional tillage were assumed to be 100%.
The research found that compared to conventional tillage (100%), the average relative runoff and
average relative soil loss in no-tillage farming were 46.51% and 15.59%, respectively. In other words,
runoff decreased by an average of 53.49% and soil loss decreased by an average of 84.41% in no-tillage
farming compared to conventional tillage. As a result, it was determined that no-tillage farming is a
superior technique in terms of runoff and soil loss compared to conventional tillage.

Keywords: No-tillage technique, conventional tillage, runoff, soil loss, erosion.

GIRIS

Glinlimiizde topragin islenmesinde olduk¢a c¢esitli toprak isleme alet ve makinasindan
yararlanilmaktadir. Toprak isleme alet ve makinalar1 alanindaki gelismeler farkli toprak isleme
tekniklerinin ortaya ¢ikmalarina da neden olmustur. Geleneksel toprak islemede ya da yogun toprak
islemede topragin yogun olarak islenmesi SU Ve riizgdr erozyonunun artmasina, topragin organik madde
ve nem igeriginin azalmasina, toprak sikismasina, yakit tiiketiminin artmasina, kiiresel 1sinmaya,
maliyetin artmasina, zaman kaybina ve organik karbon igeriginin azalmasina neden olur (Dursun, 2018;
Kay ve VandenBygaart, 2002; Morris vd., 2010; Sorensen ve Nielsen, 2005; Teberiigge ve Diiring,
1999; West ve Marland 2002). Kulakli pullukla birincil toprak islemenin yapildig1 geleneksel toprak
isleme tekniginde, tarla yiizeyde bulunan bitki artiklarinin teorik olarak % 90-100’ {iniin topraga
gomiildiigi kabul edilmektedir. Ancak bu kosulda toprak yiizeyi bitkisel koruyucu 6rtiiden yoksun
kaldigindan toprak, su ve riizgar erozyonuna Kars1 savunmasiz duruma gelir. Buna karsilik bitki yiizey
artig1 gbmme yiizdesi orta ve daha fazla olan kulakli pulluklarin toprag altiist ederek kabartmalar1 ve
havalandirmalar1 topragin yapisina ve canli yasama olumlu yonde etki etmektedir. Bu nedenle toprak
islemesiz tarim tekniginde dahi topragin 4-5 yilda bir kulakli pulluklarla siiriilmesi 6nerilmektedir.

Toprak ve suyun korunmasi amaciyla geleneksel toprak islemeye alternatif olarak koruyucu toprak
isleme teknikleri gelistirilmistir. Koruyucu toprak isleme, Siirdiiriilebilir tarima uygundur. Baglica
tipleri; malgli toprak isleme, seritsel toprak isleme, sirta ekime yonelik toprak isleme, dogrudan ekim,
toprak iglemesiz tarim ve rezervuar toprak islemedir. Toprak islemesiz tarim teknigi, erozyonun
onlenmesinde oldukca basarilidir. Toprak tipi, yillik yagis miktari, tarladaki dnceki bitki ¢esidi, bitki
artiklarinin dik veya yatik konumda olmalari, yiizey artig1 kaplama yiizdesi, tarlanin egimi, egime gore
toprak islemenin yapilma sekli gibi faktorler erozyon kontroliinde etkilidirler. Yiizey akis1 ve toprak
kaybi, erozyonla ilgili 6nemli iki gostergedir. Toprak isleme, yiizey akislarina ve toprak kayiplarina
neden olmayacak sekilde yapilmalhidir.

Toprak islemesiz tarim teknigi, sifir toprak isleme veya dogrudan ekim olarak da adlandirilir (Food and
Agriculture Organization of the United Nations, 2019). Ancak dogrudan ekim, toprak islemesiz tarima
gore daha esnektir. Toprak islemesiz tarimda sira genisliginin en fazla 1/3’ i, dogrudan ekimde ise en
fazla 2/3” i hareketlendirilebilir (American Society of Agricultural and Biological Engineers, 2023).
Dogrudan ekimde ihtiya¢ duyuldugunda mekanik yabanci ot kontroliinden yararlanilabilir (Dursun,
2018).

Toprak islemesiz tarim tekniginin geleneksel toprak islemesiz tarim teknigi ve Ortii bitkisi esasl toprak
islemesiz tarim teknigi olmak tizere 2 tipi vardir (Vincent-Caboud, Peigne, Casagrande ve Silva, 2017).
Geleneksel toprak islemesiz tarimda, bitki yiizey artiklariyla kaph tarla kosulunda dogrudan ekim
makinalarryla ekim yapilir. Toprak yiizeyi bitki artiklariyla kaplidir. Yabanci ot kontroliinde sentetik
herbisitlerden yararlanilir. Ortii bitkisi esaslh toprak islemesiz tarim tekniginde ise toprak yiizeyi, canli
ortii bitkileriyle veya dldiiriilmis ortii bitkilerinden olusan kalin bir malg tabakasiyla kaplidir. Buna gore
ortii bitkisi esasli toprak islemesiz tarim tekniginin canli ortii bitkili ve canli ortii bitkisi malgli olmak
lizere baslica 2 tipi bulunmaktadir. Ortii bitkileriyle yabanci otlarn baskilanmasi amaglanir. Geleneksel
toprak islemesiz tarim teknigi, 1940” 11 yillarda ortaya ¢ikmustir. {1k olarak 1960 I1 yillarda ABD’ de,
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¥ 1970’ li yillarda ise Brezilya’ da uygulanmustir (Tekin, Ave, Cat, Akar, 2017). Ortii bitkisi esasli toprak

islemesiz tarim teknigi, geleneksel toprak islemesiz tarim teknigine gore daha yeni bir tekniktir.

Geleneksel toprak islemesiz tarimda, toprak yiizeyi hasat edilen onceki bitkinin bitkisel yiizey
artiklariyla yogun olarak (> % 50) kaplidir. Hasat ile ekime kadar olan siirede sivi ahir giibresinin ve
susuz amonyagin topraga enjekte edilmesi disinda topragin mekanik olarak hareketlendirilemez. Ekim
sirasinda dogrudan ekim makinalarinin keski demirleri ve gomiicii ayaklar1 tarafindan agilan dar
seritlere ya da yariklara tohum ve/veya giibre yerlestirilir. Tohum ve/veya giibrenin topraga
yerlestirilmesi ve tohum sirasi iizerinde bulunan bitki artiklarinin temizlenmesi sirasinda topragin
hareketlendirilmesi sinirlandirilmistir (American Society of Agricultural and Biological Engineers,
2023; Dursun, 2018). Ekim makinasinin gomiicii ayaklari tarafindan agilan yariklara tohumlarin
yerlestirilmelerinden sonra tizerleri bitki artiklariyla yeniden kapatilir. Bitki artiklarinin y1l boyunca
toprak ylizeyinde korunmasi esastir. Toprak iglemesiz tarim tekniginin erozyonun 6nlenmesi, topragin
su gecirgenliginin artmasi, buharlasmanin azalmasi, organik maddenin korunmasi, toprak striiktiiriiniin
iyilesmesi, biyolojik aktivitenin ve solucan sayisinin artmasi, fosfor kaybmin azalmasi, isglicii
ihtiyacinin azalmasi, is veriminin artmasi ve yakit tliketiminin azalmasi gibi bir¢ok yarar
bulunmaktadir.

Bu calismada, toprak islemesiz tarim ile geleneksel toprak isleme tekniklerinin yiizey akisi ve toprak
kayb1 yoniinden karsilagtirilmalari amaglanmigtir. Bu amaca yonelik olarak toprak islemesiz tarim ile
geleneksel toprak islemedeki yiizey akisglarinin ve toprak kayiplariin belirlenmesi hakkinda yapilan
¢esitli arastirma sonuglar1 dikkate alinmaistir.

MATERYAL VE YONTEM

Toprak islemesiz tarim teknigi ile geleneksel toprak isleme tekniginin uygulanmasi sonucunda olusan
yiizey akislari ile toprak kayiplarinin belirlenmesi hakkinda birgok arastirmaci tarafindan ¢ok sayida
aragtirma yapilmistir (Adimassu, Alemu ve Tamene, 2019; DelLaune ve Sij, 2012; Dos Reis Castro,
Auzet, Chevallier ve Jean-Claude Leprun, 1999; Duiker veMyers, 2002; Wuest, Williams, Gollany,
Siemens ve Long, 2008; Zhang, Chan, Oates, Heenan ve Huang, 2007). Bu calismada, 6ncelikle stz
konusu toprak isleme teknikleriyle ilgili literatiir taramasi yapilarak yiizey akislar ve toprak kayiplarina
iligskin gerekli veriler toplanmustir.

Toprak islemesiz tarimdaki yiizey akislari (Rnr) ile geleneksel toprak islemedeki yiizey akislarinin (Rcr)
oransal olarak karsilagtirilmalar1 amaciyla toprak islemesiz tarimdaki bagil yiizey akislart (RRnrt)
hesaplanmistir. Benzer sekilde toprak islemesiz tarimdaki toprak kayiplar1 (SLnrt) ile geleneksel toprak
islemedeki toprak kayiplarinin (SLct) karsilagtirilmalart i¢in de toprak islemesiz tarimdaki bagil toprak
kayiplart (RSLnrt) belirlenmistir. Yapilan bu hesaplamalar sirasinda, geleneksel toprak islemedeki yiizey
akiglarinin (Rcr) ve geleneksel toprak igslemedeki toprak kayiplarmin (SLct) % 100 oldugu kabul
edilmistir. Toprak islemesiz tarimdaki bagil yiizey akiglar1 ve toprak kayiplari bu degere gore yiizde
cinsinden hesaplanmistir. Bagil ylizey akisi (RRnt) ve bagil toprak kaybinin (RSLnt) hesaplanmasinda
asagidaki esitliklerden yararlanilmigtir (Martinez, Chervet, Weisskopf, Wolfgang, Sturny, Etana,
Stettler, Forkman ve Kelle, 2015):

RRnt= (RnT/ Rer) . 100
RSLnt= (SLnt/ SLct) . 100
Esitliklerde;
RRnt : Toprak igslemesiz tarimdaki bagil yiizey akisi (%),
Rnt : Toprak islemesiz tarimdaki yiizey akigi (mm),
Rcr : Geleneksel toprak islemedeki yiizey akist (mm),
RSLnt: Toprak islemesiz tarimdaki bagil toprak kayb1 (%),
SLnt: Toprak islemesiz tarimdaki toprak kaybr (t ha™),
SLcr: Geleneksel toprak islemedeki toprak kaybr (t hat)’ dur.
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Yy BULGULAR VE TARTISMA

Toprak islemesiz Tarimin Yiizey Akisina EtKisi

Tablo 1’ de; toprak islemesiz tarimdaki ve geleneksel toprak islemedeki yiizey akislarinin (R)
belirlenmesine yonelik baz1 aragtirma sonuglari, bu sonuglardan yararlanilarak yapilan hesaplamalardan
elde edilen toprak islemesiz tarimdaki bagil yiizey akiglari (RRnr) Ve ortalama bagil yiizey akisi (Orrnt)
verilmistir.

Tablo 1. Toprak islemesiz tarim ile geleneksel toprak islemedeki yiizey akislarna iligkin literatiir ve
hesaplama sonuglari

Arastirmanin | Toprak | Yags . oo R" RRnT™
Kaynak yapildig yer | biinyesi | (mm) Toprak isleme teknigi (mm) (%)
Tebriigge ve Toprak islemesiz tarim | 24.00
Diiring, 1999 Almanya Tinli | 63.00 Qeleneksel toprak 38.00 63.00
isleme
. Toprak islemesiz 2.30
Duiker ve
Myers, 2002 ABD - 1060 Qeleneksel toprak 178.00 1.29
isleme
Toprak iglemesiz 3.70
Zhang vd., Killi Geleneksel toprak
2007 Avustralya tinh 67.90 isleme (amiz | 40.60 911
yakilmig)
Toprak islemesiz 0.76
Wouest vd., -
2008 ABD Siltli tin | 330 Qeleneksel toprak 508 14.96
isleme
Delauneve | agp Killi 2 ek D2 s
Sij, 2012 tinl 41.90 | . P 33.20 '
isleme
Toprak islemesiz 0.075™"
Merten vd., . -
2015 Brezilya Killi 1511 Qeleneksel toprak 0.095™" 78.95
isleme
. Toprak islemesiz 256.50
Adimassu vd., . -
2019 Etiyopya Killi 1050 Qeleneksel toprak 266.60 96.21
isleme
DRRNT*** 4651

“Yiizey akist (mm), " Toprak islemesiz tarimdaki bagil yiizey akist (%), Ortalama bagil yiizey akisi
(%), ""Yiizey akis oram (ondalik).

Tablo 1’ den anlasilacagi gibi, yapilan hesaplamalar sonucunda toprak islemesiz tarimdaki ortalama
bagil yiizey akis1 (Orrnt) % 46.51 olarak bulunmustur. Bir diger deyisle geleneksel toprak islemedeki
ortalama yiizey akisinin % 100 olarak kabul edilmesi kosulunda, toprak islemesiz tarimdaki ortalama
bagil yiizey akist % 46.51 olmaktadir. Yani toprak islemesiz tarimdaki ortalama bagil yiizey akust,
geleneksel toprak islemedeki yiizey akigindan % 53.49 diizeyinde daha azdir.

Yapilan literatiir aragtirmalar1 sonucunda da benzer sonuglara ulagilmistir. Adimassu vd. (2019) ve
Duiker ve Myers, (2002) tarafindan toprak islemesiz tarimdaki yiizey akislarinin geleneksel toprak
islemedeki yiizey akislarindan % 4-99 arasinda degisen miktarlarda daha az olduklart bildirilmistir.
Zhang vd. (2007) tarafindan ise yapilan arastirma sonucunda tarladaki anizin yakilmasindan sonra
uygulanan geleneksel toprak iglemedeki ylizey akis miktarinin, toprak islemesiz tarimdaki ylizey
akisindan yaklasik olarak % 91 daha fazla oldugu belirtilmistir. Bu sonugtan da anlasilacagi gibi
geleneksel toprak islemede, tarlada ekili olan dnceki ticari bitkinin hasadindan sonra toprak yiizeyinde
kalan amzin yakilmasi, ylizey akisini ¢ok yiiksek miktarda artmasina neden olmaktadir. Aniz yakmanin
ylizey akislarinin artmasina dolayisiyla toprak kayiplarinin agir1 6l¢lide artmasina neden olmasinin yani

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 149



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

| AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

¥ sira topragin organik madde igeriginin azalmasi, topraktaki canli yagamin olumsuz yénde etkilenerek

kesintiye ugramasi ve trafik kazalarina yol agmasi gibi diger bir¢ok sakincalar1 da bulunmaktadir.
Toprak Islemesiz Tarimin Toprak Kaybina Etkisi

Toprak iglemesiz tarimdaki ve geleneksel toprak islemedeki toprak kayiplarmin (SL) belirlenmesine
iligkin bazi arastirma sonuglari, bu sonuglardan yararlanilarak yapilan hesaplamalardan elde edilen
toprak islemesiz tarimdaki bagil toprak kayiplar1 (RSLnt) ile ortalama bagil yiizey akist (Orsint)
degerleri Tablo 2’ de verilmistir.

Tablo 2. Toprak islemesiz tarim ile geleneksel toprak islemedeki toprak kayiplarina iligkin literatiir ve
hesaplama sonugclari

Aragtirmamn | Toprak | Yagis . ... | SL" |RSLnT™

Kaynak vapildig yer | biinyesi | (mm) Toprak isleme teknigi (t ha') (%)

Dos Reis Toprak islemesiz tarim | 0.04

1999 isleme 2.20

Tebriigge ve Toprak islemesiz tarim | 0.90

Diiring, 1999 Almanya Tmnli | 63.00 Qeleneksel toprak 6.40 14.06
isleme

Duiker ve Toprak islemesiz tarnm | 0.007

Myers, ABD - 1060 | Geleneksel toprak 131
) 5.32

2002 isleme
Toprak islemesiz tarim | 0.04

Zhang vd., Killi Geleneksel toprak

2007 Avustralya antt | 879 | igleme @z | 1.97 | 203
yakilmig)
Toprak islemesiz tarim | 0.40

Merten vd., . -

2015 Brezilya Killi 1511 Qeleneksel toprak 200 20.00
isleme

Adimassu Toprak islemesiz tannm | 16.30

vd., 2019 Etiyopya Killi 1050 Qeleneksel toprak 30.00 54.33
isleme

OrsLNT 15.59

“Toprak kaybi (t ha™), ™ Toprak islemesiz tarimdaki bagil toprak kayb1 (%), ™ Ortalama bagil toprak
kaybi (%).

SONUC

Sonug olarak geleneksel toprak islemeye gore toprak islemesiz tarimdaki ortalama bagil ylizey akisinin
% 53.49 ve ortalama bagil toprak kaybinin ise % 84.41 diizeyinde daha az olduklar1 bulunmustur. Yiizey
akislar1, toprak kayiplari tizerinde oldukga etkilidir. Genel olarak yiizey akislari arttikga toprak kayiplari
artmakta veya yiizey akislari azaldikca toprak kayiplari azalmaktadir. Arastirma sonucuna gore ortalama
bagil yiizey akis1 % 53.49 diizeyinde azalirken toprak kaybi % 57.80 diizeyinde azalmaktadir.
Yani yiizey akisin1 azalmasi, buna bagli olarak toprak kaybinin hizla azalmasina neden olmaktadir.

Toprak islemesiz tarim tekniginin yiizey akiglarinin ve toprak kayiplarinin 6nlenmesi ya da azaltilmasi
yoniinden geleneksel toprak islemeden oldukca basarili oldugu anlagilmistir. Bunun baglica nedeni,
toprak isleme ve ekimden sonra toprak yiizeyinin en az % 50’ sinin Onceki iriiniin bitki yilizey
artiklartyla ya da koruyucu bitki ortiisiiyle kaplanmis olmasidir. Bitki artig1 kaplama yiizdesi arttikca
yiizey akiglari ve buna bagli olarak toprak kayiplar1 da azalmaktadir.
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TOPRAK iISLEMESiZ TARIM TEKNIGININ URUN VERIMINE ETKIiSi
EFFECT OF NO-TILLAGE TECHNIQUE ON CROP YIELD

Prof. Dr. Ilknur DURSUN
Ankara Universitesi, Ziraat Fakiiltesi,
Tarim Makinalart ve Teknolojileri Miihendisligi Boliimii, Ankara, Tiirkiye.
ORCHID ID: 0000-0002-1957-718X
OZET

Bitkisel iiretimde toprak islemenin asil amaci, tohum yataginin hazirlanmasidir. Geleneksel toprak
islemede topragin asir1 Olgiide islenmesi toprak sikigmasina, erozyona ve nem kaybina neden olur.
Ekimden sonra toprak yiizeyinde kalan bitki yiizey artigi kaplama yiizdesine gore toprak isleme
teknikleri; geleneksel toprak isleme, azaltilmis toprak isleme ve koruyucu toprak isleme teknigi olmak
tizere 3’ e ayrilir. Koruyucu toprak iglemenin malch toprak isleme, seritsel toprak isleme, sirta ekime
yonelik toprak isleme, dogrudan ekim ve toprak islemesiz tarim teknigi gibi tipleri vardir. Toprak
islemesiz tarim teknigi, erozyonun ve nem kaybinin dnlenmesi yoniinden en basarili tekniktir. Sifir
toprak isleme ya da toprak islemesiz tarim tekniginde toprak yiizeyindeki bitki artig1 Ortiisiiniin yil
boyunca korunmasi esastir. Hasat ile ekim arasindaki siirede toprak islenmez. Yabanci ot kontroli,
herbisitlerle yapilir. Ekim sirasinda dogrudan ekim makinalarindan yararlanilir.

Bu c¢aligmada; bugday, misir ve soyanin toprak islemesiz tarim teknigindeki iiriin verimleri ile
geleneksel toprak isleme teknigindeki iirlin verimlerinin karsilastirilmasi amaglanmistir. Bu amagcla
bugday, musir ve soyanin toprak islemesiz tarim ve geleneksel toprak isleme teknikleriyle
yetistirilmesindeki iiriin verimlerini konu alan ¢esitli arastirma sonuglarindan yararlanilmistir. Secilen
bitkilerin geleneksel toprak islemedeki tiriin verimlerinin % 100 olduklar1 kabul edilmis ve buna gére
bitkilerin toprak islemesiz tarimdaki bagil iiriin verimleri oransal olarak yiizde cinsinden hesaplanmistir.
Arastirma sonucunda bugday, musir ve soyanin geleneksel toprak islemeye (% 100) gore toprak
islemesiz tarimdaki ortalama bagil iirlin verimlerinin sirastyla % 95.38, % 97.58 ve %
104.19 diizeyinde olduklar1 bulunmustur. Sonug olarak bugday, misir ve soyanin toprak islemesiz
tarimdaki iiriin verimleri ile geleneksel toprak islemedeki iiriin verimleri arasinda 6nemli bir fark
olmadig1 belirlenmistir. Ancak soyanin toprak islemesiz tarimdaki ortalama bagil iiriin verimi, % 4-5
daha fazladir.

Anahtar Kelimeler: Toprak islemesiz tarim, geleneksel toprak isleme, iiriin verimi, bugday, musir,
soya.

ABSTRACT

The main purpose of soil tillage in plant production is the preparation of the seedbed. In conventional
tillage, excessive tillage leads to soil compaction, erosion, and moisture loss. Soil tillage techniques are
classified into three types according to the percentage of crop residues remaining on the soil surface
after planting: conventional tillage, reduced tillage and conservation tillage. Conservation tillage
includes mulch tillage, strip tillage, ridge tillage, direct seed and no-tillage. No-tillage farming, or zero
tillage, is the most successful technique in preventing erosion and moisture loss. In no-tillage farming,
crop residue cover on the soil surface is maintained throughout the year-round, and the soil is not tilled
between harvest and sowing. Weed control is achieved using herbicides, and direct seed drills are used
during sowing.

This study aims to compare the crop yields of wheat, corn, and soybeans under no-tillage farming with
those under conventional tillage techniques. Various research results regarding the crop yields of wheat,
corn, and soybeans cultivated using no-tillage farming and conventional tillage techniques have been
utilized for this purpose. It has been assumed that the crop yields of the selected plants in conventional
tillage are 100%, and accordingly, the relative crop yields of the plants in no-tillage farming have been
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calculated proportionally in percentage terms. The research findings indicate that the average relative
crop yields of wheat, corn, and soybeans under no-till farming compared to conventional tillage are
95.38%, 97.58%, and 104.19%, respectively. Consequently, it was determined that there is no significant
difference between the crop yields of wheat, corn, and soybeans under no-till farming and those
under conventional tillage. However, the average relative crop yield of soybeans under no-till farming
is 4-5% higher.

Keywords: No-tillage farming, conventional tillage, crop yield, wheat, maize, soybean.

GIiRiS

Toprak islemeyle topragin fiziksel, kimyasal ve biyolojik 6zelliklerinin bitkinin istedigi kosullara uygun
duruma getirilmesi ya da kisaca tohum yataginin hazirlanmasi amaglanir. Ancak toprak isleme sirasinda
topragin sikigmasina, yiizey akiglarinin artmasina, pestisitlerin yiizey akislariyla su kaynaklara
karigmalarina, toprak kayiplarina, kiiresel 1sinmaya yol agan gazlarin atmosfere salinmalarina, kaymak
tabakasinin olusmasina ve gesitli canlilarin zarar gérmelerine yol acilabilmektedir (1. Dursun, 2018).

Toprak islemenin optimum diizeyde planlanmasi; siirdiiriilebilir tarim, ekolojik denge, erozyon, toprak
nemi, maliyet, kiiresel 1sinma gibi yonlerden oldukca énemlidir. Toprak isleme tekniginin se¢imi ya da
toprak isleme alet makina setlerinin olusturulmas sirasinda; tarlada ekili olan bitki ¢esidi, yiizey artigi
kaplama yiizdesi, yiizey artiklarinin dik ya da yatik oluslari, ylizey artiklarinin gevreklikleri, ticari ya da
ana bitki cesidi, topragin tekstiirii ve striiktiirii, penetrasyon derecesi, arazinin egimi, iklim kosullari,
drenaj sorunu, erozyon, toprak nem kaybi, maliyet, mevcut ekipman varhigi ve karlilik gibi birgok
faktdriin goz dniine alinmasi gerekir (Al Kaisi ve Hanna, 2002; I. Dursun, 2017; 1. Dursun ve E.
Dursun, 2017; 1. Dursun ve E. Dursun, 2018; McCool, Hammel ve Papendick, 1995).

Toprak isleme teknikleri, ¢esitli faktorlere gore siniflandirilirlar. Toprak isleme ve ekimden sonra toprak
yiizeyini kaplayan bitki yiizey arti81 ylizdesine gore toprak isleme teknikleri; geleneksel toprak igleme
(< % 15), azaltilmis toprak isleme (% 15-30) ve koruyucu toprak isleme (> % 30) olmak iizere 3’ e
ayrilirlar (Al Kaisi ve Hanna, 2009; Dickey, Shelton ve Jasa, 1986; 1. Dursun, 2018; Murrel, 2012;
Sanderetto ve Payne, 2006; Shelton, Smith, Jasa ve Kanable, 1995; Wollenhaupt ve Pingry, 1993;
Zheng, Campbell, Serbin ve Galbraith, 2014).

Geleneksel ya da aligilagelmis toprak islemede, birincil ve ikincil toprak isleme yapilir. Birincil toprak
islemede genellikle topragi deviren, alt {ist eden ya da bitki yiizey artiklarin1 gémen kulakli pulluklar
kullanilir. Ikincil toprak islemede ise toprag yiizeysel olarak isleyen tarla kiiltivatorleri, diskli tirmiklar,
toprak frezeleri gibi alet-makinalardan ya da ¢esitli kombinasyonlardan yararlanilir.

Temel toprak igleme tekniklerinden bir digeri azaltilmis toprak islemedir. Azaltilmig toprak isleme,
geleneksel toprak igsleme ile koruyucu toprak igleme arasinda yer alir. Azaltilmig toprak islemede birincil
ve ikincil toprak igleme, ekim, gilibreleme ve tarimsal savasim asamalarinin bir kismi veya tamami
birlestirilir, bu asamalardan bazilarindan vazgegilir ya da is derinligi azaltilir (I. Dursun 2018; Weise ve
Bourarach, 1999).

Koruyucu toprak islemede, toprak ve suyun korumasi amaglanir. Koruyucu toprak iglemenin malg¢h
toprak isleme, seritsel toprak isleme, sirta ekime yonelik toprak isleme, dogrudan ekim, toprak islemesiz
tarim ve rezervuar toprak isleme gibi tipleri vardir (American Society of Agricultural and Biological
Engineers, 2023; 1. Dursun ve E. Dursun, 2016; I. Dursun, 2018). Bunlardan malcl toprak islemeye aniz
ortiilii nadas adi1 da verilir. Malgh toprak islemede toprak yiizeyindeki yiizey artiklarinin yil boyunca
korunmasi esastir (ASAE, 2013). Seritsel toprak isleme, toprak islemesiz tarima benzer. Toprak seritler
halinde islenir. Toprak erozyonunun ve nem kaybinin 6nlenmesi igin seritlerin arasinda bitki yiizey
artiklariyla kapli kisimlar birakilir (I. Dursun, 2018). Sirta ekime ydnelik toprak islemede sirtlar ve
kariklar olugturulur. Genellikle sirtlarin {izerlerine ekim yapilir. Dogrudan ekim, toprak islemesiz tarim
teknigine benzer. Ancak toprak islemesiz tarim tekniginden daha esnektir. Toprak iglemesiz tarim
tekniginde yabanci ot kontrolii amaciyla toprak islemeye izin verilmez. Dogrudan ekim makinalariyla
ekim yapilir. Rezervuar toprak islemede ise toprak yiizeyinde kii¢iik rezervuarlar ya da oyuklar agilir.
Yagis ve sulama suyu, buralarda depolanir.
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Toprak islemesiz tarim teknigi, su ve riizgar erozyonu ile toprak nem kaybinin énlenmesi yoniinden en
basarili koruyucu toprak isleme teknigidir. Erozyonun % 75-100 diizeyinde 6nlenmesi, buharlagmanin
ve yiizey akiglarinin azalmasi, topragin su gegirgenliginin artmasi, toprak nem igeriginin % 20-25
diizeyinde artmasi, 1.25-3.75 h ha™ arasinda zamandan tasarruf edilmesi, enerji ihtiyacinin % 50-75
diizeyinde azalmasi; siirekli tiretim, polikiiltiir {iretim ve capa bitkisi liretiminde marjinal alanlardan
yararlanilmasi sayesinde tarlanin yogun olarak kullanilmasi ve ayni tarlada ayn1 zamanda birden fazla
bitkinin yetistirilmesine yardime1 olmasi gibi iistiinliikleri vardir (Herbek, 2000; I. Dursun, 2018). Bitki
ylizey artig1 yonetimi, ortii bitkisi kullanimi ve kontur tarimi gibi uygulamalarla birlikte uygulanmasi
halinde basaris1 artar (Adimassu, Alemu ve Tamene, 2019).

Toprak islemesiz tarim tekniginin bitki yiizey artikli ve ortili bitkisi esasli olmak tizere baglica 2 tipi
vardir (Vincent-Caboud, Peigne, Casagrande ve Silva, 2017). Bunlardan bitki yiizey artikli toprak
islemesiz tarim teknigi, bilinen klasik toprak islemesiz tarim teknigidir. Ortii bitkisi esasl toprak
islemesiz tarim teknigi ise organik tarimin gelismesiyle ortaya ¢ikmis olan bitki yiizey artikli toprak
islemesiz tarima gore daha yeni toprak islemesiz tarim tipidir.

Bitki yiizey artikli toprak islemesiz tarim tekniginde onceki iiriiniin bitki artiklariyla kapli olan tarla
kosullarinda dogrudan ekim makinalariyla ekim yapilir (Sekil 1). Onceki iiriiniin hasad ile ticari bitki
tohumlarmin ekimi arasinda gegen siire boyunca zorunlu olmadik¢a toprak islenmez. Yabanci ot
kontroliinde toprakta kalicilig1 sinirli olan herbisitlerden yararlanilir.

& o

Sekil 1. Klasik toprak islemesiz tarim tekniginin uygulandigi musir tarlasi (Dobberstein, 2014)

Ortii bitkisi esasli toprak islemesiz tarim tekniginde ise toprak yiizeyi, canli veya &ldiiriilmiis &rtii
bitkileriyle kaplanir (Sekil 2). Herbisit kullanimi sinirlandirilmistir. Yabanci otlar, ortii bitkileriyle
baskilanir (Vincent-Caboud vd., 2017). Organik tarima uygundur. Ekim isleminde dogrudan ekim
makinalarindan yararlanilir.

S % A3 ~ L
R A e P NN
Sekil 2. Ortii bitkisi esasli toprak islemesiz tarim tekniginin uygulandig soya tarlas (Liebert, 2015)

Toprak islemesiz tarim tekniginde iriin verimi {izerinde bir¢ok faktor etkilidir. Bunlardan baslicalari;
topragin tekstiirii, nem igerigi, yiizey akislari, drenaj sorunu, toprak sikismasi; yabanci ot, hastalik ve
bocek kontrolii; bitki yilizey artiklari ile ortii bitkilerinin gesit ve 6zellikleri, ticari bitki ¢esidi, dogrudan
ekim makinasmin teknik ozellikleri, ekim tarihi, ekim derinligi, ekim sikligi, ekim normu, iklim
kosullari, sulama ve giibrelemedir (Herbek, 2000).

Drenaj sorunu olan tarlalarda toprak islemesiz tarimin uygulanmasi onerilmemektedir. Ciinkii toprak
yiizeyi bitki artiklartyla ya da ortii bitkileriyle kapli oldugundan topraktaki fazla miktardaki su, hastalik
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Y sorununun daha fazla artmasina yol agar. Bunun sonucunda {irlin verimi azalir. Bu nedenle toprak

islemesiz tarimin yapilabilmesi i¢in 6ncelikle drenaj sorununun giderilmesi gerekmektedir.

Domitruk, Crabtree, Coutts ve Smith (1997) tarafindan bazi bitkilerin toprak islemesiz tarim ve
geleneksel toprak islemedeki {irlin verimleri iizerinde iklim kosullarinin etkileri incelenmistir. Arastirma
sonuglari, Tablo 1’ deki gibi verilmistir. Yapilan arastirma sonucunda, toprak islemesiz tarimda normal
sicaklik ve normal yagis kosuluna gore diisiik sicaklik ve yiiksek yagis kosulunda iiriin verimlerinin
belirgin olarak arttig1 belirlenmistir. Uriin verimindeki artis miktari; bezelyede % 29.85, ketende %
24.66, yazlik bugdayda ise % 49.75 dir. Toprak islemesiz tarimda normal sicaklik ve normal yagis
kosuluna gore yiiksek sicaklik ve normale yakin yagis kosulunda bezelyenin {iriin veriminin % 44.66,
normal sicaklik ve diisiik yagis kosulunda ise ketenin iiriin veriminin % 47.49 ve ayni kosulda yazlik
bugdaym iiriin veriminin ise % 45.12 diizeyinde azaldig1 belirlenmistir. Geleneksel toprak islemede de
bunlara benzer sonuglar elde edilmistir. Genel olarak toprak islemesiz tarimdaki iirtin verimlerinin,
geleneksel toprak islemedeki iiriin verimlerinden daha fazla olduklar belirlenmistir (I. Dursun, 2018).
Yalnizca diisiik sicaklik ve yiiksek yagis kosulunda yazlik bugdayim geleneksel toprak islemedeki (3655
kg ha) ve toprak islemesiz tarim teknigindeki (3588 kg ha™) iiriin verimlerinin birbirlerine ¢cok yakin
olduklar1 bulunmustur. Sonug olarak gerek geleneksel toprak islemede gerekse de toprak islemesiz tarim
tekniginde iklim kosullari, iiriin verimleri iizerinde benzer etkilere neden olmustur.

Tablo 1. Baz1 bitkilerin toprak islemesiz tarim ve geleneksel toprak islemedeki {irlin verimleri
(kg ha) (Domitruk vd., 1997)

Uriin verimi (kg ha™)
Bitki gelisme donemindeki iklim kosullari
Bitki tiirii Toprak isleme | Normal Yiiksek Normal Diisiik
teknigi sicaklik ve | sicaklik ve | sicakhk | sicakhik ve
normal normale ve diisiik | yiiksek
yagis yakin yagis | yagis yagis
Toprak islemesiz | 2134 1181 1434 2771
Bezel tarim
czelye Geleneksel toprak | 2089 718 1157 2424
isleme
Toprak islemesiz | 1691 942 888 2108
Ket farim
eten Geleneksel  toprak | 1427 621 446 1775
isleme
Toprak islemesiz | 2396 1957 1315 3588
Yazlik tarim
bugday Geleneksel toprak | 2224 1196 746 3655
isleme

Sithole ve Magwaza (2019) tarafindan musirin toprak islemesiz tarimdaki {iriin verimi tizerinde
giibrelemenin ¢ok etkili oldugu belirtilmistir. 200 kg ha™ azotlu giibre uygulanmasi kosulunda misirin
toprak islemesiz tarimdaki iiriin veriminin 12.3 t ha™, geleneksel toprak islemedeki iiriin veriminin ise
11.8 t ha oldugu bulunmustur. Buna gore misirin toprak islemesiz tarimdaki bagil iiriin verimi,
geleneksel toprak islemedeki veriminden % 4.24 daha fazladir. Ancak azotlu giibre normunun
100 kg ha'’ a diismesi kosulunda toprak islemesiz tarimdaki iiriin verimi azalmaktadir. Ozellikle
koruyucu toprak isleme teknikleri azotlu giibre normundan daha fazla etkilenmektedir. Buna gore iiriin
verimleri iizerindeki ilizerinde giibrelemenin etkisi onemlidir.

Bu calismada; daha 6nceden yapilan gesitli arastirma sonuglarindan yararlanilarak bugday, misir ve
soyanin toprak islemesiz tarim ile geleneksel toprak isleme tekniklerindeki iiriin verimlerinin
karsilastirilmas1 amaglanmustir.
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Yy MATERYAL VE YONTEM

Bugday, arpa, ¢avdar, misir, soya, bezelye, seker pancari, pamuk, celtik, aygicegi, patates ve sorgum
gibi bitkilerin toprak islemesiz tarim teknigiyle yetistirilmesine iliskin ¢ok sayida arastirma yapilmistir
(Herbek, 2000; Ibendahl, 2016; Martinez, Chervet, Weisskopf, Wolfgang, Sturny, Etana, Stettler,
Forkman ve Kelle, 2015; Pittelkow, Linquist, Lundy, Liang, Van Groenigen, Lee, Van Gestel, Six,
Venterea ve Van Kessel, 2015; Wuest, Williams, Gollany, Siemens ve Long, 2009). Ancak yapilan
arastirmalarin ¢ogunlugunun bugday, misir ve soya lizerinde yogunlastig1 belirlenmistir. Bu nedenle
calismada bitkisel materyal olarak bugday, misir ve soya ele alinmistir. Segilen bitkilerin toprak
islemesiz ve geleneksel toprak islemedeki iiriin verimlerine iliskin veriler, literatiir taramasi yapilarak
elde edilmistir.

S6z konusu bitkilerin toprak islemesiz tarim ve geleneksel toprak islemedeki {iriin verimlerinin
karsilastirilmas1 amaciyla toprak islemesiz tarimdaki bagil {iriin verimleri hesaplanmistir. Bu amagla
bitkilerin geleneksel toprak islemedeki iirtin verimlerinin % 100 oldugu kabul edilmistir. Toprak
islemesiz tarimdaki bagil {iriin verimlerinin hesaplanmasinda ise asagidaki esitlikten yararlanilmistir
(Martinez vd., 2015):

RYNT= (YNT/ YCT) . 100

Burada;
RYnr : Toprak islemesiz tarimdaki bagil iiriin verimi (%),
Ynt : Toprak islemesiz tarimdaki iiriin verimi (t ha™),
Ycr : Geleneksel toprak islemedeki iiriin verimi (t ha)’ dir.
BULGULAR VE TARTISMA

Toprak Islemesiz Tarimin Bugdaym Uriin Verimine Etkisi

Bugdayimn toprak islemesiz tarimda (NT) ve geleneksel toprak islemedeki (CT) iriin verimlerine
(Ynr Ve Ycr) iligkin bazi arastirma sonuglari ile yapilan hesaplama sonuglar1 Tablo 2 de verilmistir.

Tablo 2. Bugdayin toprak islemesiz tarim ile geleneksel toprak islemedeki iirin verimlerine iliskin
literatiir ve hesaplama sonuglari

Arastirmanin Ar ast.lrma Y (tha')” RY Nt
Kaynak o siiresi o
yapildig1 yer (yal) N Y s (%)
Hajabbasi ve Hemmat, 2000 | Iran 4 4.73 7.26 65.15
De Vita, Di Paolo, Fecondo, | Italya Vasto 3 3.97 450 88.22
Di Fonzo ve Pisante, 2007 | italya Foggia 3 2.37 2.16 109.72
Wouest vd., 2008 ABD 4 4.37 4,77 91.61
. _— 19 5.50 5.19 105.97
Martinez vd., 2015 Isvigre 1 6.05 497 12173
Pittelkow vd., 2015 39 farkl tlke 4 3.55 3.66 96.99
Ibendahl, 2016 ABD North | 5 3.05 298 | 102.35
Central
Adimassu vd., 2019 Etiyopya 3 1.25 1.63 76.69
Orynt (%0)7 95.38

*kk

“Uriin verimi (t ha), “Toprak islemesiz tarimdaki iiriin verimi (t ha™'), ™ Geleneksel toprak islemedeki
{iriin verimi (t ha), ““Toprak islemesiz tarimdaki bagil iiriin verimi (%), = Ortalama bagil iiriin
verimi (%).

Tablo 2’ den Martinez vd. (2015) tarafindan 19 yil siireyle Isvigre’ de yapilan arastirma sonucunda
bugdayin toprak islemesiz tarimdaki iiriin veriminin (5.50 t ha), geleneksel toprak islemedeki iiriin
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¥ veriminden (5.19 t ha') % 5.97 daha fazla oldugu anlasilmaktadir. Deneme siiresinin olduk¢a uzun

olmast sonucun giivenilirligini artirmaktadir. Pittelkow vd. (2015) tarafindan 39 farkli iilkede 4 yil
siireyle yapilan arastirmaya gére ise bugdayin toprak islemesiz tarimdaki {iriin verimi (3.55 t ha),
geleneksel tarimdaki iiriin veriminden (3.66 t ha™) % 3.01 daha az oldugu anlasilmaktadir.

Tablo 2’ de verilen {iriin verimlerinden 4’ iiniin toprak islemesiz tarimdaki bagil tiriin verimi %
100’ iin tizerindedir. Buna gore bugdayin toprak islemesiz tarimdaki bagil tirtin verimi, geleneksel
toprak islemedeki {iriin veriminden daha fazladir. Arastirma sonuglarindan 5° inin toprak islemesiz
tarimdaki bagil iiriin verimi ise % 100’ iin altindadir. Bir diger ifadeyle karsilastirilan aragtirma
sonuglarindan % 44.44’ tinde bugdayin toprak islemesiz tarimdaki bagil tiriin verimi geleneksel toprak
islemedeki iiriin veriminden % 2.35-21.73 arasinda daha fazla, % 55.55” inde ise % 3-34.85 arasinda
daha azdur.

Tablo 2’ ye gore bugdaymn toprak islemesiz tarimdaki ortalama bagil iriin verimi (Orynt)
% 95.38’ dir. Bu deger % 100’ iin altinda oldugundan bugdaymn toprak islemesiz tarimdaki ortalama
bagil iiriin veriminin geleneksel toprak islemedeki iiriin veriminden % 4.62 daha azdir.

Buraya kadar yapilan agiklamalara gore bugdayimn toprak islemesiz tarimdaki bagil iiriin verimi ile
geleneksel toprak islemedeki {iriin verimleri arasinda belirgin bir fark olmadig1 anlasilmaktadir. Benzer
sekilde Williams, Gollany, Siemens, Wuest ve Long (2009)’ a gore de bugdayin toprak islemesiz
tarimdaki ve geleneksel toprak islemedeki {irlin verimleri arasindaki fark istatistiksel olarak onemli
degildir. Ancak soya ve musirin toprak islemesiz tarimdaki iirlin verimlerindeki artis, bugdayin {iriin
verimindeki artigtan ¢ok daha fazla 6nemlidir (Ibendahl, 2016).

Toprak islemesiz Tarimin Misirin Uriin Verimine Etkisi

Tablo 3’ de, misirin toprak islemesiz tarimdaki ve geleneksel toprak islemedeki {irin verimlerine
(Ynt Ve Ycr) iliskin baz1 arastirma ve hesaplama sonuglarina yer verilmistir.

Tablo 3. Misirn iiriin verimlerine iliskin literatiir ve hesaplama sonuglar1”

-1
Kaynak Arastirmanin ;&ﬁrr?stilrma Y (tha) RYnT
yapildig: yer (yal) YnNT Ycr (%)
Hussain, Olson
ve Ebelhar, 1999 ABD 4 9.81 9.80 100.10
ABD Nashua 15 9.68 9.82 98.57
e ABD Burlington 13 9.21 9.68 95.14
Al-Kaisi, Yin Hanna ABD Nowel- 6 9048 | 982 | 96.54
ve Duffy, 2009 ABD Central
4 9.68 10.49 92.28
lowa
Martinez vd., 2015 Isvigre 20 19.99 | 19.87 100.60
Pittelkow vd., 2015 38 farkl ulke 5 8.07 7.60 106.18
Ibendahl, 2016 ABD North | o 563 | 547 102.92
Central
Moteva, Kostadinov,
igﬁgi‘l’('g\’/ik er&rg;gg Bulgaristan 1 1874 | 2537 | 7387
2017
University of
Nebrasca-Lincoln NL, | ABD 6 12.71 11.65 109.10
2019
Orynt (%0) 97.58

“Kisaltmalarla ilgili agiklamalar, Tablo 2’ nin altinda yer almaktadir.

Martinez vd. (2015) tarafindan 20 yil siireyle Isvigre’ de yapilan arastirmaya gore musirin toprak
islemesiz tarimdaki {iriin verimi (19.99 ha™), geleneksel toprak islemedeki {iriin veriminden
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¥ (19.87 t ha') % 0.60 diizeyinde daha fazla olup degerler birbirine oldukca yakindir. Pittelkow vd. (2015)

tarafindan 38 farkli {ilkede 5 y1l siireyle yapilan aragtirmaya gore ise misirin toprak islemesiz tarimdaki
{irin verimi (8.07 t ha), geleneksel tarimdaki iiriin veriminden (7.60 t ha™) % 6.18 daha fazladur.
Moteva vd. (2017)’ nin 1 yil siireyle Bulgaristan’ da yapmis oldugu arastirma sonucuna gore ise misirin
toprak islemesiz tarimdaki iiriin verimi (18.74 t ha), geleneksel tarimdaki iiriin veriminden (25.37 t ha”
1) % 26.13 daha azdr.

Incelenen 10 adet arastirmadan % 50° sinde musirin toprak islemesiz tarimdaki bagil {iriin verimi (RY )
% 100’ iin tizerindedir. Bu sonuca gére misirin toprak islemesiz tarimdaki bagli tiriin verimi, geleneksel
toprak islemedeki iiriin veriminden % 0.10-9.10 arasinda daha fazladir. Tablo 3’ de verilen {iriin
verimlerinden % 50’ inde ise misirin toprak islemesiz tarimdaki bagil {iriin verimi % 100’ iin altindadir.
Diger bir deyisle misirin toprak islemesiz tarimdaki bagli {irlin verimi, geleneksel toprak islemedeki
tiriin veriminden % 1.43-26.13 arasinda daha azdir (Tablo 3).

Yapilan hesaplamalar sonucunda misirin toprak islemesiz tarimdaki ortalama bagil iirlin veriminin
(OrynT) % 97.58 oldugu bulunmustur. Bu deger % 100’ {in altinda oldugundan misirin toprak islemesiz
tarimdaki tirin veriminin geleneksel toprak islemedeki tiriin veriminden ortalama olarak % 2.42
daha az oldugu soylenebilir.

Misirin toprak islemesiz tarimdaki bagil {iriin verimi ile geleneksel toprak islemedeki iiriin verimi
arasinda belirgin bir fark yoktur. Benzer sekilde Adimassu vd. (2019), Ibendahl (2016) ve Martinez vd.
(2015) e gore de musirin toprak islemesiz tarimdaki iiriin verimi, geleneksel toprak islemedeki iiriin
verimine yakin diizeyde veya biraz daha fazladir.

Toprak Islemesiz Tarimin Soyanin Uriin Verimine Etkisi

Tablo 4’ de, soyanin toprak islemesiz tarimdaki ve geleneksel toprak islemedeki tiriin verimlerine (Ynr
ve Ycr) iliskin baz1 arastirmalardan elde edilen sonuglar verilmistir. Tablo 4’ de 6 farkli kaynaga iliskin
13 arastirmanin sonucu yer almaktadir. Tablo 4’ de aymi zamanda bu verilerden yararlanilarak
hesaplanan toprak islemesiz tarimdaki bagil {iriin verimleri (RYnr) ile toprak islemesiz tarimdaki
ortalama bagil iirtin verimlerine (Orynt) de yer verilmistir.

Tablo 4. Soyanin tiriin verimlerine iligkin literatiir ve hesaplama sonuglari

-1
Kaynak Arastirmanin sAﬁrrilsstilrma Y (tha RYnT
yapildigx yer (yal) Ynt Yer (%)
Hussain vd.,
1050 ABD 4 200 |255 |113.72
ABD Tenesse | 1 235 | 222 |10585
Herbek (2000) | ABD 1 282 262 |107.63
Kentucky 5 242 | 235 |102.98
lz\’éir;mez VA | joviere 2 263 | 294 |89.45
Ibendahl, 2016 | ABD NC 5 216 | 1.92 | 11250
ABD NW 6 365 |372 |98.12
ABD NC 6 348 | 346 | 10058
y ABD NE 6 346 | 355 | 102.60
Al-Kaisi, 2009 =) B 57q\y 6 340 |335 |101.49
ABD SC 6 380 |389 | 97.69
ABD SE 6 387 | 400 |96.75
UNL, 2019 ABD 8 339 | 271 |125.09
Orynt (%) 104.19

“Kisaltmalarla ilgili agiklamalar, Tablo 2’ nin altinda yer almaktadir.
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¥ University of Nebrasca-Lincoln NL (2019) tarafindan 8 yil siireyle ABD’ de yapilan aragtirmaya gore

soyanin toprak islemesiz tarimdaki iiriin verimi (3.39 t ha™), geleneksel toprak islemedeki iiriin
veriminden (2.71 t hat) % 25.09 daha fazladir. Benzer sekilde Hussain vd. (1999) ve Ibendahl (2016)
tarafindan yapilan arastirmalara gore ise soyanin toprak iglemesiz tarimdaki {iriin verimleri, geleneksel
tarimdaki {iriin verimlerin sirasiyla % 13.72 ve % 12.50 daha ¢oktur. Ancak Martinez vd. (2015)’ nin
2 yil siireyle Isvigre’ de yapmus oldugu arastirmaya gére ise soyanin toprak islemesiz tarimdaki iiriin
verimi (2.63 t ha™), geleneksel tarimdaki {iriin veriminden (2.94 t ha™) % 10.55 daha azdr.

Incelenen 13 adet arastirmanin % 69.23” iinde soyanin toprak islemesiz tarimdaki bagil {iriin veriminin
geleneksel toprak islemedeki {iriin veriminden % 1.49-25.09 diizeyinde daha fazla, % 30.77’ sinde ise
% 1.88-10.55 daha az oldugu bulunmustur (Tablo 4). Sonuglardan anlasilacagi gibi soyanin toprak
islemesiz tarimdaki iiriin verimi, geleneksel toprak islemedeki iiriin veriminden belirgin olarak daha
ylksektir.

Yapilan hesaplamalar sonucunda, soyanin toprak iglemesiz tarimdaki ortalama bagil iiriin veriminin
(Crynt) % 104.19 oldugu bulunmustur. Bu deger % 100’ {in lizerinde oldugundan soyanin toprak
islemesiz tarimdaki iiriin veriminin, geleneksel toprak islemedeki iiriin veriminden ortalama olarak
% 4.19 daha fazla oldugu anlasiimaktadir.

Genel olarak soyanin toprak islemesiz tarimdaki {irlin verimi, geleneksel toprak iglemedeki iiriin
veriminden daha fazla ya da esdeger diizeydedir. Soyada yabanci ot kontroliiniin iyi yapilmasi ve bitki
standinin dayanikli olmas1 kosulunda geleneksel toprak iglemedeki {iriin verimine esit veya daha fazla
diizeyde iirlin verimi alinabilir (Herbek, 2000; Ibendahl, 2016). Ancak agir toprak tekstiiri, ekim
makinasidaki yetersizlikler ve toprak islemesiz tarim hakkinda yeterli bilgiye sahip olmamak ya da
tecriibesizlik kosulunda iiriin verimi azalir (Herbek, 2000).

SONUC

Sonug olarak bugday, misir ve soyanin toprak islemesiz tarimdaki ortalama bagil {iriin verimlerinin
geleneksel toprak islemedeki {iriin verimlerinden bugday ve musirda sirasiyla % 4.62 ve % 2.42
diizeylerinde daha az olduklar1, soyada ise % 4.19 diizeyinde daha fazla oldugu bulunmustur. Yapilan
caligma sonucunda ele alinan arastirma sonuglarindan bugdayda % 44.44° iinde toprak islemesiz
tarimdaki bagil iiriin veriminin geleneksel toprak islemedeki {iriin veriminden daha fazla oldugu, misirda
arastirma sonuglarindan % 50’ sinde toprak islemesiz tarimdaki bagil {iriin veriminin geleneksel toprak
islemedeki iiriin veriminden daha fazla oldugu ve soyada ise arastirma sonuglarindan % 69.23° iinde
toprak islemesiz tarimdaki bagil iiriin veriminin geleneksel toprak islemedeki {iriin veriminden daha
fazla oldugu belirlenmistir.

Segilen bitkiler arasinda iiriin verimindeki artig yoniinden toprak islemesiz tarima en uygun olan bitkinin
soya oldugu bulunmustur. Soyadan sonra ikinci sirada misir yer almaktadir. Bugdayin toprak islemesiz
tarimdaki ortalama bagil {iriin verimindeki artis, geleneksel toprak islemeden daha az olmakla birlikte
geleneksel toprak islemedeki iiriin verimine esdeger diizeyde olarak kabul edilebilir.

Toprak islemesiz tarimda {irin verimdeki artig; yilizey artig1 yonetimi, 6rtii bitkisinin se¢imi, ticari bitki
secimi, yabanci ot kontrolii, topragin fizikomekanik 6zellikleri, giibreleme uygulamalari, zararli ve
hastalik kontrolii, dogrudan ekim makinasinin se¢imi ve isletme kosullari, iireticinin bilgi diizeyi gibi
faktorlere baghdir. Ancak planlamanin dogru yapilmasi kosulunda toprak islemesiz tarimdan beklenilen
yarar saglanabilir.

Yapilan aragtirmalar sonucunda, genel olarak ilk birkag yilda {iriin veriminin azaldig1 ancak daha sonra
sonraki yillarda topragin organik madde igeriginin artmasi, yiizey akislarinin azalmasi gibi faktorlere
bagl olarak iiriin veriminin arttig1 ya da geleneksel toprak islemedeki tiriin verimine yakin oldugu
bulunmustur. Toprak islemesiz tarim, bircok faydasmin yani sira siirdiiriilebilir tarim yoniinden de
faydalidir.
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OZET

Bu calismada yatay ve dik karistiricili ¢ift diskli mineral giibre dagitma makinelerinin farkl giibre agz1
acikliginda, giibrenin agirlikli ortalama cap degerine (A.O.C.) ve giibre graniiliine etkisi arastirilmistir.
Yapilan ¢alismalar sonucunda A.O.C degeri minimum giibre agzi agikliginda yatay karistiricili gilibre
dagitma makinesinde 3,01 mm, dik karistiricili giibre dagitma makinesinde 2,97 mm olarak
belirlenmistir. Giibre agz1 yar1 agik oldugu durumda yatay karistiricili makinedeki A.O.C degeri 3,04
mm, dik karigtiricili makinede ise 3,01mm olara tespit edilmistir. Giibre agzinin tam ag¢ik konumunda
A.O.C degeri yatay karnistiricili makinede 3,08 mm dik karigtiricili makinede ise 3,07 mm oldugu
belirlenmistir. Yapilan elek analizleri de incelendiginde yine giibre dagitma isleminden sonra giibre
graniilii ¢ap araliklarinda degisimler tespit edilmis ve ozellikle 3-4 mm araligindaki graniil ¢ap
degerlerinin oraninda azalma goriilmiis buna karsinda 0-3 mm araligindaki graniil ¢cap oranlarinda artig
belirlenmistir. 3-4 mm graniil ¢ap araligindaki gilibre miktar1 en fazla, giibre agz agikligi tam konumda
iken yatay karistiricili giibre dagitma makinesinden %60,80 oraninda, en az ise %49,93 orani ile dik
karigtiricili giibre dagitma makinesinin giibre agzi minimum ag¢ik konumunda elde edilmistir. Elde
edilen sonuglara gore yatay ve dik kanigtiricili diskli glibre dagitma makinelerinin graniil giibre
dagitiminda kullanilabilecegi soylenebilir. Ayrica yatay karistiricili giibre dagitma makinesinde A.O.C
degerinin daha yiiksek olmasi ve giibre agzi acikliklarinda elde edilen, giibre graniil ¢ap araliginin,
istenilen ¢ap araligindaki oranlarinin dik karigtiricili giibre dagitma makinesinden daha fazla olmasindan
dolay1 mineral giibre dagitmada kullanimi tavsiye edilebilir.

Anahtar kelimeler: Giibre, Agirlikli ortalama ¢ap, Giibre ¢ap araligi

ABSTRACT

In this study, the effects of horizontal and vertical mixers used in disc mineral fertilizer spreading
machines on the weighted average diameter value (A.O.C.) of fertilizer and fertilizer granules at
different fertilizer nozzle openings were investigated. As a result of the studies, the A.O.C value at
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minimum fertilizer nozzle opening was determined as 3.01 mm in the horizontal mixer fertilizer
spreading machine and 2.97 mm in the vertical mixer fertilizer spreading machine. When the fertilizer
mouth is half open, the A.O.C value in the machine with horizontal mixer was determined as 3.04 mm,
and in the machine with vertical mixer it was 3.01 mm. It was determined that the A.O.C value in the
fully open position of the fertilizer mouth was 3.08 mm in the machine with horizontal mixer and 3.07
mm in the machine with vertical mixer. When the sieve analyzes were examined, changes were detected
in the fertilizer granule diameter ranges after the fertilizer distribution process, and a decrease was
observed in the ratio of granule diameter values in the 3-4 mm range, whereas an increase was
determined in the granule diameter ratios in the 0-3 mm range. The maximum amount of fertilizer in the
3-4 mm granule diameter range was obtained at 60.80% from the horizontal mixer fertilizer spreading
machine when the fertilizer nozzle opening was in the full position, and the lowest was 49.93% when
the fertilizer opening of the vertical mixer fertilizer spreader was in the minimum open position.
According to the results acquired, it could be said that disc fertilizer spreading machines with horizontal
and vertical mixers could be used in granular fertilizer distribution. In addition, since the A.O.C value
is higher in the horizontal mixer fertilizer spreading machine and the ratio of the fertilizer granule
diameter range in the fertilizer nozzle openings to the desired diameter range is higher than in the vertical
mixer fertilizer spreading machine, it could be recommended for use in mineral fertilizer distribution.

Keywords: Fertilizer, Weighted average diameter, Fertilizer diameter

GIRIS
Giibreleme islemi tarimsal iiretimde en 6nemli islemlerden biridir. Giibreleme, verim hedeflerine gore
bitkilerin ihtiyag duydugu besin maddelerinin karsilanabilmesi i¢in gereklidir. Giibreleme igin,

santrifiijlii mineral giibre dagiticilari, diisiik maliyetleri ve kullanimlarinin basit olmasindan dolay1 ¢ok
yaygindir (Carty and Sartain 2009).

Giibreleme ve sulama, bitkisel iiretimin yogunlagsmasinin ana faktorleridir. Giibrelerin, ciftlikler i¢in
onemli bir maliyet oldugu i¢in giibrenin dogru ve verimli, en yiiksek verimlilik ve etkinlikle kullanilmas1
gerekliligini ortaya ¢ikarmaktadir(Sima ve ark 2011).

Bir toplumun gelisimi, su, toprak ve havaya olan ilginin artmasiyla sekillenir. Her gecen giin yogunlagan
tarim atmosferdeki emisyonlarin ana kaynagidir. Giibrenin daha az kullanilma ihtiyaci, giibrenin dogru
sekilde uygulanmasi ve giibre bozulmalarinin en az seviye ye indirilmesidir. Giibrenin uygun bir sekilde
uygulanmasi, giibrenin bozulmasinin en aza indirilmesi, mevcut tekniklerin iyilestirilmesi ve olas1 yeni
uygulama tekniklerinin gelistirilmesi, giibrenin yayilmasini etkileyen prosesler ve faktorler hakkinda
kapsamli bilgi gerektirir (Hofstee, 1993).

Kimyasal giibreler higroskopik yapilarindan &tiirli dis ortamdaki nemi biinyelerine alarak makine
deposu igerisinde olusturduklar1 topaklar veya c¢ikis deliklerinin {izerinde olusturabilecekleri koprii
deponun ¢ikis deliklerini tikayarak giibrenin disk iizerine olan akisini azaltabilir ya da tamamen
kesebilir. Disk iizerine akan gilibre miktarinin azalmasi ya da tamamen kesilmesi ise giibre normunun
degismesine ve dagilim diizgilinliigliniin bozulmasina neden olmaktadir. Bu tiir sakincalar1 gidermek ve
giibrenin depodan disk iizerine kendi fiziksel 6zelligine gore toz veya taneli halde siirekli akabilmesini
saglamak icin karistiricilar kullanilmaktadir (Kepner ve ark., 1978; Mutaf, 1984; Gokgebay, 1986;
Srivastava ve ark., 1996). Karistiricilar, ayrica, degisik giibrelerin aym1 anda tarlaya dagitilmasi
gerektiginde bu giibreleri depo igerisinde birbirleriyle karistirmaktadir (Onal,1995)

Avrupa'da mineral giibrenin tarlaya dagitilmasi islemlerinde %90'indan fazlasi santrifiijlii giibre dagitma
makineleri kullanilarak yapilmaktadir (Hijazi ve ark, 2011). Bu makinelerin yapilarinin ve c¢alisma
prensibinin basit olmasina ragmen makine &zellikleri ile gilibre arasindaki etkilesimin karmagik
olmasindan dolay1 dagitma isleminin kontrolii zordur (Cool ve ark, 2015). Giibre dagitma makinelerinin
calisma genisliklerinin artmasi hatalarin olusmasini da biiyiik olgiide artirmaktadir. Uretici firmalar
tarafindan yapilan ayarlarin kontrolii, test edilenden farkl: fiziksel 6zelliklerde ki giibrelerin kullanilmasi
ve makinenin aginmasi, istenen giibre ile tarladaki gercek giibre dagitimi arasinda sapmalara neden
olabilir (Tissot ve ark.,2002). Bu nedenle, giibre dagitma makinelerinin en iyi sekilde dagitma
yapabilmesi i¢in ¢iftgiler tarafindan kalibrasyonunun yapilmasi gerekli olabilir.
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¥ Giibre dagitma makinelerinin kalibrasyonunun tarlada kullanilmadan 6nce yapilmasi ¢ok onemlidir.

Kalibrasyon, giibre dagitma makinesinin birim alana gerekli miktarda giibre verebilecegi bir ayara
getirmektir. Her giibre dagitma makinesi kullanilan giibre tipine ve tarla kosullarina gore kalibre
edilmelidir (Marini and Romano, 2006).

Tarlada fazla veya eksik giibre uygulamasinin hem niteliksel hem de niceliksel verim kayiplarina neden
olabilecegi gosterilmistir (Sogaard & Kierkegaard, 1994). Asir1 uygulama ayrica ek maliyetlere ve
ylizey ve yer alt1 sularinin kirlenmesine neden olur (Parris & Reille, 1999).

Diskli giibre dagitma makinalarinda, kullanilan giibrelerin tane ¢api1, dagilim diizgiinligiinii
etkilemektedir. Bu makinalarla, tarla yiizeyinde diizgiin bir giibre dagilimi elde etmek icin, kullanilan
giibrenin tane ¢ap1 1,54 mm arasinda olmalidir (Speelman, 1979; De, 1989; Kasap ve ark.,1990).

Tarlalarmn topragin besin igerigine ve bitki gereksinimlerine gore ayarlanmis Onerilen dozlarda
giibrelenmesi, ¢evreye zarar vermeden yiiksek kaliteli mahsul elde etmek i¢in biiyiik 6nem tasir.
Giibreleme doneminde asir1 doz ve yanlis oranlardaki elementler gibi herhangi bir hata, kirlilige ve
cevresel bozulmaya neden olabilir (Przywara et al 2020).

Glibrenin tarlaya dagitilmasinin diizgiin bir sekilde olmasi i¢in, giibrenin depodaki ¢ikis agizlarindan
disk tizerine akisinin diizgiin bir sekilde akmasina baglidir (Fukuchi ve ark., 1982; De, 1989).

Tarim makinalari {ireticileri giibre dagitma makinalari i¢in farkli konumlarda ¢alisan karigtiricilar imal
etmektedirler. Karistiricilar depo tabaninda bulunmakta ve yatay ya da dik konumlarda yapilmaktadir.
Yatay konumdaki karigtiricilar genellikle zincir digli sistemi ile c¢aligtirilirken, dik konumdaki
karistiricilar kanath disk ile birlikte ayni mile baglantili olarak donerek calismaktadirlar. Fakat bu farkl
konumlarda imal edilen karistiricilarin, giibrenin par¢alanmasina ve disk iizerine akisina etkileri
bilinmemektedir. Bu nedenle, giibrenin farkl giibre agzi ¢ikis agikliklarinda akis miktarina ve tane boyut
dagilimina etkisinin belirlenmesi bu ¢alismanin amacini olusturmustur.

MATERYAL

Denemelerde kullanilan ¢ift diskli giibre dagitma makinelerinin giibre deposu, kesik piramit seklinde
yapilmistir. Deponun alt yiizeyinde besleme agzi her bir disk {izerine ayri1 ayr1 dokiilecek sekilde
tasarlanmis oval kesitli 1’er adet agiklik bulunmaktadir. Dik karigtiricili makinede, karistirici, dagitic
diskin bagli oldugu sanziman miline baglanmigtir. Yatay karistiricili makine de ise karistirict, dagitict
disklere hareket veren sanzimanlarin hareket aldig1 sanziman {izerindeki mile ve karistirict mili lizerine
baglanmis zincir digli sistemi ile hareket verilmektedir.

Dagitic1 Disk Olciileri

Disk Cap1 : 400 mm

Disk Devir Sayist (PTO =540 1/min) : 718,2 1/min

Disk Cevre Hiz1 : 15,03 m/s

Disk Kanat Sayisi : 2 adet

Kanat Tipi : Dikdortgen kesitli
Dik Kkaristiric devri : 718,2 1/min
Yatay karistirict devri : 196,3 1/min
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90.42

A B
Sekil 2. A) Dik karistirici B) Yatay karistirici

Denemelerde iire giibresi kullanilmistir. Ure giibresi icerisinde en yiiksek diizeyde Azot igeren
kimyasal giibredir. Bitkilere, bitki besin maddesi kaynag1 olarak dogrudan etki gdstermektedir.

YONTEM
Enine Giibre Dagilim Diizgiinliigiiniin ve giibre normunun Belirlenmesi

Enine giibre dagilim diizgiinliigii ve efektif is genisliginin belirlenmesi i¢in yapilan denemelerde
kullanilan ¢ift diskli giibre dagitma makinasi, kuyruk mili devri 540 min" da calistirilmustir.
Denemelerde 100 cm uzunlugunda 25 cm genisliginde ve 17 cm yiiksekliginde tahta kutular
kullanilmistir. Toplama kutulari, sagda 36, solda 36 ve traktoriin altinda 3 toplama kutusu olacak sekilde
yerlestirilmistir (Sekil 3). Denemeler sirasinda traktor tekerleklerinin kutular arasindan gegebilmesi igin
kutular arasia 75 cm bosluk birakilmistir.

Sekil 3. Enine giibre dagilim diizgiinliigii denmeleri

Her deneme 6ncesinde deponun giibre ile dolulugu kontrol edilerek, deponun en az 2/4 seviyede dolu
olmasi1 saglanmis ve her deneme sonrasinda gerekli oldugu kadar giibre takviyesi yapilmistir. Makina
dagitict diskinin yerden yiiksekligi 75 cm olarak ayarlanmustir.
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Elde edilen veriler bilgisayar da MS Excel programina kayit edilerek bu programda yapilan
hesaplamalarla, giibre dagilim diizgiinliigiinii ifade eden varyasyon katsayisi (%CV) degerleri
hesaplanmustir.

Ure giibresi i¢in uygulama normunu belirlemek amaciyla giibre akis denemeleri gergeklestirilmistir.
Giibre akis denemelerinde, makinaya hareket traktor kuyruk milinden verilmis ve kuyruk mili devri 540
min™ ayarlanmistir. Kapak aciklig1 ayar kollarmin hareketi traktor hidrolik sistemi yardimiyla cift etkili
hidrolik silindirler ile gergeklestirilmistir. Denemelerde, makinanin giibre akis agzi kesit agiklar1 3 farkli
aciklikta ticer tekerriirlii olarak, 1 dakika siireyle yapilmis ve giibrelerin agirliklan tartilarak giibrenin
debisi (kg min™) belirlenmistir.

Denemelerde tespit edilen dakikada atilan giibre miktarlar1 ve enine giibre dagilimi deneyleri ile
belirlenen efektif is genisligi ve ii¢ farkli ¢aligma hizinda hektara atilacak giibre miktar1 asagidaki
formiille hesaplanmustir.

_ Nx600

Q= 1)

BxV

Burada;

Q : Giibre normu (kg/ha)

N : Bir dakikada atilan giibre miktar1 (kg/min)

B : Efektif is genisligi (m)

V : Calisma hiz1 (km/h)

Agirhkh ortalama ¢apin belirlenmesi (A.O.C.)

Deneylerde kullanilan iire giibresi 1, 2, 3 ve 4 mm’lik yuvarlak delikli eleklerden gegirilerek her bir elek
icin ylizde oranlari tespit edilmistir (TS 2541).

Glibrenin tane boyut dagilimina olan etkisini belirlemek i¢in, biitiin tekerriirlerde giibre akis agzindan
akan giibreden 1 kg numune alinmis ve elek analizi yapilmistir (Sekil 4). Elek analizleri sonucunda,
karigtirict konumu ve giibre akis agz1 acikligina bagh olarak tekerriirlere ait tane boyut dagilimi ve
agirlikh ortalama tane capi ayr1 ayri belirlenmistir.

Sekil 4. Elek analizinde kullanilan elek grubu ve hassas terazi

Giibrelerin agirlikli ortalama ¢ap (AOC) degerleri, elek analizi sonuglar esitlik 1’den faydalanilarak
hesaplanmustir (Onal, 2011).
_ Ynidi
Aog =2t @
Esitlikte
ni: Elek araliginda kalan giibre miktar1 (g)

di: elek araligi ortalama ¢ap degeri  (mm)
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BULGULAR
Enine Giibre Dagilim Diizgiinliigii ve giibre normu

Enine giibre dagilim diizgilinliigiiniin belirlenmesi i¢in yapilan denemelerden sonra her iki makinenin de
8 km/h ¢alisma hizinda efektif is genisligi 11 m olarak, varyasyon katsayisi dik karistiricili makinede
(%CV) %18,07 olarak yatay karistiricili makinede ise %17,78 olarak belirlenmistir. Yatay ve dikey
karistiricili ¢ift diskli glibre dagitma makinelerinde, dakikada atilan giibre miktarlar1 degerlendirildigin
de dik karistiricili makineden Olgiilerek elde edilen degerler yatay karistiricili makineden olgiilen
degerlerden daha fazla bulunmustur. Buna bagli olarak ayni agikliklara ait farkli ¢calisma hizlarinda,
giibre normlarin da yapilan hesaplamalarda dikey karistiricili makinelerde daha fazla bulunmustur
(Tablo 1).

Tablo 1. Farkli ii¢ giibre akig agzi acikliginda fakli ¢aligma hizlarindaki giibre normlart

Giibre akis Ortalama Gibre Ortalama Giibre Normu
agz1 debisi (kg min?) 1

aciklig (kg ha™)
pozisyonu Yatay Dik

karigtiric1 | karistiric
6 (km/h) 8 (km/h) 10 (km/h)

Yatay Dik Yatay Dik | Yatay | Dik

1.Agiklik 20 22 182 200 136 150 109 120
2.Aciklik 105 110 955 1000 716 750 573 600
3.A¢iklik 210 216 1909 1964 1432 1473 | 1145 | 1178

Agirhikh Ortalama Cap

Denemelerde kullanilan iire glibresine yapilan elek analizi sonucu (Sekil 5) incelendiginde 0-1 mm ¢ap
araligindaki giibrelerin oran1 % 0,07 olarak, 1-2 mm ¢ap araligindaki giibrelerin oran1 %0,89, ¢ap1 2-3
mm ¢ap araligindaki giibrelerin orant % 30.87 ve 3-4 mm ¢ap araligindaki giibrelerin oran1 ise %68.18
olarak belirlenmis ve A.O.C degeri ise ortalama 3.17 mm olarak hesaplanmustir.

68,18

30,87

0,07 0,89

0 —
<1 1-2 2-3 3-4
Gubre graniili ¢ap araliklari (mm)

Sekil 5. Denemelerde kullanilan {ire giibresinin elek analizi sonuglari
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Elek analizi sonucu 0-1 mm araligindaki giibre oranlar1 (Sekil 6.) incelendiginde en az oran % 0,10 ile
yatay karistiricili makinenin giibre akis agzi tam agik konumunda elde edilmistir. Bunu sirayla yatay
karigtiricili makinenin yarim agik konumu ve dik karigtiricili makinenin tam agik konumu sirayla %0,11
ve % 0,13 oranlari ile takip etmistir. En fazla oran ise dik karistiricili makinenin min agik konumunda
90,18 olarak elde edilmistir.

0-1 mm

2
X1

0,18 0,14 0,13 0,15 0,11 0,10
0

DIK MIN. DIK YARI DIK TAM YATAY MiN. YATAY YARI YATAY TAM
ACIK ACIK ACIK ACIK ACIK ACIK
Eksen Basligi

Sekil 6. 0-1 mm araligindaki giibre oranlari

Elek analizi sonucu 1-2 mm araligindaki giibre oranlar1 (Sekil 7.) incelendiginde en az oran % 2,11 ile
dik karistiricil makinenin giibre akis agzi minimum agik konumunda elde edilmistir. Bunu sirayla yatay
karistiricili makinenin tam agik konumu ve dik karigtiricili makinenin yarim agik ve tam agik konumlari
sirayla %2,15 ve % 3,13 oranlar ile takip etmistir. En fazla oran ise yatay karistiricili makinenin min
acik konumunda %3,70 olarak elde edilmistir.

1-2 mm
5
3,70
4 ,
3,13 3,13 3,35
3
° 2,11 2,15
2
1
0

DIK MiN. ACIK DIiK YARI ACIK DiK TAM ACIK YATAY MiN.  YATAY YARI  YATAY TAM
ACIK ACIK ACIK

Karistirici tipleri ve glibre akis agzi agikliklari

Sekil 7. 1-2 mm araligindaki giibre oranlari

Elek analizi sonucu 2-3 mm araligindaki giibre oranlar1 (Sekil 8.) incelendiginde en fazla oran % 47,78
ile dik karistiricili makinenin giibre akis agz1 minimum agik konumunda elde edilmistir. Bunu sirayla
dik karistiricili makinenin yarim agik konumu ve yatay karistiricili makinenin minimum agik konumu
sirayla %42.58 ve % 40.87 oranlari ile takip etmistir. En az oran ise dik karistiricilt makinenin tam agik
konumunda %36,62 ve bunu %36.96 orani ile yatay karistiricili makinenin tam agik konumu takip
etmistir.
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2-3 mm
60

50 47,78

20 - 36,62 1087 39,07 36,96
3
2
1
0

DIK MiN. ACIK DIiK YARI ACIK DiK TAM ACIK YATAY MiN.  YATAY YARI  YATAY TAM
ACIK ACIK ACIK

%
S o

o

Karistirici tipleri ve glibre akis agzi acikliklar

Sekil 8. 2-3 mm araligindaki giibre oranlar1

Elek analizi sonucu 3-4 mm araligindaki giibre oranlar1 (Sekil 9.) incelendiginde en fazla oran % 60.80
ile yatay karistiricili makinenin giibre akis agzi tam acik konumunda elde edilmistir. Bunu sirayla dik
karigtiricili makinenin tam agik konumu ve yatay karistiricili makinenin yart agik konumu sirayla
%60.11 ve % 57.47 oranlari ile takip etmistir. En az oran ise dik karistiricili makinenin minimum ve
yar1 acik konumlarinda %49,93 ve %54.16 olarak belirlenmistir.

3-4 mm

70
60,80
60,11 57,47

60 54,16 55,29
49,93
5
A
3
2
1
0

DiK MIN. ACIK DiK YARI AGIK DiK TAM ACIK YATAY MIiN.  YATAY YARI ~ YATAY TAM
ACIK ACIK ACIK

Karigtirici tipleri ve gubre akis agzi agikhklari

%
o & © o

o

Sekil 9. 3-4 mm araligindaki giibre oranlari

Elek analizi sonucu elde edilen degerler sonucunda yapilan hesaplamalarda (Sekil 10.) en fazla A.O.C
3.08 mm ile yatay karigtiricili makinenin giibre akis agzi tam acik konumunda elde edilmistir. Bunu
sirayla dik karistiricilt makinenin tam agik konumu ve yatay karistiricili makinenin yar1 agik konumu
sirayla 3.07 mm ve 3.04 mm olarak takip etmistir. En az oran ise dik karistiricili makinenin minimum
ve yar1 agik konumlari ile yatay karistiricili makinenin minimum agik konumlarinda sirayla 2.97 mm ve
3.01 mm olarak belirlenmistir.
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A.O.C.
3,10 307 3,08
3,05 3,04
3,01 3,01
IS
E300 97
2,95
2,90

DiK MiN. DIK YARI DIK TAM  YATAY MIN. YATAY YARI YATAY TAM
ACIK ACIK ACIK ACIK ACIK ACIK

Karistirici tipleri ve glibre akis agzi acikliklar

Sekil 10. Giibre agikliklarindan elde edilen A.O.C degerleri
TARTISMA VE SONUC
Enine Giibre Dagilim Diizgiinliigii ve giibre normu

Enine giibre dagilim diizglinliigiiniin belirlenmesi i¢in yapilan denemelerden sonra her iki giibre dagitma
makinesinin biitiin yapisal 6zellikleri ayn1 olmasi ve sadece karistirict yonteminin farkli olmasindan
dolay1 her iki makinenin de 8 km/h calisma hizinda efektif is genisligi 11 m bulunmasina ragmen enine
giibre dagilim diizgiinligii varyasyon katsayist dik karistiricili makinede (%CV) %18,07 yatay
karistiricili makinede %17,78 olarak belirlenmistir. Bunun sebebi olarak yatay karistiricili giibre
dagitma makinesindeki 1-4 mm ¢ap araligindaki giibre graniillerinin oraninin, dik karistiricili giibre
dagitma makinelerinin oranindan daha fazla olmasindan kaynaklandig1 sdylenebilir. Giibre tanecigi disk
tizerine diistiigiinde kanatlar tarafindan radyal hizin ve diskin ¢evre hizinin bileskesi dogrultusunda
firlatilarak havada balistik kurallarin etkisinde hareket ederek topraga diiser. Giibrenin havada ugus
yoriingesini etkileyen en dnemli etmenlerden biride giibrenin graniil biiyiikliigiidiir (Onal ve ark. 2007).

Dik kanstiricili giibre dagitma makinesindeki karigtirict dagitict disklerin bagli oldugu mile bagh
oldugundan karstiric1 devri disk devri ile 718,2 1/min olarak aynmi olmaktadir. Yatay karistiricili
makinede, kullanilan zincir disliler yardimiyla karistirict devri 196,3 1/min olmaktadir. Bundan dolay1
dik karistiricili makinede giibre akis hizi, yatay karigtiricili giibre dagitma makinesinden daha fazla
olmakta bu da giibre normunun dik karistiricili giibre dagitma makinesinde daha fazla ¢ikmasina neden
olmaktadir. Kara ve ark. (2006) Karistirici hizinin giibre akis hizina etkili oldugunu belirlemisler ve
karistiric1 hizi arttikga giibrenin depodan disk tizerine akis hizinin arttigini bildirmislerdir.

Agirhkh ortalama ¢ap

Denemeler sonucunda yapilan incelemede; giibre dagitma makinelerinde kullanilan karistiricilarin
giibrenin A.O.C degerinin diismesine neden oldugu goriilmistir. Her iki karistirict konumunda da en
fazla A.O.C degisimi minimum giibre agz1 agikliginda yatay karistiricili giibre dagitma makinesinde
%5,04 azalma, dik karistiricili giibre dagitma makinesinde %6,3 azalma oldugu belirlenmistir. Giibre
agz1 yan acik oldugu durumda yatay karstiricili makinedeki A.O.C azalmasi %4,1 olurken dik
karistiricili makinede ise %5,04 azalma tespit edilmistir. Giibre agzinin tam a¢ik konumunda her iki
makinedeki A.O.C degisimi yatay karistiricili makinede %2,84 dik karistiricili makinede ise %3,15
azalma oldugu belirlenmistir.

Yapilan elek analizleri incelendiginde 0-1mm, 1-2 mm ve 2-3 mm araligindaki giibre oranlarinda artig
oldugu, 3-4 mm araligindaki giibre oraninda ise azalma oldugu goriilmiistiir. Yapilan incelemeler
sonucunda giibre agz1 a¢ikligr minimum oldugunda giibre oranlarindaki en fazla artis yatay karistiricilt
makinede 1-2 mm araligindaki giibrede 4,16 kat olarak edilmistir. En az artigin ise yatay karistiricili
makinede 1,32 kat artigla 2-3 mm agikliginda oldugu goriilmiistiir. 3-4 mm araligindaki giibre miktari
yatay karistiricili makinede %18,9 azalirken dik karistiricili makinede %26,76 azalma oldugu
goriilmiigtiir.
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¥ Giibre agz1 acikligi yarim oldugunda giibre oranlarindaki en fazla artis yatay karistiricili makinede 1-2

mm araligindaki giibrede 3,77 Kkat olarak elde edilmistir. En az artigin ise yine yatay karigtiricili
makinede 1,27 kat olarak 2-3 mm giibre graniil ¢ap araliginda oldugu goriilmiistiir. 3-4 mm araliginda
yatay karigtiricili makinede %15,71 azalirken dik karistiricili makinede %20,57 azalma oldugu
gOrilmiistiir.

Giibre agzi1 agiklig1 tam agik oldugunda giibre oranlarindaki en fazla artis dik karistiricili makinede 3,52
kat olarak 1-2 mm araligindaki giibrede elde edilmistir. En az artisinda 1,19 kat artigla dik karigtiricili
makinede 2-3 mm giibre araliginda oldugu goriilmiistiir. 3-4 mm araliginda yatay karistiricili makinede
910,81 azalirken dik karistiricili makinede %11,83 azalma oldugu goériilmistiir. Santriftijlii diskli giibre
dagitma makinelerinde tarla ylizeyinde diizgiin bir giibre dagilimi elde etmek i¢in, kullanilan giibrenin
tane ¢ap1 1,54 mm arasinda olmalidir (Speelman, 1979; De, 1989; Kasap ve ark.,1990).

Giibre agz1 agikliklarindaki giibre normlarinda dik karistiricili makinede gilibre normlarinin daha fazla
olmasi dik karigtiricili makinelerde karistirici devrinin, yatay karistirict devrinden fazla olmasi ile
aciklanabilir. Karistirict ¢evre hizi giibre akis hizini etkilemektedir. Karistirict hizinin giibre akis hizina
ve tane boyut dagilimina etkili oldugu belirlenmistir. Karistirici hiz1 arttik¢a hem giibrenin depodan disk
iizerine akis hiz1 artmis, hem de tane boyut dagilimi degiserek agirlikli ortalama ¢ap kiictilmiistiir (Kara
ve ark.,2006)

Sonug olarak, yapilan incelemelerde giibrenin dagitilmas1 sonucunda iire giibresinin dagitma sonucunda
agirlikli ortalama ¢ap degerinde diisiis meydana geldigi belirlenmistir. Ayrica yapilan elek analizleri de
incelendiginde yine giibre dagitma isleminden sonra giibre graniilii ¢ap araliklarinda degisimler tespit
edilmis ve Ozellikle 3-4 mm araligindaki graniill ¢ap degerlerinin oraninda azalma goriilmiis buna
karsinda diger ¢ap araligindaki, graniil cap oranlarinda artis belirlenmistir.

Elde edilen sonuglara gore yatay ve dik karistiricili diskli giibre dagitma makinelerinin graniil giibre
dagitiminda kullanilabilecegi sdylenebilir. Ayrica yatay karistiricili giibre dagitma makinesinde A.O.C
degerlerinin daha yiiksek olmasi ve giibre agzi agikliklarinda elde edilen, 3-4 mm giibre graniil ¢ap
aralig1 oranlariin dik karigtiricili giibre dagitma makinesinden daha fazla olmasindan dolay1 mineral
giibre dagitmada kullanimi tavsiye edilebilir.
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ABSTRACT

The LAP3 gene that catalyzes the hydrolysis of leucine residues at the amino terminus of protein and
peptide substrates, which is expressed in many tissues such as the kidney, pancreas, muscle, and liver is
called leucine aminopeptidase three and is known to encode an essential proteolytic enzyme. The gene
located on OARG in sheep is also included in the QTL associated with growth and development traits.
Although the LAP3 gene, which is thought to be associated with the peptide cycle, muscle development,
and growth process, has been studied in sheep breeds such as Hu, Australian Merino, Zandi, and Salsk,
the comprehensive studies based on this gene in the Berrichon Du Cher breed have not been found in
the literature. The blood samples collected from Berrichon Du Cher sheep (n=48) were isolated by the
phenol-chloroform method in the study conducted in this context. The PCR-RFLP method was preferred
for the characterization of the sheep, which were analyzed with the LAP3 gene and ¢g.1154 C>T
polymorphism. The PCR product is 407 bp, and the amplicon was cut with Bccl restriction enzyme.
RFLP products were visualized using agarose gel electrophoresis and transluminator. In this context,
two bands of 292 and 115 bp were observed in all of the investigated breed, and it was determined that
the population had TT genotype in terms of LAP3 gene g.1154 C>T polymorphism. It is thought that
the results obtained from this study, which was carried out for the first time in Berrichon Du Cher sheep
in terms of g.1154 C>T polymorphism, will contribute to the literature and be a source for further
studies. The genotypic structure can be understood more clearly by enlarging the research by using
different gene pools in terms of the targeted race envisaged.

Keywords: Sheep, PCR, RFLP, Berrichon Du Cher, LAP3.
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KENT YASAMINDA GUVERCINLER UZERINE BAZI DEGERLENDIRMELER
SOME EVALUATIONS ON PIGEONS IN URBAN LIFE
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Deontology, Konya, Tiirkiye.
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OZET

Tarih boyunca Tiirk toplumlarinda kuslar her zaman ayricalikli bir statiiye sahip olmus, bu ayricalikli
konumlari ile sosyal ve kiiltiirel yasamin 6nemli bir pargasi olmalar1 nedeniyle de hem yasam haklar1
hem de gecim kaynaklar1 gesitli yasalarla koruma altina alinmustir. Giivercin de pek ¢ok kiiltiir ve
inanista deger verilen bir hayvan tiirii olarak karsimiza ¢ikmaktadir. Bu deger dogrultusunda ¢aligmada
giivercinlerin kent yasami icerisindeki yerinin tarihsel, inamiglar ve hayvan refahi acgisindan
degerlendirilmesi amaclandi. Konuya iliskin bilgiler, giivercinlerin tarihteki yeri, glivercinlerle ilgili
inaniglar, giivercinevleri, glivercinlerin kent yasamindaki yeri ve giivercin refahi ile ilgili bilimsel
dokiimanlara igerik analizi yapilarak elde edildi. Kentsel alanlarda yiiksek gida bulunabilirligi, dogal
avcilarin olmamasi veya diisiik avlanma seviyeleri ve yiiksek tireme potansiyeli gibi sebeplerle kent
yasaminda giivercin popiilasyonu her gecen giin daha da artmaktadir. Giivercinlerin asir1 niifusu da kent
yasami i¢inde ¢esitli sorunlara neden olmaktadir: kalabalik tireme yerlerindeki stres, hastaliklar ve
parazitler kotii yasam kosullarina yol agmakta ve hayvan koruma sorununa neden olmaktadir. Sokak
giivercinleri bazi hastalik ve parazitleri insanlara ve evcil hayvanlara bulastirmaktadir. Yabani giivercin-
insan etkilesimleri nedeniyle, hiikiimetler biiyiik sehirlerdeki yabani giivercin popiilasyonunu uygun bir
boyuta indirmek i¢in 6liimciil ve 6liimciil olmayan gesitli 6nlemler almaktadir. Son yillarda, 6zellikle
Oldiiriicii yontemlerin yaygin olarak reddedildigi kentsel alanlarda hayvan refahi konusunda artan bir
endise vardir ve sonug olarak, dogurganlik kontrolii gibi 6ldiiriicli olmayan yontemlere olan genel kamu
ilgisi artmaktadir. Ayrica, genel kamuoyu yaban hayati yonetim idareleri tarafindan 6ldiiriicii olmayan
yontemlerin kullanilmasini giderek daha fazla talep etmektedir. Kus 6liimlerini 6nlemek etik, ahlaki,
mimari, biyolojik, ekonomik, yasal ve psikolojik nedenlerle gereklidir. Bu dogrultuda giivercin
popiilasyonlarin1 yonetmek icin hayvan refahi agisindan kabul edilebilir uygulamalarin hayata
gecirilmesinin gerekli oldugu sdylenebilir.

Anahtar Kelimeler: Giivercin, Kent yasami, Hayvan refahi

ABSTRACT

Throughout history, birds have always had a privileged status in Turkish societies. Because of this
privileged position and the fact that they are an important part of social and cultural life, their living
rights and livelihoods have been protected by various laws. The pigeon is an animal species valued in
many cultures and beliefs. In line with this value, this study aimed to evaluate the place of pigeons in
urban life in terms of history, beliefs, and animal welfare. Information on the subject was obtained by
content analysis of scientific documents on the place of pigeons in history, beliefs about pigeons, pigeon
houses, the place of pigeons in urban life, and pigeon welfare. Pigeon populations in urban areas are
increasing daily due to high food availability, lack of natural predators or low predation levels, and high
breeding potential. Overpopulation of pigeons also causes various problems in urban areas: stress,
diseases, and parasites in crowded breeding places lead to poor living conditions and cause animal
protection problems. Stray pigeons transmit some diseases and parasites to humans and domestic
animals. Due to feral pigeon-human interactions, governments are taking various lethal and non-lethal
measures to reduce the feral pigeon population in large cities to an appropriate size. Recently, animal
welfare has been a growing concern, especially in urban areas where lethal methods are widely rejected.
As a result, general public interest in non-lethal methods, such as fertility control, is increasing.
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Furthermore, the general public is increasingly demanding the use of non-lethal methods by wildlife
management authorities. Preventing bird mortality is necessary for ethical, moral, architectural,
biological, economic, legal, and psychological reasons. Accordingly, it can be argued that animal
welfare acceptable practices need to be implemented to manage pigeon populations.

Keywords: Pigeon, Urban life, Animal welfare
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TURKIYE’DE AFETLERDE HAYVAN KURTARMA VE VETERINER HEKIMLIGi
HiZMETLERIi

ANIMAL RESCUE AND VETERINARY MEDICINE SERVICES IN DISASTER IN
TURKIYE
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Deontology, Konya, Tiirkiye.
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OZET

Tiirkiye bulundugu konum 6zellikleri agisindan deprem, sel, yangin, ¢1g, heyelan gibi dogal ve insan
kaynakli pek ¢ok afetin yol agtigi can kayiplan acisindan diinyanin riskli iilkeleri arasinda yer
almaktadir. Bu durumlardan etkilenebilecek pek ¢ok hayvan gdz oniine alindiginda hayvan kurtarma
konusunun dikkatli ve 6zenli bir sekilde ele alinmasi gerektigi goériilmektedir. Hayvanlara yonelik afet
yOnetiminin her asamasinda hayvan sagligi, gonenci ile veteriner halk saglig1 konularinda ¢aligmalar
yapilmasinmn énemini vurgulamustir. Veteriner hekim afet ydnetimi, Diinya Saglik Orgiitii tarafindan da
veteriner hekimlerin 6nemli bir halk saglig: katkisi olarak benimsenmistir. Bu dogrultuda ¢alismada,
veteriner hekimlerin afetlerde hayvan kurtarma konusunda sagladigi hizmetlerin ortaya konulmasi
amaclanmigtir. Calismada konuya iliskin bilgilerin elde edilmesi amaciyla Tiirkiye’deki hayvan
kurtarma konusuna iliskin mevzuat metinleri ve bilimsel ¢alismalar incelendi. Afet miidahalesinin
hayvan bilesenini iyilestirmek, toplumsal ihtiyaclarin karsilanmasi ve bir afet karsisinda hayvan
gbnencinin iyilestirilmesi acgisindan ayrilmaz bir 6neme sahiptir. Bu dogrultuda veteriner hekimler
olarak; Veteriner hekimler ve diger ilgili kisiler i¢in, hava olaylari, depremler, endiistriyel kazalar ve
diger katastrofik olaylar1 icerecek sekilde hayvanlarin génencini tehdit eden dogal ve insan kaynakli
afetler hakkinda bilgi sunumu igin bir forum saglamak. Afetlerle basa ¢ikmanin yollar1 hakkinda
meslege ve genel olarak halka gergek bilgileri ulastirmak ve ilgili hayvanlarin ac1 ¢gekmesini énlemeye
yardime1 olmak. Hayvanlarla ilgili bir afetle kars1 karsiya kalan ve olayin yonetiminde yardima ihtiyag
duyan vatandaslara ve resmi kurumlara profesyonel danismanlik hizmeti vermek. Dogal veya insan
yapimi bir felaket karsisinda hayvanlarin gonenciyle ilgilenen ulusal ve uluslararasi kurum ve
kuruluslarla is birligi yapmak olduk¢a 6nemlidir. Tirkiye depremler ve cesitli felaketlerle dolu bir
gegmise sahip olup, bu felaketlerin gelecekte de yasanmaya devam edecegi gorillmektedir. Bu kapsamda
insanlar ve hayvanlar arasindaki etkilesim diistiniildiigiinde afet yonetim planlar1 yapilirken, veteriner
hekimler planlarin bir parcasi olmali; yalnizca ekonomik agidan degeri olan hayvanlarin degil, duygusal,
sosyal ve psikolojik agilardan degerli olan hayvanlarin da ihtiyaglar1 dikkate alinmasi gerekrigi
sOylenebilir.

Anahtar Kelimeler: Afet, Hayvan kurtarna, Veteriner hekim.

ABSTRACT

Turkey is among the most risky countries in the world in terms of loss of life caused by many natural
and artificial disasters such as earthquakes, floods, fires, avalanches, and landslides. Considering the
many animals that can be affected by these situations, it is seen that the issue of animal rescue should
be handled carefully and diligently. He emphasized the importance of working on animal health,
welfare, and veterinary public health at every stage of animal disaster management. The World Health
Organization has adopted veterinary disaster management as an important public health contribution of
veterinarians. In this direction, this study aimed to reveal the services provided by veterinarians in
animal rescue in disasters. The study examined legislative texts and scientific studies on animal rescue
in Turkey to obtain relevant information. Improving the animal component of disaster response is
integral to meeting social needs and improving animal welfare in the face of a disaster. Accordingly,

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 177


https://orcid.org/0000-0000-0000-0000

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

7 as veterinarians, we aim to provide a forum for veterinarians and other interested persons to present
information on natural and artificial disasters that threaten animal welfare, including weather events,
earthquakes, industrial accidents, and other catastrophic events. To disseminate factual information to
the profession and the general public about ways to cope with disasters and help prevent suffering for
the animals involved. Provide professional advice to citizens and governmental agencies facing an
animal-related disaster and needing assistance in managing the event. In the face of a natural
or artificial disaster, it isessential to cooperate with national and international institutions and
organizations concerned with the welfare of animals. Turkey has a history of earthquakes and various
disasters, and it seems these disasters will continue to occur. In this context, considering the interaction
between humans and animals, veterinarians should be a part of disaster management plans; it can be
said that the needs of economically valuable animals and emationally, socially, and psychologically
valuable animals should be considered.

Keywords: Disaster, Animal rescue, Veterinarian.
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AZORBAYCANIN AQRAR SEKTORUNDA TORPAQ VERGISININ ROLU VO
OHOMIYYOTi

Dosent F.Olifov Yaqub
Omiraslanov Eltac Azar

Azarbaycan Dovlat Aqrar Universiteti

XULASO

Qeyri-neft sektorunun prioritet istiqgamatlori olan kond tasarriifatinin inkisafi, mohsul istehsalinin va
satisinin stimullagdirilmasi vo orzaq tohliikesizliyinin tomin edilmesi Azarbaycan dovletinin sosial-
iqtisadi siyasotinin osasini togkil edir. Hazirda Azerbaycanda kend tesorriifati istehsalgilari torpaq
vergilorindon basqa vergilordon azaddirlar vo bu giizostlor birbasa kond tosorriifatt mohsullarinin
istehsali ilo moaggul olanlara samil edilir.

Agrar saho igtisadiyyatin on vacib elementlorinden biridir. Olkenin orzaq tominat1 va bdlgonin sosial-
iqtisadi inkisafi {i¢iin ¢cox vacib hesab olunur. Bu baximdan potensial imkanlardan somorali istifado,
Kond tesarriifatt magsadlari ii¢iin tobii va iqtisadi ehtiyatlarin, o climlodon movcud Torpaq fondlarinin
iqtisadi dovriyyays optimal formada calb edilmasi aqrar sektorda xiisusils aktualdir.

Igtisadiyyatin digor saholorindon farqli olaraq, torpaq aqrar sektorda asas istehsal vasitosidir. Miilkiyyat
vo ya istifado olunan torpaqlara vergi yiikii do istehsal prosesine tosir edon digor amillordon biri hesab
olunur. Torpaq vergilori, bu torpaqlarin mohsuldar olub-olmamasindan vs ya uzun illor istifado
olunmasindan asili olmayaraq, har il sabit 6donislor soklindo 6donilmalidir. Bu baximdan torpaqdan
somorali istifads xiisusile vacibdir.

Azorbaycanda aqrar vergi siyasoti Umumiyystlo kond toesorriifatt sektorunu dostoklomok va
havaslondirmak {igiin yaradilir. Buna gors do kond tesarriifatt mohsullarn timumiyyastls vergidon azad
edilir. Bununla belo, vergi siyasoti zamanla doyiso bilor vo vergidon azadolmalar vo ya vergi dorocolori
forqli ola bilor. Aqrar vergi ilo bagh yeniliklordon xobardar olmaq liclin Azorbaycanin rasmi vergi
orqanlaria vo ya mévcud vergi qanunlarina miiracist etmok vacibdir.

Bu tezisdos aqrar sahads torpaqlarin, torpaq vergisinin vergi sistemindoki yeri vo bu verginin mahiyyati
aciglanir. Eyni zamanda, Torpaq vergilorinin hesablanmasi1 vo tutulmasinin asas aspektlari, habelo bu
sahada totbiq olunan vergilorin sahibkarlarm iqtisadi foaliyyotine vo dovlet biidcasinin gslirlerinin
formalasmasina tasiri vurgulanib.

Acgar sozlar: neft sektoru, agrar sektor, torpag vergisi

GIRIS
"Torpaq haqqinda" Azorbaycan Respublikast Qanununun 9-cu maddssino asason, Azerbaycan

Respublikasinin arazisinds olan biitiin torpaqlar onun vahid torpaq fondunu togkil edir [2]. Magsad va
hiiquq sistemino uygun olaraq Azarbaycan Respublikasi torpaqlar1 asagidaki sahslars boliintir:

Kand tosarriifati torpaqlari;
Yasayis moantagolorinin torpaglari (soharlor, kand miilkiyyati kandlori, kand yasayis moantagalari);

Sonaye, nagliyyat, rabito, miidafis va digar mogsadlor tigiin torpaqlar;

Meso fondu torpaglari;

v
v
v
v" Xiisusi miihafizo olunan tobist orazilorinin torpaqlari;
v
v" Su fondu torpaglart;

v

Ehtiyat fondu torpaqglari.
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V Agrar sektorun inkisafinin bu marhalasinds istehsalin somarali toskili, torpagdan somarali istifade vo

fermerlorin galirlorinin artmasi talab olunur.

Torpaq vergisini digar vergilorden forglondiran asas xiisusiyyet ondan ibaratdir ki, iqtisadi fealiyyatin
noticalorindon asili olmayaraq her il sabit ddenislor soklindo hesablanir vo ddenilir. Beloliklo, icaro
miiqavilslari va ya digar sabablardan torpagdan istifads edan biitiin torpaq miilkiyyatgilari vo ya soxslor,
tosarriifat foaliyyetinin naticalorindon asili olmayaraq har il sabit Torpaq 6denislori soklinde Torpaq
vergisina maruz qalirlar [1]. Bunun {igiin rezidentlorin va geyri-rezidentlorin miilkiyyatini va istifadasini
tosdiq edon torpaq saholori {lizro sonodlor alindigdan sonra fordi vo bolodiyyo miiossisolori 1 ay
miiddatinds baladiyyads, digar miiassisalar isa vergi orqanlarinda geydiyyata alinmalidir.

Azorbaycan Respublikasi srazisinds torpaq sahslorina icara vo ya digar asaslarla sahib olan vo ya istifado
edan fiziki va hiiquqi soxsler torpaq vergisinin 6dayicisi, o climladan dovlat va baladiyys miilkiyyatinde
olan soxslor hesab olunurlar [1]. Bundan olavo, dovlot organlarinin miilkiyyotindo vo ya istifadosindo
olan torpaglar torpaq vergisindon azad edilir.

Hiiquqi soxslorin torpaq vergisi hazirda dovlst vergisi hesab olunur, fiziki soxslorin torpaq vergisi iso
ikigat mogsod dasiyir. Beloliklo, Azorbaycan Respublikast Nazirlor Kabinetinin tosdiq etdiyi qayda vo
standartlara asason, toyinati iizra istifado olunan vo ya magsadli istifade olunmayan kond tosorriifatt
torpaqlarina fiziki soxslorin torpaq vergisi baladiyys vergisi hesab olunur.

Torpaq vergisi ilo bagli movcud voziyyeti giymetlondirmak {iciin ilk ndvbade kond tosorriifati
torpaglarinin vergitutma mexanizmi, yoni cari vergi dorocosi, vergilorin hesablanmasi vo ddonilmosi
qaydalar1 nazors alinmalidir. Beloalikla, vergi deracasinin tatbiqi baximindan kend tosorriifat1 torpaqlar
asagidaki 2 qrupa boliiniir

1.Tayinat1 lizra istifado edilon
2. Toyinat1 iizrs istifade edilmoyan

Toyinati tizro istifado olunan vo ya moqsadli istifade olunmayan kond tosorriifat1 toyinatl torpaqlar
Azorbaycan Respublikasi Nazirlor Kabinetinin tosdiq etdiyi qayda vo standartlar osasinda miioyyon
edilir. Qeyd edok ki, Azarbaycan Respublikasi Nazirlor Kabinetinin 2022 sayli 16.09.357 sayli Qararina
asason, "toyinati iizrs istifads edilon vo ya moagsadli istifads iigiin slgatmaz olan kond tesarriifati toyinath
torpaqlarin miisyyan edilmasi standartlar1 vo prosedurlari" tosdiq edilib [4].

Yuxaridaki sonoddo "Toyinati {izro istifado olunan kond tesorriifati torpaglar1” vo "moqsadli istifado
olunmayan kond tosorriifat1 torpaqglar1" anlayislart miixtolif meyarlara goro miioyyon edilir, lakin vergi
daracalarinin tatbiqi ilo bagl bu torpaqlara yanagma eynidir.

Natica etibarila, Azarbaycan Respublikasi Fovqslade Hallar Nazirliyi va Azarbaycan Respublikasi Kond
Tosarriifat1 Nazirliyi torofindon "Azarbaycan su ehtiyatlarinin meliorasiyasi vo idars edilmosi" Agiq
Sohmdar Comiyyatinin malumatlari asasinda verilmis sertifikata asason, o, toyinati iizrs istifado edilmoli
vo ya suvarma, tullantilarin poliqgonda atilmasi ve diger kond tosarriifati Texniki magsadlori iigiin
toyinati lizro istifados edilmomolidir. Yeni kond tosorriifati torpaqlarina torpaq vergisi 1 manat
miqdarinda 0,06 sorti bond {igiin miioyyon edilib.

2017-ci il yanvarin 1-i tarixindon etibaran toyinati izrs istifade olunmayan kond tosarriifati torpaqlarina
vergilorin artirilmasinin moaqsadi faydali torpaglardan somorali istifado, Kond tosorriifat: istehsalinin
artirilmasi vo torpagin istehsal vasitosi kimi rolunun giiclondirilmosi idi. Yoni, miiasir Torpaqgsiinasliq
elmina gora, insanin iqtisadi foaliyyati torpaq amslo gotiron amil hesab olunur. 2017-ci ilds miivafiq
doyisikliklor edilso do, aragdirma gostorir ki, hazirda bu vergi noviiniin dovlot biidcosino daxilolmalari
yoxdur.

Dovlatin tonzimloma funksiyasi bu vozifalorin hoyata kegirilmosi {igiin vacibdir. [1] Bu sahado dovlat
tonzimloma metodlarindan biri kond tesarriifatt mshsullariin istehsali vo satisi istirak¢ilarina miisyyon
vergi glizostlorinin verilmosidir. Malumdur ki, Azorbaycan Respublikasinda kond tosorriifati sektoru
ticiin milayyon giizostlor 2001-ci il ynvarin 1-i tarixinden etibaran qiivvadadir vo homin giindon etibaron
kond tosarriifat: istehsalgilari torpaq vergilorindon basqa vergilordon azad edilirlor. Belalikls, bu sahads
sahibkarligin inkisafini siirotlondirmok mogsadilo "Kond tosorriifat1 istehsalgilarina miiddoatli vergi
haqqinda" Azarbaycan Respublikasinin 27 noyabr 2001-ci il tarixli Qanununa asasan, fiziki soxslar bu
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J foaliyyet zamani istifade olunan obyektlorden golir vergisi, ©DV va amlak vergisini 6domokdon azad

edilirlor [1]. "Azarbaycan Respublikasinin Vergi Macallasina doyisikliklor edilmasi hagqinda” 2014-cii
illor Qanununa asasan, kond tasorriifat istehsalgilarina totbiq olunan giizostlor vergi macollosine vergi
giizostlori soklindo daxil edilir, bu doyisiklikloarlo kond tesorriifati torpaglari da daxil olmagla torpaq
saholori istisna olmagqla, digar vergi obyektlarins vergi giizostlori tatbiq edilir.

Onu da geyd etmok lazimdir ki, bu iladak torpaq vergisinin obyekti Azarbaycan Respublikasi arazisindo
fiziki goxslorin vo miiassiselorin miilkiyystinds vo ya istifadesinds olan torpaq sahslari olmusdur. Vergi
Macallasine edilon dayisikliklors asasen, 01.01.2022-ci il tarixinden torpaq vergisinin vergi ddoyicisi
torpaq sahosini hom icaro miigavilosi, hom do digor sobablordon istifado edon soxs hesab olunur.
Belolikls, Azarbaycan Respublikas1 Torpaq Macallssinin 50-ci maddasine asasan, torpaq sahasinden
istifade hiiququ miivafiq qorar (miiqavilo) osasinda daimi vo ya miivaqqgeti torpaq vergisi istisna
olmagla, torpaqdan istifadoyo goro hagqqin tutulmasini nozordo tutmur.

Torpaq Macallasinin 99 - cu maddasine asasan, torpaq icarasi kirayaginin torpaqdan tacili istifads {igiin
ev sahibino 6dadiyi vesaitdir. Ev sahibi torpaq vergisinin ddayicisidirse, torpaq vergisi icara haqqina
daxil edilir. Ev sahibi torpaq vergisinin 6dayicisi deyilsa, torpaq vergisi kirayonin bir hissosi hesab
edilmir[2].

ARASDIRMA

Yuxarida gostarilonlorden aydin olur ki, icare osasinda miivaqqgati miilkiyyat vo torpaqdan istifade
hiiququ ayr1 anlayislardir. Onsuz da Vergi Macallasine edilon dayisikliklor asasinda hom icara, hom do
digor sabablorden istifade olunan torpaq sahslori Torpaq vergisine tabedir vo qanunda mdvcud olan
ziddiyyatlor aradan galdirilir.

Azarbaycan Respublikasi Nazirlor Kabinetinin 2000-ci il 29 dekabr tarixli 230 ndmrali gorart ilo tosdiq
edilmis miivafiq Qaydaya asason, kadastr qiymot rayonlari vo ora daxil olan inzibati rayonlar iizro kond
tasarriifat1 torpaqlarinin toyinati, cografi yerlosmasi vo keyfiyyati nozers alinmaqgla inzibati rayonlar
izra sorti ballar miiayyanlosdirilmisdir. Belo ki, torpaq vergisi torpaq sahasinin yerlosdiyi inzibati rayon
tizra torpagin keyfiyyat qrupu asas gotiiriilmokls onun sahasine va aid oldugu keyfiyyat qrupunun sorti
balina vurulmagla hesablanir [5].

Bigonoklar, otlaglar (yay va qis otlaglart daxil olmagla) {i¢iin 1 hektar srazi {igiin sorti ballar, orazinin
keyfiyyot qrupundan asili olmayaraq, miioyyon bir inzibati vilayetin I keyfiyyot qrupu ii¢iin miioyyon
edilmis sorti ballarin sahosinin miivafiq kadastr doysrinin 1/10-u miqdarinda qobul edilir.Torpaq
bitkigilik altinda, dinc va ¢oxillik akinlar yerloasir [ 5].

Kond tosorriifati torpaqlarina torpaq vergisi miiossiso torafindon hor il torpaq sahasinin 6l¢iisiine vo
torpaq vergisi doracasing asasan hesablanir vo har il 5/15-3 qodar vergi orqanlarina hesabat toqdim edir.

Bundan slava, bir soxsin toyinati {izrs istifads etdiyi torpaq saholari {igiin yerli hakimiyyat hor il 1/7
Itorpaq vergisini hesablayir vo 6donis bildirisi fiziki soxso 1/8 mablagindo gondorilir. Torpaq vergisi
hom miiossisalor, hom do fiziki goxslor torafindon miivafiq biidcoys (miiossiso torafindon ddvlat
biidcasing, fiziki soxs torafindon yerli biidcays) borabar miqdarda ddanilir.

Azorbaycan Respublikasinin 6 may 2016-ct il tarixli Qanunu ilo Vergi Macollosinds edilmis
doyisiklikloro osason, 2017-ci il yanvarin 1-don toyinati iizro istifado edilmoyon kond tosorriifati
torpaqlari iigiin verginin deracosi torpaq sahasinin har 100 m?-na goro 2 manat miioyyen edilir vo dovlot
bilidcasine ddonilir [1].

Fikrimizca, dovlatin torpagdan moqsadli istifads istiqamatinds gordiiyii tadbirlar tokca inzibati xarakter
dasimamali, hom do bu sahads ilk ndvbods tohsil va stimullagdirici xarakterli todbirlors iistiinliik
vermolidir.

NOTICO

Tohlil naticosinda bela bir naticoys galmok olar ki, torpaq vergisi ilo digor vergilor arasindaki forqin osas
istinliiklori vergi bazasinin sabitliyi, vergi dovrii orzinde doyisikliklors meruz qalmamasi va torpaq
miilkiyyatcilorinden Torpagq istifade edon insanlarin maliyys va tosarriifat foaliyyatinin naticalarindon
asili olmayaragq icars hiiquqlaridir.
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J Azorbaycan Respublikast Nazirlor Kabinetinin tosdiq etdiyi qayda veo standartlara osaslanan torpaq

vergisi mexanizminin daha da tokmillagdirilmasi magsadils fiziki soxslorin toyinati iizre istifads oluna
bilmayan kond tesarriifat: torpaqlarina torpaq vergisini 6domokdon azad edilmasi magsadsuygun olardi.

Eyni zamanda, biz hesab edirik ki, biitovliikkds yerli vergilor kimi ilkin toyinati {izro istifado olunmayan
kand tasarriifat1 torpaqlarina fardi torpaq vergilorini nozars alsaq, yerli hokumatlarin maliyyas tominatini
yaxsilagdirmaq mimkiindiir.Bu istigamotdo Torpaq vergilorinin biidco soviyyasine  gors
boliisdiiriilmasini tanzimlomayi miimkiin hesab edir.

Homginin, Azarbaycan Respublikasinin Vergi yigim sisteminds bolodiyys haqqinda molumatin
olmamast nozors alinaraq, Dasinmaz omlak haqqinda miitomadi olaraq moalumat verilmasi tovsiya
olunur. Bununla slagadar miivafiq orqanlar bolodiyyoni yazili va ya elektron sokilde xobardar
etmolidirlor. Boladiyyaslarin tayinati iizra istifade olunmayan srazilorin xaritelorini va peyk sokillarini
oldo etmasi bu sahads ciddi bir addim olardi.

Fiziki soxslorin miilkiyyatindo vo ya istifadesinde olan vo toyinati iizro istifade olunmayan kond
tosorriifat1 tayinatli torpaqlar haqqinda miasir elektron molumat bazasi yaratmaq, emal edilmis
molumatlar1 elektron molumat bazasina daxil etmok, bolodiyyolora bu portala real vaxt rejimindo
aglabatan torpaq istifadesi sahasinde mohdudiyyatsiz vo fasilasiz giris imkan1 vermak va totbiq etmak
torpagin toyinati lizra istifade edilmosi iigiin. Bu, maliyys itkilorinin 6denilmasine ydnalmis vacib bir
vozifa olacaqdir.

ODOBIYYAT SIYAHISI

Azorbaycan Respublikasinin Vergi Macallosi

Azorbaycan Respublikasinin Torpaq Macallosi

“Torpaq icarasi haqqinda” Azorbaycan Respublikasinin Qanunu

Azarbaycan Respublikast Nazirlor Kabinetinin 2022-ci il 16 sentyabr tarixli 357 nomrali gorari
Azorbaycan Respublikasi1 Nazirlor Kabinetinin 2000-ci il 29 dekabr tarixli 230 némrali gorari
Musayev A.F. (2005). “Vergilor va vergitutma”. Baki, EIm. 52-53 soh.

N o gk w DN RE

Ohmodov R.K. “Agrar sahads kooperasiya olagslorinin formalagmasinda vergi siyasstinin rolu”.
AZsrbaycamn Vergi Jurnali, (2018), Nel, 149-161 soh.

8. Dogvlot Statistika Komitasinin rosmi internet sohifosi — http://www.stat.qov.az

https://www.taxes.qov.az/az/page/daxilolmalar
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KOHRIZLORIN EKOLOJi SISTEMDO ROLU
ROLE OF RIVERS IN THE ECOLOGICAL SYSTEM

R.E.Mammadova
Su va Meliorasiya Elmi Tadgiqat Institutu Publik Hiiqugi SaXs
ORCID ID: 0009-0001-9950-7471

Xiilasa

Su ehtiyatlarinin asas monbalarindon biri do yeralti sulardir. Azorbaycanda yeraltt su hovzasinin
istismar ehtiyatlar1 14060.2 min m*giin vo ya 5,13 km%/il toskil edir. Bu ehtiyatlar Dovlot Ehtiyat
Komissiyast (DEK) torafindon tosdiq edilmisdir. Sonralar aparilmis hesablamalara gora yeralti su
ehtiyat1 23476.28 min m%/giin prognozlasdirilmisdir vo bu parametr Dévlot Ehtiyat Komissiyasi (DEK)
torafindan tosdiq edilmisdir. Diinyada bas veran global iglim doyiskanliyi fonunda vo su ¢atismazlig
soraitindo yeralt1 sulardan samorali istifado olunmasi vo otraf miihiitiin ekoloji tarazliginin qorunub
saxlanmasi praktiki oshomiyyato malikdir.

Mogals global iglim doyismolori fonunda kohrizlori ekoloji sistemin tarazliginin qorunub saxlanmasina
hosr olunmusdur. Kohrizlor yeralti qrunt sularinin vo miixtalif laylar arasi yigilmis sularin yer sathino
0z axini hesabina yer sotina ¢ixarilmasini tomin edan hidrotexniki qurgudur. 9sas qidalanma meanbayi
laylararasi, atmosfer yagintilari, infiltrasiya olunmus suvarma sular1 vo kondensasiya olunmus sulardir.
Yeraltt sularin kohriz sistemi ilo yer sothino ¢ixarilmas: bir torofdon ekoloji sistemin gorunub sax-
lanmasina karbon iki oksidin atmosferin ¢irklonmasinda (Subartizan quyular ilo miigayisads) rolunun
minimum saviyyads olmasina, digar torafdon iso yeralri sularin rejiminin, pozulmamasi hesabina, tor-
paqlarin sohralagma prosesinin garsisinin alinmasina, megalorin qorunmasina va ohalinin dayanaqli su
tominatinin yaxsilagdirilmasina xidmot edoacokdir.

Azorbaycan Ekologiya vo Tobii Sorvetlor Nazirliyinin arxiv vo fond materiallarinin aragdirilmasi no-
ticosindo miioyyon olunmusdur ki, Qarabag Iqtisadi zonalarinda, yoni Agdam rayonunda 105, Agcabodi
rayonunda 68, Fiizuli rayonunda isa 71, Fiizuli vo Barda rayonunda 45 kohriz, Sorqi Zongazur iqtisadi
zonalarinda Cabrayil rayonunda 111 kohriz mévcud olmusdur. Bu koahrizlor yerli shalinin igmali su
tolabatinin 6donilmasinds va kond tasarriifati bitkilorinin suvarilmasinda istifadosi mithiim rol oynamis-
dir.

Qarabag iqtisadi rayonlarinda aparilan quruculuq islori ¢argivesinds isgaldan azad olmus Agdam ra-
yonunun Bas Qarvand kandinin yenidon qurulmasinin bas planinin hazirlanmasi ilo slagodar olaraq,
orada moskunlasacaq shalinin dayanigli igmali vo suvarma suyu ilo tomin olunmasi magsadi ilo hamin
arazide mévcud olan “Molla Mahammodali”, “Qoca kahriz”, “Molla Heydor”(Qarasu) “Mahmud boy”
kohrizlorindo monitoring aparilmigdir. Kohrizlor texniki vaziyyatinin meliorativ, igtisadi vo ekoloji
aspektdon giymotlondirilmisdir. Bu kohrizlor 30 il isgal altinda olmasina baxmayaraq monitoring
zamani miioyyon olmusdur ki, kifayot godor su ehtiyatina malikdir. Ilkin arasdirmalara osason
kohrizlarin har birinda su sarfi 25-30 I/san barabardir. Bu kohriz sisteminin barpa olunmasi bir torafdan
ekoloji sistemin gorunub saxlanmasina, torpaqglarin sohralasma prosesinin garsisinin alinmasina vo
ohalinin dayanaqli su tominatinin yaxsilasdirilmasina xidmot edacakdir.

Acar sozlar: Kohriz, baxig quyusu, sutoplayan quyu, kohriz lagimlari, iqlim doayismolori, uygunlasma,
su ehtiyatlari, su ¢atismazligi, nomlik potensiali vo S.

ABSTRACT

Groundwater is one of the main sources of water resources. The operational resources of the
underground water basin of Azerbaijan amount to 14060.2 thousand m3/day or 5.13 kma3/year.
According to later calculations, the groundwater reserve was predicted at the level of 23476.28 thousand
m3/day, and this figure was approved by the State Reserves Commission (SEC). Against the backdrop
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¥ of global climate change and water shortages, the efficient use of groundwater and the preservation of

the ecological balance of the environment are acquiring practical importance.

The article is devoted to maintaining the balance of the ecological system of Khakhriz against the
backdrop of global climate change. Drainage is a hydraulic device that ensures the removal of
underground groundwater and water accumulated between different layers to the surface due to its own
flow. The main sources of nutrition are interlayers, precipitation, infiltrated irrigation water and
condensation water. The main sources of nutrition are interlayers, precipitation, infiltrated irrigation
water and condensation water. The extraction of groundwater to the earth's surface by the kahriz system,
on the one hand, contributes to the preservation of the ecological system, minimizes the role of carbon
dioxide in air pollution (compared to subsistence wells), and on the other hand, due to the non-
disturbance of the groundwater regime, desertification of the land will be prevented process, protecting
forests and improving sustainable water supply for the population.

As a result of a study of archival and stock materials of the Ministry of Ecology and Natural Resources
of Azerbaijan, it was established that in the Karabakh economic zones, that is, in the Agdam region there
are 105 karizs, in the Agjabedi region - 68, in the Fizuli region - 71, in the Fizuli region - 45. kakhris in
the Fizuli region and Barda districts of Eastern Zangezur Ik. In the Jabrail region there were 111 kahris
in industrial zones. The use of these canals played an important role in meeting the needs of the local
population for drinking water and irrigation of agricultural crops.

In connection with the preparation of a master plan for the reconstruction of the village of Bash Garvand
in the Aghdam region, liberated from occupation as part of construction work carried out in the
economic regions of Karabakh, the Molla Mahammadali organization existing in this area with the aim
of ensuring sustainable drinking and irrigation water supply to the population who will live there ", there
was monitoring of "Goja Kahriz", "Molla Heydar" (Garasu) and "Mahmud Bey". The technical
condition of the canals was assessed from reclamation, economic and environmental aspects. Despite
the 30-year occupation, monitoring revealed that these reservoirs have sufficient water reserves.
According to preliminary studies, the water flow in each of the tanks is 25-30 I/sec. The restoration of
this kakhriz system will serve, on the one hand, to preserve the ecological system, prevent the process
of desertification of lands and improve sustainable water supply to the population.

Key words: Khahriz, observation well, catchment well, Khahriz drainage, climate change, adaptation,
water resources, water deficit, moisture potential, etc.
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ABSTRACT

A Geographical Indication (GI) is a distinctive sign used on products that have a specific geographical
origin and possess qualities or a reputation that are due to that origin. Gls play a crucial role in preserving
the cultural heritage and traditional knowledge of regions, while also providing economic benefits to
local producers. A Gl is typically used for agricultural products, foodstuffs, wine and spirit drinks,
handicrafts, and industrial products. Products are evaluated in different categories as Protected
Designation of Origin(PDO), Protected Geographical Indication(PGI) and Traditional Specialities
Guaranteed(TSG). It should be essential to ensure that the evaluated products are offered for sale with
their category emblems and that they are produced in accordance with quality standards. This concept
is guaranteed by various laws in the world, the EU and Turkey. A total of 21 products of Turkey have
been registered in the EU; 18 of them have received the PDO and 3 of them have the PGI. Additionally,
it has 8 published products and 47 applied products. Of those published, 5 have PDO, 2 have PGl and 1
has TSG; Of the applicants, 26 have PDO and 17 have PGI, and 4 have TSG. Ardahan province also has
7 products with geographical indication; 6 of them are PDO and 1 is PGI. The province of Ardahan,
nestled in northeastern Turkey, stands out with its unique cuisine and significant potential for
geographical indications (Gls). Renowned for its natural beauty, diverse flora and fauna, rich local
handicrafts, and delectable food products, Ardahan offers a wealth of opportunities to leverage Gls for
economic and cultural benefits. This study aims to evaluate the unique culinary heritage of Ardahan,
explore its flavor potential, and emphasize the importance of protecting and promoting its geographical
indications.

Keywords: Geographical Indication, Ardahan Province, local products
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KOND TQSBRRI”JFATI TULLANTI SULARI iLO SUVARMANIN BOZi NOTIiCOLORIi VO
SU QITLIGI SORAITINDO LOKAL SUVARMADA DRENAJ AXINI SULARININ TOKRAR
iSTIFADO EDILMOSI

“Su va Meliorasiya Elmi-Tadgiqat Institutu” a.e.ii.f.d,dosent
Rona Ayvaz qizi Zakiyeva
ORCID ID: 0009-0008-1688-76
Azarbaycan Memarhq va Insaat Universitetinin
“Meliorasiya va Su Tasarriifati Tikintisi "kafedrasinin Assistent miiallimi
ORCID ID: 0000-0002-8803-2503

Ayten Sariyeva Ovaz qizi

Xiilasa.Yeni torpaqglarin monimsonilmasi vo suvarilan orazilorin su ilo tomin olunmasi {igiin alava su
monbalarin axtarist son illorde respublikada vo diinyanin bir ¢ox Olkolorde bdyiik isler goriiliir. Bu
problemin hollinds yollarindan biri minerallasmis kollektor-drenaj sulardan istifadesidir. Moagalodo
aparilmis miixtolif tocriibalorin naoticalori gostorilmisdir vo lokal soklinds gapali su dovriyali drenajin
quragdirilmasi haqqinda molumatlar verilmisdir.

Acar sozlor: mohsuldarlig, kond tasarriifati, kollektor-drenaj sular.

Summary. In recent years, the search for additional water sources for the acquisition of new land and
the provision of water to irrigated areas has been done in the republic and in many countries of the
world. One of the ways to solve this problem is the use of mineralized collector-drainage water. The
article shows the results of various experiments and provides information about the installation of a
closed water circulation drainage in a local form.

Keywords: productivity, agriculture, collector-drainage waters.

Giris.Suvarma suyunun qithigi sababindon suvarma {igiin kollektor-drenaj suyundan (KDS) istifado
mosolasi boyiik iqtisadi chomiyyat kosb edir.

Qodimden kond tasarriifat: bitkilorinin suvarilmasinda yeralt1 sulardan istifado olunur. indiyadok bir ¢ox
Olkolar yerin sothino ¢ixan qrunt sularinin garsisini almagq i¢iin xiisusi sututar cihazlardan istifado edorok
kond tosorriifat1 ehtiyaclari {iciin - suvarmada monimsanilir. Hindistanda, Italiyada, Livanda vo Soudiyya
Orobistanda qrunt sular suvarma {i¢iin yegans monbadir.

Italiyada on minlorlo hektar sor qrunt sular1 ilo suvarilir. Bozi sahilyan1 doniz olan orazilorinda yeriistii
suvarmanin inkisafi avvallar suvarilmamis bazi bitkilorin, xiisusan do tiziimiin suvarilmasinda sor sudan
istifado etmasi istigamotinds todqiqatlar aparilirdi.

Bozon haddinden artiq duzlu sulardaha bahali vo az olan sirin su ilo garigdirilirdi. Suvarilmayan
orazilorlo miiqayisade duzlarin shomiyyatli toplanmasi miisahide edilmomisdir. Suvarma ddvriiniin
sonuna qadar torpagin aktiv zonasina daxil olan duzlarin bdyiik bir hissasi (83%-o qader) suvarma suyu
ilo kanarlagdirilirdi.

ABS-1n sorq statlarinda, xiisuson do Atlantik okean1 sahillorindo, ¢aylarin, gélmogolorin vo basqa su
monbalordon golon, miixtolif dorocods minerallasmig sulardan torovez vo digor kond tesorriifati
bitkilorinin suvarilmasi ii¢iin istifads olunur. Bels sularla suvarilanda okin sahosinin {ifiiqiinde duzlarin
konsentrasiyasi artir, bu da sonradan giiclii yagislar vo ya yuyulma zamani azalir.

Araliq donizi 6lkealarinda, ABS, Avstraliya, Hindistan vo Pakistanda miixtalif bitkilorin suvarilmasi ligiin
az minerallagmis suyun istifadssi ilo bagl aparilan todqiqatlar gostormisdir ki, kifayst qader yiiksak
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minerallasmaya malik 5,7q/l sudan bozi torovoz vo bostan bitkilori, yonca, ¢oltik, bugda vo digor
bitkilorin suvarilmasinda istifads etmak olar.

Tunisds soran olmayan torpaqlarin meliorativ vaziyystine duzlu suyun tasirini 6yronmak ii¢iin aparilan
tocriibolor miioyyan etmisdir ki, qumlu torpaqlarda minerallagmasi 5 g/l-o0 qodor, bozon iso daha ¢ox
olan sulardan suvarma {igiin istifado etmok olar; agir torpaqglarda suvarma suyunda duzlarin
konsentrasiyast 2-2,5 g/l olmusdur. Bir neg¢o il suvarma li¢lin minerallagmis suyun istifadasi torpagin
soranlagsma doracasini ohomiyyatli derocods azaldir, bir sortlo ki, drenlosmo yaxst olsun (Ombit
3apy0OexxHOTo cTpouTeNnbeTBa. M., 1974, c. 50).

Mosalonin qoyulusu va tadqiqat obyekti. Bildiyimiz kimi Respublika-mizda kegon osrin 60-Ci
ilorindon baslayaraq ayri-ayr1 zonalarda suvarma vo yumada kollektor-drenaj sularindan istifado
edilmosino dair todqiqat islori aparilmisdir. Sulardan istifado edorkon siini vo tobii faktorlarin tosiri
nozoro alaraq (torpaqlarin meliorativ voziyyotinin pislogsmosini, kond tosorriifatt bitkilorinin
mohsuldarligini vo srazinin ekoloji pozulmasini va s.) aparilmigdir.

Torpaqlarin uzun miiddot yiiksok mineralli sularla suvamasi tobii vo siini drenlosmis, suvarma
normalarin vo yuma rejimlorin diizgiin se¢ilmasi vo aprilmasi naticosindo daha effektivli olar.

Yiiksok mineralli sularla suvarma miirokkobdir, torpagin fiziki-kimyovi vo su—fizikitorkibini
dayisdirerak onu sorlasdirir. Suvarma {igiin sularin yararlig1 qiymoti Na ionlarin miqdarina asaslanir.

Torpaqlari duzlu su ilo suvararkon onlarin maksimum yol verilon minerallagsmasi suvarilan orazinin tobii
soraitindon asilidir. Qrunt sularinin soviyyesi yaxin olan torpaqlarda qrunt sularinin 6zl soranlagma
manbayi oldugundan minerallagmis sularla suvarma imkanlar1 xeyli azalir.

Onlar torpagin yuyulmasint c¢atinlosdirir, ¢iinki suvarma zamani daxil olan duzlarin paylandig
tobogonin qalinligi1 azalir. Bu soraitdo intensiv drenaj vo yuyulma suvarma rejimlori tolob olunur.
Minerallagmis su ilo suvarma ii¢iin an olverisli torpaqlar yiingiil torpaqglardir, agir vo orta mexaniki
torbikli torpaqlarda iso minerallasmis suyun istifadasine yalniz su basmagqla ¢altik becarilmasi ii¢lin
icazo verilo bilor. Su ehtiyatlarindan biri az minerallagmis drenaj vo qrunt sularidir ki, burada praktiki
olaraq istifads edilmir.

Vegetasiya dovriinds suvarma suyunun olmamasi, kollektor-drenaj sularindan istifadenin miimkiinlilyii,
suvarilan torpaqlarin meliorativ voziyystinin yaxsi voziyyotdo saxlanilmasi Respublika ii¢lin daim
aktual olan problemdir.

Suvarma suyunun qithgi sababindon suvarma {igiin kollektor-drenaj suyundan (KDS) istifado masalosi
boyiik iqtisadi shomiyyat kasb edir.

Son illords respublikada su balabsinin tominin edilmaosi istigamatin do su monbolorin axtarisi {izro iglor
goriiliir. Bunun hesabina suvarmanin inkisafi golocokds 6z yerini tutacag.

f1do orta hesabla Xozor donizino toxmini 5 mlrd. m® kollektor-drenaj sular axidilir.

Azarbaycan soraitinds drenaj suyunun formalasmasinda 3-15%-i atmosfer yagintilarin ¢okiintiilori, 15-
40%-1I kanallardan sizilan sular, 4-17%-do yeralti sular togkil edir.

Kollektor-drenaj sulardan (1-30 g/1) istifads etmoklo kond tasarrufati bitkilorinin suvarilmasi Kiir-Araz
diizonliyindo c¢oxillik todgiqatlar AzETHvoMI iscilori ©.Q. Behbudov, H.M.Hiiseynov,
K.H.Teymurov, ©.K.9limov, M.M. Seyidov, X.F.Coforov rohborlik edorok kollektor-drenaj sularindan
kond tosor-riifat1 bitkilerinin suvarilmasinda tocriibo-tadqiqat islori aparilmisdir. Tocriibalordo pambigq,
yonca va payizliq arpanin suvarmasi sothi axim iisulla tomiz drenaj vo tomiz kanal su ils aparilmisdir
(bexbymor A.K., CemmoB M.1977, 1983). Tacriiba sahalor Simali Mugan (Saatli rayonu), Sirvan (Ucar
rayonu), Mil (Beylogan vo Imisli rayonlar1),Qarabag (Bards rayonu) diizonlorini shato etmis-dilor.

Sonralar pambiq, yonca va payizliq arpa bitkilor kollektor suyunun kanal su ilo qarigdirilaraq yagis
yagdiran aqreqatin komayi ilo suvarilmisdir. Bundan sonra bir il pambig, bir il payizliq bugda bitkilsrin
lizorindo tocriibolor aparilmigdir. Apardig: tocriibolords hor il arat tomiz su ilo aparilmigdir. Suvarma
suyun minerallig1 3-8 g/l kimi doyisilirdi. Suvarma apardig1 srazilords torpaqlar mexaniki torkibine gora
orta vo agir gilli olublar. Orazinin drenlogsmoasi yaxst olub, sorlagsma xloridli-sulfatli-natriumlu kimi
xarakterizo olunmusdur.
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Suvarma normasi, rejimi, aqrotexniki todbirlor eyni formada davam edirdi. Apardigi tocriibolor gostordi
ki, suyun minerallig1 5 q/1 gadar olanda pambigin mohsuldarligi diigmiir. Amma minerallig 5q/1-don ¢ox
oldugu halda mohsuldarliq koskin sokildo asagi enir. Yonca vo arpa bitkilori suyun mineralligina daha
hossasdir. Mineralliq 3g/1 oldugu halda mohsuldarliq asag diisiir.

Bitkilorin novbali okin sistem gakilinds akilmasi torpaqda duzlasma prosesinin qarsisini alir. Tacriiba
apardig1 zamani torpagin duzlagsmasi miisahide olunmamaisdir.

Eyni zamanda kollektor-drenaj sularla suvarma laboratoriya soraitinds aparilmigdir. Tocriibalor
K.H.Teymurov rohboarlik etmis. Icragilar S.9.Eminov, M.Y .Isgondorov vo I.N.Sirinov olmusdular.

Tacriibalori aparakon miioyyon edilmisdir ki, kollektor-drenaj sularla suvararkon orazinin drenlogmasi
cox vacibdir, bitkilorin duzadavamliligi,bitkinin bioloji xiisusiyyatine goére suvarma tsulun va
texnikanin secilmasi, su kegiriciliyi vo su hopturma 0,06-0,30 m/giinden az olmamalidir, torpagin
sorlasma tipi,duzlarin torkibi, suvarma normasi, istifado olunan suyun kimyovi torkibi.

Sirvan diizii agir torkibli torpaqlarda kollektor-drenaj sulardan suvarmada istifadosi boyiik elmi-praktiki
ohamiyyat kasb edir. Tacriibalar {i¢iin Ucar rayonun Drenaj Tocriibs Sahasi olub. Minerallasma 15 g/l
olan kollektor suyu kanal su ilo 1:2,1:3 vo 1:5 nisboatinds qarigsdiraraq pambiq bitkisinin suvarmasinda
istifado edilmisdir. Qaristirma {isulu suvarmaya yararsiz olmusdur. Minerallasma doracasi 3,17 g/l olan
su ilo suvarmadan sonra pambigin mohsuldarlig1 14,7 s/ha olmusdur, minerallagsma deroacasi 0,81 ¢/l
olan kanal su ilo suvarmada pambigin mohsuldarlig1 12,7 s/ha toskil etdi. Mahsulun artimi torpaqda
qipsin yiiksok olmast ilo izah olundu (Zeynalova O.A., isgondorov M.Y.,2011)

[llor sonra agir mexaniki torkibli, zoif su kegiron sorlagmis torpaglarin kollektor-drenaj sulari ilo
yuyulmasi ilo AMEA Torpagsiinasliq vo Aqrokimya Institutun isgilori torafinden aparilmisdir. Miixtolif
variantlarda apardigi tacriibalor dostordiki, minerallasma doaracasi 40 g/la godar olan kollektor-drenaj
suyun 1:1 nisbatinds sirin su ilo qarigdiraraq sorlasmis torpaqlari zorarli duzlardan tomizlok olur. Yuma
zaman1 sorlasma doracosi bir metralik torpaq qatinda zararli duzlarin miqdari endirilmisdir. Torpagin
su-fiziki xassolorin pislogmosi miisahido olunmamisdir, oksino CaSO4 duzunun miqdari artmigdir. Bu
da kond tasarriifati bitkilorinin inkisafina daha olverisli sorait yaradir. Bu arazinin drenlosmo doracasi
yaxst oldugu li¢iin qrunt sularinin soviyyasi yer sathidon 2-8 metr dorinlikds yerlo-sir.

Tacriibalor gosterir ki, minerallasmis kollektor-drenaj sularin kond tesarriifat: bitkilorinin suvarmasinda
istifadasi bir nega amillorden asilidir: torpaq va tobii-iqlim seraitden, orazinin drenlosma doracasindan,
suyun duz terkibinden, suvarma norma, hamds texnika va texnologiyalardan.

Son illor bir sira soraitloro gora torpaglarin su ilo tomin olunmamasi, suvarma {igiin kollektor-drenaj
sularindan somarasiz vo savadsiz istifads hallarina daha ¢ox rast golinir.

Quru illorde rayonun demok olar ki, biitiin orazilorindo meliorasiya xidmati ilo razilagdirilmadan
suvarma ligilin kollektor-drenaj sularindan istifads edilirdi.

Meliorasiya Hidrogeoloji Ekspedisiyasinin (MGE) miitoxassislorinin elmi osaslandirilmis tovsiyolori
olmadan suvarma ii¢iin kollektor-drenaj sularindan istifade meliorativ vaziyyatin pislogsmasina sobab ola
bilor.

Miixtolif hidrogeoloji soraito malik olan suvarma saholorinds suvarma gostaricilorine uygun kollektor-
drenaj sular1 amala golir.

Minerallagsmis  kollektor-drenaj sularinin  torkibini yoxlamadan vo meliorasiya xidmoti ilo
razilagdirtlmadan suvarma iigiin istifadasi cox vaxt manfi naticalara sabab olur, masalon: galavilosma,
soda omolo golmosi, torpagin soranlagmasi.

Biitlin bunlar torpaqlarin su-fiziki xiisusiyyatlorinin pislogsmasine, meliorativ voziyyatin pislosmasine vo
son naticada kond tosarriifat1 mohsullarinin azalmasina sobab olur.

Torpagin miinbitliyini borpa etmak vo meliorativ voziyysti yaxsilasdirmagq ii¢lin vaxt, slave maddi vo
omok resurslari tolob olunur.

Suvarma ehtiyaclari ii¢lin kollektor va drenaj suyundan istifads problemino kompleks yanagsma monfi
naticalori minimuma endiracokdir. Bu yanagma asagidaki kimidir:
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- meliorativ-alverissiz torpaglarda optimal torpaq rejiminin tomin edilmasi;
-kollektor va drenaj sobakasinin texniki istismari gaydalarina riayat edilmasi;

- hor bir konkret halda kollektor vo drenaj suyunun yararliliginin miioyyon edilmoasi vo
giymaotlondirilmosi.

Kond tosorriifatinda aparilan torpaq islahati prosesindo asason torpaglarin yenidon boliisdiiriilmosi
masalalori 6z hallini tapmis, eyni zamanda meliorativ voziyyatin yaxsilagdirilmasi ilo bagh islor do
diqqgatdon kenarda qalmis vo bunlara son daraca kifayat qodor vesait ayrilmamigdir. magsadlor.

Meliorativ voziyyatin pislosmasi digor neqativ antropogen amillorin do tozahiirii noticosindo bag verir:
minerallagdirilmis kollektor-drenaj sularindan istifade, KDS-do bondlorin qurasdirilmasi, tullanti
sularinin axidilmasi, suvarma va suvarma normalarinin artighigi, toloblors omal edilmomasi, okin
dovriyyasi ilo, suya genaot edon suvarma texnologiyasinin agagi soviyyads hoyata kecirilmasi vo s.
Maliyys qoyuluslarmin azalmasi, suvarma vo kollektor-drenaj sobokosinin osashi tomir edilmomosi
sobabindon meliorativ voziyyetindo do ciddi yaxsilasma miisahido olunmur. Biitiin bu monfi amillor
sohralasma vo torpaqlarin deqradasiyasi proseslorini siiratlondirir, kond tosorriifati mohsuldarliginin
azalmasina sobab olur.

Suvarmada olave mohsulu kimi olan kollektor-drenaj suyu hom do duza davamli kond tosorriifati
bitkilorinin suvarma menboyi va su obyektlori kimi istifado etmak olar. Lakin kond tasarriifatinda
istifads olunan mineral giibralorin va pestisidlarin qaliglari ils ¢irklonmasi kollektor-drenaj sularindan
tokrar istifade imkanlarini xeyli mahdudlasdirir. Drenaj suyunun toplanmasi, dasinmasi vo tomizlonmasi
bdyiik maddi xorclor tolob edir.

Boyiikk hacmde kollektor-drenaj axin sularinin formalagmasi osason kond tosorriifati bitkilorinin
suvarilmasinda istifads olunan iisul va texnikanin, suvarma texnologiyalarinin asagir somaraliliyi ilo
baghdir. Yiiksok texnologiyali suvarilan okingilik iiclin elmi tovsiyoloro asason, formalasan drenaj
aximinin hacmi suvarilan sahalars verilon suyun hacminin 10%-don ¢ox olmamalidir.

Bununla belos, suvarma suyunun boyiik somoroasiz itkilori sobobindon suvarma ii¢iin verilon axinlarin
hacminda KDS-nin pay1 20-55% toskil edir. Nozaros alsaq ki, rayonda suvarilan arazilorin he¢ do hamisi
kollektor-drenaj sobokasi ilo tomin olunmayib, xiisuson do “quru drenaj” adlanan orazinin osason
foaliyyat gostordiyi dagliq orazilords suvarilan hektara gors kiilli migdarda su xorclori vo shomiyyatli
spesifik drenaj axininin doyarlori goéz qabagindadir. Bu, sadoco olaraq ¢ay sularindan somorosiz istifado
vo onun keyfiyyatli sulardan antropogen ¢irklonmis sular kateqoriyasina kegirilmosidir.

Olkodo iri kond tosorriifat1 miiossiseleri ilo yanasi, miixtolif coxlu kigik tosorriifatlar da formalagmisir.
Hazirda onlarin toxminan 90%-dir. Arid orazilords davamli mohsuldarligini tamin etmok {igiin bir
yanagsma kimi - suvarma sistemi daxilindo fordi tosorriifatlar {igiin lokal olaraq drenaj axininin
sistemdaxili istifadesidir.

Burada lokal yanasmali qapali su dovriyali drenajin quragdirilmasidir. Sistemin asas elementlori drenaj
sularinin duzsuzlasdirilma vo tomizlonma texniki qurgulardir. Bu da, tomizlonmis drenaj axini sulardan
veqetasiya dovriyonin kritik zamaninda vo ya basqa ehtiyyatlarda istifadesino imkan verir (JI.B.
KupeiiueBa,2010)

Bu yanasma drenaj vo soth aximinin yigilmasi ii¢lin moévsiimi tonzimlomo hdévzolorinin yaradilmasini
nazordo tutur.

Qapal1 drenaj sistemlorinin spesifikliyi drenaj konstruksiyalarina vo drenaj parametrlorine olan talablori
miloyyon edir. Bildiyiniz kimi, drenaj sistemlorinin iglomosinin monfi noticosi drenaj axinidir. Bir
torafdon yeriistli sularin ¢irklondiricisi kimi ¢ixig edir, digor torafdon do miivafiq hazirligla suvarma
suyunun slava manbayidir. Kicik suvarilan sraziler {igiin drenaj suyunun yigilmasi, ¢irklondiricilordon
tomizlonmasi, suvarma vo ya digor ehtiyaclar ii¢iin tokrar istifads edilmosi moagsadsuygundur. Bu,
orazinin su rejimini yaxsilagdirmaga, olverisli ekoloji voziyyoti saxlamaga vo su ehtiyatlarina qonaot
etmays imkan veracokdir. Bundan slave, hidrodinamik ve hidrokimyavi rejimin spesifikliyi drenaj
sistemlorinin yerlogdirilmosine lokal yanasma tolob edir. 10 hektardan 100 hektara qodar olan kigik
arazilordo suvarma vo ya digor ehtiyaclar {i¢iin istifado olunan drenaj suyunun hocminin vo keyfiyyotinin
tonzimlonmasini tomin edan qapali su dovriyyasi sistemlarinin yaradilmasi tovsiys olunur. Bunun ti¢iin
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onun hocmindon vo duzlulugundan, eloco do onu seyreltmok iigiin lazim olan sirin suyun hacmindon
asili olaraq movsiimi tonzimlomo hovuzlari vo ya ¢onlor soklinde drenaj aximi su anbarlarinin
yaradilmasi talab olunur.

Nozoro almaq lazimdir ki, su ehtiyatlarinin qitligi soraitinds sirin suyun hocmi mohduddur. Buna goro
do yerli sistemlords drenaj suyunun gqismon demineralizasiyasi va ¢irklondiriciloarden tomizlonmasi {igiin
texnoloji qurgularin togkili tdvsiys olunur. Drenaj suyunun 3 g/l-o gqodor asagi minerallagsmasi ilo, bir
qayda olaraq, yiiksok miqdarda kalsium olan tebii vo ya doyisdirilmis sorbentlorden istifado etmok
tovsiya olunur ki, bu da yalniz drenaj axininin tomizlonmosini deyil, hom do yaxsilagdirilmasini tomin
edocokdir. Donovor formada olan sorbentlori drenaj axininda qurasdirilmis xiisusi kasetlora
yerlogdirmoak tovsiys olunur. 3-dan 10 g/1-o godor minerallasma ila, giicii 20 I/s-o godar olan elektrodializ
qurgularinin istifadasi tdvsiys olunur. Su ehtiyatlarinin kaskin ¢atigsmazligi seraitinds vo drenaj sulariin
duzlulugu 10 g/I-don ¢ox oldugda ion miibadilssi iisulu toklif olunur.

Natica.

1.Coxillik tocriibalor gostarir ki, kond tosorriifati bitkiorin bazi bolgalordo kollektor-drenaj sulardan
suvarmada istifadesinin samersliliyi ancaq intensiv drenlogmis torpaqda gérmak olur. Pambig bitkisini
xlorid-sulfat torkibli, mineralligi 5 g/l olan su ilo suvarmaq olur. Suyun g¢atismamazliq zamani
minerallagmas1 7 g/l olan su ilo suvarmaq olar, amma veqetasiya dovrii bitondon sonra qaliq duzlar
kanarlagdirmaq mogqsadi ilo payiz aylarinda arat aparmasi vacibdir.

2. Belalikla, kigik tasarriifat saraitindo, su ehtiyatlarinin ¢atismazligi va ya drenaj suyunun otraf miihita
zorar vermadon axidilmasi imkanlarinin olmamasinda, drenaj- tullanti su anbarlar1 olan gapali su
dovriyali lokal suvarma- drenaj sistemlori toklif olunur - drenaj axminin tomizlonmasi vo
demineralizasiyasi ti¢lin texnoloji qurgular.

9dabiyyat.

1.Zeynalova O.A., Isgondorov M.Y. Suvarmada minerallagmis sudan istifads.” Azorbaycan Agrar Elmi
”elmi nosriyyat1 Ne2, Baki, 2011-ci il

2. bexoyno A.K., Ceuno M.M., OcHOBHOE TpeOOBaHHE K MHUHEPAIM-30BAHHBIM KOJUICKTOPHO-
JIPCHAKHBIM | TIOJJ3€MHBIM BOJIaM, TIPUMEHSICMBIX JIJIsl OPOIICHUS U IIPOMBIBOK 3eMeib A3epOaiipkaHa.
M., BHUUTUM, 1983, c. 62-70.

3. «PekomeHganmu mo 06e30MacHOMY HMCIIOJIb30BAaHHIO KOJUIEKTOPHO — JIPEHAXKHBIX BOJA (KAB) Ha
opolieHuey, TamkeHt, 2007 r.

4. JI.B. KupeiiueBa, [IoBTOpHOE WHCIOIB30BaHHE APCHAXKHOTO CTOKA JUISl JIOKAJBHBIX YYaCTKOB
opormenusi, 2010

4. 5. DIEKTPOXUMUYECKHE METOJbl B TEXHOJOTMH OYUCTKUA MPUPOJHBIX M CTOYHBIX BOJA: OmBIT
3apy0OexHoro crpoutenbersa. M., 1974, ¢. 50.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 190



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

» AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

TURMERIC FARMERS AND THEIR INNOVATIVENESS LEVEL IN DHARMAPURI
DISTRICT OF TAMIL NADU IN INDIA

Arunkumar R

Research Scholar (Agricultural Extension Education), Tamil Nadu Agricultural University,
Coimbatore, Tamil Nadu, India.

https://orcid.org/0000-0001-5580-5170
Dhivya C

Research Scholar (Agricultural Extension Education), Tamil Nadu Agricultural University,
Coimbatore, Tamil Nadu, India.

https://orcid.org/0009-0004-8948-1812

ABSTRACT

Innovativeness in agriculture means any farmer adopts new idea or technology regarding farming than
others in their field. There are three categories of innovativeness namely as soon as it is brought to my
knowledge, after seeing other farmers have done it successfully, | prefer to wait and take my own time
followed by the farmers for adopting new technologies. Turmeric is scientifically called as Curcuma
longa and belongs to the family Zingiberaceae. The word ‘turmeric’ is derived from the latin word “terra
merita”’ that means ‘meritorious earth’ refers to the color of turmeric. Tamil Nadu ranks second in both
production and area under turmeric cultivation among all the states in India. The principal turmeric
producing districts in Tamil Nadu are Erode, Dharmapuri, Villupuram, Salem and Namakkal. The
present investigation was done in Pappireddipatti taluk of Dharmapuri district. It ranks second in area
and production in the state after Erode district. The major turmeric cultivating areas in Dharmapuri are
Pappireddipatti, Harur, Nallampalli, Karimangalam, Dharmapuri, Palacode and Pennagaram. Major
turmeric producing villages are Venkatasamuthiram, Menasi, Molayanur, A.Pallipatti, Bommidi and
Devarajapalayam. So, these six villages were selected for this invesrigation. Sample size of 120 turmeric
growers were considered sufficient for the study. This study revealed that more than fifty per cent of the
respondents (51.67 per cent) had medium level of innovativeness followed by low (30.83 per cent) level
of innovativeness. Only 17.50 per cent of the respondents had high level of innovativeness.

Keywords: Innovativeness, Turmeric Farmers, Medium level, Dharmapuri and Tamil Nadu.
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SYNTHESIS OF TI10; & COLLOIDAL SNO, QDS FOR ENVIRONMENT FRIENDLY NEXT
GENERATION SOLAR CELLS

Jignasa V. Gohel!
!Department of Chemical Engineering, Sardar Vallabhbhai National Institute of Technology,
Surat — 395 007, Gujarat, India
'ORCID ID: https://orcid.org/0000-0003-2899-5487
Sanjeev Singh?
’Department of Chemical Engineering, Sardar Vallabhbhai National Institute of Technology,
Surat — 395 007, Gujarat, India

ABSTRACT

SnO- has been the most commonly used electron transport layer (ETL) in next generation perovskite
solar cells (PSCs) due to its excellent electron mobility and stability. An efficient synthesis of colloidal
tin oxide (SnO2) quantum dots was achieved by a two-step method at room temperature. SnO, QD was
spin-coated on the TiO; electron transport layer for perovskite solar cells by using the spin coating
method. In the present work, different operating parameters, such as spin coating speed (rpm), annealing
temperature (°C), and Quantity(ul) of Sn Precursor, are varied to synthesize the electron transport layer.
The synthesized TiO2/SnO, QD ETL and colloidal SnO, QD are characterized by a UV-Visible
spectrophotometer. In the present study, the energy bandgap can be tuned by varying different operating
parameters. The optical bandgap of all the TiO, samples is in the range of 2.31eV — 3.25eV and all the
TiO2/SnO; sample is in the range of 3.13eV — 4.24eV has been estimated using Tauc's method. The
optimum bandgap was observed to be 3.25 eV at 2100 rpm speed, 400 ° C, and 90 ul quantity of Sn
Precursor.

Keywords: SnO2; TiO; ; next generation solar cells; bandgap.
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ELEMENTAL PROFILE OF SELECTED PLANT SPECIES USED FOR THE TREATMENT
OF EPILEPSY (A CASE STUDY OF IDAH LOCAL GOVERNMENT AREA OF KOGI
STATE)

Bashir, A. A., YAmeh, M. O., 2Umar, S. U., *Okpanachi, M. G., *Abdulsalam, F. Y., *Alih, N. E.,
and !Ndah, A. F.

Department of Plant Science and Biotechnology, Faculty of Natural Sciences, Prince Abubakar Audu
University, Anyigba.

Department of Animal and Environmental Biology, Faculty of Natural Sciences, Prince Abubakar
Audu University, Anyigba.

Department of Physics Education, Faculty of Education, Aliko Dangote University of Science and
Technology, Wudil, Kano, Nigeria

ABSTRACT

Epilepsy is a disorder in brain in which clusters of nerve cells, or neurons, occasionally signal
abnormally and cause strange emotions, sensations, and behavior, or sometimes muscle spasms,
convulsions, and loss of consciousness. The study was conducted to identify the effect of medicinal
plants used for the treatment of epilepsy in Idah LGA of Kogi State. To determine the mode of treatment,
mode of application, plant parts used for treatments, the appropriate dosage, as well as to analyze the
phytochemical constituents of the plants and the demographic status of the respondents indicated that
Twenty (20) herbal practitioners were interviewed. The male respondents were 13 while the women
were 7. The disease was more prevalent among the male than in female in the study area, only few of
the respondents (3) acquired tertiary education. Majority of the respondents (15) were rural dwellers.
Majority of the respondents (10) were Christians, while only 2 were Muslims. Four (4) plants (Ocimum
gratissimum, Solanum physalifolium, Asplenium scolopendrium and Spathodea companulata) were
identified. Only the leaves of the plants were used for the treatment of epilepsy. The best mode of
treatment was established to be boiling and compressing to extract the liquid (juice) from the leaves
across the plant tested. The phytochemical constituents of the plants studied revealed the presence of
alkaloid recorded the highest phytochemical constituents (9.250), followed by saponin (2.370) while
tannins recorded the lowest (0.528). It can be concluded that Idah LGA of Kogi State has diverse plant
species with antiepileptic properties that could be used holistically for the treatment of several disease
notably epilepsy, the various methods of administration of these plants for possible treatment of epilepsy
would be discussed.

Keywords: Epilepsy, phytochemical, herbal practitioners, consciousness.
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AN OVERVIEW OF THE UTILIZATION OF USED ENGINE AND COOKING OILS ON
WARM MIX ASPHALT CONCRETE

Yusuf Babangida Attahiru®%", Azman Mohamed®", K. Paramesvaran®, Raimi Mohd Ramli*,

'Faculty of Civil Engineering, Universiti Teknologi Malaysia (UTM), 81310, Skudai, Johor Bahru,
Johor, Malaysia.

Department of Civil Engineering, Faculty of Engineering, Kebbi State University of Science and
Technology, Aliero, 1144, Kebbi State, Nigeria.

$Kamunting Premix Plant Sdn Bhd (158038-U), Lot 4188, Jalan Perusahaan 3, Kamunting Industrial.

*UMLAB Civil Engineering Laboratory Sdn Bhd, Taman Universiti, 81300 Skudai, Johor Darul
Ta'zim, Johor, Malaysia

ABSTRACT

It is possible to produce warm mix, hot mix, and cold mix asphalt concrete using used engine and
cooking oils. Several countries are now investigating the recycling of used engine and cooking oils to
reduce environmental uncertainties. These used oils are sustainable, but they are beginning to pose a
serious threat to the environment due to the significant amount of landfill disposal, which harms the
environment and its people. Consequently, this study provides an overview of using used engine and
cooking oils on warm mix asphalt (WMA) concrete. To allay environmental uncertainties, this study
addressed several properties of used engine and cooking oils that can be applied to asphalt binders. A
lot of studies have been done to improve different WMA mixes. Based on previous studies, it was
demonstrated that the used engine and cooking oils under study were sustainable and could improve
WMA concrete's performance. More investigation is necessary to confirm the ongoing performance of
used cooking and engine oils on WMA combination under real-world circumstances.

Keywords: Used engine oil, used cooking oil, warm mix asphalt concrete, environmental uncertainties,
and warm mix additives.
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ANALYSIS OF CRIME OCCURRENCES IN SELECTED TERTIARY INSTITUTIONS IN
OFFA, NIGERIA

Ayantola W.A.1, Ajayi A.O.2, Muritala A.O 3& Adegbemi A.O4
The Federal Polytechnic Offa
Osun State University Osogbo

ABSTRACT

This research assesses the Spatial Analysis of Crime Occurrences in Selected Tertiary institutions in
Offa. The study focused on three tertiary institutions in the study area: Federal Polytechnic, College of
Health Technology and Lens Polytechnic. The rationale behind selecting the institutions over others is
based on ownership, including federal, state, and private institutions. The study evaluates the nature and
frequency of crime prevalence.

Data used for this study were collected from primary and secondary sources. Primary data were collected
through questionnaire administration, while the secondary data were sourced from the internet,
newspapers, and journals. Based on this, 373 questionnaires were administered to respondents using a
random sampling technique. The data obtained through the questionnaires were subjected to descriptive
and inferential statistical analysis.

The study shows significant variation in the type, quality, and quantity of environmental design
attributes used in the different tertiary institutions, and this variation explains the occurrence of crime
within tertiary institutions. Also, crime occurrences in hotspots and within space and time are a function
of the environmental design attributes within tertiary institutions and specific design locations such as
walkways and parking lots. Night classes are areas where students do not feel safe while on campus.

The study shows that there is a high rate of crime and effects in the study area. All the crimes perceived
were widespread and constituted primary concern and recommended that there should be Crime
Prevention through Environmental Design (CPTED), which aims to modify the physical environment
to reduce the opportunities for crime to occur and a need for the promulgation of relevant and appropriate
law.

Keywords: Crime Prevention through Environmental Design (CPTED), Occurrences of crime.
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PREPARATION AND CHARACTERIZATION OF ACTIVATED CARBON-
NANOPARTICTES

KHALILI Khadidja @, MEKIBES Zohra®, BENZEKRI BENALLUOU Mokhtar®
DOUARA Nadia®, CHAIMAA Maiti®

Laboratoire structure, Elaboration et Application des Matériaux Moléculaires, Université de
Mostaganem, Algeria

ABSTRACT

The objective of this work was to study the characterization onto activated carbon-nanoparticles
prepared in the laboratory from biomass, in order to create a novel adsorbent.

Our investigation involved characterizing the activated carbon and determining its porosity and yield.
The intention was to draw attention to the significance of a few factors, including the effect of pH,
contact time, and adsorbent dose.

At the end of this study, It is noteworthy that the greatest performance activated carbon is prepared.
Microporosity has been created into this carbon.

Keywords: Characterization, Activated carbon, Nanoparticles, porosity.
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DEVELOPMENT OF NOVEL NANO-MATERIALS TYPE ABO; FOR PHOTOCATALYTIC
APPLICATION

Halima EL HARAKATI 2, Fatima EL BACHRAOUI ¢, Meryem MOUTATAOUIAY, Bouchaib
MANOUN ®¢ Miloudi HLAIBI 2, Noureddine KAMIL 2¢

8. Génie des Matériaux pour Environnement et Valorisation (GeMEY) laboratory, Ain Chock Faculty
of Science, Hassan Il University of Casablanca, Casablanca, Morocco

b: Hassan First University of Settat, FST, Rayonnement-Matiére et Instrumentation, S3M, 26000,
Settat, Morocco

°: Materials Science and Nano-engineering Department, University Mohammed VI Polytechnic, Ben
Guerir, Morocco

d: Interface Matériaux et Environnement (LIME) laboratory Ain Chock Faculty of Science, Hassan IT
University of Casablanca, Casablanca, Morocco

¢: Chemical engineering department, High School of Technology Hassan Il University of Casablanca,
Casablanca, Morocco

ABSTRACT

The aim of this project is to study the influence of co-substitution of Sr by A ions and Ti by B ions in
SrTiOs type perovskite. The effect of the substitution was investigated on it’s structural, optical and
magnetic properties at room temperature. Sri-xAxTi1-xBxOs (x = 0, 0.6, 0.8 and 1) nanocrystalline have
been prepared by solid state reaction. X-Ray diffraction, UV-Visible spectroscopy, and Superconducting
guantum interface device (SQUID) magnetometer MPMS (Magnetic Property Measurement System)
studies of Sr1.xAxTi1xBxOzwith (x =0, 0.6, 0.8 and 1) perovskite compounds were carried out. Rietveld
refinement showed that one phase transition occurred as a function of increased A and B contents; from
cubic to orthorhombic structure. The band gap energy decreases from 3.25 eV to 2 eV with increasing
A and B ions. The lattice distortion has profound effect on magnetic property which a strong
ferromagnetic behavior of Sri- xAcTi1 - xBxO3s with (x = 0.6 and 0.8) was observed.

Keywords: Sri- xAxTi1 - xBxOs perovskite oxide; X-Ray Diffraction; Rietveld refinement; UV-Visible
spectroscopy; solid state reaction; band gap Energy; Ferromagnetism.
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DEVELOPMENT OF A MANUAL COCONUT DEHUSKER
Adedipe J.O

ABSTRACT

Coconut (Cocos nucifera) is a vital perennial plant with multifaceted contributions to agriculture,
industry, and livelihoods, particularly in coconut-rich regions like India. This research addresses the
challenges associated with traditional coconut de-husking methods, which often involve strenuous
manual labor and time-intensive processes. The study aimed to design, fabricate, and evaluate a coconut
de-husking machine to improve efficiency, reduce labor, and enhance coconut processing. The
machine's design considered critical factors such as frame dimensions, blade strength, and spring
tension. The machine consistently outperformed the manual method in terms of throughput capacity,
efficiency and speed, substantially reducing the time required for de-husking; the average machine de-
husking time was 96.4 sec, while the manual method exhibited slightly lower de-husking times for
specific scenarios. The overall efficiency of the machine was 80 %. The Cost evaluation of the machine
was N32,000 which implies affordability foe low income farmers. In summary, the research presents an
innovative solution to enhance coconut processing by offering a faster, more efficient, and potentially
cost-effective alternative to manual de-husking methods. This technology has the potential to transform
the coconut industry, improving productivity and sustainability for coconut farmers. It is recommended
that further research should be made to enable the de-husker to de-husk other varieties of coconut
irrespective of its moisture content level.

Keywords: Coconut, De-husk, Efficiency, Throughput

INTRODUCTION

Coconut (cocos nucifera) is one of the world most useful and important perennial plants (Ohler et al.,
2002). The fruit of the coconut is technically a large, dry drupe composed of a thin outer layer (exocarp),
a thick, fibrous middle layer called a mesocarp, and a hard-inner layer called an endocarp that surrounds
a large seed. The coconut milk is abundant in unripe fruits but it is gradually absorbed as ripening
proceeds (Nwankwojike et al., 2012). The shell is used for fuel purpose, shell gasifier as an alternate
source of heat energy. Although coconut is of immense economic importance to both the industrialist
and rural dwellers, de-husking of its fruit after harvesting constitutes the most difficult and dangerous
operation in its processing (Gunn et al., 2011). The use of metal spike for de-husking was developed to
overcome the negative features of de-husking of the fruit with matchete, but this later focused only on
extraction of coconut meat even though accident, time and energy consumption was reduced (APCC,
1996). Furthermore, Nwankwojike et al. (2012) designed and built the machine automatically opening
the coconut husk by using two blades, but that machines have a complicated operation, maintenance and
very costly for the coconut farmers. The unreliability and irregularity of public electricity supply
especially rural areas of Nigeria is a major challenge (Anih, 2008).

There are muscular pain problems among laborers who practice the traditional method of de-husking
using matchet or metal spike. It requires high labor(strength) and high time during the traditional
process. Therefore, it is a challenge to design a machine that appropriates with coconut farmer’s need,
that can process large quantity of coconut while saving time and labor and at a low-cost.

MATERIALS AND METHOD
Materials

The machine was constructed, tested and evaluated in the department of Agricultural Technology
Department, Federal College of Forestry, Ibadan. Some of the fabrication tools used during the
operations include; portable grinding machine, try square, welding torch, electrodes, steel measuring
tape, hammer, filing machine, cutting plier, engineer vice, drilling machine, and shaper machine. Some
of the components of the machine include:
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N.A frame ... this is the machine bed, it the foundational structure of the machine to provide, stability,
rigidity and support.

ii.A two-mouthed de-husker blade ... blade having two sharp cutting edges for de-husking
iii.Coil spring ... this is for instant pull back after each operation
iv.Foot pedal ... spiral spring used to store and release mechanical energy and suspension
v.Metal stand ... support structure made from steel
vi.Seat ... armless and backless saddle, designed for the operator’s comfort.

Method

Design: the dimensions of the various parts were calculated based on standards and their respective
functions.

Frame ... An assumed length of 9m, width of 0.09m and a thickness of 0.02 cm were considered.
Mass of frame = density x volume (lbt)

(Where — density of steel (7850kg/m®), 1 —length, b — breadth, t —thickness of blade)

M =7850 x 9 x 0.09 x 0.02 = 127.17 kg

This was considered capable of carrying the weight of an average human being during de-husking
operation.

Seat ... it has conical shape with slant length(l) of 0.3m and a base radius (r) of 0.05m
Surface area of seat (A) = nr (r + 1) = 3.142x 0.05 (0.3 + 0.05) = 0.05m2

Blade ... the blade was selected based on strength and hardness. Since the diameter of a coconut fruit
is not constant, they range between 40cm — 30cm for most, the blade was therefore selected based on
the maximum width of a coconut fruit. From theory, the machete could require the exertion of a
maximum force as much as 1,000N to de-husk the most matured coconut fruit; hence, the force of the
machete would be considered for the blade cutting force.

The following assumptions were made;

Considering the force and exerted by a machete cutter;

Force — 1000N, blade width = 0.05m, blade length = 0.09m

Disc thickness (considering stainless steel) = 0.002m

Mass of blade = density x volume (lbt)

(Where — density of stainless steel (7870kg/m®), I —length, b — breadth, t —thickness of blade)
M = 7870x0.09x0.05x0.002 = 11.1kg

Therefore, Blade weight = 11.1kg

Coil spring ... this was selected based on the tensile strength.

From Hooke’s law, F = ke

F = force required to de-husk (N), e = displacement of the spring, k = constant of displacement
Therefore k = 1000/0.3 = 3333.3N/m
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Pedal ... the size of pedal was subjected to the size of blade, while the distance of the pedal from the
seat was a function of the height of an average user of the machine.

F = Ma = Mv/t =M (d/t)/t = (M xd)/t2

Where F = force applied on the pedal, M = average weight of operator (75kg), d = distance between seat
and the pedal (0.45m), t = time in seconds (1sec)
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(75 x 0.45)/12
33.75N

Coil Spring

Figure 3.1:  Isometric view of the coconut de-husker

Evaluation parameters

The fabricated machine was compared to the usual crude method of de-husking; the following
parameters were considered in the comparison:

i. Throughput capacity ... it is the quantity of de-husked coconut divided by the time taken.
Throughput = number of de-husked coconut/ time (Kg/s)

ii. De-husking efficiency ... The efficiency of the machine was determined using the equation:
Efficiency = C/N X 100

Total number of coconuts de-husked = (N), Number of successfully de-husked coconuts = (C) Number
of broken/not successfully de-husked coconuts = (U)

iii. Machine cost valuation: for this study, the cost of materials, fabrication, transportation, labor
and miscellaneous were considered as the cost incurred for production.

Performance test

The length, width, weight and number of coconuts de-husked per hour were recorded and replicated five
(5) times. The speed of de-husking, the throughput capacity and the de-husking efficiency were
evaluated. The same procedure was carried by adopting the crude cutlass de-husking method, data was
also gotten and evaluated. The results of both de-husking methods were compared and deductions were
made.

RESULTS AND DISCUSSION
Throughput capacity

Table 4.1 shows that replicate 1, with the lowest length, width and weight of coconut samples had the
shortest time for de-husking, while replicate 5 with the highest had the highest times. The average
machine and manual de-husking time were s 96.4 sec and 164.8sec respectively. The average throughput
capacity of the machine was higher than manual method at the ratio of 0.0086 to 0.005 kg/s. This shows
that the de-husking machine was faster than the manual method for each of the replicates; this therefore
suggests that the de-husker is a better alternative in other to ensure timeliness in production.
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Table 4.1: Performance test result of machine and manual de-husking method

Replicate | Length Width Weight Time (sec) Throughput (kg/s)

(m) (m) (kg)
Machine | Manual | Machine | Manual

1 0.33 0.31 0.67 90 160 0.0071 0.0042
2 0.33 0.32 0.70 93 163 0.0075 0.0043
3 0.33 0.33 0.85 94 165 0.0090 0.0052
4 0.35 0.33 0.87 100 166 0.0087 0.0052
5 0.40 0.34 1.00 105 170 0.0095 0.0059
Mean 0.35 0.33 0.82 96.4 164.8 0.0086 0.005

Figure 4.1 is a graphical illustration of the comparison of the throughput capacity of the machine and
manual de-husker against the weights of the coconut fruits; it was observed that they follow similar
pattern i.e the throughput capacity value increases as the weight of the coconut is increased. However,
the machine de-husker performed better than the manual de-husking method for all the

replicates.

Figure 4.2 illustrates the effect of weight on the respective de-husking time for both the machine and
the manual method. The graphical representation showed similar pattern as the time to de-husk kept
increasing as the weight increases for both methods. However, that machine method performed much
better for all the replicates as it de-husked at a lesser time.

Figure 4.3 represents the relationship between the throughput capacity, weight and time. This graph
shows that as the weight increases, both the time and throughput values increase. This suggests that the
throughput capacity and the time are a function of the weight and are directly proportional to the product
of the two parameters. However, time and throughput might not be directly proportional to each other.
i.e if weight was kept constant, an increase in time would result to a decrease in the throughput capacity
and vice versa.
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Figure 4.1: Throughput capacity for both methods Figure 4.2: Effect of weight on de-husking
time for both methods
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Figure 4.3: Relationship between throughput capacity, weight and time for the de-husking
machine
Efficiency
Total coconuts de-husked (N) = 15, Successfully de-husked coconuts (C) = 12
Number of broken/not successfully de-husked coconuts (U) = 3
Efficiency = 12/15X 100 = 80%

This implies that the machine had an efficiency rate of 80%; it could be that the machine did not de-
husk some coconuts due to factors like excessive moisture content and over dryness.

Machine cost valuation
Table 4.2: Bill of engineering measurement and evaluation
S/IN___Component/Material _Cost (N)

1. Electrodes 3,000
2. Steel material 13,000
3. Transportation 2,000
4, Pedal 1,000
5. Seat 1,000
6. Paint 2,000

7. Labor 10,000
Total 32,000
CONCLUSION

In conclusion, the research designed and fabricated the coconut de-husking machine, considering factors
such as frame dimensions, blade strength, and spring tension. Performance tests on the fabricated
machine and compared it to the traditional manual de-husking method, revealed that the machine was
highly efficient; it successfully de-husked coconuts at a faster rate than the manual method. This research
has the potential to significantly benefit coconut farmers by saving time and reducing labor, ultimately
enhancing the coconut processing industry's productivity and sustainability. Further research and
development may focus on optimizing the machine's design and exploring opportunities for widespread
adoption in coconut-producing
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MONITORING DEGRADATION ACROSS THE REPUBLIC USING CIS TECHNOLOGY

CIS TEXNOLOGiYASINDAl}I ISTIFADO ETMOKLO RESPUBLIKA UZRO
DEQRADASIYAYA UGRAMIS ORAZILORIN MONITORINQI

Nazrin Mammadova
Water and Amelioration Scientific Research Institute, Baku, Azerbaijan
Aydin Aydin
Water and Amelioration Scientific Research Institute, Baku, Azerbaijan
Samad Rzazada

Water and Amelioration Scientific Research Institute, Baku, Azerbaijan

ABSTRACT

The primary cause of ecological issues on the Absheron Peninsula is attributed to oil pollution and the
degradation of its territories. This predicament stems from historical neglect of appropriate
technological practices in oil extraction since the early 20th century, consequently, vast swathes of soil
in these regions have been extensively contaminated and rendered unfit for use. Currently, various
efforts are underway to rehabilitate these areas and return them to a functional state.

Considerable research efforts are currently underway in this regard, revealing several challenges
inherent in the present control procedures. As a subsequent step, the integration of satellite imagery with
ongoing research endeavors, followed directly by the implementation of Geographic Information
System (GIS) technology, will expedite the monitoring and assessment of these processes, significantly
reducing the required time.

The research findings conclude that over a century of oil and gas extraction industry development on
the Absheron Peninsula occurred without due consideration for environmental factors, consequently,
this oversight has impeded the natural environment's self-recovery processes and led to widespread soil
contamination by various deleterious substances.

Currently, the total area of oil-contaminated land on the Absheron Peninsula amounts to 33.3 thousand
hectares. The most heavily polluted regions include Balakhani, Bibiheybat, Surakhani, Sabunchu,
Ramana, and Binagadi, all of which urgently require cleaning and recultivation.

Various studies have been conducted at different intervals to investigate the morphological and genetic
characteristics of oil-contaminated soils in the peninsula. Subsequent research conducted in the
Binagadi, Sabunchu, Surakhani and Khazar regions led to the establishment of a fertility model for soils
contaminated with oil, categorized as heavily, moderately, and lightly polluted. The percentage of oil
waste contributing to pollution ranges from 26.0% to 20.0% in heavily polluted areas, from 18.0% to
16.4% in moderately polluted areas, and from 13.0% to 10.6% in lightly polluted areas.

The research in the designated area primarily relied on data obtained from Landsat 8 and Sentinel-2
satellites. This data collection was conducted under contract with NASA. It is noteworthy that these
satellites were developed as part of a global environmental and security monitoring initiative and are
categorized within the family of Earth remote sensing satellites under the auspices of the European
Space Agency.

In the classification process, the characteristics of the indices encompass various segments of the
spectrum, while also considering the influencing characteristics of soil and atmosphere. The
computation of numerous indices primarily occurs within the stable segments of the spectral reflectance
curves, which remain independent of other factors. The Normalized Difference Vegetation Index
(NDVI) is generated for all landscape cover categories, including shrubs, grasslands, forests, water
bodies, and others. In consideration of the aforementioned factors, generalizations were formulated
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Y regarding the type, overall condition, and additional photographic representations of vegetation

surrounding eight wells, soil samples were extracted from the research area to facilitate a comparative
analysis between satellite-derived data and on-site observations, measurements, and other relevant
information.

Keywords: research, oil pollution, vegetation, landscape.

XULASO

Abseron yarimadasinin ekoloji problemlorin baslica sobobi orazilorin neftlo ¢irklonmasi vo
deqredasiayasidir. Bunun asas sabobi 20-ci asrin avvalarindan giiniimiizadak bu orazilords neft ¢ixarilan
zaman diizgiin texnologiyaya amal olunmamasi, bu orazilords torpagin kiitlovi sakilda ¢irklonorok
yararsiz hala diismasine gatirib ¢ixarmigdir. Hazirda bu orazilorin yenidon yararli voziyato gotirilmasi
moqsadi ilo bir sira iglor gortiliir.

Bununla bagli ¢ox sayli tadqiqat islori aparilir ki, mévcud nozarst prosesinda bir sira problemlar yaranir.
Aparilan tadgiqat islori ilo birgo peyk tosvirlorindan istifads olunmasi, sonraki addim kimi birbasa CiS
texnologiyasindan istifado etmaklo bu proseslorin monitoringi va giymatlondirilmasi islori daha stiratli
Vo az bir vaxt arzinds hoyata kegirilmasine gorait yaradacaqdir.

Toadgigatlar naticasinds miisyyan edilmisdir ki, Abseron yarimadasinda 100 ildon ¢ox bir dévr arzinda
neft-qazg¢ixarma sonayesinin inkisafi ekoloji aspektlor, ekoloji amillor nozers alinmadan hayata
kegirilmis, bu iso tobii mihitin, eloco do, torpaglarin &ziintibarpa prosesini pozmus, onun bir sira
degradasiyaedici tasira malik olan ingridiyentlorla ¢irklonmasina sabab olmusdur.

Hazirda Abseron yarimadasinda neftlo ¢irklonmis orazilorin imumi sahasi 33,3 min ha togkil edir. On
¢ox ¢irklonmis sahoalor Balaxani, Bibiheyboat, Suraxani, Sabun¢u, Ramana vo Binogadi oraziloridir Ki,
biitlin bu orazilorin toamizlonmasino, rekultivasiyasina boyiik ehtiyac vardir.

Yarimadada neftls ¢irklonmis torpaglarin morfoloji-genetik xiisusiyyatlori miixtolif vaxtlarda todqgiq
edilib. Binogadi, Sabungu, Suraxani vo Xozar rayonlari arazisinds aparilan todqiqat islori naticasinda
neftlo ¢ox, orta vo zaif ¢irklonmis torpaglar {i¢iin miinbitlik modeli qurulub. Cirklanmays sobob olan
neft tullantilarinin miqdar1 ¢ox ¢irklanmis arazilards 26,0 -20,0 %, orta doracads ¢irklonmis arazilorda
18,0-16,4 %, zoif ¢irklonmisdas isa 13,0-10,6 % toskil edir.

Todgigat sahasinds todgigatlarin yerino yetirilmoasi osas etibar1 ilo Landsat 8 (NASA- dan alinan
miiqavilo asasinda hazirlanmig) vo Sentinel-2 (Qeyd edilon peyk global otraf miihit vo tohliikasizlik
monitoringi layihosi ¢argivasinds yaradilmis vo Avropa Kosmik Agentliyinin Yerdon mosafodan
zondlama peyklori ailasina aiddir) peyklarinin molumat bazasi asasinda aparilmisdir.

Tosnifatda indekslorin xarakteristikalar1 spektrin miixtalif diapozonlarini shato etmoklo yanasi torpagin
Vo atmosferin tosir xiisusiyyatlori do nozoro alinir. Bir ¢ox indekslorin hesablanmasi osasan, spektral
oksolma oyrilarin stabil (digor amillordon asili olmayan) hissalorinds aparilir. NDVI landsaft ortiiytini
yaradan biitiin kateqoriyalar - kolluqglar, otlaglar, mesa, su obyektlori va sairs {igiin yaradilmisdir. Qeyd
edilonlari nozars alaraq ¢ol saraitinds aparilan miisahida, 6lgmalar va bu kimi digar peyk tasvirlorindan
alds edilmis malumatlarin garsiligh miiqayise olunmasi magsadils tadgigat sahasindon torpaq niimunasi
gotiriilon 8 sayda quyunun otrafindaki bitkilorin ndévii, imumi voziyyoti vo digor foto gorintiisi
tizarinds timumilagdirmalor aparilmigdir.

Acar sozlar: todgigat, neftlo girklonma, bitki ortiiyii, landsaft.

Introduction

The evolution of innovative technologies alongside the advent of geographic information systems
has unveiled expansive vistas in the evaluation of natural resources, environmental conservation, land
reclamation studies, amplifying the efficacy of scientific inquiry, and the expeditious resolution of
numerous challenges through aerospace data utilization. The application of such cutting-edge
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methodologies has spurred swifter and more precise research endeavors and is deemed to be more
economically efficient. (1)

M

S e =~ 3 TR

Figure 1. NDSI based on a different multispectral image taken on September 27, 2021.

Given the dynamic nature of salinization, the identification, monitoring, and mapping of saline soils
represent formidable tasks, thus underscoring the paramount significance of devising maps delineating
the amelioration status of soils through satellite image processing, alongside the assessment and
elucidation of the present circumstances.

Research Object and Methodology. The research focused on the Absheron Irrigation
Mechanization Experiment Station (AIMES) and the Binagadi region, particularly Binagadi TM 1,
aiming to enhance the processing of digital images, refine resolution indicators of space imagery through
remote sensing, and evaluate informativeness in aerospace monitoring for comprehensive analysis.
Various research points within the Binagadi TM 1 area were selected and investigated, involving the
analysis of soil samples through chemical laboratory procedures and the examination of satellite images,
followed by comparative processing and systematic organization of the resultant data.

Research Discussion and Analysis. The assessment of NDVI (Normalized Difference Vegetation
Index) indices was conducted, taking into consideration the salinity level of the soil cover, natural
vegetation, orchards, and forested areas across various cultivated crops (including barley, wheat, cotton,
corn, and alfalfa) within the study locations. NDVI, a normalized vegetation index utilized in various
formulations, with the classic NDVI employed in this study, reflects positively on vegetation and
correlates with phytomass quantity. Utilizing the aforementioned data, the evaluation of NDVI and
NDSI indices was executed, considering both percentage indicators and hectare-based assessments.

In order to facilitate land monitoring and mapping, primary focus is given to scrutinizing data
pertaining to the NDVI (Normalized Difference Vegetation Index). Vegetation indices serve as pivotal
tools in assessing vegetation parameters based on spectral reflectance characteristics, representing the
relationship between spectral reflection coefficients across different wavelengths during the plant's
vegetation period, contingent upon additional factors such as soil cover and meteorological conditions.

)

In classification, indices encompass various spectrum ranges, considering the influence of soil
and atmospheric characteristics. The computation of numerous indices primarily occurs within stable
segments of the spectral reflectance curves, independent of other factors. The NDVI landscape cover
comprises categories encompassing shrub land, grassland, forest, water bodies, and others. In light of
the aforementioned, generalizations were drawn regarding plant types, overall conditions, and other
photographic imagery surrounding eight wells, from which soil samples were extracted within the
research area, facilitating the comparison of data obtained from satellite images with observations,
measurements, and other field conditions.

At the Absheron Irrigation Mechanization Experimental Station (AIMES), the Shirvan
Amelioration Experimental Station (SAES), and the Binagadi region, designated as a pivotal area
tentatively labeled Binagadi TM 1, research endeavors were conducted. Throughout the research, the
coverage of satellite images pertaining to the key entities was verified and incorporated into the study.

Research activities commenced with the acquisition of satellite images covering the expanse of the
Absheron Irrigation Mechanization Experimental Station (AIMES). The primary objective behind
gathering and analyzing satellite images is to procure insights into the overall vegetation of the region
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prior to commencing field research, thereby facilitating a more precise and accurate selection of
locations for soil sample collection for research purposes. Initially, georeferencing of the research areas
is imperative, necessitating the conversion of coordinate systems through a suitable program (such as
Convert between latitude Longitude & UTM coordinates: based on longitude and latitude), and
determining coordinates according to the Universal Transfer Mercator (UTM), acknowledged as the
international coordinate system. The geographic coordinates of the AIMES study area were determined
as 40.54337°N and 49.87070°E, respectively.

With this objective in mind, a research area spanning 86 hectares (0.86 km?), inclusive of Area A
with a total area of 58.5 hectares, was designated, and assessments were conducted based on the NDVI
index, utilizing both percentage indicators and hectare-based analyses.

The analysis of NDSI data revealed that within the total area, saline regions accounted for 9.45
hectares (4.27%), high salinity areas covered 51.57 hectares (23.31%), and medium salinity areas
encompassed 113.58 hectares (51.34%), while weakly saline areas comprised 46.62 hectares (21.07%).

The types and characteristics of the object were discerned through the utilization of NDSI indices,
predicated on the outcomes derived from laboratory analyses of dry residue from soil samples and
multispectral imagery. The analysis of the acquired findings indicates a diminishing correlation between
the results obtained from laboratory analyses and multispectral imagery as the soil layers deepen, with
greater congruence observed within the 0-20 cm layer compared to discrepancies evident within the 0-
100 cm layer.

Simultaneously, the area designated as Binagadi TM-1 was deemed a focal point, warranting
comprehensive investigations. Soil samples were extracted from eight distinct points at a depth of 1
meter, spanning various depths (0-20, 20-40, 40-60, 60-80, 80-100, and 0-100 cm), ensuring the
diversity of the research area. The coordinates of each sampling site were determined using the ArcGIS
Earth software program. Following the commencement of field research activities, investigations were
conducted across various facets, meticulously documenting location, date, analysis results, and other
pertinent details.

The georeferencing of soil sampling points within the research areas is imperative. To achieve this,
the geographical coordinate system was converted utilizing a suitable program ("Convert between
Latitude/Longitude & UTM coordinates" based on longitude and latitude) and subsequently determined
according to UTM (Universal Transverse Mercator), recognized as an international coordinate system.

Throughout the study, the condition of vegetation surrounding each sampling well was
meticulously documented. This was undertaken to facilitate a comparative analysis between data derived
from satellite imagery and measurements conducted in both field and laboratory settings. Additionally,
to examine soil-vegetation interactions, photographs were captured and the time of soil sampling was
recorded.

The primary sources of data utilized for research within the designated area were Landsat 8 and
Sentinel-2 satellite images. Evaluations of NDVI (Normalized Difference Vegetation Index) indices
were conducted, incorporating considerations of land cover, salinity levels, natural vegetation, areas
cultivated with various crops (such as barley and wheat), as well as orchards and forested regions. The
NDVI, a standardized vegetation index with various formulations available, was employed in its classic
form for the duration of the study. (3)

Soil samples collected from wells, each with a depth of 1 meter, encompassed different layers (0-
20, 20-40, 40-60, 60-80, and 80-100 cm) spanning the station area. Future endeavors are anticipated to
include generalizations concerning the 0-100 cm layer. These soil samples underwent laboratory
analysis, assessing parameters such as salinity, mobility, humus content, and other relevant indicators.
These factors are pivotal in guiding research activities aimed at digital image processing, refining
resolution indicators of space imagery obtained through remote sensing, determining the level of
informativeness in aerospace monitoring, ensuring diversity and comprehensiveness, among other
objectives.

The assessment of NDVI (Normalized Difference Vegetation Index), SAVI (Soil Adjusted
Vegetation Index), SI (Salinity Index), and NDSI (Normalized Difference Salinity Index) indices was
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¥ undertaken to facilitate the comparative analysis of data derived from satellite imagery with

measurements conducted in both field and laboratory conditions, as well as to study soil-plant
interactions and evaluate the degree of salinization, while also aiding in the organization of monitoring
and mapping of salinized soils. (4)

Humus stands as a principal indicator of soil fertility, with its quantity significantly influencing
nutrient reserves, soil structure, water-physical properties, thermal regime, and other essential aspects.
Moreover, the humus content holds paramount importance in plant nutrition, as well as in various
physiological and biochemical processes within the plant body. (5)

Statistical analysis of the humus index from soil samples obtained within the Binagadi TS-1
research area, aligned with the research objectives, revealed average values of 1.38%, 1.36%, and 1.2%
for the 0-20 cm, 20-40 cm, and 40-60 cm soil layers, respectively (Table 1).

Table 1. The humus content (in percentage) at the soil sampling points within the Binagadi TM 1 area
is as follows:

Depth, Soil sampling wells
cm

1 2 3 4 5 6 7 8

0-20 23 | 27 | 25 |025[055/065| 1 |1.05

20-40 | 25522 |305|02 |04 )04 115] 09

40-60 | 21 | 28 | 24 | 02 | 04 | 03 ]0.65]|0.75

Average | 2.32 | 257 | 2.65|0.22 | 0.45 | 0.45 ] 0.93 ] 0.90

When analyzing the ameliorative category based on the amount of humus, the 0-20 cm, 20-40 cm,
and 40-60 cm soil layers are categorized as having low humus content, which is deemed sufficient, and
very low humus content, indicating a risk of deterioration, thus evaluated as insufficient.

Upon scrutinizing the humus data within the study area, it was observed that the average humus
content decreased from 1.38% to 1.2% across the 0-20 cm, 20-40 cm, and 40-60 cm layers, descending
from the surface to deeper layers (Table 2).

Table 2. According to the soil profile, the humus indicator (in %) at the points where soil samples were
taken within the territory of Binagadi TM-1 is as follows:

Depth, cm | Statistical indicators on soil profile

Min Max | Average indicator
0-20 0.25 2.7 1.38
20-40 0.2 3.05 1.36
40-60 0.2 2.8 1.20

Simultaneously, the analysis of vegetation data surrounding the soil sampling points revealed humus
indices of 2.32% and 2.57% in wells No. 1 and 2 (on the banks of the Kur river), respectively, where
the highest humus content was recorded. Conversely, the lowest humus content was observed to be
0.22% in well No. 4 (Completely devoid of vegetation and not under cultivation).

The Result. The results of the study indicate that the collection and analysis of satellite images
covering AIMES area (dated 22.10.2021) revealed significant findings: 31.18% of the total area is
devoid of vegetation, while 23.19% exhibits sparse vegetation, 26.1% showcases moderate vegetation,
and 19.53% demonstrates the presence of vegetation. Recognizing the influential role of climate,
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¥ economy, and other factors in vegetation formation, it is evident that consistent data collection and

research across all aspects are crucial.

Upon analyzing humus data within the research area, it was observed that the average humus content
across the 0-20 cm, 20-40 cm, and 40-60 cm layers decreased from 1.38% to 1.2% from the ground
surface to the lower layers.
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OZET

Iklim degisikligi, diinya genelinde oldugu gibi Tiirkiye'de de turizm sektoriinii etkileyen énemli bir
faktordiir. Bu ¢caligmada, Edirne ilinin iklim degisikligine uyum siirecleri ve bu siireglerin turizm sektorii
tizerindeki etkileri incelenmistir. Edirne, sahip oldugu tarihi miras ve dogal giizellikler ile turistler i¢in
cazip bir destinasyon olmasina ragmen, iklim degisikliginin olumsuz etkilerine kars1 kirilgan bir yapiya
sahiptir. Bu baglamda, cift¢ilerin iklim degisikligine uyum stratejilerinin belirlenmesi ve turizm
sektoriinde siirdiiriilebilirligin saglanmasi biiyiik 6nem tasimaktadir. Bu bildiride, Edirne ¢ift¢ilerinin
iklim degisikligine uyum siiregleri ve bu siireclerin tarim ve turizm sektorleri iizerindeki etkileri
degerlendirilmistir.

Edirne, Tiirkiye'nin kuzeybatisinda yer alan ve dort mevsimi belirgin bir sekilde yasayan bir ildir.
Edirne, 2023 yilinda Bulgaristan ve Yunanistan iilkeleriyle bulunan 5 sinir kapilarindan 6 milyona yakin
turist gecislerinin oldugu ildir. Edirne, tarihi yapilari, kiiltiirel etkinlikleri ve dogal giizellikleri ile diinya
ve lilke turizminde 6nemli bir turizm destinasyonudur.

Edirne ili ekonomisi agirlikli olarak tarima dayanmaktadir. Mevcut niifusun %73’ii tarim, balikgilik,
avcilik ve ormancilikla ugragsmaktadir. Gayri safi hasilasinin %42’si tarimdan elde edilmektedir.
Ekonominin sektdrel dagilimina bakildiginda Tarim %32,7, Sanayi %11,6, Hizmet sektorii %37,2 ve
Diger sektorler %18,5 olarak yer almaktadir. Edirne hizmet sektorii icinde en ¢ok pay1 yaklasik % 20
olan turizm sektoriidiir. Bu durumda iklim degisiklinden en cok etkilenen sektér oldugu ifade
edilebilmektedir. Bu caligma ¢ercevesinde Edirne’de bulunan ve hem endiistriyel tarim, hayvancilik
hem de sebze-meyve iiretimi yapan kdylerde gift¢ilerin iklim degisikligine uyumun aciliyeti ve 6nemi
konusunda c¢ift¢ilerin bilgi deneyimlerini 6lgmek, amaciyla bir anket calismasi yapilmistir. Caligma
sonucunda c¢ift¢ilerin iklim degisikliginin tarimsal iiretim iizerindeki etkilerinin farkinda oldugu ve
uyum stratejileri gelistirmeye calistiklar1 goriilmiistiir.

Sonug olarak, Edirne’de bulunan merkezi, yerel yonetimler, tiniversite, Sivil Toplum Kuruluglari, sektor
temsilcileri ve ilgili biitin paydaslara bu konu ile ilgili stratejilerin belirlenmesinde onemli roller
diismektedir. Erken uyari sistemleri ve afet yonetimi, yogun yagis ve sel gibi dogal afetlerin dnceden
tahmin edilmesi ve gerekli 6nlemlerin alinmasi, yesil alanlarin artirilmasi, sehir i¢indeki yesil alanlarin
artiritlmasi, sicaklik artiglarina kars1 dogal bir savunma mekanizmasi olusturulmasi, enerji verimliligi ve
yenilenebilir enerji kullanim, turizm tesislerinde enerji verimliliginin artirilmasi ve yenilenebilir enetji
kaynaklarinin kullanilmasi bu stratejilerin baginda gelmektedir.

Anahtar Kelimeler: Edirne, iklim Degisikligi, Turizm, Uyum Stratejileri.

ABSTRACT

Climate change is an important factor affecting the tourism sector in Turkey, as well as around the world.
In this study, the adaptation processes of Edirne province to climate change and the effects of these
processes on the tourism sector were examined. Although Edirne is an attractive destination for tourists
with its historical heritage and natural beauties, it is vulnerable to the negative effects of climate change.
In this context, determining farmers' adaptation strategies to climate change and ensuring sustainability
in the tourism sector is of great importance. In this paper, the adaptation processes of Edirne farmers to
climate change and the effects of these processes on the agriculture and tourism sectors were evaluated.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 210


https://orcid.org/0000-0000-0000-0000

M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

Edirne is a province located in the northwest of Turkey and clearly experiences four seasons. Edirne is
the province where nearly 6 million tourists will pass through 5 border gates with Bulgaria and Greece
in 2023. Edirne is an important tourism destination in world and national tourism with its historical
structures, cultural events and natural beauties.

The economy of Edirne Province is mainly based on agriculture. 73% of the current population is
engaged in agriculture, fishing, hunting and forestry. 42% of its gross product is obtained from
agriculture. When we look at the sectoral distribution of the economy, Agriculture is 32.7%, Industry is
11.6%, Service sector is 37.2% and Other sectors are 18.5%. The largest share in Edirne's service sector
is the tourism sector, with approximately 20%. In this case, it can be stated that it is the sector most
affected by climate change.

Within the framework of this study, a survey was conducted to measure the knowledge and experience
of farmers in villages in Edirne that engage in both industrial agriculture, animal husbandry and
vegetable and fruit production, regarding the urgency and importance of adaptation to climate change.
As aresult of the study, it was seen that farmers are aware of the effects of climate change on agricultural
production and are trying to develop adaptation strategies.

As a result, the central and local governments in Edirne, the university, Non-Governmental
Organizations, sector representatives and all relevant stakeholders have important roles in determining
strategies on this issue. Early warning systems and disaster management, predicting natural disasters
such as heavy rainfall and floods and taking necessary precautions, increasing green areas, increasing
green areas within the city, creating a natural defense mechanism against temperature increases, energy
efficiency and renewable energy use, increasing energy efficiency in tourism facilities and using
renewable energy sources are among these strategies.

Key Words: Edirne, Climate Change, Tourism, Adaptation Strategies.

1.GIRIS

Iklim degisikligi, diinya genelinde oldugu gibi Tiirkiye'de de turizm sektdriinii etkileyen 6nemli bir
faktordiir. Edirne, Tiirkiye’nin endiistriyel tarim tretiminde oOzellikle bugday, piring, aygicegi
ekimininde verimli topraklara sahip énde gelen kentlerdendir. Osmanli imparatorluguna yiizyili yakin
siire bagkentlik yapmig Edirne ilinde bir ¢ok énemli tarihi miras ve dogal giizellikler bulunmaktadir.
2007 yilindan beri marka kent ¢aligmalart iginde olan Edirne bu agidan da turistler igin cazip bir
destinasyon olmaktadir. Tarihi miras, cografi, kiiltiirel ve tarimsal 6zelliklerin olusturdugu biitiinsellik
Edirne turistik iiriinlerini olugturmaktadir. 2011 yilinda Diinya Kiiltiir miras listesine giren inang
turizminin sembolii Selimiye Camii, tarim ve gastronomi turizmi triinleri olarak Edirne Beyaz Peyniri,
Edirne Tava Cigeri, Badem Ezmesi, Ata sporu Kirkpinar Giiresleri, Bahar1 miijdeleyen Hidirellez
Senliklerinin Tunca nehri boyunda yapilmasi Edirne’de tarim ve turizmin organik bagliligini
gostermektedir.

2 IKLIiM DEGISIKLiGi VE TURIZM ARASINDAKI iLiSKi

Turizmin, ekonomik kalkinma agisindan giderek daha fazla 6nem kazandig1 bir gergektir. Gelismis
ulasim sistemleri, gelir seviyelerinin yiikselmesi ve bos zamanin artmasi gibi faktorler, turizm
endiistrisini biiyiiten ve kiiresel olgekte hareketliligi artiran etkenlerdir. Bu durum, turizmin toplum
icinde biiylik ¢capli bir faaliyet alanina doniismesine ve ekonomik biiylimeye katki saglamasina yol
acmistir (Becken & Hay:2012).

Turizmin hizli biiyiimesi beraberinde ¢esitli zorluklar1 da getirebilmektedir. Bunlar arasinda c¢evresel
etkilerin artmasi, kiiltiirel bozulma, yerel topluluklarin yagam kalitesinin azalmasi ve agiri turizm
faaliyetlerinin dogal ve kiiltiirel mirasa zarar vermesi gibi sorunlar bulunmaktadir. Bu nedenle, turizmin
stirdiiriilebilirligini saglamak ve olumsuz etkilerini en aza indirmek i¢in dengeli ve planli bir sekilde
yonetilmesi 6nemlidir.

Iklim degisikligi, turizm sektdrii agisindan temel olusturan dogal ¢evrenin degismesine neden
olabilmektedir. Bu da ekosistemlerin bozulmasina ve dogal giizelliklerin kaybolmasina yol agmaktadir.
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¥ Turistlerin ¢ogu, dogal giizellikler ve ¢evrenin tadin1 ¢ikarmak icin seyahat etmekte, bu yiizden dogal

gevrenin zarar gormesi turizm endiistrisini olumsuz etkilemektedir.

Turizm sektorii 2023 yilinda Tiirkiye’de 50 milyon turist sayis1 ve 50 milyar dolarlik turizm geliriyle
cok dnemli bir gelir kaynagidir. Iklim degisikligine bagli olarak turistlerin seyahat kararlarini etkilemesi
ve degistirmesi miimkiin olmaktadir (TC.Kiiltiir ve Turizm Bakanlig1 Istatistikleri, 2024).

Turizm endiistrisi cevre kirliligi ve iklim degisikliginden etkilendigi gibi kendisi de ¢evrenin
kirlenmesine sebep olmaktadir. Diinyadaki tatil yolculuklarinin %70 nin havayoluyla yapildigi
gdzoniinde bulundurulursa ugaklarin sera gazlariin salinimina da neden oldugu unutulmamalidir. Ugak
seyahatleri gibi otel ve tesislerin enerji tiikketimi gibi faktorler de sera gazlarinin atmosfere salinmasina
neden olmaktadir (Daley, 2009:210-211).

3. EDIiRNE’DE iKLiM DEGISIKLiGi UYUM SURECI

Edirne, Tiirkiye'nin kuzeybatisinda yer alan ve dort mevsimi belirgin bir sekilde yasayan bir ildir.
Edirne, 2023 yilinda Bulgaristan ve Yunanistan {ilkeleriyle bulunan 5 sinir kapilarindan 6 milyona yakin
turist gecislerinin oldugu ildir. Edirne, tarihi yapilan, kiiltiirel etkinlikleri ve dogal giizellikleri ile diinya
ve iilke turizminde onemli bir turizm destinasyonudur (Goneng Giiler, 2007:12)

Edirne ili ekonomisi agirlikl1 olarak tarim ve turizm sektdriine dayanmaktadir. Meveut niifusun %73’{i
tarim, balikgilik, avcilik ve ormancilikla ugragsmaktadir. Gayri safi hasilasinin %42’si tarimdan elde
edilmektedir. Ekonominin sektorel dagilimina bakildiginda Tarim %32,7, Sanayi %11,6, Hizmet
sektorii %37,2 ve diger sektorler %18,5 olarak yer almaktadir. Edirne hizmet sektorii i¢inde en ¢ok pay1
yaklasik % 20 olan turizm sektoriidiir. Bu durumda iklim degisiklinden en ¢ok etkilenen sektdr oldugu
ifade edilebilmektedir (1/25.000 6lgekli Edirne Il Cevre Diizeni Plan1 Raporu,2022).

Edirne’de tarimsal {iretimi yiiksek olan ilgeler sicaklik artis1 ve hava olayr gibi parametrelerden daha
cok etkilenme egilimindedir. Niifusu yiiksek ilcelerde iklimsel afetlerden etkilenen insan sayisi
artmaktadir. Bu sebeple yiiksek niifusun da iklimsel afetlere karsi zarar gorebilirligi yliksektir. Bu
parametreler baglaminda bir kirillganlik degerlendirme tablosu hazirlanmistir.

Tablo 1: Edirne ilgeleri Kirillganlik Tablosu

PARAMETRE ILCELER
En Yiiksek Niifus 1. Merkez

2. Kesan

3.Uzunkdprii
En Yiiksek Bitkisel Uretim 1. Kesan

2. Ipsala

3. Merkez
Sel ve Tagkin Riski 1. Merkez
(Gegmis afetler ve Akarsu Yataklar1 | 2. Havsa
Bulundurma) 3.Uzunkoprii
Hava Kirliligi 1.Merkez

2.Uzunkdoprii

3. Kesan

Kaynak: Edirne Siirdiiriilebilir Enerji ve Iklim Eylem Plan1, 2023, Edirne Belediyesi

Tiim parametrelerde one ¢ikan ilgelere bakildiginda Tablo 1°de de goriildiigii gibi Merkez ilgesinin
etkilenebilirligi en yiiksek ilge olarak dne ¢ikmaktadir. Merkez ilgesinden sonra en zarar gorebilir ilgeler
Kesan ve Uzunkoprii olarak degerlendirilmektedir. Edirne kirilganlik tablosunda bulunan bdlgelerin
ayn1 zamanda turizm faaliyetlerinin en ¢ok oldugu bolgeler olarak karsimiza ¢ikmaktadir.
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Y EDIRNE’DE iKLiM DEGIiSIiKLiGINE UYUM iLE iLGIiLi ARASTIRMA

Bu ¢alisma, Edirne ilindeki ¢iftcilerin iklim degisikligi farkindaligi ve uyumu konusundaki goriislerini
ortaya koymasi amaciyla yapilmistir. Bu arastirmanin ¢aligma alanlari Edirne’de bulunan (Karaagag,
Hacidanisment, Biiylikgerdelli, Osmanli, Balabankdy, Camlica, Biiyiikevren, Pasakdy, Adasarhanli)
koyden olusmaktadir.

Calisma yontemi yiiz yiize yapilan anketlerden olugsmaktadir. Bu ¢calismada amaclanan 180 ¢iftci hedefi
agilarak toplam 189 ciftciye anket uygulanmistir. Ankette 16 soru gelistirilmistir. Sorular, ¢ift¢ilerin
demografik ozelliklerini, c¢iftcilik deneyimi,ni iklim farkindaligini arastiran ve 3’li likert Slgekli,
coktan se¢meli (Katilmiyorum, Fikrim Yok, Katiliyorum) sorulardan olusmaktadir.

Anketlerin degerlendirilmesi SPSS sistemi kullanilarak yapilmis, analiz edilmis, bu sonuglara gore
kisaca agiklanmistir.

Calismada erkek katilimcilarin cogunlukta % 87,8 oraniyla (166 kisi) oldugu goriilmiistiir. Tiirkiye'de
kadin ciftgilerin desteklenmesi kapsaminda Tarim ve Orman Bakanligi tarafindan hibe ve kredi
imkanlari, egitim ve danismanlik hizmetleri, tarimsal projelerin desteklenmesi gibi ¢esitli destekler ve
programlar sunulmasina ragmen, Edirne’de yapilan saha ¢alismalarinda da kadinlarin sayisinin az
oldugu goriilmektedir.

Calismada, %64 ile katilimcilarin ¢cogunun 51-65 iizeri yas arasinda oldugu goriilmektedir. Tirkiye'de
geng ciftcilerin desteklenmesi kapsaminda Tarim ve Orman Bakanligi tarafindan hibe ve kredi
imkanlari, egitim ve danismanlik hizmetleri, tarimsal projelerin desteklenmesi gibi ¢esitli destekler ve
programlar sunulmasina ragmen, Edirne’de yapilan saha ¢aligmalarinda genglerin sayisinin az oldugu
goriilmektedir.

Katilimecilarin biiyiik cogunlugu (75 kisi) ilkokul mezunudur. % 10,1 ise Onlisans ve lisans olarak
iiniversite mezunudur. Oysa Tarim ve Orman Bakanlig1 farkli hibe destek programlariyla, 6zellikle 18
— 40 yas arasi g¢iftcilik yapmak isteyen genglere proje degerlendirme asamalarinda pozitif ayrimcilik
saglamaktadir  ( http://www.turktarim.gov.tr/Haber/787/ciftcilik-yapmak-isteyen-genclere-pozitif-
ayrimcilik, 2024).

Katilimcilarin biiyiik ¢ogunlugunun (100 kisi) ciftcilik tecriibesinin 31 yil ve lizerinde oldugu tespit
edilmistir. Bu durum ¢ift¢ilik mesleginin geleneksel olarak babadan ogula gectigini gdstermektedir.

Ankete katilan ¢iftcilerin 51°1 endiistriyel kuru tarim bitkileri (bugday, arpa, cavdar, yulaf, baz1 yaygimn
yonca tipleri, kanola) ekerken, 45 kisi sulu tarim olarak geltik, misir, seker pancar1 ve aygigegi gibi
tiriinler yetistirmektedir.

Ozellikle Merkezde bulunan Karaagag, Enez-Biiyiikevren, Ipsala-Pasakoy, Merig-Adasarhanli, Kesan-
Camlica ve Uzunkoprii-Balaban kéylerinde bulunan giftgilerin sebze ve meyve yetistiriciliginde 6nemli
yer aldig1 goriilmektedir. Bu iiriinlerin basinda Elma, Kavun, Karpuz, Uziim, Yer fistig1, Taze fasulye,
Domates, Biber, Marul, Lahana, Pirasa, Ispanak, Cilek gibi iiriinler gelmektedir.

Calisma yapilan biitiin koy ¢ifteilerinin iklim degisikligi konusundaki farkindaliklar1 ve uyum davranisi
oldukga yiiksek ¢ikmistir. Edirne cift¢ilerinin gelecekte iklim degisikligine bagli tarimsal iiretimde
Oonemli zararlar olmasi durumunda da tarim faaliyetlerinden vazgegmeyecegi, maliyetlerine
katlanabilecegi, buna uyumlu tohumlar ekebilecegi ve modern sulama sistemlerine de yatirim
yapabilecegini ifade etmigtir.

Bu durumda turizm sektoriinii destekleyen tarim sektoriiniiniin de iklim degisikligine uyum stratejileri
gelistirmek durumundadir. Bu kapsamda, iklim degisikligine uyum stratejilerinin turizm sektorii ile
entegrasyonu, hem sektorel siirdiiriilebilirlik hem de ekonomik kazan¢ agisindan Onemlidir. Bu
entegrasyonun saglanmasi i¢in, turizm planlamasi ve yonetimi, turizm politikalarimin iklim degisikligine
uyum stratejileri ile uyumlu hale getirilmesi, egitim ve farkindalik yaratma, turizm sektdriinde
caliganlarin ve turistlerin iklim degisikligi ve siirdiiriilebilir turizm konusunda egitilmesi, yatirim ve
tesvikler, iklim dostu turizm yatirimlarinin tesvik edilmesi ve bu tiir projelere finansal destek saglanmasi
kaginilmazdir (Barker, Dagoumas &Rubin, 2009: 411-412).
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¥ SONUC VE ONERILER

Edirne, tarihi ve kiiltiirel zenginlikleri ile 6nemli bir turizm destinasyonu olup, iklim degisikliginin olasi
etkilerine kars1 duyarlhidir. Bu baglamda, ¢iftcilerin iklim degisikligine uyum stratejilerinin belirlenmesi
ve turizm sektoriinde siirdiiriilebilirligin saglanmasi biiylik 6nem tasimaktadir. Bu bildiride, Edirne
ciftcilerinin iklim degisikligine uyum siiregleri ve bu siireclerin tarim ve turizm sektorleri tizerindeki
etkileri degerlendirilmistir.

Sonug olarak, Edirne’de bulunan merkezi, yerel yonetimler, tiniversite, Sivil Toplum Kuruluslari,
sektor temsilcileri ve ilgili biitiin paydaslara bu konu ile ilgili stratejilerin belirlenmesinde dnemli roller
diismektedir. Erken Uyar Sistemleri ve Afet Yonetimi; Yogun yagis ve sel gibi dogal afetlerin 6nceden
tahmin edilmesi ve gerekli onlemlerin alinmasi, yesil alanlarin artirilmasi, sehir i¢indeki yesil alanlarin
artirilmasi, sicaklik artislarina kars1 dogal bir savunma mekanizmasi olugturulmast, enerji verimliligi ve
yenilenebilir enerji kullanimi,turizm tesislerinde enerji verimliliginin artirilmasi ve yenilenebilir enerji
kaynaklarinin kullanilmasi bu stratejilerin baginda gelmektedir.

Edirne'de iklim degisikligine uyum ve turizm sektoriinlin entegrasyonu, hem gevresel hem de ekonomik
stirdiiriilebilirligi saglamak a¢isindan kritik 6neme sahiptir. Bu ¢alismada, iklim degisikliginin turizm
sektorii iizerindeki potansiyel etkileri ve bu etkilerin minimize edilmesi i¢in gerekli stratejiler
tartisilmigtir. Edirne'nin turizm potansiyelini koruyarak gelistirmek i¢in, iklim degisikligine uyum
stireclerinin etkin bir sekilde uygulanmasi ve turizm sektorli ile entegrasyonunun saglanmasi
gerekmektedir.

KAYNAKLAR

1. Barker, T., Dagoumas, A., & Rubin, J. (2009). The macroeconomic rebound effect and the world
economy. Energy Efficiency, 2, 411-427.

2. Becken, S., & Hay, J. (2012). Climate change and tourism: From policy to practice. Routledge.
3. Daley, B. (2009). Is air transport an effective tool for sustainable development? Sustainable
Development, 17(4), 210-219.

4. Edirne Siirdiiriilebilir Enerji ve Iklim Eylem Plani, 2023, Edirne Belediyesi

5 Goneng Giiler, E. (2007) Markalasma Siirecinde Edirne, Ege Basim, Istanbul.

6 TC Kiiltiir ve Turizm Bakanhgi Istatistikleri, 2004).

7. 1/25.000 &lgekli Edirne Il Cevre Diizeni Plan1 Raporu,2022.

8. http://www.turktarim.gov.tr/Haber/787/ciftcilik-yapmak-isteyen-genclere-pozitif-ayrimcilik,
2024.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 214



PROCEEDINGS BOOK

l AGRO

INTERNATIONAL CONFERENCE ON AGRICULTURE-II

EDIRNE’DEKI CiFTCILERIN iKLiM DEGIiSIKLiGi FARKINDALIKLARI
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OZET

Gilintimiizde hizli niifus artist ile birlikte, dogal kaynaklarin yetersiz gelmesi ve insanlarin dogadaki
kaynaklari bilingsizce kullanmalari da ¢evre kirliligi (hava, su ve toprak kirliligi) gibi énemli temel
sorunlarin ortaya ¢ikmasina neden olmustur. Iklim degisikligi ve tarim sektorii arasindaki iliski olumsuz
sonuglar ortaya ¢ikarmaktadir. iklim degisikliginin tarim sektorii {izerindeki etkileri, gida giivenligi ve
tarimsal tiretimde siirdiiriilebilirlik gibi kavramlar {izerine olmaktadir.

Gida giivenligi ve tarimsal {iretimde siirdiiriilebilirlik, canli yasami i¢in 6nemli konu baglhklaridir. Tklim
degisikliginin tarimsal iiretime olumsuz etkileri tiiketicilerin, saglikli ve giivenilir gidaya ulagiminda
sorunlar ortaya ¢ikaracaktir. Tarim sektoriinde, tarimsal {iretimin yapilmasi amaci ile araziye ve dogal
gevre zarar veren uygulamalarin yapilmasi, mevcut iklim degisikligi etkilerini artirarak tarimsal
iiretimde 6nemli kayiplara neden olacaktir.

Tiirkiye, ii¢ tarafinin denizlerle ¢evrili olmasi, Dogu Akdeniz Havzasinda yer almasi ve Akdeniz iklim
oOzelliklerinin genis bir alanda goriilmesi sebebi ile iklim degisikliginin olumsuz etkileri yoniinden
yiiksek risk grubu iilkeler arasinda kabul edilmektedir.

Edirne, hem Akdeniz ikliminin hem de Orta Avrupa'ya 6zgii kara ikliminin etkisi altinda kalan bir gegis
bolgesidir. Bolge Karadeniz, Ege ve Marmara denizlerin de etkileriyle zaman zaman ve yer yer farkli
iklim o6zellikleri gostermektedir. Kislari, Akdeniz iklimi etkisini gosterdigi zamanlarda 1lik ve yagisl,
kara iklimi etkisini gosterdiginde de oldukca sert ve kar yagisli gegmektedir. Yazlar sicak ve kurak,
bahar dénemi yagishidir. lin bitkisel iiretim agisindan 6nem tastyan Ergene Havzasi'nda ise sert bir kara
iklimi egemendir.

Bu calismada, Edirne ilinde bulunan dokuz ilgeye bagl dokuz kdyde yasayan ¢iftcilerin iklim degisikligi
farkindaligini 6lgmek amaciyla yapilmistir. Edirne Tarim i1 Miidiirliigii ve uzman biyologlarla birlikte
16 sorudan olusan bir anket olugturma siireciyle baglamistir. Bu ¢ercevede 16 sorudan olusan bir anket
gelistirilmis ve 189 giftciye yliz yiize gorligme yontemiyle uygulanmistir. Calisma sonucunda, Tiirkiye
celtik tiretiminin yaklasik %43 linii, Aycicek tiretiminin %13 iinii, kanola tiretiminin %11’ini ve bugday
iiretiminin %2,6’s1n1 karsilayan Edirne ilindeki ¢iftgilerin iklim degisikligi konusunda oldukca yiiksek
farkindaliklari ortaya ¢ikmis ve bu konuda egitim alma ve uyum saglama talepleri olugsmustur.

Anahtar Kelimeler: Edirne, iklim Degisikligi, Tarim, Farkindalik

ABSTRACT

Nowadays, with rapid population growth, inadequate natural resources and people's unconscious use of
natural resources have led to the emergence of important basic problems such as environmental pollution
(air, water and soil pollution). The relationship between climate change and the agricultural sector
produces negative consequences. The effects of climate change on the agricultural sector are related to
concepts such as food security and sustainability in agricultural production.

Food safety and sustainability in agricultural production are important topics for living life. The negative
effects of climate change on agricultural production will cause problems in consumers' access to healthy
and safe food. In the agricultural sector, practices that harm land and the natural environment for the
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purpose of agricultural production will increase the effects of existing climate change and cause
significant losses in agricultural production.

Turkey is considered among the high-risk group countries in terms of the negative effects of climate
change, as it is surrounded by seas on three sides, is located in the Eastern Mediterranean Basin, and has
Mediterranean climate characteristics in a wide area.

Edirne is a transition region under the influence of both the Mediterranean climate and the continental
climate specific to Central Europe. The region shows different climate characteristics from time to time
and in places due to the effects of the Black Sea, Aegean and Marmara seas. Winters are warm and rainy
when the Mediterranean climate is in effect, and quite harsh and snowy when the continental climate is
in effect. Summers are hot and dry, and spring is rainy.

This study was conducted to measure the climate change awareness of farmers living in nine villages of
nine districts in Edirne province. It started with the process of creating a survey consisting of 16
questions together with Edirne Provincial Directorate of Agriculture and expert biologists. In this
context, a survey consisting of 16 questions was developed and applied to 189 farmers by face-to-face
interview method. As a result of the study, farmers in Edirne province, which accounts for approximately
43% of Turkey's paddy production, 13% of sunflower production, 11% of canola production and 2.6%
of wheat production, have a very high awareness of climate change and have received training on this
subject. There have been demands for acceptance and adaptation.

Key Words: Edirne, Climate Change, Agriculture, Awareness.

1. GIRIS

Diinyada 6zellikle Tkinci Diinya Savasi’ndan sonraki endiistriyel devrimde iilkelerin iiretimlerindeki
potansiyel artiglari, hizli ekonomik biiylime stratejileri ve siirekli artan enerji tiiketimi iilkelerde
hammadde ihtiyacin1 daha fazla ortaya ¢ikarmistir. Gilinlimiizde hizli niifus artis1 ile birlikte, dogal
kaynaklarin yetersiz gelmesi ve insanlarin dogadaki kaynaklar bilingsizce kullanmalar1 da ¢evre kirliligi
(hava, su ve toprak kirliligi) gibi 6nemli temel sorunlarin ortaya ¢ikmasina neden olmustur (Bagoglu,
2014). Ortaya ¢ikan bu olumsuz durumlar sonucunda giiniimiizde ne yazik ki her giin konusulan ve
biitiin diinya i¢in ciddi anlam ifade eden iklim degisikligi sorununu ortaya ¢ikarmistir.

Iklim degisikligi sonucunda yagmurlarin ge¢mis yillara gore daha az yagmasi, niifus artisi, carpik
kentlegsme gibi olusumlar gelecek yillarda iiretimde ve tiikketimde kullanilacak olan su miktarin
etkileyecektir. Daha az yagan yagmur yil boyunca yeterli olamayacag igin 6zellikle yaz aylarinda ve
sulu tarimin yaygin oldugu alanlarda kuraklikla miicadele konusunda zorluklar ortaya g¢ikaracaktir
(Partig¢ & Soganci, 2019).

Sicaklik artiglar da bitkiler lizerinde verimliligi etkileyen 6nemli bir faktordiir. Tahil {iriinlerinden olan
piring, nohut ve bugday gibi iiriinler sicaklik artisina bagl olarak biiyiime ve yetisme donemlerinde
savunmasizdir. Dolayisiyla, sicaklik artigi iirlinlerin verimlerinde énemli azalmalara neden olacaktir
(Birthal, Khan, Negi, & Agarwal, 2014). Boylece uzun vadede artan sicaklik artiglar1 tarimsal iiriin
iiretiminde verim kayiplarimi artirarak, yurt icinde mevcut tarimsal {iriinlerden olusan iiretim miktarini
azaltacak, canlilar i¢in temel gidaya ulasimi olumsuz etkileyecektir.

2. TURKIYE VE EDiRNE’ DE iKLiM DEGISIKLiGININ ETKIiLERI

Tiirkiye, li¢ tarafinin denizlerle gevrili olmasi, Dogu Akdeniz Havzasinda yer almasi ve Akdeniz iklim
ozelliklerinin genis bir alanda goriilmesi sebebi ile iklim degisikliginin olumsuz etkileri yoniinden
ylksek risk grubu iilkeler arasinda kabul edilmektedir. S6z konusu iklim kusaginin 6zellikleri olan
siddetli yaz kurakliklari, ani ve yogun yagislar, seller, sert riizgarlar bu iklimin hiikim siirdiigii bolgeleri
daha hassas hale getirmektedir.

Tirkiye iklim degisikliginden hali hazirda en fazla etkilenen kusaklar arasinda yer alan jeopolitik
konuma sahiptir. Sanayi agirlikli ekonomisi ve yaygin bilingsiz tiiketim aligkanliklar1 sebebi ile karbon
saliniminda 2019 yilinda yapilan 6l¢iimler ile 4,75 ton ile 2021 yilinda iilkeler siralamasinda 18. siraya
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Y yerlesmistir. Dort tarafi denizlerle ¢evrili ve i¢ kisimda karasal iklimin hakim oldugu Tiirkiye cografyasi

iklim degisikliginin kritik etkileri ile kars1 karsiyadir.

Edirne, hem Akdeniz ikliminin hem de Orta Avrupa'ya 6zgii kara ikliminin etkisi altinda kalan bir gecis
bolgesidir. Bolge Karadeniz, Ege ve Marmara denizlerinin de etkileriyle zaman zaman ve yer yer farkl
iklim o6zellikleri gostermektedir. Kislari, Akdeniz iklimi etkisini gosterdigi zamanlarda 1lik ve yagisl,
kara iklimi etkisini gosterdiginde de oldukga sert ve kar yagish gegmektedir. Yazlar sicak ve Kurak,
bahar donemi yagishdir.

Edirne 1li ekonomisi agirlikli olarak tarima dayanmaktadir. Mevcut niifusun %731 tarim, balik¢ilik,
avcilik ve ormancilikla ugragmaktadir. Gayri safi hasilasinin %42’si tarimdan elde edilmektedir.
Ekonominin sektorel dagilimina bakildiginda Tarim %32,7, Sanayi %11,6, Hizmet sektorii %37,2 ve
Diger sektorler %18,5 olarak yer almaktadir.

Tiirkiye celtik tiretiminin yaklasik %43 iinii, Aycicek {iretiminin %13’{inii, kanola tiretiminin %11’ini
ve bugday iiretiminin % 4’iinii karsilamaktadir. 2016 yilinda Cografi Isaret sertifikasi alan Ipsala Pirinci
sofralarin en ¢ok tercih edilen piring ¢esididir. Tiirkiye’nin piring iiretiminin %60’1 Meri¢ Deltas1 ve
Ergene Ovasi’ndan saglanmaktadir. Trakya’daki piring tiretiminin %90’1 da Edirne’den saglanmaktadir.

Edirne’de en cok ekilen iiriinler, bugday, aycicegi ve diger tahillardir. Bu {iriinler sulamaya ihtiyag
duymadan da ekimi yapilabildiginden yayginlik kazanmistir. Kanola ise son yillarda Edirne’nin tarimsal
iriin segenekleri arasimna giren ve zaman i¢inde ekiminin artacagi, aygicegine alternatif olabilecegi
diisiiniilen bir tiriindiir. Edirne’nin sulamaya uygun olan yerlerinde bugday, aycicegi ve diger tahillarin
yani sira misir, meyvecilik, sebzecilik ve ¢eltik de ekilmektedir. Silajlik olarak kullanilabildiginden
misir Uretimi hayvanciligi da desteklemektedir.

Celtik ise ozellikle Ipsala bolgesindeki doga kosullarma, ydreye uygun gelistirilmis tohumlara ve
teknolojik gelismelerin kullanilmasina bagli olarak veriminin ¢ok yiiksek oldugu ifade edilen Edirne
icin 6nemli bir {irlin segenegidir. Meyvecilik ve sebzecilik istenen oranda gelismemis olsa da ilerleyen
yillarda Edirne tariminda 6nemli bir alternatif tarim etkinligi olacag1 goriilmektedir.

Trakya Bélgesi igin yapilan “TR21 Bolgesi iklim Degerlendirmesi: Mevcut Durum ve Projeksiyonlar”
caligmasinda 2050 ve sonrasi i¢in ti¢ Trakya ili igerisinde en fazla sicaklik artiginin Edirne ilinde olacagi
Ongorilmistiir.

Edirne ili tarim tirlinlerinin yaninda hayvancilikta da 6nemli bir konuma sahiptir. Mevcut canli hayvan
sayilart bakimindan kentte en biiyiikk pay, kiimes hayvanciligi olarak goriilmektedir. Kiimes
hayvanciliginin hemen arkasindan ise sirasiyla kiigiikbag ve biiyiikbas hayvancilik gelmektedir. Edirne
ilinde mevcut biiylikbag hayvanlarin biiylik ¢ogunlugu kiiltiir sigirlarindan olusurken; kiiciikbag
hayvanlarin biiyiikk ¢ogunlugu yerli koyundan olugmaktadir. Kiimes hayvancilifinda en yaygin tiir
yumurta tavugu olarak ortaya ¢ikmaktadir (Edirne Siirdiiriilebilir Enerji ve iklim Eylem Plani, 2023,
Edirne Belediyesi ).

Enez ve Kesan ilgelerinin denize kiyist olmasi nedeniyle denizde ve karaya girintili lagiinlerde su
iriinleri aveiligi Edirne’de 6nemli bir yer tutmaktadir. Bolgedeki bal iiretiminin yarisina yakin kismi
Edirne’de iiretilmektedir. Benzer sekilde balmumu {iretiminde bolgeye en biiyiik katkiyr Edirne
yapmaktadir.

EDIiRNE iLINDE CiFTCILERIN iKLiM DEGISIKLIGINE FARKINDALIGININ
ARASTIRILMASI

Bu arastirmada yer alan calisma alanlar1 olan koyler, Edirne Il Tarim Miidiirliigii tarafindan niifus
yogunlugu ve iiretim ¢esitliligi kriterlerine gore se¢ilmistir. Edirne Merkez ilgede bir (1) ve 8 ilgede
bulunan sekiz (8) kdy olmak tizere, toplam dokuz (9) (Karaagag, Hacidanisment, Biiyiikgerdelli,
Osmanli, Balabankdy, Camlica, Biiylikevren, Pasakdy, Adasarhanli) kdyden olusmaktadir.

Calisma yontemi yiizyiize yapilan anketlerden olusmaktadir. Anketi uygulamadan dnce belirlenen 9 Ilge
Tarim Miidiirleriyle dncelikle irtibata gegilmis, koy muhtarlarinin adi soyadi, iletisim bilgileri temin
edilmis, telefonla randevu alinarak bilgilendirilmeleri ve motivasyonlar1 saglanmis, iklim degisikligi ve
onemi konusunda farkindalik yaratma calismalar1 yapilmstir.
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Koyliiler goriisme i¢in 6zellikle is saatleri diginda genellikle toplanma ve dinlenme yerleri olan koy
kahveleri tercih edilmis ve orada ziyaret edilmistir. Kadin ¢iftciler ise evlerinde ziyaret edilmistir. Bu
calismada amaglanan 180 cift¢i hedefi agilarak toplam 189 ciftciye anket uygulanmistir.

Ankette 16 soru gelistirilmistir. Sorular, gift¢ilerin demografik 6zelliklerini, ¢ift¢ilik deneyimi,ni iklim
farkindaligini arastiran ve 3’1l likert 6lcekli, coktan se¢cmeli (Katilmiyorum, Fikrim Yok, Katiliyorum)
sorulardan olugmaktadir.

Anketlerin degerlendirilmesi SPSS sistemi kullanilarak yapilmig, analiz edilmis, analizler tablo ve
sekillerle gosterilmisg, bu sonuglara gore aciklanmis ve raporlanmistir.

Caligmada erkek katilimcilarin ¢ogunlukta % 87,8 oraniyla (166 kisi) oldugu goriilmektedir. Tirkiye'de
kadin giftgilerin desteklenmesi kapsaminda Tarim ve Orman Bakanligi tarafindan hibe ve kredi
imkanlari, egitim ve danismanlik hizmetleri, tarimsal projelerin desteklenmesi gibi ¢esitli destekler ve
programlar sunulmasina ragmen, Edirne’de yapilan saha ¢aligmalarinda da kadinlarin sayisinin az
oldugu goriilmektedir. Bununla birlikte, sahadaki anket calismasi sirasinda yapilan goézlemlerde
kadinlarin tarimsal faaliyetlerde c¢ogunlukla eslerinin yaninda olduklar1 ailece yardim ettikleri
gOriilmistiir.

Caligmada, %64 ile katilimcilarin gogunun 51-65 iizeri yas arasinda oldugu goriilmektedir. Tirkiye'de
geng ciftcilerin desteklenmesi kapsaminda Tarim ve Orman Bakanligi tarafindan hibe ve kredi
imkanlari, egitim ve danigmanlik hizmetleri, tarimsal projelerin desteklenmesi gibi cesitli destekler ve
programlar sunulmasina ragmen, Edirne’de yapilan saha ¢aligmalarinda genglerin sayisinin az oldugu
goriilmektedir.

Katilimeilarin biiylik ¢ogunlugu (75 kisi) ilkokul mezunudur. % 10,1 ise Onlisans ve lisans olarak
tiniversite mezunudur. Oysa Tarim ve Orman Bakanligi farkli hibe destek programlariyla, &zellikle 18
— 40 yas arasi ¢iftgilik yapmak isteyen genglere proje degerlendirme asamalarinda pozitif ayrimcilik
saglamaktadir. Oncelikle tarim, hayvancilik, ormancilik, gida ve su iiriinleri konularinda lisans veya
yliksek lisans/doktora mezunu veya 6n lisans mezunu olmasi ve projesini kirsal alanda uygulamasi
sartiyla hibe saglanmaktadir  ( http://www.turktarim.gov.tr/Haber/787/ciftcilik-yapmak-isteyen-
genclere-pozitif-ayrimcilik,2024).

Katilimcilarin biiyiik cogunlugunun (100 kisi) ¢iftcilik tecriibesinin 31 yil ve tizerinde oldugu tespit
edilmistir. Bu durum ¢iftgilik mesleginin geleneksel olarak babadan ogula gectigini gostermektedir.

Ankete katilan ciftcilerin 51°1 yalmzca kuru tarim bitkileri (bugday, arpa, ¢avdar, yulaf, baz1 yaygin
yonca tipleri, kanola) ekerken, 45 kisi yalnizca sulu tarim olarak ¢eltik, misir, seker pancari ve aygicegi
gibi {irtinler yetistirmektedir. Arastirmaya katilanlardan 4  kisi  sebze-meyve disinda {iriin
yetistirmezken, 89 ¢ift¢ci hem kuru, hem sulu ve hem sebze-meyve yetistiriciligi yapmaktadir.

Ozellikle Merkezde bulunan Karaagag, Enez-Biiyiikevren, Ipsala-Pasakdy, Merig-Adasarhanli, Kesan-
Camlica ve Uzunkoprii-Balaban koylerinde bulunan ciftgilerin  sebze ve meyve yetistiriciliginde
onemli yer aldig1 goriilmektedir. Bu iiriinlerin basinda Elma, Kavun, Karpuz, Uziim, Yer fisti§1, Taze
fasulye, Domates, Biber, Marul, Lahana, Pirasa, Ispanak, Cilek gibi iiriinler gelmektedir.

Calisma yapilan biitiin koy ciftcilerinin iklim degisikligi konusundaki farkindaliklar1 oldukea yiiksek
cikmistir. Ozellikle 7 ile 1larasindaki 5 sorudaki Iklim degisikligini farkindahigini dlgen ifadelere
verdikleri cevap olarak “Iklim degisikligine bagli olarak ortaya gikan sicaklik artiglari, asir1 yagmur,
dolu ve kasirga gibi hava olaylari, tarimsal tiretimde onemli zararlara ve verim diisiikliigiine yol
acmaktadir.” ifadesinin ortalamasinin (2,9841) en yiiksek oldugu tespit edilmistir.

SONUC VE ONERILER

Tarim sektorii, insanlarin en temel gereksinimi olan gida iiriinlerinin {iretilmesi ve gida giivenliginin
saglanmas1 bakimindan stratejik oneme sahiptir. Istikrarli ve yeterli miktarda gida arzinmn tedariki ve
bireylerin ekonomik olarak gidaya erisilebilirligi gida giivenligi agisindan bir 6n kosuldur. Uygulanan
tarim politikalarinin gida giivenliginin saglanmasinda ve tarim sektorliniin verimliliginde &nemi
biiyiiktiir.
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¥ Edirne Ili tarimda ayg¢icegi, celtik ve bugday gibi iilkemizin temel {iriinlerin iiretimi ile stratejik dneme

sahip olan bir bolge olmanin yani sira tarimda kayda deger bir tecriibeye sahip olan insan kaynaklar1 ve
modern mekanizasyonun kullanildigi tarimsal iiretimi ile Tiirkiye tarimsal {iretimi i¢inde 6nemli bir yere
sahiptir.

2019 yilinda baslayan ve diinyay1 esir alan COVID-19 kiiresel salgmin en énemli sonuglarindan biri
gidaya erigim sorunun yasanmasi olmustur. Daha sonra 6 Subat 2023 {ilkemizdeki en 6nemli tarimsal
alanlara sahip 11 kenti yerle bir eden deprem felaketi neredeyse kiiresellesmenin de uluslararasi
boyutlar1 nedeniyle biitiin diinyay: etkilemistir. Ozellikle bu siireclerde bas gdsteren en énemli sorun
gida, sebze meyve sevkiyat: olmustur. Istanbul gibi kendi kendine yetemeyen metropol kentlerin sebze
ve meyveye erisebilirliginin kisitlilig1 ortaya ¢ikmustir.

Bu durumda Trakya bolgesi ve Edirne, Istanbul’a en yakin verimli topraklara sahip bélge olarak gida
giivenliginin saglanmasi i¢in gida arzinin siirekli, yeterli miktarda ve diizenli bir sekilde saglanabilmesi
noktasinda hayati 6nem tagimaktadir.

Trakya bolgesi ciftcilerinin 6zellikle iklim degisikligine uyum saglayarak iirlin ¢esitliligine, gidilmesi,
gittikge azalan hayvanciligin gelistirilmesi i¢in yem bitkisinin ekilmesi konusunda bilinglendirme ve
destek programlar1 gelistirilmesi 6nem arz etmektedir.
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OZET

Yesilkurt Helicoverpa armigera Hiibn. (Lepidoptera: Noctuidae) agik alan (tarla) ve ortiialti domates
yetistiriciliginde dnemli zararlar vermektedir. Kelebekleri glindiiz kuytu yerlerde saklanir, genellikle
aksamiizeri ugusurlar. Larvalan bitkilerin yaprak, meyve ve taze siirglinlerinde goriiliir. Larvalar dnce
yapraklarda beslenir ve yenik kisimlar sararir ve kurur. Daha sonra sebzelerin meyvelerini delerek igine
girer ve orada beslenirler. Bunun sonucunda meyveler ciirlimekte ve ciddi verim kayiplari
olusabilmektedir. Bu ¢alismada Spinetoram (%25) WG’ nin H. armigera ’ya karsi 4 dozunun (15-20-
25-30 g/da) etkinligi incelenmistir.

Deneme, tesadiif bloklar1 deneme desenine gore 6 karakter (deneme ilacinin 4 dozu- karsilagtirma
ilacinin dozu ve kontrol) ve 4 tekerriirlii olarak Balikesir ve Antalya ilindeki iiretici tarlalarmda
Temmuz- Eylil 2022 doéneminde kurulmustur. Secilen iller farkli cografik bolgede yer almaktadir.
Calismada karsilagtirma ilaci olarak ayni konuda ruhsat almis aktif madde ve yiizdesi, formiilasyonu,
etki ve uygulama sekli gibi 6zellikleri Spinetoram ile benzer Chlorantraniliprole %35 WG kullanilmigtir.
Calismanin degerlendirilmesinde sayim sonuglari, canli larva iizerinden Henderson-Tilton formiilii
uygulanarak insektisitin ylizde etkileri belirlenmistir. Dozlarin belirlenen yilizde etkilerinin a¢1 degerleri
kargiliklarina varyans analizi ve Duncan testi uygulanmistir. Caligma sonucunda spinetoram dozlarinin
canli larvaya olan etkileri ilaglamadan 7 giin sonra Balikesir ve Antalya ilinde sirastyla; 15 g/da dozu
ortalama %42.80-49.10 oranlar1 arasinda; 20g/da dozu ortalama %61.59-65.03 oranlar arasinda; 25 g/da
dozu ortalama %73.85-76.82 oranlar1 arasinda, 30 g/da dozu ise; ortalama %91.62- 94.06 oranlari
arasinda, karsilastirma ilact ise %92.97-94.92 arasinda etki gostermistir. ilaglamadan 14 giin sonra
bulagik meyve oranina olan etkileri degerlendirildiginde Balikesir ve Antalya ilinde sirasiyla; 15 g/da
dozda sirasiyla ortalama %46.74-49.47; 20 g/da dozda ortalama %61.10-63.96; 25 g/da dozda sirasiyla
ortalama %77.02-77.19; 30 g/da dozda ortalama 9%92.2-91.57 oranlarinda etkili bulunmuslardir.
Kargilagtirma ilaci olan Chlorantraniliprole (%35) WG’nin 12 g/da dozu ise ayni sayim giinlerinde
sirasiyla ortalama ve %92.24 -92.28-oranlarinda etkili olmustur. Yapilan istatistiki degerlendirme
sonucunda Spinetoram (%25) WG’nin 30 g/da dozunun Helicoverpa armigera Hiibn. (Lepidoptera:
Noctuidae)]’a kars1 domateste etkili doz olarak kullanilabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Helicoverpa armigera, domates, Spinetoram

ABSTRACT

Helicoverpa armigera Hiibn. (Lepidoptera: Noctuidae) causes significant damage to open field and
greenhouse tomato cultivation. Butterflies hide in secluded places during the day and usually fly away
in the evening. Its larvae are seen in the leaves, fruits and young shoots of plants.The larvae first feed
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on the leaves, and the enfected parts turn yellow and dry. Then, they penetrate the fruits of vegetables
and feed there. As a result, the fruits rot and serious yield losses may occur. In this study, the
effectiveness of 4 doses (15-20-25-30 g/da) of Spinetoram WG against H. armigera was examined. The
trial was conducted in producer fields in Balikesir and Antalya provinces between July and September
2022, with 6 characters (4 doses of the trial insecticide - dose of the comparison insecticide and control)
and 4 replications, according to the randomized block trial design. The selected provinces are located in
different geographical regions. In the study, Chlorantraniliprole 35% WG, an active substance licensed
for the same subject and similar to Spinetoram, with properties such as percentage, formulation, effect
and method of administration, was used as a comparison insecticide. In the evaluation of the study, the
counting results were determined and the percentage effects of the insecticide were determined by
applying the Henderson-Tilton formula on live larvae and infected fruits. Analysis of variance and
Duncan test were applied to the angle values of the determined percentage effects of the doses. As a
result of the study, the effects of Spinetoram doses on live larvae 7 days after spraying in Balikesir and
Antalya provinces, respectively; the average rate of 15 g/da dose is between 42.80-49.10%; the average
rate of 20g/da dose is between 61.59-65.03%; the average rate of 25 g/da dose is between 73.85-76.82%,
and the 30 g/da dose; the average effectiveness was between 91.62-94.06%, while the Chlorantraniprole
showed an effect of 92.97-94.92%. When the effects on the rate of infected fruit 14 days after spraying
spinetoram were evaluated in Balikesir and Antalya provinces respectively; the average of 46.74-
49.47%, at a dose of 15 g/da; average 61.10-63.96% at 20 g/da dose; at a dose of 25 g/da, the average
was 77.02-77.19%, respectively; They were found to be effective at an average rate of 92.2-91.57% at
a dose of 30 g/da. The 12 g/da dose of the comparison insecticide, Chlorantraniliprole 35% WG, was
effective on average and at rates of 92.24- 92.28%, respectively, on the same counting days. As a result
of the statistical evaluation, it is thought that spinetoram (25%) 30 g/da dose can be used as an effective
dose against H. armigera (Lepidoptera: Noctuidae) in tomato

Keywords: Helicoverpa armigera, tomato, Spinetoram

GIRIS

Domates (Solanum lycopersicum), patlicangiller (Solanaceae) ailesinden, anavatan1 Giiney ve Orta
Amerika olan, meyvesi yenebilen otsu bitki tiiriidiir. Domates, Diinya’da en ¢ok iiretilen, tiiketilen ve
ticarete konu olan tarim iiriinlerinin baginda gelmesi, insan beslenmesinde vazgecilmez iirlinlerden
olmasi ve gida sanayinde dondurulmus, konserve, salca, ketcap, tursu gibi ¢ok ¢esitli kullanim alanlarina
sahip olmasi nedeniyle 6nemli sebzelerin basinda gelmektedir. FAO 2017 verilerine gore, 1,1 milyar
ton olan diinya yas sebze iiretiminde, domates 182 milyon ton ile %16’lik paya sahiptir. Diinya domates
tretiminde 2017 yili itibariyle 59,6 milyon tonluk iiretim ile Cin ilk sirada, 20,7 milyon tonluk {iretimi
ile Hindistan ikinci, Tirkiye 12,75 milyon ton ile {i¢iincii ve 12,6 milyon tonluk {iretimi ile ABD
dordiincii sirada yer almaktadir (Ozcan, 2020). Helicoverpa armigera (Lepidoptera: Noctuidae) polifag
bir zararli olup domates, biber, fasiilye, patlican, bamya, yerfistig1 ve pamuk gibi birgok bitkide zarar
olusturabilmekte ve Tiirkiye’nin degisik bolgelerinde yayilis gostermektedir (Koglu ve Karsavuran,
2000; Anonim, 2017; Bektas Karapmar ve Sertkaya,2020; Bademci ve Sertkaya, 2021). Zararlinin
kelebekleri gilindiiz kuytu yerlerde saklanir, genellikle aksamiizeri ugusurlar. Larvalar ise bitkilerin
yaprak, meyve ve taze siirgiinlerinde goriilmektedir. Larvalar 6nce yapraklarda beslenmekte, daha sonra
da sebzelerin meyvelerini delerek icine girerek beslenmeye devam etmektedirler. (Anonim 2017).
Zararli yilda 4-5 dol verebilmektedir (Koclu ve Karsavuran, 2000). Zararliyla miicadelede
Chlorantraniliprole, Indoxcarb, spinosad ve Chlorfenapyr gibi bir ¢ok insektisit ve neem gibi bitki
ekstraktlar1 kullanilabilmektedir (Hanafy ve Sayed; 2013; Reddy, Kumar ve Sai, 2021; Kumar ve
Kumar; 2023) Bu ¢alismada Spinetoram (%25) WG’ nin tarla kosullarinda domateste H. armigera ’ya
karsi 4 dozunun (15-20-25-30 g/da) etkisinin degerlendirilmesi amag¢lanmustir.

YONTEM

Deneme, tesadiif bloklar1 deneme desenine gore 6 karakter (deneme ilacinin 4 dozu- karsilastirma
ilacinin dozu ve kontrol) ve 4 tekerriirlii olarak Balikesir ve Antalya ilindeki iiretici tarlalarinda
Temmuz- Eyliil 2022 déneminde kurulmustur. Secilen iller Ege ve Akdeniz bdlgesi olmak iizere
Tiirkiye’nin farkli cografik bolgelerinde yer almaktadir. Calismada karsilastirma ilact olarak ayni
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¥ konuda ruhsat almig aktif madde ve yiizdesi, formiilasyonu, etki ve uygulama sekli gibi 6zellikleri

Spinetoram ile benzer Chlorantraniliprole %35 WG kullanilmistir. Denemelerde parsel biiyiikligii
Antalya ve Balikesir de sirasiyla 42-44,8 m?olup parseller arasi ilaglama perdesi kullanilmistir. Balikesir
ilinde 16.07.2022, Antalya ilinde ise 01.08.2022 tarihinde bir ilaglama olacak sekilde yesil aksam
ilaglamasi yapilmistir. Bitkilerin her tarafinin yeterince ilaglanmasina, ilacin parseldeki bitkilere
homojen olarak dagilimina 6zen gdsterilmistir. Sayimlar ilaglamadan hemen 6nce ve ilaglamadan 3, 7,
10 ve 14 giin sonra yapimustir. ilaglamadan 6nce her parselin ortadaki bitki sirasinda nceden
isaretledigimiz 15 bitkideki zarar gormiis meyveler toplanmistir. Ara sayimlarda sadece bulasik olan
meyve, son sayimda ise hem bulasik hem de saglam meyve sayilmistir. Tiim sayimlardan elde edilen
bulagik meyve toplami, toplam meyve sayisina oranlanarak bulasiklik (%) hesaplanmigtir. Her sayim
giinii parsellerdeki isaretli bitkilerin tiim aksami incelenerek bulunan canli larvalar da yerinde sayilip
kaydedilmistir. Calismanin degerlendirilmesinde canli larva sayim sonuglari Henderson- Tilton
formiiliine gore, bulagik meyve sayim sonuglari ise yiizdesiz Abbott formiiliine gore degerlendirilmistir.
llaglarm belirlenen yiizde etkilerinin ag¢1 degerleri karsiliklarina varyans analizi ve Duncan testi
uygulanarak ilaglar ve dozlar arasindaki farkliliklar saptanmistir. Deneme siiresince deneme alaninda
bagka bir pestisit uygulamasi yapilmamustir.

BULGULAR

Balikesir’in Bandirma ilgesi, Ergili Mahallesinde tarlada yetistirilen domateslerde zararli olan Yesilkurt
[Helicoverpa armigera Hiibn. (Lepidoptera: Noctuidae)]’a karsi Spinetoram ilacinin biyolojik
etkinligini belirlemek amaciyla yapilan denemenin sayim sonugclar1 ve ilaglarin yiizde etkileri Tablo 1
(canl1 larva) ve Tablo 2 (bulasik meyve)’ de verilmistir.

Tablo 1. Antalya ve Balikesir illerinde denemeye alinan ilaglarin canl larvaya % etkisi*

Karakterler Antalya (Canl larva %Etki) Balikesir (Canli larva%Etki)

T+0 T+3 T+7 T+10 T+14 T+0 T+3 T+7 T+10 T+14
Spinetoram 18,75 | 46,82d | 49,10d | 43,00d | 41,14d | 12d 41,93 | 42,80c | 39,33c | 36,19c
%25WG (15 g/da) d
Spinetoram 25,00 | 62,96c | 65,03c | 57,28c | 49,85c | 13,50c | 60,09 | 61,59b | 54,24b | 47,80b
%25WG (20 g/da) c
Spinetoram 26,75 | 72,52b | 76,82b | 68,97b | 58,75b | 13,50b | 75,94 | 73,85b | 63,49b | 56,19b
%25WG (25 g/da) b
Spinetoram 27,00 | 9159a | 94,06a | 87,63a | 78,88a | 13a 90,58 | 91,62a | 86,06a | 78,06a
%25WG (30 g/da) a
Chlorantraniliprol | 26,25 94,92a | 87,80a | 79,99a | 13,50a | 91,58 | 92,97a | 86,57a | 78,43a
e 92,00a a
%35 WG (12g/da)
Kontrol 26,75 15,25

* Ayni siitun igerisinde farkl kiigiik harflerle birbirini takip eden ortalamalar istatistiksel olarak énemli
Olciide farklidir (P<0.05).

Tablo 1 incelendiginde, ilaglamadan 3, 7, 10 ve 14 giin sonra yapilan sayimlarda Antalya ilinde
Spinetoram %25WG ilacinin canli larvaya olan etkileri 15 g/da dozda sirasiyla ortalama %46.82,
%49.10, %43.00 ve %41.14; 20 g/da dozda %62.96, %65.03, %57.28 ve %49.85; 25 g/da dozda sirasiyla
ortalama %72.52, %76.82, %68.97 ve %58.75; 30 g/da dozda %91.59, %94.06, %87.63 ve %78.88
oranlarinda etkili bulunmuslardir. Karsilagtirma ilaci olan Chlorantraniliprole %35 WG preparatinin 12
g/da dozu ise ayn1 sayim giinlerinde sirasiyla ortalama %92.00, %94.92, %87.80 ve %79.99 oranlarinda
etkili olmustur. Benzer durum Balikesir ilinde yiiriitiilen deneme iginde gegerlidir. Spinetoram %25WG
ilacinin canli larvaya olan etkileri 15 g/da dozda sirasiyla ortalama %41.93, %42.80, %39.33 ve %36.19;
20 g/da dozda %60.09, %61.59, %54.24 ve %47.80; 25 g/da dozda sirasiyla ortalama %75.94, %73.85,
%63.49 ve %56.19; 30 g/da dozda %90.58, %91.62, %86.06 ve %78.06 oranlarinda etkili
bulunmuglardir. Karsilagtirma ilac1 olan Chlorantraniliprole %35 WG preparatinin 12 g/da dozu ise ayni
sayim giinlerinde sirasiyla ortalama %91.58, %92.97, %86.57 ve %78.43 oranlarinda etkili olmustur.
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J Tablo 2. Antalya ve Balikesir illerinde denemeye alinan ilaglarin bulagik meyveye % Etkisi*

Karakterler Antalya (Bulasik meyve %Etki) Balikesir (Bulasik meyve %Etki)

Spinetoram 49,47d 46,74d
%25WG (15 g/da)

Spinetoram 63,96¢ 61,10c
%25WG (20 g/da)

Spinetoram 77,19b 77,02b
%25WG (25 g/da)

Spinetoram 91,57a 92,21a
%25WG (30 g/da)

Chlorantraniliprole 92,28a 92,244
%35 WG (12g/da)

Kontrol

* Aynt siitun icerisinde farkl: kiiciik harflerle birbirini takip eden ortalamalar istatistiksel olarak 6nemli
Olciide farklidir (P<0.05).

Tablo 2 incelendiginde; ilaclamadan 14 giin sonra kullanilan pestisitlerin bulasik meyve oranina olan
etkileri Balikesir ve Antalya ilinde sirasiyla; 15 g/da dozda sirasiyla ortalama %46.74-49.47; 20 g/da
dozda ortalama %61.10-63.96; 25 g/da dozda sirastyla ortalama %77.02-77.19; 30 g/da dozda ortalama
%92.2-91.57 oranlarinda etkili bulunmuslardir. Karsilastirma ilaci olan Chlorantraniliprole (%35)
WG’nin 12 g/da dozu ise ayn1 sayim giinlerinde sirasiyla ortalama ve %92.24-92.28-oranlarinda etkili
olmustur. Gerek canli larvaya olan etki ve gerekse de bulasik meyveye olan etki agisindan Spinetoram
%25WG (30 g/da)’in Chlorantraniliprole %35 WG (12g/da) ile benzer etkiyi gosterdigi ve istatistiksel
olarak ayni1 gurupta yer aldig1 gézlenmistir.

TARTISMA VE SONUC

Calismada Akdeniz ve Ege Bolgesi kosullarinda 2022 yilinda tarlada yetistirilen domateslerde zararli
olan Yesilkurt [Helicoverpa armigera Hiibn. (Lepidoptera: Noctuidae)]’a karsi Spinetoram (%25) WG’
nin 4 dozunun (15-20-25-30 g/da) etkinligi incelenmistir. Kargilagtirma ilaci olarak ayni1 konuda ruhsat
almis aktif madde ve yiizdesi, formiilasyonu, etki ve uygulama sekli gibi 6zellikleri Spinetoram ile
benzer Chlorantraniliprole %35 WG kullanilmigtir. Calisma sonucunda spinetoram dozlarimin canl
larvaya olan etkileri ilaglamadan 7 giin sonra Balikesir ve Antalya ilinde sirastyla; 15 g/da dozu ortalama
%42.80-49.10 oranlar1 arasinda; 20g/da dozu ortalama %61.59-65.03 oranlar1 arasinda; 25 g/da dozu
ortalama %73.85-76.82 oranlari arasinda, 30 g/da dozu ise; ortalama %91.62- 94.06 oranlar1 arasinda,
karsilastirma ilac1 ise %92.97-94.92 arasinda etki gdstermistir. [laclamadan 14 giin sonra bulasik meyve
oranina olan etkileri degerlendirildiginde Balikesir ve Antalya ilinde sirasiyla; 15 g/da dozda sirasiyla
ortalama %46.74-49.47; 20 g/da dozda ortalama %61.10-63.96; 25 g/da dozda sirasiyla ortalama
%77.02-77.19; 30 g/da dozda ortalama %92.2-91.57 oranlarinda etkili bulunmuslardir. Karsilastirma
ilac1 olan Chlorantraniliprole (%35) WG’nin 12 g/da dozu ise ayni sayim giinlerinde sirastyla ortalama
ve %92.24 -92.28-oranlarinda etkili olmustur. Yapilan istatiski degerlendirmelerde Spinetoram’in
30g/da dozu Chlorantraniliprole (%35) WG’nin 12 g/da dozu ile ayni etkiyi gdstermistir. Bilindigi tizere
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¥ Spinetoram, Spinosyns J ve L'nin sentetik bir modifikasyonudur (Dripps vd., 2008). Spinosinlerin

nikotinik asetilkolin reseptdriinii (nAChR), 6zellikle Da6 alt birimini aktive ettigi, dolayisiyla GABA
kapili kloriir kanallarimin normal islevini bozdugu, bocek sinir sisteminin asir1 uyarilmasina neden
oldugu ve sonunda felce ve bocek oliimiine yol agtigi bilinmektedir (Salgado,1998; Watson vd., 2010).
Spinetoram’in H.armigera’ya karsi etkili oldugu ve kalinti riskinin diisiik olduguna dair galigmalar
bulunmaktadir (Wei vd.,2018; Silva vd., 2020, Stavrakaki vd., 2024). Bizim caligmamizda da
spinetoram 30g/da dozunun domateste H. armigera ' ya kars1 etkili bir sekilde kullanilabilecegi
saptanmustir. Zararlilarin siire¢ igerisinde insektisitlere karsi dayaniklilik gelistirme riskleri de
diistiniildigiinde spinetoram’in kontrollii bir sekilde H. armigera ’ya kars1 kullanilabilecegi sdylenebilir.
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CHLORANTRANILIPROLE 200 G/L’ NIN MISIRDA GUZ TIRTILINA [Spodoptera
frugiperda (J.E. SMITH), (LEPIDOPTERA: NOCTUIDAE)] KARSI ETKINLIiGININ
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OZET

Giiz tirt1li, Spodoptera frugiperda (J.E. Smith), (Lepidoptera: Noctuidae)] polifag bir zararli olup, tiim
diinyada yayilis gostermektedir. Amerika kitasinda yaygin olan S. frugiperda 2016 yilindan itibaren
Afrika ve Asya kitasinda yayilmaya baslamistir. Tiirkiye’de ilk kez 2022 yilinda Adana ilinde misir
tarlalarinda kaydedilmistir. Istilaci bir tiirdiir ve misirda énemli zararlar yapabilmektedir. Zararlinin
larvalar taze yapraklarla beslenerek ve bitkinin biiylime merkezini keserek zarar yapmaktadir. Zarar
orani larva yogunluguna bagli olarak degismektedir. Tiirkiye’de zararliya karsi misirda ruhsath
insektisit bulunmamaktadir. Chlorantraniliprole etkili maddeli preparatlar, Tiirkiye’de domates, biber,
patlican, hiyarda ve kornisonda Pamuk yaprakkurdu ve Yesilkurt’a, pamukta Pamuk yaprakkurdu,
Dikenlikurt ve Yesilkurt’a, tiitiinde Yesilkurt’a, domateste Domates Giivesi’ne karst ruhsathi olarak
kullanilmaktadir. Chlorantraniliprole, larvalarda Ca+2 dengesini hedef alarak ve bozarak agizdan alinan
bir toksik madde olarak larvisidal aktivite sergiler ve Ryanodilin reseptorii olarak gérev yapar. Bu
caligmada Chlorantraniliprole 200 g/I’ nin S. frugiperda ’ya kars1 4 dozunun (6-9-12-15 ml) etkinligi
incelenmistir. Deneme, tesadiif bloklar1 deneme desenine gore 5 karakter (deneme ilacinin 4 dozu ve
kontrol) ve 4 tekerriirlii olarak Adana ve Kilis ilindeki {iretici tarlalarinda Agustos- Eylil 2023
doneminde kurulmustur. Segilen iller farkli cografik bolgede yer almaktadir. Calismada kargilagtirma
ilact olarak ayni konuda ruhsat almis aktif madde ve ylizdesi, formiilasyonu, etki ve uygulama sekli gibi
ozellikleri Chlorantraniliprole ile benzer herhangi bir Ruhsath Bitki Koruma Uriinii bulunmadigindan
kontrol ile karsilastirmali olarak denenmistir. Calismanin degerlendirilmesinde sayim sonuglari, canl
larva lizerinden Henderson-Tilton formiilii uygulanarak insektisitin yilizde etkileri belirlenmistir.
Dozlarin belirlenen yiizde etkilerinin ac¢1 degerleri karsiliklarina varyans analizi ve Duncan testi
uygulanmigtir. Calisma sonucunda Kilis ve Adana ilinde sirasiyla; 7. Gilin sayimlar1 degerle
ndirildiginde; 6 ml/da dozu ortalama %45.94-46.58 oranlar1 arasinda; 9 ml/da dozu ortalama %57.85-
59.62 oranlan arasinda; 12 ml/da dozu ortalama %75.62-76.34oranlar arasinda, 15 ml/da dozu ise;
ortalama %93.63- ile %93.99 oranlar1 arasinda etki gostermistir. Yapilan istatistiki degerlendirme
sonucunda Chlorantraniliprole 200 g/I’ nin15 ml/da dozunun misirda zarar yapan S. frugiperda’ya karsi
etkili doz olarak kullanilabilecegi diistiniilmektedir.

Anahtar Kelimeler: Chlorantraniliprole, maize, Spodoptera frugiperda

ABSTRACT

Fall armyworm, Spodoptera frugiperda (J.E. Smith), (Lepidoptera: Noctuidae)] is a polyphagous pest
and its through all over the world. S. frugiperda, which is common in the Americas, has started to spread
in Africa and Asia since 2016. It was recorded for the first time in Turkey in 2022 in maize fields in
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Adana province. It is an invasive species and can cause significant damage to maize. The larvae of the
pest cause damage by feeding on fresh leaves and cutting the growth center of the plant. The damage
rate varies depending on the larval density. In Turkey, there is no licensed insecticide for maize against
the pest. Preparations containing the active substance Chlorantraniliprole are used under license in
Turkey against cotton leafworm and bollworm in tomatoes, peppers, eggplants, cucumbers and gherkins,
against cotton leafworms, spiny worms ans bollworm in cotton, against bollworms in tobacco, and
against tomato moths in tomatoes. Chlorantraniliprole exhibits larvicidal activity as an oral toxicant by
targeting and disrupting the Ca+2 balance in larvae and acts as the receptor Ryanodil. In this study, the
effectiveness of 4 doses (6-9-12-15 ml) of Chlorantraniliprole 200 g/| effective preparation against S.
frugiperda was examined. The trial was conducted in producer fields in Adana and Kilis provinces
between August and September 2023, with 5 characters (4 doses of the trial drug and control) and 4
replications, according to the randomized block trial design. The selected provinces are located in
different geographical regions. Since there is no licensed plant protection product similar to
Chlorantraniliprole in the study, the active substance licensed for the same subject and its percentage,
formulation, effect and method of application were tested as a comparison insecticides, in comparison
with the control.In the evaluation of the study, the counting results were determined and the percentage
effects of the insecticide were determined by applying the Henderson-Tilton formula on live larvae.
Analysis of variance and Duncan test were applied to the angle values of the determined percentage
effects of the doses. As a result of the study, in Kilis and Adana provinces, respectively; When 7th- day
counts are evaluated; The average rate of 6 ml/da dose is between 45.94-46.58%; The average rate of 9
ml/da dose is between 57.85-59.62%; The average rate of 12 ml/da dose is between 75.62-76.34%, and
the 15 ml/da dose; It showed an average effect between 93.63% and 93.99%. As a result of the statistical
evaluation, it is thought that Chlorantraniliprole 200 g/l 15 ml/da dose can be used as an effective dose
against S. frugiperda in maize.

Keywords: Chlorantraniliprole, maize, Spodoptera frugiperda

GIRIS

Misir, Diinya’da tiiketilen en 6nemli tahil iiriinlerinden biridir. Diinya’da 2022 yilinda 206 milyon ha
ekim alaninda 1.129 milyon ton musir liretimi yapilmustir. Tiirkiye’ de ise 758.2 bin ha ekim alaninda
6.750 bin ton musir dretimi yapilmistir (Anonim, 2023). Spodoptera frugiperda (J.E. Smith),
(Lepidoptera: Noctuidae) polifag bir zararli olup, misir dahil, piring,sorgum, pamuk gibi bir ¢ok iiriinde
zarar yapmaktadir (Montezano vd.,2018). Tiirkiye’de ilk kez 2022 yilinda Adana ili misir alanlarinda
goriilen zararli diinyada genis bir yayilim gdostermektedir (Wang vd., 2020; Pehlivan ve Atakan, 2022;
Mohamed vd., 2022). Zararlinin larvalar bitkilerin yapraklarini yiyerek zarar vermekte, ayrica bitkilerin
biliylime merkezlerini de keserek kurumalarina neden olabilmektedir. Zarar larva yogunluguna bagh
olarak artabilmektedir (Anonim, 2019). Klorantraniliprol, Lepidoptera zararlilarina karsi genis
spektrumlu aktiviteye sahip sistemik bir bocek ilaci olarak bilinmektedir. (Adams vd., 2016). Bécegin
ryanodin reseptorlerini aktive ederek ve i¢ kalsiyum depolarmin kaybolmasia neden olarak felce ve
6lime neden olabilmektedir (Cordova vd., 2006). Bu ¢alismada Chlorantraniliprole 200 g/I’ nin S.
frugiperda ’ya kars1 4 dozunun (6-9-12-15 ml) etkinliginin degerlendirilmesi amaglanmistir.

YONTEM

Deneme, tesadiif bloklar1 deneme desenine gore 5 karakter (deneme ilacinin 4 dozu ve kontrol) ve 4
tekerrlirlii olarak Adana ve Kilis ilindeki iiretici tarlalarinda Agustos- Eyliil 2023 doneminde
kurulmustur. Segilen iller farkli cografik bolgede yer almaktadir. Calismada karsilastirma ilaci olarak
ayni konuda ruhsat almis aktif madde ve yiizdesi, formiilasyonu, etki ve uygulama sekli gibi 6zellikleri
Chlorantraniliprole ile benzer herhangi bir Ruhsatl Bitki Koruma Uriinii bulunmadigindan kontrol ile
karsilagtirmali olarak denenmistir. Denemenin kuruldugu donemde bitkilerin 30-35 cm boyda ve
fenolojik olarak bitkilerin genelde 6 yaprakli oldugu belirlenmistir. Deneme 6ncesi tarlada kdsegenler
dogrultusunda yapilan incelemede, tesadiifi olarak segilen bitkiler ve bunlarin kok ¢evresinde bulunan
bitki artik ve yabanci otlarda Giiz Tirtil1 larvalarr aranmistir. Bu inceleme sonucunda larvalarin bitkilere
dagilmis oldugu ve bitki bagina 2 adetten fazla larva (1-3 donem) bulundugu tespit edilmistir. Denemede
parsel biiyiikliigii 105 m? (10 bitki siras1 x 15 m) olarak belirlenmistir. Ilaclama Adana’da 05.09.2023,
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Y Kilis de ise 12.10.2023 tarihinde yiizey ilaglamas: seklinde yapilmistir. Ilach su parseldeki bitkilerin

tiimiine homojen dagilacak sekilde uygulanmistir. {laglamada tiim siralara girilerek bitkilerin iistten
asag1 tim yesil aksam1 ve ayrica bitkinin ¢evresindeki yabanci otlar ile bitki artiklarinin da 1slanmasini
saglayacak sekilde ilaglanmasina 6zen gosterilmistir. Sayimlar parselin kenar tesirlerini azaltmak igin,
bas, yan ve sonlarindan yeterli emniyet seridi birakildiktan sonra, parselin i¢ kisminda farkli 5 noktada,
ayni sira lizerinde yan yana bulunan 5 bitki olmak tizere toplam 25 bitkide yapilmistir. Sayimda bitkinin
toprak Ustii tim kisimlari ile ¢evresinde olan bitki artik ve yabanci otlar incelenmis ve bulunan canli
larvalar sayilarak kaydedilmistir. Sayimlar ilaglamadan once, ilaglamadan 3, 7 ve 14 giin sonra
yapilmistir. Calismanin degerlendirilmesinde sayim sonuglari, canli larva tizerinden Henderson-Tilton
formiilii uygulanarak insektisitin yiizde etkileri belirlenmistir. Dozlarin belirlenen yiizde etkilerinin ag1
degerleri karsiliklarina varyans analizi ve Duncan testi uygulanmistir. Calisma siiresince deneme
alaninda baska bir pestisit uygulamasi yapilmamustir.

BULGULAR
Tablo 1. Adana ve Kilis illerinde denemeye alinan ilaglarin canli larvaya % etkisi*
Karakterler Adana (Canli larva %Etki) Kilis (Canli larva%Etki)

T+0 T+3 T+7 T+14 | T+0(larva) | T+3 T+7 T+14
Chlorantranilipro | 90.00 | 43.02 | 46.58 | 40.02 | 82.50 41.33d | 45.94d | 38.95d
le 200 g/l (6
ml/da)
Chlorantranilipro | 90.00 | 57.05 59.62 54,94 | 82.00 56.17¢ | 57.85c | 53.66¢
le 200 g/l (9
ml/da)
Chlorantranilipro | 90.50 | 74.54 76.34 69.34 | 83.00 73.33b | 75.62b | 68.03b
le 200 g/l (12
ml/da)
Chlorantranilipro | 92.00 | 92.01 93.00 85.84 | 83.75 91.97a | 93.63a | 86.78a
le 200 g/l (15ml
/da)
Kontrol 89.25 82.00

* Ayni siitun igerisinde farkl kiigiik harflerle birbirini takip eden ortalamalar istatistiksel olarak énemli
Olciide farklidir (P<0.05).

Tablo lincelendiginde, Chlorantraniliprole 200 g/I’tin Adana ilinde ilaglamadan 3, 7 ve 14 giin sonra
canli larvaya olan etkileri sirasiyla ortalama 6 ml/da dozunda %43.02, %46.58 ve %40.02; 9 ml/da
dozunda %57.05, %59.62 ve %54.94, 12 ml/da dozunda %74.54, %76.34 ve %69.34 ve 15 ml/da
dozunda %92.01, %93.99 ve %85.84 oranlarinda etkiye sahip oldugu goriilmektedir. Benzer durum
Kilis ilinde yiiriitiilen denemede de gézlenmektedir. ilaglamadan 3, 7 ve 14 giin sonra canli larvaya olan
etkileri sirasiyla ortalama 6 ml/da dozunda %41.33, %45.94 ve %38.95; 9 ml/da dozunda %56.17,
%57.85 ve %53.66, 12 ml/da dozunda %73.33, %75.62 ve %68.03 ve 15 ml/da dozunda %91.97,
%93.63 ve %86.78 oranlarinda etkiye sahip oldugu goriilmektedir. Her iki denemede de en yiiksek etki
15ml/da dozunda bulunmus sonuglar istatistiksel olarak anlamli olarak gézlenmistir.

TARTISMA ve SONUC

Calismada Akdeniz ve Giineydogu Anadolu Bolgesi kosullarinda 2023 yilinda misirlarda zararli olan
Spodoptera frugiperda (J.E. Smith), (Lepidoptera: Noctuidae)’a kars1 Chlorantraniliprole 200 g/1’nin 4
dozunun (6-9-12-15 ml/da) etkinligi incelenmistir. Karsilagtirma ilac1 olarak ayni konuda ruhsat almis
aktif madde ve yiizdesi, formiilasyonu, etki ve uygulama sekli gibi 6zellikleri Chlorantraniliprole ile
benzer herhangi bir Ruhsatli Bitki Koruma Uriinii bulunmadigindan kontrol ile karsilastirmal1 olarak
denenmigtir. Caligma sonucunda Chlorantraniliprole dozlarinin canli larvaya olan etkileri ilaglamadan
7 giin sonra Adana ve Kilis illerinde sirasiyla; 6ml/da dozu %46.58-45.94 oranlari arasinda; 9ml/da dozu
ortalama %59.62- 56.17 oranlar1 arasinda; 12ml /da dozu ortalama %76.34-75.62 oranlar1 arasinda,
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15ml/da dozu ise; ortalama %93.00-93.63 oranlar1 arasinda etki gOstermistir. Yapilan istatiski
degerlendirmelerde Chlorantraniliprole 200 g/I’nin 15ml/da dozu en yiiksek etkiyi gostermistir. Bu etki
istatistiksel olarak da anlamli bulunmustur. Chlorantraniliprole, sistemik bir insektisittir ve
lepidopterlere karsi oldukca etkilidir (Moustafa,vd., 2021;Adams, vd.,2016). Bu etken maddenin
bocegin ryanodin reseptorlerini aktive ederek felce ve 6liime yol agabilecegi bilinmektedir. Bununla
beraber; S. frugiperda ’ya etkisinin son derece yiiksek oldugu yapilan ¢alismalarda bildirilmistir (Li,
vd., 2021; Song, vd., 2023). Bizim ¢alismamizda da elde edilen sonuglar bu ¢aligmalar1 destekler
niteliktedir.
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MODON SIRKOTLORIND® ROQOMSAL IDAROETMO TEXNOLOGIYALARININ
TOTBIQININ MUASIR VOZiYYOTININ TOHLILI

AHAJIN3 COBPEMEHHOM CUTYAIIMA IPUMEHEHMS IU®POBBIX TEXHOJIOI A
YIHPABJIEHUSA B 'TOPHOJOBBIBAIOIIUX ITPEANIPUATUAX

ANALYSIS OF THE CURRENT SITUATION OF APPLICATION OF DIGITAL
MANAGEMENT TECHNOLOGIES IN MINING ENTERPRISES

Magistrant Cafarov Nicat Namiq oglu

Azorbaycan Doviat Agrar Universiteti

AHHOTALMS

BHespeHHe HOBBIX TEXHOJOTHH H METOAOB padOThl B TOPHOJOOBIBAIOIICH MPOMBIILICHHOCTH
OPOMCXOAUT MEMJICHHO U3-3a cHenu(UKd TOpPHOAOOBIBAIONIMX MPEANPHUITHH, WX MacmTaboB,
CIIO)KHOCTH TPOW3BOACTBA W TPUCYIIETO WM KOHCepBaTuU3Ma. [IpoekThl 1HQpOBU3AIMH
TOPHOMOOBIBAIONIECH TMPOMBIIIICHHOCTH SBISIOTCS CIOXHBIMH M KAaIUTATOSEMKHMH TMPOSKTaMH,
IIO3TOMY IIPpU UX p€aIn3alluu HCO6XOI[I/IMa YCTKas oOpraHnu3anus pa6OTBI JJIA JOCTHKCHUA HAMCUYCHHBIX
nokasareneii. B Hacrosiliee BpeMs MHUPOBBIE 3KCIEPTBI CXOAATCA BO MHEHUHU, YTO IIPUMCECHEHHE
UGPOBBIX TEXHOJIOTHH U IMU(PPOBU3AIUS IKOHOMHUKHU B OyIyIIEM IMO3BOJIST YCIEUIHO COTPYAHUYATH
MEXIy TOCyIapCcTBOM, OM3HECOM WM OOIIECTBOM M ObOecreduaT cTpaHaM MacIiTadHOEe W JHHAMHYHOE
pa3BUTHE C BBICOKMM YpPOBHEM LU(POBU3ALMH. B OTAENBHBIX PETMOHAX, a TAaKXKe M0 BCEMY MHUPY
YCKOpUTH BHEIpeHHE IU(GPOBBIX TEXHOJOTUHA B CBOM OCHOBHBIE OW3HEC-TIPOIECCHL. AHAIN3
0CcOOEHHOCTEH TOPHOMOOBIBAIONINX TPEANPHATHH, HA HAll B3I, MO3BOJMI BBIIBUTH T€, KOTOpPHIC
OKa3bIBAIOT HanOoJIee CYIeCTBEHHOE BIMsHIE Ha U pOBU3aNUI0 U U poByIo Tpanchopmanuio. C ux
Y4€TOM MBI OIIPEICIIAIN TPSOOBAHUS K TEXHOJIOTUSAM peaIn3aliui U(ppOBU3AIIHH, & TAKKE HX BIUSHUC
Ha mporiecc U(POBU3AIHH.

KuroueBble c10Ba: TOpHOAOOBIBAIOIIAS MPOMBITIUICHHOCTh, MEHEIKMEHT, IMHU(PPOBBIE TEXHOJOTHU,
uHpopMaIKsi, KOMMYHHKALUS

ABSTRACT

The introduction of new technologies and working methods in the mining industry is slow due to the
specific nature of mining enterprises, their scale, the complexity of production and their inherent
conservatism. Digitalization projects in the mining industry are complex and capital-intensive projects,
so their implementation requires a clear organization of work to achieve the intended indicators.
Currently, world experts agree that the use of digital technologies and digitalization of the economy in
the future will allow successful cooperation between the state, business and society and will provide
countries with large-scale and dynamic development with a high level of digitalization. in selected
regions, as well as around the world, accelerate the introduction of digital technologies into their core
business processes. Analysis of the characteristics of mining enterprises, in our opinion, made it possible
to identify those that have the most significant impact on digitalization and digital transformation.
Taking them into account, we identified the requirements for technologies for implementing
digitalization, as well as their impact on the digitalization process.

Key words: mining industry, management, digital technologies, information, communication

XULASO

Dag-moadon senayesinds yeni texnologiya va is tisullarinin totbiqi modongixarma miiossisolorine xas
olan spesifik xiisusiyyotloro, onlarin miqyasina, istehsalin miirokkobliyino vo onlara xas olan
konservatizma gora long gedir. Madan istehsalinin raqamsallagdirilmasi ila bagl layihalor miirakkob vo
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¥ kapital tutumlu layihslordir, buna gors do, onlar hoyata kegirilorkon nazords tutulan gostoricilors nail

olmaq {iglin isin doaqiq teskili lazimdir. Hazirda diinya ekspertlori razilasirlar ki, rogomsal
texnologiyalarin totbiqi vo golacokds iqtisadiyyatin raqemsallagdirilmasi dovlst, biznes vo comiyyat
arasinda ugurlu amokdasliq etmays va 6lkalari yiiksak soviyyads ragomsallagsma ilo genigsmiqyash va
dinamik inkisafla tomin etmoyo imkan veracok Birbasa istehsal xorclorinin azaldilmasi zorurati, eloco
do idaraetmo metod vo texnikalarinin inkisafi hom ayri-ayri regionlarda, hom do biitovliikdo diinyada
sirkatlori 6z asas biznes proseslorine ragomsal texnologiyalarin tatbiqini siiratlondirmays macbur edir.
Modon miiassisalorinin spesifik xiisusiyyatlorinin tohlili, fikrimizco, rogomsallasma vo rogomsal
transformasiyaya on ohamiyyatli tosir gostoranlari miioyyon etmays imkan verdi.

Onlar1 nozars alaraq rogomsalin hoyata kegirilmasi li¢iin texnologiyalar, eloca do onlarin rogomsallagsma
prosesing tasiri taloblorini miisyyaon etdik/

Acar sozlar: moadon sonayesi, idaroetmo, rogomsal texnologiya, informasiya, kommunikasiya

Todqiqatin aktualhigi. Todqigat mdévzusunun aktualligi ondan ibarstdir ki, bu giin ragomsal
texnologiyalar hoyatin biitiin sahalorine, o cimlodon igtisadiyyatin dag-modon Sonayesi kimi miithim
sektoruna foal sokilds niifuz etmoya baslayir. Dag-moadon sonayesinds yeni texnologiya va is tisullarinin
totbigi modongixarma miiassisalorine xas olan spesifik xiisusiyyatlora, onlarin miqyasina, istehsalin
miirokkabliyina vo onlara xas olan konservatizms goro long gedir. Moadon istehsalinin
rogomsallagdirilmasi ilo bagli layiholor miirokkab vo kapital tutumlu layiholordir, buna gors do, onlar
hoyata kegirilorkan nazords tutulan gostaricilors nail olmagq tiglin isin dagiq toskili lazimdir. Miiayyan
mogsadlori, miiddatlari vo adstan mohdud olan resurslari nazors alan layihs idarsetms metodlarindan
istifado etmadon rogomsal layihalorin hazirlanmasi vo hoyata kegirilmosi tizra Somarsli isin togkili geyri-
miimkiindiir. Maraqli toroflorin goézlontilori, arzu olunan sistemi isloyib hazirlayib miistoriys toqdim
etmok, keyfiyyati tomin etmok, resurslari effektiv idara etmok, risklora vaxtinda cavab vermok, ugursuz
layihalorin hoyata kegirilmosini miisyyan etmok vo dayandirmaq kimi masalalorin hslli ¢ox vacibdir.
Bu baximdan, rogomsal texnologiyalarin tohlili vo layiho idaroetmo metodlarindan istifado edorok
modon miiassisalorinds totbiqi ti¢iin tovsiyalorin hazirlanmasi ilo bagh todgigatlar aktual vo vacibdir.

Material vo metodika. Madon sonayesi miixtolif ndv faydali qazintilarin ¢ixarilmasi ilo mosgul olan
miiassisalorin macmusudur. Azarbaycan ti¢iin bu, mithiim sanaye sahoalorindon biridir.

Madon miiassisalori bir sira ohomiyyatli xiisusiyyatloro malikdir, onlardan on miihiimlori [1,2]-da
timumilogdirilmisdir.

Belolikla, [1]-do asagidakilar geyd edilir:

1. Madan miisssisalari yerin tokinden faydali qazintilarin ¢ixarilmasi ii¢iin yaradilir, yoni onlar hazir
tochiz olunmus material vo xammalla deyil, yataqlarin derinliyi vo digor madon, geoloji vo modon soraiti
ehtiyatlarin hacmindas, keyfiyyatinde shomiyyatli doyisiklik ils xarakterize olunan tobii miihitlo mosgul
olurlar. Buna gdro do, hor bir yataq mahiyyatco unikaldir vo mineral xammalin hasilati, hotta yataqlarin
islonilmasinin eyni tisulu ila (yeraltl vo ya agiq madon) olsa bela, bazon shamiyyatli deracada farqlonir,
lakin bu, ¢ixarilan faydali komponentin doyarinden asili deyildir.

2. Madaen is yerlorinin daimi harokati ilo xarakterizo olunur, ¢iinki is sahasini inkisaf etdirorken tokco
tunel, das vo modon iizlorinin deyil, hom ds biitiin komokei infrastrukturun (yiikkloma va yiikloma
montogolori, nagliyyat kommunikasiyalar1) voziyyati doyisir. Istehsal foaliyyotinin bu spesifikliyi
miiassisada isin teskilini xeyli ¢atinlosdirir vo har bir toqvim dovrii ticiin madan iglarinin planlagdirilmasi
zamani biitlin bu doyisiklikloerin nozars alinmasini talab edir.

3 Ayri-ayr aqreqatlarin (texnoloji sexlorin vo bolmalarin) dayanigh faaliyyatini tomin etmok {igiin
fabrik vo zavodlarda is toskil edilorkon miioyyon toqvim dovrii {igiin yarimfabrikat ehtiyatinin
yaradilmasi imkanlari nozoro alinir; modongixarma miiossisasi liclin bu imkan istisna edilir, ¢linki
faydali qazintilarin ¢ixarilmasinin biitlin texnoloji proseslori bir-biri ila ciddi sokilds baglidir vo bu,
madan iglarinin inkisafinin daqiq planlagdirilmasi osasinda istehsal prosesinin samarsli idars edilmasi
zarurati ilo naticalonir.

4 Modon texnologiyasinin spesifikliyi iscilorin xosarot alma riskinin artmast vo bahali modon

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 231



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

¥ avadanliginin siradan ¢ixmasi ilo slagali ¢atin vo tohliikali is soraitidir, buna géra do madon islerinda

tohliikasizlik vo omoyin miihafizaesi masalalorine homiss artan diqqat yetirilir.
A.V.Kaplan [2] dag-modon miiassisalarinin inkisafi gortlorinin xiisusiyyatlorini qruplagdirmisdir.

Asagidaki miiddealar modon miiassisalorinin rogamsallagsmasi baximindan maraqlidir va [1]-do nozara
almmur.

1 Mineral xammalin vo osas suxurlarin keyfiyyaoti, strukturu, xassolori haqqinda molumatin kifayot qodor
olmamasi.

2 Yerin tokindaen diizgiin va ehtiyatl istifadays dovlot nozarati.

Bu monbalorin hor ikisi moden¢ixarma miiossisasinin hoyat dovrii ilo bagli daha bir miihiim
xiisusiyyotini geyd edir. Modon miiassisalorinin istehsal faaliyyati dovrii homin miiassisalorin
islotdiklori yatagin ehtiyatlar ilo baglidir vo ehtiyatlar tiikondikds onlarin faaliyyatine xitam verilir.
Bununla olagodar, [3]-da geyd edildiyi kimi, sosial-igtisadi sistem kimi dag-modon sonayesi
miiossisasinin asas dinamik xarakteristikasi ehtiyatin tokrar istehsal dovriiniin miiddsti, yoni yatagin
islonmosinin baslangicindan ehtiyatlarin tam islonilmasi anina olan miiddotdir.

A.V.Kaplan [3] Rusiyadaki komiir madanlorinin istismar miiddati ilo bagli malumatlar tohlil etmisdir
vo modongixarma miiossisalorinin "yaglanmasi” (yoni mévcud miiassisolorin ehtiyatlarinin titkonmasi)
sobabindon onlarin potensial xidmat miiddstinin azalmasi vo ehtiyatlar1 nisbaton az olan vo demali,
istismar miiddoti olan yataqlarm islonmosi iiciin lisenziyalari olan yeni miiassisolorin istifadoyo
verilmasi tendensiyast miioyyan etmisdir. Qeyd edak ki, az miqdarda ehtiyata malik yataqlar 20-ci asrin
ikinci yarisinda madongilik tigiin igtisadi cohatdon magsadauygun olmayan yataqlar kimi tosnif edilirdi
va 21-ci asrin avvallarindan etibaran onlar 6zal sirkatlor tarafindon kifayat qgodor somarali sokilda iglonir.
Belolikla, [3]-a gora, istismar miiddati 10 ildon 20 ilo godar olan komiir madonlarinin pay1 toxminon
35%, 1995-ci ildos - toxminon 45%, 2002-ci ilda iso 50% -2 qodor artmusdir.

Naticalarin miizakirasi. Hazirda diinya ekspertlori razilasirlar ki, rogomsal texnologiyalarin tatbigi vo
golocokds igtisadiyyatin ragomsallasdirilmasi dovlot, biznes vo comiyyat arasinda ugurlu omokdasliq
etmoya Vo Olkolori yiiksok soviyyads rogomsallasma ilo genismiqyasli vo dinamik inkisafla tomin
etmoaya imkan veracak [4]. Buna asaslanaraq bu giin bir sira 6lkalor milli rogamsallagsma programlarinin
icrasina baglayib. Sevindirici haldir ki, Almaniya, Kanada, Cin, Coanubi Koreya, Avstraliya va Singapur,
Qazaxistan kimi 6lkalorlo yanasi, Azarbaycan da onlarin sirasindadir. PwC analitiklarinin [5] fikrinco,
global sonaye va istehsal sirkotlorinin yalniz 10%-i sado avtomatlagdirma formatlarini vo informasiya
Vo kommunikasiya sobokalorinin togkilini iistoloyon irimiqyasli, an innovativ rogemsal texnologiya
programlarini hoyata kegiron rogemsallasma liderlori kimi taninir.

Madengixarma sirkatlorinin 6z istehsallarina roqomsal informasiya ve kommunikasiya texnologiyalarini
(IKT) totbiq etmok iigiin ¢ox isi var.

Birbasa istehsal xorclarinin azaldilmasi zarurati, elaca do idaraetmo metod va texnikalarinin inkisafi hom
ayri-ayr1 regionlarda, hom do biitovlikde diinyada sirkotlori 6z asas biznes proseslorine raqomsal
texnologiyalarin totbiqini siiratlondirmoya mocbur edir. Bununla bels, PwC-nin press-relizinds [5] geyd
edildiyi kimi, bu giino godor global istehsal sirkotlorinin faizi 6z istehsalinin transformasiyasinin ilkin
morholasindadir vo ya rogomsal proqramlari hoyata kecirmoyo holo baslamamigdir. Bu, moden
sonayesinin oksar tasarriifat subyektlorina do aiddir. Bununla bels, aparict madon sirkatlori rogamsal
texnologiya layihalorinin hoyata kegirilmasinds tocriiba qazaniblar. Bu sirkstlors diinyanin ikinci on
boylik domir filizi sirkoti Rio Tinto daxildir.

Qlobal madon sirksti BHP madon sonayesinde rogomsal texnologiyalar totbiq etmoyi planlasdirir.
Bunun dgiin 14 may 2019-cu il tarixindo Dassault Systémes sirkati ilo modon sonayesindo rogomsal
texnologiyalarin totbiqi iiclin uzunmiiddotli strateji torofdasliq haqqinda sazis imzalandi [6]. Digor
sonaye saholorindo miivoffoqiyyetli oldugunu siibut edon texnologiyalar madonlords vo madonlords
texnoloji proseslorin somorsliliyini artirmaq {iglin istifado edilo bilor. Dassault Systémes modon
innovasiyalarin siirstlondirmak vo xarcleri azaltmagq tigiin roqemsal akizlorin yaradilmasi {igiin xiisusi
3Experience platformasina malikdir.

Modon miiassisalorinin vo kosfiyyat sirketlorinin yataglarin modellosdirilmasino olan ehtiyaclari,
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¥ ovvallar yalniz harbi magsadler {igiin istifads edilon, lakin 90-c1 illorde miilki miiassisalar iiglin mévcud

olan cografi informasiya sistemlarindon (GIS) madan tocriibasindas istifads etmak ii¢iin stimul oldu. Eyni
zamanda, dag-modon sonayesi GIS-in osas istehlak¢ilarindan birina ¢evrildi, ¢iinki bu sistemlor
karxanada mobil avadanliglarin harakatini izlomays imkan veracok va bu da 6z ndvbasinds dispetger
sistemlarinin monitoringina va tatbigine imkan veracokdir [7].

Modongixarma miiossisolorinin istehsal foaliyyotindo istifado olunan modvcud inteqrasiya olunmus
informasiya sistemlori, A.F. Klebanov [7], asagidaki siniflors bolmok olar.

1. Faydali qazintilarin ¢ixarilmasi vo emali proseslorinin operativ idaro edilmosindo istifado olunan
dispetcer sistemlori.

2. Dag-madon islorinin geoloji modellogdirilmasi vo planlagdirilmasi sistemlori.
3. Korporativ istehsalin idaroetma sistemlori.
4. Coxfunksiyali dag-madon tohliikesizlik sistemlori.

Bu sistemlorin istifadesi yatagin iglonmosinin biitlin istehsal dovriinii - geoloji kesfiyyatdan hazir
mohsulun daginmasina qodar ohate etmays imkan verir, halbuki biitiin bu sistemlardon istifadenin madon
islorinin tohliikasizliyinin artiritlmasini tomin etmasi vacibdir.

Natica. Modon miisssisoalorinin spesifik xiisusiyyotlorinin tohlili, fikrimizco, rogomsallagma vo rogomsal
transformasiyaya on shomiyyatli tosir gostoranlori miioyyan etmays imkan verdi.

Onlar1 nazars alaraq roqomsalin hayata kegirilmasi tiglin texnologiyalar, elaco do onlarin raqamsallagma
prosesing tasiri tolablarini miisyyen etdik.
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OZET

Baklagiller, insan beslenmesinin 6nemli bir parcasini olustururlar. Yiiksek protein icerikleri ve kalite
acisindan degerli olmalar1 nedeniyle tahil temelli diyetlere 6nemli bir katki saglarlar. Baklagiller,
tilkemizin gida ve tarim ekonomisinde dnemli bir rol oynarlar. Mercimek (Lens culinaris Medik.),
kokeni Yakin Dogu ve Akdeniz bdlgesine dayanan en eski bitkilerden biridir. Mercimek tohumu, diger
baklagillerle karsilastirildiginda nispeten yiiksek protein, karbonhidrat ve kalori igerir ve ortalama
yiiksek protein igerigi ve hizli pisirilme 6zellikleri nedeniyle, bir¢ok liretim bolgesinde en ¢ok tercih
kiltiir bitkisi olmaktadir. Biyotik ve abiyotik stresler nedeniyle, iiriin verimi istenen diizeylerin altinda
kalabilmektedir. Biyotik faktorler arasinda hastaliklar, mercimek {iiretimine ciddi bir tehdittir.
Mercimek, fungal, bakteriyel, viral, nematod ve bitki parazitleri tarafindan olusturulan bir dizi
hastaliktan etkilenir. Bu hastaliklar sadece verimi azaltmakla kalmaz, ayn1 zamanda tohum kalitesini de
olumsuz etkilemektedir. Mercimek bitkisinde toprak iistii aksamda fitopatolojik ac¢idan zarar olusturan
fungal etmenlerden biride Ascochyta lentis (Gossen, Sheard, C.J. Beauch., & Morrall) dir. Hastalik,
uygun iklim kosullarinda bitki verimini 6nemli oranda diisiirebilmektedir. Hastaligin gelisip, yayilmasi
icin 1ik ve yagish kis-ilkbahar kosullarinin olmasi gerekir. Kanada ve Hindistan gibi, hastaligin
gelismesi i¢in iklim kosullarin uygun oldugu bazi iilkelerde, 6nemli oranda zarar meydana geldigi
bildirilmektedir. Hastalik iilkemizde, 2015 iiretim sezonunda, Siirt, Diyarbakir ve Mardin illerinde,
ciftei tarlalarinda ilk kez goriilmeye baglanmigtir. 2016 yillinda ise hastaligin bu alanlarda yayilmasina
devam ettigi gdzlemlenmistir. ilk belirtilerin, bitkinin toprak iistii kisimlarinda ve 6zellikle yan dallarda
olustugu, bu belirtilerin fide doneminden, ge¢ doneme kadar, 6nce agik gri lekeler seklinde, daha sonra
smirlart belli koyu- kahverengine dondiigii gozlemlenir. Bu derleme kapsaminda mercimek bitkisine
ariz olan A. lentis hastalik etmeninin simptom, diinyada ve tilkemizdeki yayilisi, biyolojisi detayl bir
sekilde arastirilmigtir.

Anahtar Kelimeler: Ascochyta lentis, Ascochyta yanikligi, Mercimek.

ABSTRACT

Legumes form an important part of the human diet. They make an important contribution to grain-based
diets due to their high protein content and value in terms of quality. Legumes play an important role in
our country's food and agricultural economy. Lentil (Lens culinaris Medik.) is one of the oldest plants,
originating from the Near East and Mediterranean region. Lentil seed contains relatively high protein,
carbohydrate and calories compared to other legumes, and its average high protein content and fast
cooking properties make this plant the most preferred in many lentil producing regions. Due to biotic
and abiotic stresses, crop yield remains below desired levels. Among biotic factors, diseases are a serious
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threat to lentil production. Lentils are affected by a number of diseases caused by fungal, bacterial, viral,
nematodes and plant parasites. These diseases not only reduce yield but also negatively affect seed
quality. One of the fungal factors that cause phytopathological damage to the aboveground parts of lentil
plants is Ascochyta lentis (Gossen, Sheard, C.J. Beauch., & Morrall). The disease significantly reduces
plant productivity under suitable climatic conditions. In order for the disease to develop and spread,
there must be warm and rainy winter-spring conditions. Significant damage has been reported to occur
in some countries, such as Canada and India, where climatic conditions are suitable for the development
of the disease. The disease started to be seen for the first time in farmers' fields in our country in the
2015 production season in Siirt, Diyarbakir and Mardin provinces. In 2016, it was observed that the
disease continued to spread in these areas. It is observed that the first symptoms occur in the
aboveground parts of the plant and especially on the side branches, and that these symptoms first appear
as light gray spots, then turn into dark brown with well-defined borders, from the seedling period to the
late period. Within the scope of this review, the symptoms, distribution and biology of the A. lentis
disease agent affecting the lentil plant in the world and in our country were investigated in detail.

Keywords: Ascochyta lentis, Ascochyta blight, Lentil.

GIRIS

Mercimek bitkisi (Lens culinaris Medikus), igcerdigi protein (%24-32) ve mineral maddeler ile insan
beslenmesinde ve samani ile hayvan beslenmesinde 6nemli bir yer tutmaktadir. Tane olarak {iiretilen
mercimek zengin bir protein, vitamin ve lif kaynagi olmakla beraber, ayn1 zamanda demir, ¢inko,
magnezyum gibi mikro besin elementlerini de icermektedir (Roy ve ark., 2023). Mercimek, bitkisel
ozellikleri nedeni ile; nadasa gore 6zellikle topragin iist 0-20 cm’lik kisminda mikrobiyolojik aktiviteyi
kuvvetli derecede arttirmasi, vejetatif bitki parcalarinin yesil giibre vazifesi gormesi nedeni ile toprak
verimliligi ve canlilig1 agisindan da énemlidir.

Mercimek iiretimi yapilan iilkeler dikkate alindiginda;, Kanada (%45) , Hindistan (%20) ve Avustralya
(%10) veTiirkiye (%6) 4. sirada yer almaktadir (FAO, 2022). Ulkemizde 2023 yil verilerine gére yesil
mercimek iiretimi 45.000 ton olarak gergeklesmistir. Yozgat ili 18.965 ton iiretim miktart 1. sirada
(%42.2) yer almaktadir (TUIK, 2023).

Diinyada mercimek tarimi iizerine cesitli biyotik ve abiyotik stres unsurlarinin onem arz ettigi
belirtilmektedir (Saxena, 1993; Johansen ve ark., 1994). Mercimek yetistiriciliginde mevcut durumda
ve gelecekte asirt sicaklik ve nem gibi abiyotik stres faktorlerine 6zellikle fungal patojenlere karsi
dayaniklilik gibi biyotik stres faktorlerine odaklanilmasi gerektigi vurgulanmistir (Erskine ve ark.,
1994). Mercimek bitkisinin toprak tistii aksaminda fitopatolojik agidan zarar olusturan baslica faktorler,
fungal hastaliklar gibi biyolojik iiretkenligi sinirlayan etmenlerdir. Solgunluk, pas, Botrytis Gri kiif ve
Ascochyta yanikligi, mercimek iiretimini engelleyen baslica hastaliklardir. Bu derleme kapsaminda
mercimek bitkisinin toprak istii aksaminda zarara neden olan Ascochyta fabae f.sp. lentis hastalik
etmeni detayli bir sekilde ele alinmigtir.

Ascochyta lentis

Enfekte tohumlardan fideler lizerinden tasinan bir hastaliktir. Hastalik serin, nemli hava kosullarim
tercih eder. Hastaligin gelisimi ig¢in uzun siireli yaprak islakligi gereklidir ve maksimum hastalik
gelisimi, yaprak islakliginin 24 ila 48 saat sonrasinda meydana gelir. 10°C ile 20°C arasindaki
sicakliklar hastalik gelisimi i¢in son derece elverislidir ve maksimum hastalik gelisimi yaklasik olarak
15°C'de meydana gelir (Dokken-Bouchard vd., 2016).

Fungus hem tohumla taginabilir hem de 6nceki hastalikli ekinlerden kalan enfekte aniz lizerinde hayatta
kalabilir. Hastalik, enfekte tohum ekilmesi sonucu ortaya ¢ikabilecegi gibi, eski mercimek tarlalarindan
enfekte anizdan tasinan sporlarin riizgarla yeni ekinlere tasinmasiyla da enfeksiyon olusturabilir.
Enfeksiyon bitkinin herhangi bir biiylime asamasinda meydana gelebilir; ancak, nem gereklidir. Serin
ve 1slak hava sporlanmayi, spor yayilimini ve enfeksiyonu tesvik eder. Sekonder enfeksiyon, hastalikli
bitkiler iizerinde iiretilen sporlarin riizgar ve yagmur sigramasiyla komsu bitkilere tagimmasiyla
gergeklesir. Sezon sonunda goriilen yogun yagis, bakla enfeksiyonu ve dolayisiyla tohum renginin
bozulmasi i¢in ideal kosullar saglar (Anonim, 2022).
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Hastalik, uygun iklim kosullarinda bitki verimini énemli oranda diigiirebilmektedir. Hastaligin gelisip,
yayilmast i¢in 1lik ve yagish kig-ilkbahar kosullarinin olmasi gerekir. Kanada ve Hindistan gibi,
hastaligin gelismesi icin iklim kosullarin uygun oldugu baz iilkelerde, 6nemli oranda zarar meydana
geldigi bildirilmektedir. Hastalik iilkemizde, 2015 iiretim sezonunda, Siirt, Diyarbakir ve Mardin
illerinde, ¢iftei tarlalarinda ilk kez goriilmeye baglanmistir. 2016 yillinda ise hastaligin bu alanlarda
yayilmasina devam ettigi gézlemlenmistir (Aydin, 2016).

Her tiirlii bliylime durumunda tiim bitki parcalarini etkileyebilen hastalik, verim ve tohum kalitesinde
azalmaya neden olur. Hastaligin belirtileri arasinda yapraklarda, yaprak saplarinda, gévdelerde ve
baklalarda lezyonlar bulunur. Yapraklarda ve gévdede diizensiz sekilli lezyonlar ten rengi ve bakla ve
tohumlarda daha koyu kahverengidir. Siddetli enfeksiyonda lezyonlar govdeyi kusatabilir. Lezyonun
tizerindeki tim dokularm kirilmasina ve ardindan oliimiine yol agar. Siddetli enfeksiyon altindaki
etkilenen iriin yanabilir ve tohumlar biiziisebilir, boyutlar1 kiigiilebilir ve rengi solabilir. Cigekler ve
baklalar bozulabilir ve bu da verim kaybina yol agabilir (Zewdie ve Gemachu, 2020).

Ascochyta yanikliginin kontrol etmenin en ekonomik ve siirdiiriilebilir stratejileri, kiiltiirel uygulamalar
araciligryla saglanir. Tarla rotasyonu (mercimegi dort yilda bir kez yetistirmek), sertifikali, hastaliksiz
tohum kullanimi hastaligt en aza indirmeye yardimci olacaktir. Hasatta nemli hava kosullarindan
kaginmak i¢in erken ekim hastalig1 en aza indirebilir. Benomil, karbendazim ve tiyobendazol gibi
fungisitler etkilidir (Yadav ve ark., 2007; Garkoti ve ark., 2013).

SONUC VE ONERILER

I¢ tiiketimde ve ihracatimizda 6nemli bir yere sahip olan mercimek bitkisi gelisme dénemlerinde pek
¢ok hastaliklara ve zararlilara maruz kalir. Ascochyta lentis fungal etmeni mercimegin toprak ustii
aksaminda goriilebilen etmenler arasinda tilkemizde de goriilmeye baslanan 6nemli etmenlerin arasina
girmistir. Bu etmenle miicadelede kiiltiirel, biyolojik ve kimyasal miicadele uygulamalarindan olusan
entegre bir miicadele programi Onerilebilir. Hastaligm tanis1 ve yayiliminin belirlenmesi noktasinda
sorveyler ve arastirmalara yer verilebilir.
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OZET

Kenevir (Cannabis sativa) tiiriiniin bir varyetesi olan endiistriyel kenevir (Cannabis sativa var. sativa
L.), Orta Asya’da kiiltiirii yapilan 6énemli bir endiistri bitkisidir. Endiistriyel kenevir insanlik tarihinin
en eski bitkisel ham madde kaynaklarindan birisi olarak bilinmektedir. Kenevir, bin yildir bir lif ve yag
kaynagi olarak kullanilmasinin yani sira tekstil ve kagit endistrisinde, insaat malzemelerinin
olusturulmasinda, otomotiv, enerji, kozmetik, ilag ve kimya endiistrilerinde kullanilmaktadir. Kenevir
bitkilerinde meydana gelen hastaliklar bir¢ok organizmanin yani sira fungal etmenlerden
kaynaklanmaktadir. Hastaliklarin yaygmligi iklim sartlarina ve bolgeye gore degiskenlik
gosterebilmektedir. Kenevirde goriilebilen dnemli fungal hastaliklar arasinda; kursuni kiif, beyaz
cuirtikliik, ¢okerten, ¢esitli yaprak leke hastaliklar yaniklik ve kok clirtikliikleri yer almaktadir. Fusarium
tirleri hastalik gruplar1 arasinda Onemli yer tutmaktadir. Fusarium solani, F. oxysporum, F.
brachygibbosum, F. equiseti, F. avenaceum ve F. graminearum tiirleri kenevir bitkisinde ¢okerten
hastaliginin yani sira solgunluga, kok bogaz ciiriikliigiine, gozde c¢iiriikliigiine, ¢icek ve meyve
curiikligiine neden olur. Cokertene neden olan Fusarium tiirlerine ait konidiler yagmur ya da su
sicramasi ile yayilir. Genelde sicak iklimlerde yetistirilen kenevir bitkilerinde kok ve kok bogazi
cliriikliigiinden neden olan patojen gruplarindan biridir. Fusarium tiirleri nemli toprakta biiyiik iiriin
kayiplarina neden olurlar. Bu ¢aligma kapsaminda kenevir bitkisinde goriilen Fusarium spp. Tiirlerinin
olusturduklar simptomlar, hastalik etmeninin yayiligi, biyolojisi detayl bir sekilde agiklanmigtir.

Anahtar Kelimeler: Cannabis sativa, Fusarium spp., Kenevir.

ABSTRACT

Industrial hemp (Cannabis sativa var.sativa L.), a variety of the hemp (Cannabis sativa) species, is an
important industrial plant cultivated in Central Asia. Industrial hemp is known as one of the oldest
sources of plant raw materials in human history. In addition to being used as a source of fiber and oil
for millennia, hemp has been used in the textile and paper industry, in the creation of construction
materials, and in the automotive, energy, cosmetics, pharmaceutical and chemical industries. Diseases
occurring in cannabis plants are caused by fungal factors as well as many organisms. The prevalence of
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diseases may vary depending on climatic conditions and region. Among the important fungal diseases
that can be seen in cannabis; gray mold, white rot, rot, various leaf spot diseases, blight and root rot.
Fusarium species have an important place among disease groups. Fusarium solani, F. oxysporum, F.
brachygibbosum, F. equiseti, F. avenaceum and F. graminearum species cause wilt, root collar rot, eye
rot, flower and fruit rot, as well as blight, in cannabis plants. Conidia of the Fusarium species that cause
collapse are spread by rain or splashing water. It is one of the pathogen groups that causes root and
crown rot in cannabis plants generally grown in hot climates. Fusarium species cause major crop losses
in moist soil. Within the scope of this study, Fusarium spp. seen in cannabis plants. The symptoms of
the species, the spread of the disease agent, and its biology are explained in detail.

Keywords: Cannabis sativa, Fusarium spp., Hemp.

GIRIS

Endiistriyel kenevir (Cannabis sativa L.) Rosales takimi, Cannabaceae fasmilyasi ve Cannabis cinsine
ait bitkidir. Giiniimiizde ‘kenevir’, ‘kendir’ veya ‘esrarotu’, Ingilizce’de ‘hemp’ olarak adlandirilan tek
yulik, otsu, dioik bir bitkidir (Yildirnm ve Koca Caligkan, 2020). Kiltiirii yapilan kenevir,
Cannabinaceae familyasindan tek yillik bir bitkidir. Yabanci olarak doéllenen bu bitki 2n=20
kromozoma sahip olup, dioik ve monoik tipleri bulunmaktadir (Small ve Cronquist, 1976). Dioik
tiplerde erkek cicekler ve disi gigekler ayr1 ayri bitkilerde bulunmaktadir. Monoik tiplerde ise erkek ve

disi cicekler ayni bitkide, ayni ¢igek salkimimin farkli yerlerinde bulunmaktadir (Yazici ve Yilmaz,
2021).

Cannabis sativa tiiriiniin bir varyetesi olan endiistriyel kenevir (Cannabis sativa var. sativa L.), kiiltiiri
yapilan 6nemli bir endiistri bitkisidir. Endiistriyel kenevir insanlik tarihinin en eski bitkisel ham madde
kaynaklarindan birisi olarak bilinmektedir. Kenevir yetistiriciliginde karsilasilan hastalik yogunlugu
heniiz diisiik diizeylerde olmakla birlikte, monokiiltiir kenevir yetistiriciliginin kenevirde karsilagilan
bazi hastalik etmenlerinde artiglara sebebiyet verecegi diistiniilmektedir (Andre ve ark.,2016). Kenevir
bitkilerinde meydana gelen hastaliklar birgok organizmanin yani sira fungal etmenlerden
kaynaklanmaktadir. Hastaliklarin yayginligi iklim sartlarina ve bdlgeye gore degiskenlik
gosterebilmektedir. Kenevirde goriilebilen 6nemli fungal hastaliklar arasinda; kursuni kiif, beyaz
cliriikliik, ¢okerten, ¢esitli yaprak leke hastaliklar1 yanmklik ve kok ciiriikliikleri yer almaktadir
(McPartland, 1995; McPartland, 1996). Bu derleme ¢alismasi kapsaminda kenevir bitkisinin kok ve kok
bogazinda hastaliga neden olan Fusarium cinsi hastalik etmenleri giincel literatiir 1s181inda detayli bir
sekilde agiklanmustr.

Kenevirde Fusarium tiirleri

Tarimsal triinlerde yillik ortalama iriin kaybmin tahmini %11’inin hastaliklardan kaynaklandig:
(Agrios, 1997), buna ilave olarak hasat sonras1 donemde de iirtin kayiplarin devam ettigi ve yaklasik %9
olarak gerceklestigi bildirilmistir (Pimentel ve ark., 1991). Bu nedenle yetistiricilik silirecinde ve
sonrasinda bitkisel iiriinlerde hastalik olugturan etmenlerin bilinmesi ve buna gore koruyucu dnlemlerin
almmmasi son derece 6nemli olmaktadir (Sevik, 2020).

Fusarium oxysporum f.sp. cannabis ve F. oxysporum f.sp. vasinfectum kenevirde hastalik olusturan
Fusarium tiirleri arasinda yer almaktadir. Bu iki tiiriin morfolojisi benzerdir fakat F. oxysporum f.sp.
cannabis sadece keneviri enfekte ederken, F. oxysporum f.sp. vasinfectum kenevir diginda, pamuk,
fasulye, gilivercin bezelyesi, kauguk agaclari, yonca, soya fasulyesi, kahve, tiitiin ve diger baska bir¢ok
bitkileri de enfekte edebilmektedir (Pellegrini ve ark., 2021; Gwinn ve ark., 2022).

Enfekteli bitkide belirtiler; alt yapraklarda kloroz, diizensiz kii¢iik koyu lekeler, ardindan yaprak
uclarinin yukari dogru kivrilmasi ve bitkinin tamamen solmasi seklinde ortaya ¢ikar. Enfekte saplarda
sararma ve ksilemin i¢inde kirmizimsi kahverengi bir renk degisikligi seklinde belirtiler goriiliir. F.
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oxysporum’un neden oldugu simptomlar, diger kok ¢iiriikliigii solgunluklarina benzerdir (Punja ve ark.,
2019; Punja ve ark., 2024).

Bitkisel tiretimde olusabilecek verim kayiplarinin 6nlenmesi agisindan hastalik etmenleri ile miicadele
yontemlerinin bilinmesi ve miicadele edilmesi gerekmektedir. Kenevirde goriilen kok ciirtikliikleri
hastalik etmenleri ile miicadelede dikkat edilmesi gereken bazi hususlar su sekilde siralanmistir. Temiz
tohum; hastalikli bitkilerden tohum alinmamali, hastalikli tohumlar retimde kullanilmamalidir.
Kullanilacak tohumlarin sicak suyla dezenfekte edilmesi gerekmektedir. Tarimsal iiretimde birgcok
iiriiniin baglangi¢c materyali olan tohumun {iiretim ve ¢ogaltim asamasinda 6zellikle viriis hastaliklarina
bagl enfeksiyon orani artmaktadir. Keneviri enfekte edebilen bircok viral bakteriyel, fungal etmen
tohum ile taginabilmektedir. Bu nedenle kenevir yetistiriciliginde kullanilan tohumun saglikli olmasi,
hastalik etmenleri ile bulagik olmamasi, enfekteli bitkilerden tohum alinmamasi son derece 6nemlidir.
Sanitasyon; hastalik etmenleri enfekteli bitki artiklar ile yildan yila yila ge¢ebilmektedir. Hasat sonu
artiklarmin temizlenmesi, sap ve koklerin toplanmasi son derece dnemlidir. Ozellikle lif igeren kenevir
saplarin1 pargalama i¢in 6zel toprak isleme ekipmanlar1 gerektirmektedir. Bitki artiklarinin toprak
isleme ile derine goriilmesi, hastalik i¢in inokulum kaynaklarinin yok edilmesi, birgok bakteriyel ve
fungal hastalik etmeni ve zararlinin 6lmesini saglayabilmektedir. Bitkilerde hastalik etmenlerin girisine
uygun hale gelebilecek yaralar agilmamasina dikkat edilmelidir. Uretim sezonu boyunca hastalikli bitki
kisimlari veya bitkiler {iretim alanindan uzaklastirilmali ve imha edilmelidir. Cevre sartlari; 6zellikle
fungal ve bakteriyel hastaliklarin gelismesi i¢in uygun ortamlarinin olusturulmamasma dikkat
edilmelidir. Ortam nemi mikroorganizmalarin ¢ogalmasina neden olur. Asir1 sulama bitkileri daha
hassas hale getirirken, patojenlerin gelismesi i¢in uygun ortam olusturmaktadir. Toprak yapisi; bitkiler
icin uygun besin igerigine ve pH yapisina sahip toprak yapisinda yetistiricilik yapilmalidir. Asir1 sulama,
patojenlerin (fungus, bakteri) gelismesini tesvik eder. Toprak ve yaprak patojenleri i¢in nemin
azaltilmasi ve asirt nemden kaginilmasi gerekmektedir. Ayni sekilde kuraklik da, bitkileri hastaliklara
kars1 daha hassas hale getirmektedir. Sterilizasyon; yetistiricilikte kullanilan alet ekipmanlarin, elbise,
ellerin, vd. steril olmasina dikkat edilmelidir. Toprak sterilizasyonu ile birgok toprak patojenlerinin
inaktive olmaktadir. Baz1 hastalik etmenlerine (bakteri, fungus) ve tasiyici vektorlerine karsi biyolojik
ve kimyasal miicadele yapilarak iiriinlerde olusabilecek zararlar1 azaltilmalidir. Viriise kars1 kimyasal
miicadele yapilamamakta, ancak kenevir virlis vektorlerine (bdcek, nematod) karst biyolojik ve
kimyasal miicadele yapilarak viriisiin yayilmasi engellenebilecektir. Birgok patojen arazi igerisinde ilk
olarak yabanci otlarda gelismekte ve daha sonra kenevir bitkilerine gecebilmektedir. Bu nedenle yabanci
ot temizligi bir¢ok hastalik ve zararlinin elemine edilmesini saglayabilecektir. masi saglanabilir. Yine
solarizasyon yontemi ile bircok toprak kokenli fungus, bakteri, viriis vektorii zararli nematodlarin ve
yabanci ot tohumlarin 6lmesini saglayabilir. Rotasyon; arazide siirekli ayini {iriinler yetistirilmemeli,
rotasyon uygulanmalidir. Konukc¢u olmayan iiriinler ile rotasyon, bazi hastalik ve zararlilarin
olusturabilecegi kayiplar1 azaltabilmektedir. Vektorle miicadele; bitkilerden hastalik etmeni tasiyici
vektorlerin uzak tutulmasi gerekmektedir. Uretim alaninda vektdrlerin (bocek, akar, nematod)
engellenmesi hem zararlilarin vermis oldugu kayiplar1 hem de bunlarin tasiyabilecegi hastaliklardan
kaynaklanabilecek kayiplari azaltabilecektir. Keneviri enfekte edebilen viriislerin neredeyse tamami
vektorler (afit, beyazsinek, nematod, vd.) ile tasinabilmektedir. Bu nedenle vektdrlerin {iretim alanlara
girisi ve yayilmasini 6nleyici tedbirlerin alinmasi, virlislerin engellenmesi agisindan da oldukg¢a 6nem
arz etmektedir (Basbag ve Ekinci, 2020; Sevik, 2020).

SONUC VE ONERILER

Kenevir tretimini simirlandiran gesitli faktorler vardir. Bunlarin bazilarini; kuraklik, yabanci otlar,
hastaliklar, zararlilar ve hasat-harman esnasinda ortaya ¢ikan kayiplar olusturmaktadir. Bu faktorlerin
en onemlilerinden biri de Fusarium solgunlugu etmenleridir. Bu hastaliklara neden olan funguslar
cogunlukla bitkide solgunluk, kék ve kok bogazi ciiriikliigii ve ¢okerten seklinde belirtiler ortaya
¢ikarmaktadir.

Kenevirde zarar olusturan bu hastalik etmenlerinin miicadelesinde dikkat edilmesi gereken hususlar;
sicaklik, yagis ve bunlarin vejetastasyon donemi boyunca dagilimi ile bu hastaligin olusmasi i¢in gerekli
olan epidemiyolojik kosullardir. Bu kriterler dikkate alinarak ekim tarihinin ayarlanmasi ile kismen de
olsa hastaligin kontrol altina alinabilecegi diisliniilmektedir.
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OZET

Toprak sicakligi, topraklarin fiziksel, kimyasal ve biyolojik ozelliklerini etkileyen en onemli
faktorlerden biridir. Topraklarin termal 6zellikleri toprak sicakligiyla iligkilidir. 2020 yilinin ilkbahar
mevsiminde Igdir bolgesinin (Dogu Tiirkiye) killi tinli topraginin (Clayey Calcic Pantofluvic Fluvisols)
farkli derinliklerine (0, 5, 10, 15, 20, 40 ve 60 cm) yerlestirilen Elitech RC—4 sensorleri kullanilarak
giinliik sicaklik verileri toplanmistir. Is1 iletim denkleminin T(z—o0,t)=To ve 0T(z=L, t)/0z=0 sinir
kosullarina gore bulunmus ¢oziimlerine dayanarak var olan katmansal (Amplitude algoritmasi,
Arktanjant algoritmasi, Logaritmik algoritma, Faz algoritmasi) ve tarafimizdan gelistirilmis noktasal
modelleri kullanarak topragin 1s1 yaymim hesaplanmistir. Baslica olarak; hacimsel 1s1 kapasitesi (Cv),
181 yaymim (k), 1s1 iletkenligi (1), sonme derinligi (d), 1s1 emme (e), 151 dalgasinin hizi (v), 1s1 dalgasinin
uzunlugu (A) ve 1s1 akisi (q) hesaplanmistir. Aragtirmada en uygun modelin secilmesi i¢in, model se¢im
Olgiitleri olan r (korelasyon katsayisi), A (mutlak ylizde hata ortalamasi), o (tahminin standart hatasi) ve
NSE (Theil’in Tahmini Dogruluk Katsayisi) kullanilmistir. Hesaplamalar sonucunda en iyi performans
gosteren modelin 0T(z=L, t)/0z=0 sinir kosuluna gdre bulunmus iki (m=2) harmonili ¢6ziimiine
dayanarak gelistirilmis noktasal model oldugu saptanmistir. Hesaplamalar dogrultusunda hacimsel 1s1
kapasitesi, C,=2126.3 kJ/(m* °C); 1s1 yaymimi, k=0.9725 m%™; 1s1 iletkenligi, A= 2.0678 W m™ °C?,
sonme derinligi d=16.35 cm, 1s1 emme, €=2096.83 W % m2°C? 1s1 dalgasinin hizi, v=1.19 m stve st
dalgasinin uzunlugu A=102.75 cm olarak tespit edilmistir. Ayrica belirlenen model dogrultusunda, en
yiiksek 1s1 akimmin saat 12:00°de (80.17 W-m™), en diisiik 1s1 akiminin ise gece saat 03:00’de (-49.69
W-m) oldugu belirlenmistir.

Anahtar Kelimeler: Toprak, ilkbahar mevsimi, 1sisal ozellikler, modelleme, termal yayinim, isi
iletkenligi.

ABSTRACT

Soil temperature is one of the most important factors affecting the physical, chemical and biological
properties of soils. Thermal properties of soils are related to soil temperature. Daily temperature data
were collected using Elitech RC—4 sensors placed at different depths (0, 5, 10, 15, 20, 40 and 60 cm) of
the clay loam soil (Clayey Calcic Pantofluvic Fluvisols) of the Igdir region (Eastern Turkey) in the
spring of 2020. Thermal properties of the soil were calculated using the models developed based on the
solutions of the heat conduction equation found according to the boundary conditions T(z—o0,t)=To and
0T(z=L, t)/0z=0. Mainly; volumetric heat capacity (Cv), heat diffusivity (k), thermal conductivity (1),
extinction depth (d), heat absorption (¢), speed of heat wave (v), length of heat wave (A) and heat flux
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¥ (g) have been calculated. To select the most adaquate model in the study, the model selection criteria r

(correlation coefficient), A (absolute percentage error mean), ¢ (estimated standard error) and NSE
(Theil's Estimated Accuracy Coefficient) were used. As a result of the calculations, it was determined
that the best performing model was the point model developed based on the two (m = 2) harmonic
solution found according to the 0T(z=L, t)/0z=0 boundary condition. According to calculations,
volumetric heat capacity is C,=2126.3 kJ/((m3 °C ), thermal diffusivity is x¥=0.9725 m?s; thermal
conductivity is 1= 2.0678 W m™ °C, extinction depth is d=16.35 cm, thermal effusivity e=2096.83 W
s> m2°C?, the speed of the heat wave was determined as v=1.19 m s™ and the length of the heat wave
was determined as A = 102.75 cm. In addition, in line with the selected model, it was determined that
the highest heat flow was at 12:00 in the afternoon (80.17 W-m™) and the lowest heat flow was at 03:00
at night (-49.69 W-m™) .

Keywords: Soil, spring season, thermal properties, modeling, thermal diffusivity, thermal conductivity.

GIRIS
Toprak sicakligi, topraklarin fiziksel, kimyasal ve biyolojik Ozelliklerini etkileyen en oOnemli
faktorlerden biridir. Ayrica, toprak sicakligi, tohum c¢imlenmesi, bitki biiylimesi ve gelismesi,

topraklarin nem igerigini, toprak havalanmasini, striiktiir olusumu, mikrobiyolojik aktivite, bitki
artiklarinin ayrigmasi, donma-¢6ziilme olaylar gibi siiregleri etkilemektedir.

Topraklarin termal 6zellikleri toprak sicakligiyla iliskilidir. Toprak sicakliginin kaynagi giinestir.
Toprak sicakligi ise giines 1sinlarmin toprak yiizeyine gelis acis1 ve miktarinin yaninda yine giines
1sinlarin gelis agisiyla iliskili olan mevsimlerle de iligkilidir. Ayrica gilines 1sinlarinin toprak sicakligina
etkisi mevsimlere gore degismektedir. Giines 1sinlarinin topraga ulasma agis1 ve miktar1 topragin
sicaklig1 tizerinde etkilidir. Bu nedenle toprak sicakligi giiniin herhangi bir saatinde degisebilir.

Toprak yiizey sicaklig1 yazin maksimuma ulagir, son baharda azalir ve kisin glinesli giinlerde minimuma
ulagsmaktadir. Daha sonra, ilkbaharda toprak sicaklig1 artar.

Toprak profilinin derin katmanlarinda ise yazin toprak profiline gore azalirken kigin artmaktadir. Ciinkii
topragin alt katmanlar1 yazin toprak yiizeyinden daha soguk, kisin ise daha sicaktir. Anlasildig: lizere
toprak sicakligi mevsimlere gore ve giines i1sinlarinin agisina ve miktaria gore degismektedir.
Topraklarin termal Ozellikleri toprak sicakliginin bir fonksiyonudur. Toprak sicaklik degerleri
belirlendiginde topraklarin termal oOzellikleri gesitli modellerle hesaplanabilmektedir. Dolayisiyla,
topraklarda mevsimlere gore sicakligin profil boyunca termal &zelliklerinin incelenmesi énem arz
etmektedir. Daha oOnceki ¢aligmalarda (Erhan ve Mikailsoy, 2022; Mikail, 2024) yaz ve kis
mevsimlerinde topraklarin 1sisal 6zellikleri arastirilmigtir.

Bu ¢aligmanin amaci, ilkbahar mevsiminde topraklarin termal 6zelliklerini (topragin sicakligi, topragin
1s1s1, topragin 6zgiil ve hacimsel 1s1 kapasitesi, topragin termal difiizyonu (yaymimi), topragin termal
iletkenligi, toprak sicakligmmin sonme derinligi, toprak 1s1 emme parametresi (thermal effusivity),
toprakta sicaklik dalgasinin yayilma hizi, dalga uzunlugu ve 1s1 akimini) ¢esitli matematiksel modellerle
belirlemektir.

Toprakta Is1 Hareketinin Denklemi (Matematiksel Modeli)

Topragm 1sisal ozelliklerinin (1s1 iletkenligi, 1s1 kapasitesi ve 1s1 yaymmimi), arazi ve laboratuar
kosullarinda sicaklik degisimi ile ilgili yapilan deneme verileri ve farkli matematiksel modeller
kullanilarak, topragin 1sisal parametrelerinin belirlenmesi konusunda ¢ok sayida teorik ve deneysel
arastirma yapilmistir (Chudnovskii, 1948, 1962, 1967; Podolsky, 1951; De Vries, 1952; Stallman, 1960;
Suzuki, 1960, 1965; Hadas, 1977; Baron, 1971; Gerayzade, 1982; Horton, 1982; De Vries ve Philip,
1986; Juri vd., 1991; Nassar vd., 1992; Marinova, 1993; Sariyev vd., 1995; Verhoef, 1996; Mihalakakou
vd., 1997; Shao vd., 1998; Gao vd., 2003, Horton, Gao, 2003, Demezhko vd., 2006; Yilmaz, 2008;
Mikayilov, 2009a, 2009b; Simarmaz, 2010; Mikaiylov and Shein, 2010; Erol, 2016; Mikailsoy, 2017;
Mikail vd, 2019; Tik, 2019; Erdel ve Mikailsoy, 2022; Mikail vd, 2023, 2024).

Bu ¢alismalarin (Chudnovskii, 1948, 1962, 1967; Podolsky, 1951; De Vries, 1952; Stallman, 1960;
Suzuki, 1960, 1965; Hadas, 1977; Baron, 1971; Gerayzade, 1982; Horton, 1982; De Vries ve Philip,
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¥ 1986; Juri vd., 1991; Nassar vd., 1992; Marinova, 1993; Sariyev vd., 1995; Verhoef, 1996; Mihalakakou

vd., 1997; Shao vd., 1998; Gao vd., 2003, Horton, Gao, 2003, Demezhko vd., 2006) hepsinde tim
analitik ¢oziimlerin toprak derinligi i¢in gerekli sinir-deger kosulunun gergegi tam olarak yansitmadigini
onemle vurgulamamiz gerekmektedir.

Yapisi ve ozellikleri, 1sinin yayildigi her yonde sabit olan ortamlara izotrop ortam denir. Isisal 6zellikleri
sicakliga gore degismeyen toprak kvazi-homojen bir ortamdir. Boyle bir toprak ortamindaki 1si
hareketinin biiyiik bir kismi iletim yoluyla gerceklesmektedir (Chudnovski, 1948).

Izotropik bir ortamda bir boyutlu 1s1 hareketini tanimlayan ve Fourier denklemi olarak adlandirilan
difereansiyel denklem asagidaki bigimde tanimlanir (Carslaw and Jaeger, 1959)

or o oT

C)—=—| A4 — |+1,(z,1)e(0,t)x(0<z< Lveya 1
(pe) 5= AT Jor (20 (0)x(0<2<Lueya o ®
burada T(z,t) - topragin t (S) zamaninda ve z (m) noktasindaki sicakligidir (°C); dT/0z - 0z ekseni
dogrultusundaki sicaklik degisimidir; 0T/ot - birim zamandaki sicaklik degisimidir; ps Ve Cs - sirasiyla
topragin yogunlugu (kg m) ve 6zgiil 1s1 kapasitesidir (J kg™ °C™); 1 - 1s1 iletkenligidir (W m™°C™);
Yapilmis denemeler sonucunda (Chudnovski, 1948, 1962, 1967, 1976; Carslaw ve Jaeger, 1959)
sicakligin -50 <T <+ 50 °C arasinda degistigi durumlarda, topragin dnemli 6zellikleri olan: yogunluk,
hacimsel 1s1 kapasitesi ve 1s1 iletkenlik parametresi i¢in Ops/0T~0, OCs/0T~0, 04/0T~0 oldugu
gosterilmistir.

Icinde 1s1 {ireten bir 151 kaynagi bulunmadigi (r = 0) kvazi-homojen-izotrop toprak ortaminda, 1s1
iletimini tanimlayan ve yaygin olarak kullanilan bir boyutlu denklem asagidaki sekildedir (Carslaw ve
Jaeger, 1959; Nerpin ve Chudnovski, 1967):

oT  0°T

E_Kaz2

(k=41IC,) ()

Burada, k - 1s1 yaymmudir (m? s%).; Cy = ps Cs - topragim hacimsel 1s1 kapasitesidir (J m™°C™?). Bu
calismada (2) denkleminin uygulamasi yapilmustir.

Farkli ¢evre faktorlerinin etkisi altinda degisen toprak sicakliginin belirli zaman ve derinlige gore
degisiminin belirlenmesi i¢in (1) denkleminin analitik veya sayisal olarak ¢oziilmesi gerekmektedir. Bu
amacla bu denklemin, sicaklik degisimini etkileyen ¢esitli faktorleri kapsayan, baslangic ve sinir
kosullar1 ile tanimlanmasi ve tamamlanmas1 gerekmektedir.

Toprakta Is1 Transferinin Simir Kosullarinin Belirlenmesi

Toprakta sicaklik degisimini bulmak igin (2) nolu denklem analitik veya sayisal olarak ¢6ziilmelidir. Bu
denklemi analitik ¢6zmek icin, topraktaki dogal 1s1 transferi siirecini yansitan baslangi¢ ve Sinir
kosullarina ihtiyag vardir, Yani, vaglangi¢ ve siir kosullarin1 belirlemek gerekir.

Baslangi¢c kosulunun etkisinin gézlem anindaki toprak sicakligi dagilimini etkilemedigi bilinmektedir.
Ozellikle problemin periyodik formiilasyonunda baslangic kosulun verilmesine gerek duyulmur
(“baslangi¢ kosulu olmayan problemler” olarak adlandirilir) [8, 23]. (Tuxonos A.H., Camapckuii A.A,
1966; Mikayilov F.D. and Shein E.V. ,2010)

Toprak ylizeyinde sicaklik degisimini ifade eden ve I. Sinir Kosulu olarak bilinen kosul, zamanin bir
fonksiyonu olarak, asagidaki bigimde yazilir:

T(z=0,t)=o(t) 3)
burada, ¢(?) - toprak yiizeyi sicakligini ifade eden bir fonksiyondur.

Toprak yiizeyinin giinliik, aylik veya yillik olarak sicaklik 6l¢iim degerleri kullanilarak, ¢(#)’in analitik
ifadesi i¢in En Kii¢iik Kareler Yontemiyle (EKKY) farkli ampirik fonksiyonlar belirlenebilir.

Bilindigi gibi yeryiiziiniin sicakligimin giinliik ve yillik olmak {izere belirgin bir periyodik karakteri
vardir. Bazen bu periyodik dagilimdan sapmalar olabilir. Ornegin, havanin bulutlu olmasi durumunda
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¥ sicaklik degerlerinin belirlenmesinde kullanilan termal sensorlerin 6l¢iim degerlerinde periyodiklik

olmayacaktir. Bu ve benzeri meteorolojik (asir1 riizgar, yagmur vs) durumlarda toprak yilizeyindeki
sensorlerle yapilan sicaklik Olgliim degerlerinde zamanin bazi anlarinda T(0, t) icin sicaklik
dagilimlarinda periyodiklik bozulacaktir. Bu noksanligin giderilmesi i¢in, toprak yiizeyi sicaklik
degerlerinin belirlenmesine trigonometrik polinom kullanilarak yaklasilmasi gerekmektedir. Yani,
yiizeydeki 1. tiir sinir kosulu asagidaki sekilde olacaktir (Carslaw and Jaeger, 1959):

T(z=0,t)=T0+ern=1Tj-Cos(j-(nt+gj) ,t20. (4)

Burada, To - toprak yiizeyinin ortalama (giinliik, yillik) sicakligidir (°C); t - zaman (giin, y1l); T; - j'inci
harmonik igin toprak yiizeyi sicakligindaki dalgalanmalarin genlikleridir (°C);

o = 27/1o - giinliik (veya y1llik) agisal frekanstir; dalga sayis1 veya dalga siklig1 da denir (radyan san™).
Agisal frekansin katlarina ise harmonikler denir. 1o - periyot veya dalga uzunlugu olup, dalganin bir
dongiisiiniin tamamlanmasi igin gerekli olan zamandr (giin, y1l); 1o = 24 saat i¢in: © = 7.27-10°(rad/s);
J - serideki harmonik indekstir (j=1, 2, ..., m); m - harmonilerin sayisidir; & - j. harmoni i¢in toprak yiizey
seviyesindeki dalganin faz agisidir (radyan). Bir bagka deyimle, ¢ - faz farki olup siniisoidal egrinin
apsis eksenine gore gecikmesini (faz kaymasini) gosterir, To = 24 saat igin: © = 7,27-10°(rad/s); €j, j'inci
harmonik i¢in yiizey seviyesindeki dalganin faz agisidir (radyan); m, harmonik sayisidir.

Bazen (4) Nolu kosul daha kullanish olan asagidaki sekilde de yazilabilir:

m - « -
T(z=0,1t)=T, +ZJ_:1[Aj cos( jot)+B, Sln(ja)t)] , >0 (5)
Burada, To, Ta, A;j Ve Bj parametreleri asagidaki formiillerle hesaplanir:
1 2 . 2 "y
T, :ﬁziN:lT(O,ti), A :ﬁz:ilT(O,ti)cos(Jwti),Bj ZEZLT(QE)S'”(JMJ (6)

Burada; T(0, t;) - zamanin t; anindaki toprak yiizeyinin sicakligidir (°C); ti - gozlemlerin zamani, N -
gozlemlerin sayisidir. Faz kaymalar1 (faz agisi ¢) ve genlik terimleri (T;), A; ve Bj katsayilariyla
asagidaki sekilde hesaplanir:

arctan(—Bj/Aj) , A >0

T,= A’ +B2, &,={ /2 A =0 ,(j=12..,m) (7)

n—arctan(Bj/Aj), A <0

Sicakligin giinliik degisimi Fourier tarafindan incelenen bigimde siniisoidal (veya kosiniisoidal) olarak
ifade edilildigi durumda (4) ve (5) ifadelerinde harmoni m = 1 igin ¢(t) ’in analitik ifadesi asagidaki
gibi daha sade yazilabilir:

p(t) =T, + T, cos(wt+e)=T, + A-cos(wt)+B-sin(wt) (8)
Toprak profili yiizeyindeki sinir kosuluna benzer olarak profilin herhangi bir derinliginde de birinci,
ikinci ve ligiincii sinir kosullart verilebilir.

Toprak genellikle yar1 sinirlt bir masif olarak kabul edilir ve derinlikte iki ¢esit sinir kosulu verilir.
Toprak sicakligi dalgasmin salinimi derinlik arttik¢a giderek gevser ve belli bir z > L derinlikten sonra
sicaklik degismez. Bu nedenle, topragin derinliginde 1s1 kaynagmin ve aktarimmin olmadigi durumu
ifade edebilecek iki bigimde sinir kosullar1 yazilir:

T(z=L,t)=T_=const (9)
T(x—>o0,t)=T, veya T(x—>o0,t)=T, =const (10)

Pratik hesaplamalar yapilirken, sonsuzlukta toprak sicakligi degerinin: T(z—o0,t) bilinmesi miimkiin
olmadigindan (yer kiiresinin yari¢api R#c sonsuz olmadigindan, ¢iinki R<6.371 km,) sinir kosulu olarak
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Y verilmesi de mantikli ve miimkiin degildir. Bu nedenle, topragin belirli bir derinliginde 2. Tiir Sinr

Kosulu olarak bilinen kosul asagidaki kosullardan biri daha mantikli olarak gergegi yansitmaktadir:
OT(x=L,t)/ox=0 veya OT(x—>oo,t)/ox=0 (11)

Toprakta bir boyutlu 1s1 iletimi denkleminin analitik ¢éziimleri

Topragin yar1 sinirlt bir bolgesi igin (2) nolu 1s1 iletim denklemin asagidaki sinir-deger:

T(2,0)=T,, T(0,t) =T, + Y T; -cos( jot+s; ), OT(x > o0,t)/ox=0,t 20 (12)
j=1
kosullarina gére boyutsuz y ve 1 degiskenleri ile ifade olunmus bir ¢6ziimii vardir (Mikail, 2024):
j=m P
T(y,r):T0+Zj:lQ>j(bj,y)-cos[1a)r+ozj (bj,y)] (13)
Burada, y:t, T:F, = . b =L JT—K, ®;(b,y)=Te ,aj(bj,y):gj—bjy
0

Bu problem Fourier tarafindan incelenmistir; ilk kez Kelvin tarafindan Edinburgh topraklarindaki
sicakligin seyrini belirlemek i¢in kullanilmistir ( Carslaw and J. Jaeger, 1959, s. 86).

Topragimn sinirhi [0 <z < L] bolgesinde 1s1 iletim denkleminin baslangi¢ kosulsuz sinir probleminin:
m
T(0,t)=T,+ Y T;-cos( jot+s;), 0T(x=L,t)/ox=0 (14)
=1

boyutsuz degiskenlere ve parametrelere gore ¢oziimii asagidaki sekildedir (Mikail vd. 2024):

T(y,7)=T, +Z;:TCDJ. (b;. y)-cos[jc57+aj (b;, y)] (15)

h(d. d.
@aj(bj,y):Tj. c ( J)+COS( J)) ’ dj:2bj(1_y),bj:|_ h%’

ch(2bj)+cos(2bj

Burada,

sh (a;)sin(b;y)-+sh(b;y)sin(q;)
ch(qj )cos(bjy)+ch (bjy)cos(qj)

ve ch(z)= [exp(z) + exp(—z)]/ 2, sh (Z) = [exp(z) - exp(—z)]/ 2 - sirastyla hiperbolik kosiniis ve

Q; (bj,y):sj —arctan

}’ g, =b;(2-y).

hiperbolik siniis fonksiyonlaridir.
MATERYAL ve METOT
Materyal

Arastirma, Igdir ili Melekli beldesi smirlari iginde yer alan Igdir Universitesi biinyesindeki Tarimsal
Uygulama ve Arastirma Merkezi (TUAM) deneme arazisinde 60 cm derinliklerinde toprak profili
acilarak gergeklestirilmigtir. Arazi (WGS 84) 39°55'41"-39°55'50" kuzey enlemleri ile 44°05'34"-
44°05'45" dogu boylamlarinda yer almaktadir. Igdir'da yazlar sicak, kislar ilimandir. Bolgede en yiiksek
yagis Mayi1s ayinda, en diisiik yagis ise Agustos ayinda goriilmektedir. Yillik ortalama yagis 254,2 mm
iken, 1.094,9 mm buharlasma meydana gelmektedir (Anonim, 2018). Deneme arazisinde agilan 60
cm’lik toprak profilinden alinan toprak ornekleri ile topragin fiziksel ve kimyasal 6zellikleri, toprak
tekstiirii, toprak nemi, organik madde, kire¢ igerigi, hacimsel agirligi, pH ve EC degerleri belirlenmistir.
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Sekil 1. Igdir Universitesi Tarimsal Arastirma ve Uygulama Merkezi deneme alani
Metot

Toprak 6zelliklerinin belirlenmesi i¢in sensorlerin yerlestirildigi araziden bozulmus ve bozulmamig
toprak ornekleri toplandi. Bozulmus toprak orneklerinde toprak dokusu, toprak nem igerigi ve organik
madde belirlenirken bozulmamis toprak orneklerinde toprak hacim yogunlugu belirlendi. Toprak
dokusu, toprak nem igerigi, organik madde ve hacim yogunlugu Gee ve Bauder (1986), Black (1965),
Walkley ve Black (1934), Blake ve Hartge (1986)'a gore belirlendi.

Toprak ozellikleri ve biinyesi

Calisma alan1 topraklari, kum tekstiiriine sahip olup, biiyiik tanecikler igerir. Caplar1 0,02 ila 2 mm
arasinda olan toprak taneciklerinin ¢ogunlukta bulundugu toprak tiiriidiir. Genellikle su ya da riizgrin
etkisiyle olusur ve kalin katmanli gevsek sedimentlerin {riiniidiir. Cok diisiik su tutma kapasitesine
sahiptir. Bu nedenle ilkbaharda ¢ok ¢abuk ismir ve yazin da ¢abuk kurur. Bu tiir topraklar besin
maddelerince fakir topraklar1 olustururlar ve yikanma kayiplar1 biiyiiktiir. Kil bakimindan oldukca
disilk kumlu topraklarda orman vejetasyonu yetisebilir. Bu topraklarin, organik giibre ve humus
verilerek verimli hile getirilmeleri olasidir. Calisma alanini topraginda kum, silt ve kil miktarlar1 ve bazi
fiziksel ve kimyasal toprak 6zellikleri Cizelge 1°de verilmistir. Ortalama kil %22,27, silt %27,17 ve
kum miktar1 %51,52 olarak bulunmustur.

Cizelge 1. Calisma alani topraginin biinyesi (kil, tin ve kum miktarlari), (%) ve pH, EC, organik
madde (OM) degerleri

Derinlik  Kil (Clay) Tin (Silt) Kum (Sand) Tekstiir pH EC oM
cm <0.002 mm 0.002-0.05 mm > 0.05 mm sinfl 01:01 dS/m %
0-10 28.58 32.07 39.75 CL* 8.42 0.3877 140
1020 27.36 31.48 42.82 CL 8.26 04126  1.62
20-25 25.55 29.52 45.13 L 8.01 0.5417 2.35
25-30 20.41 23.22 56.38 SCL 8.03 05524 281
30-35 17.44 19.63 66.37 SL 8.05 0.5507  3.07
35-40 14.28 27.11 58.68 SL 8.12 05121  2.66
0-40 22.27 27.17 51.52 8.15 0.4928 2.32

*CL-(Clay Loam) Killi tin, L-(Clay Loam)Tin, SCL-(Sandy Clay Loam) Kumlu killi tin, SL-(Sandy
Loam) Kumlu tin
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Toprak sicakhiginin belirlenmesi (6l¢iim sistemleri)

Topraklarin termal &zelliklerinin hesaplanabilmesi i¢in arazi sartlarinda uzun sireli sicaklik
Olciimlerinin yapilmasi gerekmektedir. Denemede sicaklik dlglimiiniin kaydedilmesinde kullanilacak
olan termal algilayict sensorler toprak pofili agilarak toprak profilinde sirasiyla z =0, 5, 10, 15, 20, 40
ve 60 cm derinliklere ayn1 diizlemde yerlestirilmistir. A¢ilan profilde 7 adet sensor kullanilarak sicaklik
Olciimleri gergeklestirilmistir (Sekil 2).

=

5 cm

5 cm

20 cm

Sekil 2. Sensorlerin toprak profilindeki yerlesim plani

Elitech RC-4 mini TDL (Temperature Data Logger) sicaklik sensorleri

Arazide yapilan aragtirmada, toprak sicakligini belirlemek i¢in termal algilayici olarak Elitech RC—4
mini sicaklik sensorleri kullanilmistir. Bu termal algilayicilar korumali ve dayanikli sensor tabanli bir
irlin olup bellek boliimiinde sicaklik Sl¢limlerini kayit edip hafizasinda depolayan bir sistemdir.

Kaydedilen sicaklik dereceleri
edilebilir.

Elitech RC—4 mini Temperature

dogrudan depolanir ve kullanicilar tarafindan histogramlar: elde

Data Logger birer dijital termometre olup 0,5°C araliklarla sicaklik

Olcer. Calisma araligi -30°C ile +60°C olup -30°C 6l¢iim yapabilirler. Bu sensorler, 10 saniye ile 24 saat
arasinda belirlenen araliklarda dlglimler yapabilmektedir. Sicaklik degerleri 16.000 adet veri kiimeleri

seklinde depolanabilmekte ve
kaydedebilmektedir.

0,1°C ¢oziiniirlik ile uzun siireli sicaklik histogramlarini

Arastirma siiresince (01.03.2020-31.05.2020) toprak profilinde sicaklik degerleri z = 0, 5, 10, 15, 20,

40 ve 60 cm derinlikleri igin

kayit altina alinmistir. Arazi arastirmasinda kullanilan sicaklik

algilayicilarin hafizasinda kaydedilen degerler aragtirma sonucunda RC—4 mini programu ile bilgisayara

kaydedilmistir.

Sekil 3. Toprak profilinde Elitech RC-4 Mini TDL sensoérlerinin yerlestirilmesi

Topragin Termal Ozelliklerinin Hesaplanmasi

Topraklarin termal 6zellikleri (hacimsel 1s1 kapasitesi, termal yayilma katsayisi, termal iletkenlik, sonme
derinligi, 1s1 emilimi, 1s1 akis1) asagidaki yontemlere gore hesaplanacaktir.
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¥ Hacimsel ve Ozgiil Is1t Tutumu (Kapasitesi)

Topragin hacimsel 1s1 kapasitesi 6zgiil 1s1 kapasitesi ile asagidaki gibi hesaplanir (De Vries, 1952, 1963;
Hillel, 1982; Juri vd., 1991; Shein ve Goncharov, 2006):

mor mor
CV:Cms'pb+va'9:|:Cmorg' g-’-Cmmin'(l_ gjj|'pb+cvw.0 (16)
, ) . m . m )

Burada, Cms - topragin kat1 kisminin 6zgiil 1s1 kapasitesidir, J (kg °C)™; pp - topragm yogunlugudur
(hacimsel agirhig1), kg m; Cy, - toprak neminin hacimsel 1s1 kapasitesidir, 4186,6x10° kJ (m®°C)™* 'dir;
0 - hacimsel nem igerigi, m® M, Cmorg V& Cmmin - sirasiyla topragin kati fazmnin organik ve mineral
bilesenlerinin dzgiil 1s1 kapasiteleridir, J (kg °C)™; Morg - topragin organik maddesinin kiitlesidir, kg; m
- toprak kiitlesi, kg; Morgm™ - topraktaki organik madde icerigidir, %.

Is1 Yayinim Parametrelerinin Belirlenmesi

Cizelge 2. 0T(o0, t)/0z=0 sinir kosuluna gdre var olan hesaplama yontemleri

Katmansal yontemler

M-1. Sicaklik dalgasinin genligini iceren algoritma

2
Ziy— 1
K.:l. ( 1 ) . (17)

M-2. Arktanjant igeren algoritma

« _r. (Zi+1_zi)2
i To 2 [Tl(zi)_TB(Zi)][TZ(ZHl)_T4(Zi+1)]_[T2(Zi)_T4(Zi)][T1(Zi+l) _T3(2i+1)] 18
[Tl(zi)_Ts(Zi)][Tl(zi+1)_T3(2i+1)]+[T2(Zi)_T4(Zi)][T2(Zi+1)_T4(Zi+1)] ( )

arctan

M-3. Logaritma igeren algoritma

K, :l_ [Z(Zniz_ Zi)] 2 (19)
Ty In? [T.(z)-T,(z)] +[T,(z)-T,(z)]

[T1(2i+1) _T3(2i+1)]2 + [Tz(zi+1) _T4(Zi+1)]2

M-4. Sicaklik dalgasinin faz kaymasini igeren algoritma

2
Tz,
Ki — _[ i+l i J (20)
To \ &in &

Noktasal yontemler

M-5. Sicaklik dalga genligini (Ta) ve logaritma igeren algoritma (m=1)

n (22,)°
K= 2 (21)

Yo In? {zj—l[T (Zi’ti )_T (Zi’t“zﬂz /4T§}
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M-6. Sicaklik dalga genligini (Ta) ve logaritma igeren algoritma (m=2)

2z, ’
K= p (22) (22)

. Inz{zj_ [T(Zi’ti)‘T(Zi’thfl)T/STi}

Cizelge 3. 0T(z=L , t)/0z=0 sinir kosuluna gdre gelistirlmis yontemler

Noktasal yontemler

M-7. Sicaklik dalgasinin genligini (Ta) ve profil derinligini (L) iceren noktasal

algoritma (m=1)

2 2

Z[T(Zi’ti)_T(zi't”Z)] ch(d)+cos(d)

Mm:l b’ )= i=1 = :Mm:]' b1 . (23)
o (0:2) 4T? ch(2b)+cos(2b) ™ (b:z)
2
L m=1 *, m=1 *, —4
K, zr_t‘(b_;‘j ,d=2(L-2) TOLK Mot (b5 y, )Mt (b y, )| <10

M-8. Sicaklik dalgasinin genligini (Ta) Ve profil derinligini (L) igeren noktasal algoritma
(m=2)

g i[T(Ziiti)_T(zi’ti+4)]2 Ch(d)+COS(d) -
MG (b:2) =+ 8T ~oh(2)+cos(2b) (b:2)

d=2(L-z)y7/zx

Toprakta Is1 Akiminin Hesaplanmasi

(24)

Toprak yiizeyinden derinlige dogru olan 1s1 akiminin hesaplanmasi i¢in ikinci tiir: 6T(z—o, t)/0z=0 sinir
kosuluna gére bulunmus (13) nolu ¢6ztiimii bir (m = 1) ve iki (m = 2) harmoni i¢in kullanilarak, toprak
yiizeyinden olan 1s1 akiminin (g ve z) formiillerini (Nerpin vd., 1967):

04 (1)=0(=0tm=1) =B 005 T +{ot+c)| -

0 (t)=a(z=0,t,m=2)= Blcos[%+(mt+sl)

+B, cos {% +(20t +¢, )} (26)

kullanilarak 1s1 akiminin degerlerinin hesaplanmasi sunulmustur. Burada:
B, =T,C,vox, B, =T,C v2wk (27)

Daha sonra, ikinci tiir: 6T(z=L, t)/0z=0 sir kosuluna gore bulunmus (15) nolu ¢6ziimiin bir (m = 1) ve
iki (m = 2) harmoni i¢in tarafimizca gelistirilen, asagidaki esitlikler (Mikail vd., 2024):
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Uyoso (1) =T, {sh (2b)cos [% +(ot+ s)} —sin(2b)cos {% —(ot+ 8)j|} (28)

+T, {sh (2b,)cos [% +(20t+e, )} —sin(2b, )cos [% —(20t+e, )}}

kullanilarak 1s1 akim1 degerlerinin hesaplanmasi sunulmustur. Burada,

A(b,)=ch(2b,)+cos(2b,), A(b,)=ch(2b,)+cos(2b,), o=2n/t,

(29)

Diger 1s1sal ozelliklerin hesaplanmasi

Diger 1s1sal ozelliklerin hepsinin hesaplanmasinda temel parametre olarak 1s1 yaymim parametresi
kullanildig i¢in, diger parametreler:

A=x-C,d=Jrxlx, $=2Jmxlz, , A=27/d, e=CJx (31)
hesapanirken bu kisimda agiklanan yeni yontemler sayesinde hesaplanmis « degelerinin kullanilmas1
gerekmektedir.

BULGULAR ve TARTISMA

Topragm kati kisminin (Cms) 6zgiil ve hacimsel 1s1 (Cy) tutumlari, (16) formiil ile hesaplanmig ve
degerleri Cizelge 3°de verilmistir

Cizelge 3. [lkbahar mevsimi (01.03.2020-31.05.2020) igin topragin 1sisal 6zellikleri

Derlnllkler pb 0 morg/m Cm org Cm min Cms CVW CV

cm kgm?® m*m?® % Jkgtect kJ m3°C?

0-10 1092.4 0.2769 0.0140 1925928 753.624 770.036 4186.8 2000.64
10-20 1108.0 0.2805 0.0162 1925928 753.624 772.615 4186.8 2030.44
20-25 1159.3 0.2974 0.0235 1925928 753.624 781.173 4186.8 2150.81
25-30 11721 0.2765 0.0281 1925928 753.624 786.566 4186.8 2079.44
30-35 1279.7 0.2967 0.0307 1925.928 753.624 789.614 4186.8 2252.81
35-40 1334.2 0.2858 0.0266 1925.928 753.624 784.807 4186.8 2243.63
0-40 1190.93 0.2856 0.0232 1925928 753.624 780.802 4186.8 2126.30

Olciimler ve Grafikler

Agilan profilde termal algilayici olarak Elitech RC—4 sicaklik sensorleri araciligi ile toprak yiizeyinde
ve farkli derinliklerde sicaklik degerleri 6lgtilmiistiir. Bu ¢alismada 01.07.2019-01.07.2023 tarihleri
arasinda farkli derinliklere (0, 5, 10, 15, 20, 40 ve 60 cm) yerlestirilen sensorler araciligiyla sicaklik
verileri toplanmistir. Bu verilerden ilkbahar: 01.03.2020-31.05.2020 tarihleri arasindaki ortalama
degerleri Cizelge 4 ve grafigi Sekil 4 'de verilmistir.
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t Derinlikler (cm)

i Saat 0 5 10 15 20 40 60
1 0 11.33 12.01 14.03 13.39 13.31 12.14 11.79
2 1 10.96 11.64 13.68 13.17 13.17 12.17 11.80
3 2 10.60 11.30 13.34 12.95 13.04 12.19 11.81
4 3 10.24 10.97 13.03 12.74 12.89 12.21 11.82
5 4 9.93 10.67 12.74 12.53 12.74 12.22 11.82
6 5 9.63 10.39 12.45 12.33 12.59 12.23 11.83
7 6 9.44 10.17 12.18 12.13 12.44 12.24 11.84
8 7 9.70 10.17 11.92 11.95 12.30 12.23 11.84
9 8 10.56 10.57 11.68 11.81 12.17 12.23 11.85
10 9 11.72 11.34 11.45 11.77 12.08 12.22 11.86
11 10 13.06 12.27 11.29 11.86 12.05 12.21 11.86
12 11 14.37 13.32 11.30 12.07 12.09 12.19 11.87
13 12 15.51 14.27 11.52 12.40 12.23 12.17 11.87
14 13 16.26 15.04 11.92 12.82 12.43 12.16 11.88
15 14 16.64 15.55 12.49 13.25 12.69 12.14 11.89
16 15 16.75 15.86 13.16 13.67 12.97 12.13 11.89
17 16 16.59 15.91 13.81 14.01 13.22 12.13 11.89
18 17 16.03 15.67 14.40 14.25 13.47 12.13 11.90
19 18 15.32 15.26 14.80 14.39 13.64 12.14 11.90
20 19 14.43 14.67 15.07 14.40 13.75 12.15 11.90
21 20 13.61 14.05 15.15 14.33 13.77 12.17 11.90
22 21 12.93 13.48 15.07 14.17 13.76 12.20 11.90
23 22 12.39 12.98 14.85 13.97 13.69 12.22 11.91
24 23 11.92 12.55 14.52 13.75 13.58 12.25 11.91

min 9.44 10.17 11.29 11.77 12.05 12.13 11.79

max 16.75 15.91 15.15 14.40 13.77 12.25 11.91

Topragin Yiizey Bolgesi Parametrelerinin Degerleri

Cizelge 5. Yaz mevsimi (01.03.2020-31.05.2020) toprak yiizey parametreleri

Calisma alani topraginin yilizey hava bolgesinin (5) bigimindeki (m=1 ve m=2) sicaklik dagiliminm
belirlemek i¢in (6)-(7) Nolu formiiller kullanilmigtir. Bir ve iki harmoni igin yaz mevsimi (01.06.2020—
31.08.2020) ortalama degerleri 6rnek hesaplama i¢in secildiginde, n=3,1416; 16=24 saat olmak {izere
hesaplanmis ve Cizelge 5’te sunulmustur.

Hormoni sayisi

m=1 m=2
Gozlem sayisi, n 24 24
Parametre sayist, p 3 5
Serbestlik derecesi, df=n-p 3 19
Ortalama giinliik sicaklik (To), °C To 12.9127 To 12,9127
Yiizeyi sicakhiginin dalgasimin genligi (T;), °C T1 3.4375 T, 0,7946
Sicaklik dalgasinin faz kaymasi € 2.1760 € -0,8483

Yaklasimin istatistiksel parametreleri

Determinasyon Katsayist, % R? 94.75 99.81
Diizeltilmis R-Kare, % Ry 94.51 99.8
Tahminin Standart Hatas1 (RMSE T'in t) o 0.6118 0.1220

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan

252



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

| AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

Mutlak Yiizde Hata Ortalamasi (MAPE), % A 4.1965 0.7204
Willmott Uyumluluk Endeksi D 0.9991 0.9995
Theil Tahmin Dogrulugu Katsayisi ul 0.0362 0.0041
Akaike Bilgi Kriteri AIC 0.0838 -1.1082

Topragin Is1 Yayinim Parametresi Degerinin Hesaplanmasi

Bu kisimda, 1s1 yaymim parametresinin farkli (klasik ve tarafimzca gelistirilimis) yontemlerle
hesaplanmis degerler karsilastirilmig ve model se¢im kriteleri kullanilarak en iyi model belirlenmistir.
Bu amagla, 1s1 iletimi denkleminin bir ve iki harmonili ¢oziimlerine dayanarak bulunmus klasik ve
tarafimzca gelistirilimis (17)-(24) nolu yéntemler (modeller) kullanilmustir. Once bir harmoni (m = 1)
icin, daha sonra benzeri hesaplamalar iki harmoni (m = 2) i¢in yapilmustir.

Hesaplamalar, once Cizelge 4’deki veriler kullanilarak, (17)-(20) nolu katmansal yontemlerle, sirasiyla
[0; 0.05], [0.05; 0.10], [0.10; 0.15], [0.15; 0.20], [0.20; 0.40 m] katmanlarinin her biri i¢in yapilmis ve
son olarak [0; 0,40 m] katmani i¢in 151 yayimnim parametresinin ortalama degeri saptanmistir.

Daha sonra, Cizelge 4’deki 6lgtim verileri kullanilarak, (21)-(24) nolu noktasal yontemlerle, sirasiyla
0.05, 0.10, 0.15, 0.20 ve 0.40 m noktalarinin her biri i¢in yapilmig ve son olarak [0; 0,40 m] katmani
icin 181 yayimim parametresinin ortalama degeri saptanmistir. Bu degerler Cizelge 6’de verilmistir.

Cizelge 6. Bahar mevsimi i¢in farkli metotlarla hesaplanmis 1sisal parametrelerin degerleri

= ’ i
T ¢ = K-10° A d e v-10° A
o ) o
= = £
E = £ m2st  Wmtoc?! m  Ws»m2°Ct mst  cm
n
Katmansal Yontemler
1 m=1 0.6972 1.4824 13.85 1775.39 1.0070 87.00
= 2 m=1 0.8752 1.8610 15.51 1989.24 1.1283 97.48
(E 3 m=1 0.7202 1.5313 14.07 1804.43 1.0234 88.43
g 4 m=1 0.7969 1.6945 14.80 1898.17 1.0766  93.02
=
< Noktasal Yontemler
5 m=1 0.8756 1.8618 15.52 1989.67 1.1285 97.50
6 m=2 0.8843 1.8802 15.59 1999.48 1.1341 97.98

Noktasal Yontemler

)
[l
S% 9 m=1 0.9584 2.0379 16.24 2081.65 1.1807 102.01
=
10 m=2 0.9725 2.0678 16.35 2096.83 1.1893 102.75

*1,2,3,4: Genlik, Arctanjant, Logaritma, Faz kaymasi1 iceren metotlar
Diger Isisal Ozelliklerin Hesaplanms Degerleri

Diger 1sisal ozelliklerde temel parametre olarak 1s1 yaymimi yer aldigi igin, (31) nolu esitlikleri
kullanilarak diger 1sisal 6zellikler hesaplanmis Cizelge 6’de sunulmustur.
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¥ Hesaplama modellerinin se¢imi ve modelin yeterliligi

Toprak bitki kdk bolgesi (0 <z <20 cm) katmani i¢in sicakliklarin sensorlerle 6l¢iim ve farkli modellere
gore hesaplanmis tahmin degerleri arasinda karsilastirma yapilarak hangi modelin daha uygun
(adequate) oldugunu tespit etmek amaciyla hesaplamalar yapilmstir.

Sicakliklarin tahmin degerlerinin hesaplanmasinda; birinci: 0T(z—, t)/0=0 ve ikinci tiir: 0T(z=L,
t)/0z=0 sinir kosullarina gére bulunmus (13) ve (15) Nolu ¢6ziimlerin m=1 ve m=2 harmonileri i¢in
olan 6zel ¢oziimleri kullantlmagtir.

Topragin z = z; derinliklerindeki sicakliklarini (13) ve (15) nolu formiillerle hesaplarken Cizelge 6’de
toprak ylizeyi havasi bolgesinin belirlenmis 1sisal 6zelliklerin (To, Ti, &) degerleri kullanilmistir.
Hesaplamalarda, farkli katmansal (M1-M4) ve noktasal (M5-M8) yontemleriyle saptanmis Cizelge 6’da
yer alan 1s1 yayinim parametrelerinin degerleri kullanilmistir. Toprak profilinin z = 5, 10, 15 ve 20 cm
derinliklerindeki sicakliginin tahmin edilmesinde farkli modellerin (M1-M8) etkinligi Cizelge 7’de
verilmistir.

Cizelge 7. Bahar mevsiminde dlgiilen Tsi¢(z. t) ve farkli modellere (M1-MS8) gore hesaplanmis

Thes(z.t) sicakliklar1 arasindaki model se¢im kriterleridegerleri

= Modeller*
g M1 M2 M3 M4 M5 M6 M7 M8
¥ z=5cm
r 96.88 | 97.35 | 96.96 | 97.18 | 97.35 | 98.80 | 9754 | 99.56
o 0.57 0.51 0.56 0.53 0.51 0.33 0.48 0.11
z=10cm
r 78.36 | 7355 | 7767 | 7552 | 7354 | 6672 | 7124 | 69.44
o 0.93 1.04 0.94 0.99 1.04 1.19 1.06 0.24
z=15cm
r 9855 | 9853 | 9863 | 9870 | 9853 | 91.94 | 9829 | 99.26
o 0.26 0.25 0.25 0.24 0.25 0.49 0.26 1.10
z=20cm
r 9846 | 9265 | 9224 | 9269 | 9864 | 8407 | 98.69 | 99.39
o 0.11 0.27 0.25 0.25 0.14 0.52 0.13 0.22

* M1 — Genlik, M2 — Arktanjant, M3 — Logaritmik, M4 —Faz kaymasi ve M5-M8 — bir ve iki
harmonili

noktasal algoritmalar.

Olgiilen Ty(z, t) ve farkli modellere (M1-M8) gore hesaplanmis Thes(z, t) sicaklik degerleri arasindaki
karsilastirmalart model se¢im Olgiitleri (kriterlerin) kullanilarak en iyi modelin segimi yapilmustir.
Arastirmada en uygun modelin se¢ilmesi i¢in, model se¢im dlgiitleri olan r (korelasyon katsayisi), ve o
(tahmininin standart hatasi) kullanilmistir. Sonuglar Cizelge 7°de sunulmustur. Model se¢im kriterlerine
gore en iyi modelin M8 oldugu tespit edilmistir.

Yapilan hesaplamalar sonucunda 1s1 yaymimi k=0.9725x10° m?s™, 1s1 iletkenligi A=2.0678 W m™°C™,
sénme derinligi d=16.35 cm, 1s1 emme kapasitesi e=2096.83W s*>m2°C™, sicaklik dalgasinin yayilma
hiz1 V=1.1893x10" m s, ve dalga uzunlugu A=102.75 cm olarak tespit edilmistir.

Cizelge 6°da farkli yontemlerle hesaplanmis 1s1 yaymim parametresinin degerleri kullanilarak toprak
yiizeyinde 1s1 akimi q(z=0, t) parametresinin degerleri (25)-(30) esitliklerine gore hesaplanmistir. Bu
degerler Cizelge 8'de sunulmustur.
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Cizelge 8. Bahar mevsiminde toprak yiizeyinde (M1-M8) modellere gére hesaplanmis 1s1 akimi

t To Katmansal, q(z=0,t), W m Noktasal, q(z=0, t), W m™
saat °C M1 M2 M3 M4 M5 M6 M7 M8

1 0 11.33 -51.17 -57.33 -52.01 -54.71 -57.35 -44.97 -59.65 -40.09
2 1 10.96 -51.84 -58.08 -52.69 -55.42 -58.10 -40.23 -60.66 -43.18
3 2 10.60 -48.98 -54.88 -49.78 -52.36 -54.89 -36.39 -57.53 -46.91
4 3 10.24 -42.77 -47.93 -43.47 -4573 -4794 -33.81 -50.48 -49.66
5 4 993 -3366 -37.71 -3421 -3599 -37.72 -31.80 -39.99 -49.27
6 5 9.63 -2225 -2493 -22.61 -23.79 -2493 -28.84 -26.78 -43.73
7 6 944 932 -1045 -947 -997 -1045 -23.16 -11.74 -31.88
8 7 9.70 424 4.75 431 4.53 475 -13.38 410 -13.86
9 8 1056 1751 19.62 1780 1872 1963 095 19.66 8.70
10 9 11.72 2959 3316 30.08 3164 33.16 1896 33.88 32.87
11 10 13.06 39.65 4443 4030 4240 44.44 3855 4579 55.05
12 11 1437 4701 5268 47.78 50.27 52.69 56.73 5458 71.70
13 12 1551 5117 5733 5201 5471 5735 7029 59.65 80.12
14 13 1626 5184 58.08 52.69 5542 58.10 76.53 60.66 79.08
15 14 16.64 4898 5488 49.78 5236 54.89 73.93 57.53 69.06
16 15 16.75 4277 4793 4347 4573 4794 6254 5048 52.13
17 16 16,59 33.66 37.71 3421 3599 37.72 44.02 39.99 31.40
18 17 16.03 2225 2493 2261 23.79 2493 2127 26.78 1031
19 18 1532 932 1045 947 997 1045 -216 1174 -8.14
20 19 1443 -424 -475 -431 -453 -475 -2292 -410 -22.04
21 20 1361 -1751 -19.62 -17.80 -18.72 -19.63 -38.49 -19.66 -30.85
22 21 1293 -29.59 -33.16 -30.08 -31.64 -33.16 -47.69 -33.88 -35.34
23 22 1239 -39.65 -44.43 -40.30 -42.40 -44.44 -50.77 -45.79 -37.18
24 23 1192 -47.01 -52.68 -47.78 -50.27 -52.69 -49.16 -54.58 -38.27
Min 944 -5184 -58.08 -52.69 -55.42 -58.10 -50.77 -60.66 -49.66
Max 16,75 5184 58.08 5269 5542 58.10 76.53 60.66 80.12

Cizelge 8’den goriildiigi gibi, en yiiksek 1s1 akiminin saat 12:00°de 80.12 W m™, en diisiik 1s1 akiminin
ise gece saat 03:00°de —49.66 W m™ oldugu tespit edilmistir.

SONUCLAR

Topragm belirli bir derinlikteki gercek sinir kosulu olarak asagidaki 1. tiir veya 2.tiir kosullarindan:
T(z=L, t)=T. = const, dT(z—x, t)/0z=0, 0T(z=L, t)/0z=0 biri daha mantikli olarak gercegi
yansitmaktadir.

Literatiirlerde var olan ve tarafimizca gelistirilen modeller asagidaki bigimde siniflandirilmigtir: Toprak
profilinin iki farkli z = z; ve z = zj+; derinliklerindeki sicaklik degerleri kullanildigr i¢in Genlik (M1),
Arktanjant (M2), Logaritmik (M3) ve Faz kaymasi (M4) modelleri katmansal algoritma olarak
isimlendirilmistir. Toprak profilinin herhangi z = zi noktasindaki sicaklik degeri kullanildigi i¢in
noktasal algoritma olarak isimlendirilmis ve (M5)-(M&8) ile isaretlenmistir.

Matematiksel modelleme ile topragin temel 1sisal 6zellikleri: 1s1 yaymim, 1s1 iletkenligi, sicakligin
sonme derinligi, toprak 1s1 emme parametresi, toprakta sicaklik dalgasinin yayilma hizi, dalga uzunlugu
ve 151 akimi parametrelerinin degerleri hesaplanmustir.

Ilkbahar: 01.03.2020-31.05.2020; mevsim sicakliklarmnin ortalama degerleri kullanilarak 1s1 yaymnim
parametresinin degerleri farkli yontemler kullanilarak hesaplanmustir.
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¥ Hesaplamalar sonucunda en iyi performans gosteren modelin 0T(z=L, t)/0z=0 sinir kosullara gore

bulunmus iki (m=2) harmonili ¢6ziimlerine dayanarak gelistirilmis noktasal (M8) model oldugu
saptanmustir. Hesaplamalar dogrultusunda hacimsel 1s1 kapasitesi, C,=2126.3 kJ/(m? °C); 1s1 yaymimu,
x=0.9725 m%s?; 1s1 iletkenligi, A= 2.0678 W m™1°C?, sénme derinligi d=16.35 cm, 1s1 emme, €=2096.83
W s> m?2°C?, 151 dalgasinin hiz1, v=1.19 m s ve 1s1 dalgasinmn uzunlugu A=102.75 cm olarak tespit
edilmistir. Ayrica belirlenen model dogrultusunda, en yiiksek 1s1 akiminin saat 12:00°de (80.17 W-m™),
en diisiik 1s1 akiminin ise gece saat 03:00°de (-49.69 W-m™) oldugu belirlenmistir.
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F, KADEMSINDEKI DOMATES HATLARININ KOK UR NEMATODLARINA (Meloidogyne
spp.) DAYANIKLILIGIN MOLEKULER MARKOR YARDIMIYLA BELIRLENMESI

MOLECULAR MARKER ASSISTED DETERMINATION OF RESISTANCE OF TOMATO
LINES IN F, STAGE TO ROOT-KNOT NEMATODES (Meloidogyne spp.)
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OZET

Kok-ur nematodlart (Meloidogyne spp.) domates (Solanum lycopersicum L.) iiretiminde onemli
derecede verim kayiplarina neden olmaktadir. Nematodlar, duyarli domates bitkilerinin koklerinde
olusturduklari urlardan dolayi, bitkinin topraktan su ve besin maddesi alimini engellemektedir. Domates
yetistiriciliginin yapildig1 alanlarda kok-ur nematoduna karsi genetik dayanmiklilik, bitkisel iiretimi
stirdiiriilebilir kilmaktadir. Calismanin amaci, farkli meyve tiplerine sahip F» kademesindeki domates
genotiplerinde kodominant SCAR Mi-23 markoérii kullanarak molekiiler olarak nematoda dayaniklilik
durumlarinin belirlenmesidir. Bu amagla ¢alismada farkli meyve tiplerdeki 6 adet F; kademesindeki
domates bitkilerinin kendilenmesiyle elde edilen F» kademesindeki 48 adet domates genotipi
kullanilmistir. Calismada V30 (oval), G300 (pembe beef), V31 (oval) ve V32 (oval) hatlarina ait F»
bitkilerinin tiimii hassas veya caligmamuis olarak tespit edilirken; S230 (tekli kirmizi) hattina ait 8 adet
F bitkisinden 3 tanesi (S230-2, S230-3 ve S230-7) homozigot dayanikli ve 1 tanesi (S230-1) heterozigot
dayanikli olarak tespit edilmistir. S15 (salkim yuvarlak) hattina ait F bitkilerinin 2 tanesi (S15-5 ve
S15-7) homozigot dayanikli ve 5 tanesi ise (S15-1, S15-2, S15-3 S15-4 S15-6) heterozigot dayanikli
olarak belirlenmistir. Elde edilen kok-ur nematoduna dayanikli genotipler, ileride yapilacak nematoda
toleransli ¢esit ve anag 1slahi ¢aligmalarinda nitelikli ve genis gen havuzlarmin olusturulmasina katki
saglayabilecektir.

Anahtar kelimeler: Domates, Kok-ur nematodu, Molekiiler markor, SCAR Mi23

ABSTRACT

Root-knot nematodes (Meloidogyne spp.) cause significant yield losses in tomato (Solanum
lycopersicum L.) production. Nematodes prevent the plant from absorbing water and nutrients from the
soil due to the galls they form on the roots of sensitive tomato plants. Genetic resistance against root-
knot nematode in tomato growing areas makes plant production sustainable. The aim of the study is to
molecularly determine nematode resistance status using the codominant SCAR Mi-23 marker in F, stage
tomato genotypes with different fruit types. For this purpose, 48 tomato genotypes in the F; stage,
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obtained by selfing 6 F; stage tomato plants with different fruit types, were used in the study. In the
study, while all F, plants belonging to V30 (oval), G300 (pink beef), V31 (oval) and V32 (oval) lines
were detected as sensitive or inoperative; Of the 8 F, plants belonging to the S230 (single red) line, 3
(S230-2, S230-3 and S230-7) were found to be homozygous resistant and 1 (5230-1) was found to be
heterozygous resistant. Of the F, plants belonging to the S15 (cluster round) line, 2 (S15-5 and S15-7)
were determined to be homozygous resistant and 5 of them (S15-1, S15-2, S15-3 S15-4 S15-6) were
determined to be heterozygous resistant. The root-knot nematode-resistant genotypes obtained will
contribute to the creation of qualified and large gene pools in future nematode-tolerant variety and
rootstock breeding studies.

Keywords: Tomato, Root-knot nematode, Molecular marker, SCAR Mi23

GIRIS

Domates (Solanum lycopersicum L.), 2n=24 kromozomlu, yiiksek oranda kendine tozlanan bir bitki
olup, orijini Orta ve Giiney Amerika'dir. Avrupa kitasina 16. yiizyilda Peru, Ekvador ve Bolivya'dan
getirildigi varsayilmaktadir. Domates firetimini etkileyen toprak kaynakli hastaliklar arasinda en
onemlilerinden biri Meloidogyne spp.'nin neden oldugu k6k ur nematodudur (RKN). K6k nodiilasyonu,
verimi %68'e kadar azaltarak 6nemli ekonomik kayiplara neden olur (Padilla-Hurtado vd., 2022; Tariq
vd., 2019). Kd&klere niifuz ettikten sonra Meloidogyne spp. besin alani bulmak igin iletim demetlerine
dogru hareket eder (Rodiuc vd., 2014). Bu siireg, bitki tarafindan besin ve su alimm etkileyen nodiil
veya gallerin olusumuna neden olur (Dagatti B. vd., 2014). Kok gallerinin olusumunun bir sonucu olarak
bitkilerde solgunluk, yash yapraklarda sararma, bitki biiyiimesinde genel azalma, ¢icek dokiimleri,
meyve kalitesinde ve taze agirlikta azalma, ayrica yaprak ve meyve sayisinda azalma gibi ikincil
belirtiler ortaya ¢ikabilir veya siddetli enfeksiyonlarda bitki 6lebilir (Paz vd., 2015). Kék-ur nematodu
ile miicadelede kimyasal nematisitlerin kullanimi, ortii bitkilerinin ekim sistemine entegrasyonu, kok
nodiilasyonuna dayanikli anaglarin kullanimi ve biyolojik kontrol gibi stratejiler kullanilmaktadir
(Adam vd., 2014). Ancak kimyasal nemasitlerin ¢evreye toksik etkisi ve Meloidogyne spp.'nin
konakgilarinin genis yelpazesi gibi faktorler. yani sira toprak 6zelliklerinin etkisi de bu uygulamalarin
kullanimini sinirlamaktadir (Barbary vd., 2015). Genetik dayanikliligin kullanilmasi hem ekolojik hem
de ekonomik agidan, nematod ile miicadele etmenin oldukga etkili bir yoludur (Cardoso vd., 2019;
Cervantes-Moreno vd., 2014). 1941'de Bailey, domatese yabani akraba Solanum peruvianum'daki kok-
ur nematoduna (RKN) kars1 genetik dayanikliligi bildiren ilk kisi oldu (Bailey, 1941). Bu dayaniklik
daha sonra S. peruvianum tiiriiniin 6. kromozomunda yer alan Mi-1 olarak adlandirilan tek bir baskin
gen ile iliskilendirildi (Pérez-Almeida vd., 2016). Mi- 1 geni , niikleotid baglama bolgesi tipinde ve 16sin
bakimindan zengin tekrar alanlarindan (NBS-LRR) bir R proteinini kodlar ve Meloidogyne spp.'min dort
tiriinden tigline direng kazandirir. Bu durum domates M. incognita , M. arenaria ve M. javanica i¢in
ekonomik agidan dayaniklilik saglarken M. hapla irki i¢in gegerli degildir (Aydinli ve Mennan, 2019).
Mi lokusunda bu genin iki homologu Mi-1.1 ve Mi-1.2 tanimlandi ve yalnizca Mi- 1.2 domates
bitkilerinde RKN'ye kars1 dayaniklik kazandirir (Aydinli ve Mennan, 2019; Padilla-Hurtado vd., 2022).

Hastalik dayaniklilik genleriyle iligkili molekiiler markorlerin gelistirilmesinde 6nemli bir ilerleme
kaydedilmistir (Mahfouze ve Mahfouze, 2019; Pérez De Castro vd., 2007). Dayaniklilik genleriyle
iliskili markdrler, patojenle asilamaya gerek kalmadan erken asamalarda yeni dayanikli kaynaklarin
se¢ilmesi i¢in kullanilabilir, dolayisiyla 1slah programlarmin siiresi kisaltilabilir. RKN'ye biyolojik
dayaniklik testi, molekiiler yontemlerle karsilastirildiginda zaman alic1, zahmetli ve maliyetlidir. Ustelik
RKN'lere kars1 dayanikliligin taranmast i¢in yapilan biyolojik testler yaklasik dort ay gibi ciddi bir emek
gerektirmektedir. Ayrica fidenin gelisim evresinin, toprak sicakliginin ve nematod miktarinin da
bilinmesi gerekmektedir. Coklu direng i¢in gen piramidinde birden fazla direncli genin ayn1 anda iistiin
hatlara yerlestirilmesi amaglanmaktadir. Farkli patojenlerle asilamanin ayni anda yapilmasi miimkiin
goriinmemektedir (Devran vd., 2013). Bu zorluklar molekiiler markoér kullanilarak asilabilir. Markor
destekli se¢cim (MAS), bitki 1slahinda gii¢lii bir aractir (Francia vd., 2005). Bu yontem biiyiik
popiilasyonlarin hizli ve dogru bir sekilde taranmasini saglar. MAS uygulamasi, hedef karaktere siki bir
sekilde baglanan molekiiler markdrlerin gelistirilmesine veya eger gen klonlanmigsa hedef genden gelen
primerlerin belirlenmesine dayanmaktadir (Tacconi vd., 2010). Bu c¢alismanin amaci, nematoda
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¥ dayanikli genotipleri 1slah programlarina dahil edilebilmek i¢in kodominant SCAR Mi-23 markorii ile
F, kademesindeki domates bitkilerinin dayaniklilik durumlar belirlenmistir.

MATERYAL ve METOT
Bitkisel Materyal

Calismada bitkisel materyal olarak ticari potansiyeli yiiksek, farkli tiplerdeki 6 adet F1 kademesindeki
bitkilerin kendilenmesiyle elde edilen F, kademesindeki domates hatlar1 kullanilmistir (Tablo 1).

Tablo 1. Calismada kullanilan bitkisel materyallerin F; kademesindeki 6zellikleri

F1 Kodu Tipi Meyve Agirlig

V30 Tekli-Oval 30-35¢g

G300 Tekli-Pembe Beef 300-350 g

S230 Tekli-Kirmizi 230-250 g

S15 Salkim-Yuvarlak 15-20 ¢

V3l Tekli-Oval 30-35¢

V32 Tekli-Oval 30-35¢

Sahitl ve Sahit 2 Domates Anaci Nematoda Homozigot Dayanikli

Her hattan 20’ser adet tohum torf perlit (2:1) karigimina ekilmis ve fideler ilk gercek yaprak asamasina
geldiginde DNA izolasyonu i¢in yaprak ornegi alinmistir. Her hattan 8’ adet bitkiden yaprak ornegi
alinmig ve kontrol olarak nematoda dayanikli domates anaci kullanilmis ve toplamda 50 yaprak 6rnegi
alinmistir (Tablo 2).

Tablo 2. Calismada kullanilan F, kademesindeki bitkisel materyal listesi

F1 Kodu F, kodu = Kodu F, kodu
V30 V30-1 S15 S15-1
V30 V30-2 S15 S15-2
V30 V30-3 S15 S15-3
V30 V30-4 S15 S15-4
V30 V30-5 S15 S15-5
V30 V30-6 S15 S15-6
V30 V30-7 S15 S15-7
V30 V30-8 S15 S15-8
G300 G300-1 V3l V31-1
v G300 G300-2 V3l V31-2
o) G300 G300-3 V3l V31-3
Q G300 G300-4 V31 V31-4
0 G300 G300-5 V3l V31-5
g G300 G300-6 V31 V31-6
= G300 G300-7 V3l V31-7
&) G300 G300-8 V3l V31-8
3 5230 $230-1 V32 V-32-1
8 S230 $230-2 V32 V-32-2
o S230 S230-3 V32 V-32-3
S230 S230-4 V32 V-32-4
S230 S230-5 V32 V-32-5
S230 S230-6 V32 V-32-6
S230 S230-7 V32 V-32-7
S230 S230-8 V32 V-32-8
Sahit-1 Domates Anaci Sahit-2 Domates Anaci
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Bitkilerde DNA izolasyonu, PCR Analizi ve Jel Goriintiileme

DNA izolasyonu, Doyle ve Doyle (1990)’a gore gelistirilmis olan CTAB metodunun modifiye edilmesi
ile yapilmistir. Taze yapraklar sivi azot kullanilarak porselen havanlarda pargalandiktan sonra 100-200
mg miktarlarda 1.5 ml eppendorf santrifiij tiipii i¢erisine alinmig ve 250 pul ekstraksiyon ¢ozeltisi [100
mM trisHC1, pH 8.0; 1.4 M NaC1l; 20 mM EDTA; 2% hexadecyl-trimethyl-ammonium bromide
(CTAB, Sigma Chemical Co., MO, USA); 0.4% pB-mercaptoethanol] ilave edildikten sonra iyice
karistirtlarak ve 30 dakika siire ile 65 °C sicaklikta su banyosunda inkiibasyona tabi tutulmustur. 100 pl
chloroform/isoamvl alkol (24/1) eklenerek dikkatlice karistirdiktan sonra 3 dk. siire ile tam giigte
santrifiij edilmis ve iist s1v1 faz yeni bir eppendorf tiipe aktarilmigtir. DNA ¢oktiirmek amaci ile 500 pl
etanol-acetate ¢ozeltisi (96 mL EtOH, 4 mL 3 M NaAc, pH 5.2) eklenip yavasca karigtirildiktan sonra
3 dk. stire ile tam giigte santrifiij edilmistir. Uygulama sonrasi sivi kisim dokiilerek ve oda sicakliginda
1 saat kurumaya birakilmistir. Gozlemeler sonunda 200 pl steril saf su ilave edilerek DNA peleti
¢cOziindiriilmiistiir. Domateste Kok-ur nematodu’na dayaniklilik saglayan Mi 1,2 geninin
seleksiyonunda daha 6nceden yapilan ¢aligmalarda gelistirilen SCAR (Mi23F 5°-TGG AAA AAT GTT
GAA TTT CTTTTG-3’ ve Mi23R 5°- GCA TAC TAT ATG GCT TGT TTA CCC-3’ markori
kullanilmistir (Arens vd., 2010). PCR reaksiyonlar1 20 ng genomik DNA, 1 u Taq polimeraz, 0.4 uM
primer, 1.5mM MgCl, 200 uM dNTP ve deiyonize saf su ile 25 ul’ye tamamlanarak 94°C’de 3 dk. 1
dongii, 94°C’de 1 dk., 55°C’de 2 dk. ve 72°C’de 2 dk. olarak 30 dongii ve 72°C’de 8 dk. siire ile 1 dongii
seklinde yiritilmistir. SCAR markorii igin 94°C’de 3 dk. 1 dongii, 94°C’de 30 sn., 57°C’de 1 dk. ve
72°C’de 1 dk. olarak 35 dongii ve 72°C’de 10 dk. siire ile 1 dongii seklinde PCR reaksiyonlari
yuritilmiistiir. Elektroforez PCR firtinleri %2 agaroz gel kullanilarak elektroforez edilmis ve 30 dk.
etidyum bromid ¢ozeltisinde bekletildikten sonra UV transilluminatdr yardimi ile goriintiilenmis ve
skorlama yapilarak hastalik dayanimlarn belirlenmistir.

BULGULAR

Farkli tiplerdeki F, kademesindeki domates bitkilerinin yaprak orneklerinden elde edilen DNA’lar
SCAR kodominant Mi23 markérii kullanilarak kok ur nematoduna dayanim durumlart belirlemek igin
testlenmistir. Mi-1.2 tek dominant bir gen olup 6. kromozomun kisa kolunda yer alir ve domateste
nematodun M. incognita, M. javanica, M. arenaria irklarina kars1 dayanim saglar (Arens vd., 2010).

Kullanilan 50 adet bitki DNA 6rneginin 7 adeti 380 b¢’de DNA dayaniklilik bandi olusturarak
homozigot dayaniklilik 6zelligi gosterirken, 6 adet F bitkisi ise 430 b¢’de duyarli ve 380 b¢’de DNA
dayaniklilik bandi olusturarak heterozigot dayaniklilik 6zelligi gostermistir. 31 adet F, bitkisi ise sadece
430 bg’de hassas bandi olusturarak hassas 6zellik gostermistir. 6 adet F, bitkisinde ise herhangi bir DNA
bant profili elde edilememistir (Sekil 1).
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Homozigot dayanikli
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39 40 41 42 43 44 45 46 47 48 49 50

Heterozigot dayanikli Homozigot dayanikli

1

Hassas

Sekil 1. Mi-23 markérii PCR iiriinlerinin elektroforez goriintiisii (Dayanikli : 380 b¢ Hassas : 430 bg
Heterozigot : 380+430+500).

Caligmada V30, G300, V31 ve V32 hatlarina ait F, bitkilerinin tiimii hassas veya ¢aligmamis olarak
tespit edilirken, S230 hattina ait 8 adet F» bitkisinden 3 tanesi (5230-2, S230-3 ve S230-7) homozigot
dayanikli ve 1 tanesi (S230-1) heterozigot dayanikli olarak tespit edilmistir. S15 hattina ait F»
bitkilerinin 2 tanesi (§15-5 ve S15-7) homozigot dayanikli ve 5 tanesi ise (S15-1, S15-2, S15-3 S15-4
S15-6) heterozigot dayanikli olarak belirlenmistir. Daha 6nceki ¢alismalarda homozigot dayanikli
oldugu belirlenen iki domates ana¢ genotipi (49 ve 50 nolu) PCR c¢aligmalarinda sahit olarak
kullanilmigtir (Tablo 3).

Tablo 2. F, kademesindeki 50 adet domates genotiplerinin nematod irklaria (M. incognita, M. javanica,
M. Arenaria) karst dayanim durumlari

Nematoda Dayaniklilik (Mi Nematoda Dayaniklilik (Mi

DNA kodu F» Kodu DNA kodu F2 Kodu

1.2 geni) 1.2 geni)
1 V30-1 Hassas 25 S15-1 Heterozigot Dayanikli
2 V30-2 Hassas 26 S15-2 Heterozigot Dayanikli
3 V30-3 Hassas 27 S15-3 Heterozigot Dayanikli
4 V30-4 Hassas 28 S15-4 Heterozigot Dayanikl
5 V30-5 Hassas 29 S15-5 Homozigot Dayanikl
6 V30-6 Hassas 30 S15-6 Heterozigot Dayanikl
7 V30-7 Hassas 31 S15-7 Homozigot Dayanikl
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V30-8 Hassas 32 S15-8 Hassas
G300-1 Hassas 33 V31-1 Hassas
G300-2 Hassas 34 V31-2 Hassas
G300-3 Hassas 35 V31-3 Hassas
G300-4 Hassas 36 V31-4 Calismamis

13 G300-5 Hassas 37 V31-5 Calismamig

14 G300-6 Hassas 38 V31-6 Calismamig

15 G300-7 Hassas 39 V31-7 Hassas

16 G300-8 Hassas 40 V31-8 Hassas

17 S230-1 Heterozigot Dayanikli 41 V-32-1 Hassas

18 S230-2 Homozigot Dayanikl 42 V-32-2 Hassas

19 S230-3 Homozigot Dayanikl 43 V-32-3 Hassas

20 S230-4 Hassas 44 V-32-4 Hassas

21 S230-5 Calismamis 45 V-32-5 Hassas

22 S230-6 Calismamis 46 V-32-6 Hassas

23 S230-7 Homozigot Dayanikli 47 V-32-7 Calismamig

24 S230-8 Hassas 48 V-32-8 Hassas

49 Homozigot Dayanikli 50 Homozigot Dayanikli

TARTISMA

Fenotipik olarak dnemli 6zelliklerle baglantili molekiiler markorler, 6zellikle gdzlemlenmesinin zor
ve/veya maliyetli oldugu durumlarda biiyiik avantaj saglamaktadir. Biyolojik analizlerde hastalik
Ozelliklerinin degerlendirilmesi her zaman basit degildir ¢iinkii analizler c¢ogunlukla ¢evresel
faktorlerden etkilenir ve skorlamada zorluklar ortaya ¢ikmaktadir (Arens vd., 2010).

Bu calismada, F» kademesindeki domates bitkilerinin yaprak 6rneklerinden elde edilen DNA’lar SCAR
kodominant Mi23 markorii kullanilarak kok ur nematoduna dayanim durumlar belirlenmistir.
Kullanilan 50 adet bitki DNA 6rneginin 7 adeti homozigot dayaniklilik 6zelligi gosterirken, 6 adet F»
bitkisi ise heterozigot dayaniklilik 6zelligi gostermistir. 31 adet F» bitkisinde ise Mi-1.2 geni tespit
edilmediginden dolay1 hassas olarak skorlanmigtir. 13 adet F2 bitkisi nematodun M. incognita, M.
javanica, M. arenaria irklarina kargi dayanim saglarken 31 adeti hassastir.

Mil-2'ye spesifik olarak tanimlanan Mi 23 markériiniin (Acciarri vd., 2007; EI-Mehrach vd., 2005;
Refik Bozbuga vd., 2020; Ugar ve Sensoy, 2022). Garcia vd., (2007), hassas genotiplerin (M82-1-8 ve
Gh13) 430 bg’de, dayanikli genotiplerin (Motelle ve Gh2) 380 bg¢’de ve heterozigot dayanikli
genotiplerin (Llanero ve Marwa), 380, 430 ve 500 bg arasinda birden fazla bant verdigini bildirmislerdir.

PCR analizlerinde dayanikli ve hassas ¢esitleri ayirt etmede kullanilabilecegini belirtmislerdir. Refik
Bozbuga vd., (2020), Mi 23 markori kullanarak 99 domates genotipi arasindan bir tanesinin dayanikli
oldugunu saptarken bu sonucu biyolojik testlimeler ile dogrulamislardir. Ozarslandan vd., (2011),
yaptigi ¢alismada 18 adet domates hattina, Meloidogyne javanica inokiile etmis ve bitkilerin dayaniklilik
ozelliklerini klasik yontemle belirlemislerdir. Bitkiler ayni zamanda Mi23 markori kullanilarak hassas,
dayanikli veya heterozigot yapida bantlar tagiyip tasimadiklarini tespit etmislerdir. Calisma sonunda
Klasik tarama ile Mi 23 markorii kullanimi arasinda pozitif iliski oldugunu bildirmislerdir.

SONUC

Sonug olarak; Kiiresel isinma ve diinya ¢apinda insan niifusunun artmasi nedeniyle tarimsal {iriinleri
daha fazla miktar ve kalitede liretmemiz gerekiyor. Nematodlar bu tiir mahsullerin iiretimini sinirlayan
temel biyolojik stres organizmalarindan biridir. Kok ur nematod popiilasyonunu, sadece Tiirkiye'de
degil, tiim diinyadaki tarim alanlarmi istila edebilecek sekilde etkileyebilir. Bu nedenle, dayanikli
bitkilerin varliginin belirlenmesi, kok ur nematodlarinin kontrolii agisindan bilyiik 6nem tagimaktadir.
Bu caligmada hassas ve dayanikli domates genotiplerinin belirlenmesi agisindan Mi-1.2 geni tasiyan
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dayanikli bitkilerin MI 23 SCAR markérii ile taranmas1 dnemli olmustur. Sonug olarak, dayaniklilik
genlerine sahip domates genotiplerinin taranmasi, nematodlara karsi gelecekte yapilacak ¢aligsmalar i¢in
biiylik 6nem tagimaktadir.
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OZET

Morfolojik karakterizasyon ¢aligmalari ile genetik materyalin yaprak, ¢igek, verim ve meyve sekli, gibi
ozelliklerin belirlenmesi genetik ¢esitliliginin saptanmasinda kritik 6neme sahiptir. Bu ¢alismanin amaci
diinya capindaki standart normlara goére puanlar ve tanimlayicilar kullanarak 11 adet hibrit domates
genotipinde morfolojik ve pomolojik karakterizasyon yapilmistir. Karakterizasyon caligmast
sonucunda gesitler arasinda gdvde tiiyliiliigiiniin az ve orta tliyliiliik arasinda, yaprak rengi acik yesil ile
yesil arasinda degistigi tespit edilmistir Yaprak sekli bakimdan ise E-2331 domates ¢esidi domates
yaprak sekline sahip iken diger gesitler patates yaprak sekline sahiptir. Calismamizda en yiiksek bogum
aras1 uzunlugu kirmizi beef meyve tipine sahip olan S-165 kodlu ¢esitte olgiiliirken en diisiik bogum
arast uzunlugu ise kokteyl tipli E-2331 domates ¢esidinde belirlenmistir. Kokteyl tipi ¢esitlerin ortalama
meyve agirligi 24.33 ile 25.00 g arasinda, kirmizi ve pembe beef tipi ¢esitlerin 86.33 ile 155.00 g
arasinda ve kirmizi tekli ¢esitlerin ise 121.30 ile 136.67 g arasinda degismektedir. Calismamizda meyve
ti sertligi 1.64 ile 2.55 kg/cm? arasinda degismektedir. a* degeri en yiiksek kokteyl tipi gesitlerde
belirlenirken, en diisiik a* degeri ise pembe renkli olan S-8016 beef tipi ¢esitte belirlenmistir. Calismada
en yiikksek SCKM igerigi, kokteyl tipi domates gesitlerinde dlglilmiistiir. Meyve suyu EC degeri 4.48 ile
6.64 dS/m arasinda pH degeri ise 4.22 ile 4.51 arasinda degismektedir. Calisma sonucunda kendilenerek
elde edilen F; hatlarmin biyotik ve abiyotik faktorlere karsi testleme ¢alismalarinin yapilmasi, hasat
sonrast muhafaza depolama ve raf omrii potansiyellerinin belirlenmesi gibi ileri seviye calismalarla
desteklenerek buradan elde edilen sonuglar pekistirilmelidir.

Anahtar kelimeler: Domates, Meyve sekli, SCKM, Karakterizasyon

ABSTRACT

Morphological characterization studies and determination of genetic material's characteristics such as
leaf, flower, yield and fruit shape are of critical importance in determining genetic diversity. In this
study, morphological and pomological characterization was performed on 11 hybrid tomato genotypes
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using scores and descriptors according to worldwide standard norms. As a result of the characterization
study, it was determined that the stem hairiness among the varieties varies between low and medium
hairiness, and the leaf color varies between light green and green. In terms of leaf shape, the E-2331
tomato variety has a tomato leaf shape, while the other varieties have a potato leaf shape. In our study,
the highest internode length was measured in the variety coded S-165, which has the red beef fruit type,
while the lowest internode length was determined in the cocktail type E-2331 tomato variety. The
average fruit weight of cocktail type varieties varies between 24.33 and 25.00 g, of red and pink beef
type varieties between 86.33 and 155.00 g, and of red single varieties between 121.30 and 136.67 g. In
our study, fruit flesh hardness varied between 1.64 and 2.55 kg/cm?. While the highest a* color value
was determined in the cocktail type varieties, the lowest a* value was determined in the pink colored S-
8016 beef type variety. In the study, the highest SSC content was measured in cocktail type tomato
varieties. The EC value of fruit juice varies between 4.48 and 6.64, and the pH value varies between
4.22 and 4.51. As aresult of the study, the results obtained should be reinforced by supporting advanced
studies such as testing the inbred F lines against biotic and abiotic factors, determining post-harvest
storage and shelf life potentials.

Keywords: Tomato, Fruit shape, SSC, Characterization.

GIRIS

Domates (Solanum lycopersicum), Solanaceae familyasina ve Solanales takimina ait Diinya da ve
iilkemizde yaygin olarak yetistiriciligi yapilan tek yillik bir sebze tiiriidiir. Domates kendine dolenen ve
2n = 2x = 24 kromozoma sahiptir. Domatesin anavatan1 Giliney Amerika llkelerinden olan Peru
olmasina ragmen kokeni And Daglarina dayanmaktadir (Jenkins, 1948; Van Andel vd., 2022). Diinya’da
2022 yilinda toplam 1.173.069.683,43 ton sebze iiretimi yapilirken, bu sebze iiretiminin yaklagik
%16’s1mn1 domates (186.107.972 ton) olusturmaktadir. Diinya domates iiretiminde ilk sirada Cin yer
alirken, Tiirkiye ise Hindistan’dan sonra {igilincii sirada yer almaktadir (FAO, 2022). Tiirkiye’de tarim
alanlarinda toplam 31.589.309 ton sebze iiretimi gergeklestirilirken, sebze tiirleri arasindan en fazla
iiretim 13.000.000 ton ile domatestir. Ulkemizde en fazla sebze iiretimi yapilan illere bakildiginda ise

4.919.681 ton ile Antalya ilk sirada yer alirken bunu sirasiyla Mersin, Bursa, Konya, Izmir ve diger iller
takip etmektedir.(TUIK, 2023)

Domatesin besin igerigi yetistirme kosullarina bagli olarak énemli Slgiide degismektedir. Domates
kendine has besin degeri sayesinde, yani likopen, beta karoten ve flavanoidler igerdiginden dolay1
antioksidan 6zellige sahiptir. Ozellikle son yillarda likopenin anti-oksidatif faaliyetleri ve anti- kanser
fonksiyonlarindan dolay1 domatesin insan tiiketimindeki énemi artmistir (Auerswald vd., 1999; Guil-
Guerrero ve Rebolloso-Fuentes, 2009). Olgun domates meyvesi taze tiiketiminin yaninda
salca, kurutmalik(toz), ketcap, s0s, ¢orba ve konserve gibi farkli tiiketim sekilleri vardir. Ayrica
olgunlagsmamis yesil meyveleri tursu ve konserve yapiminda kullanilir (Beecher, 1998). Domatesin
ticari onemi nedeniyle verim ve hastaliklara dayaniklilik 6zellikleri daha yiiksek olan yeni gesitlerin
gelistirilmesine biiylik ihtiya¢ duyulmaktadir. Bunu basarmak i¢in bitki 1slah¢ilari kullandiklari genetik
materyalin Ozelliklerini iyi bir sekilde tanimlamalidir. Gen havuzundaki genetik cesitliligin iyi
bilinmesi, o gen havuzu kullanilarak olusturulacak 1slah programi i¢in merkezi dneme sahiptir. Dahasi,
karakterler arasindaki karsilikli iligkinin analiz edilmesi, verime katkida bulunan 6énemli 6zelliklerin
se¢ilmesine yardimet olur (Grozeva vd., 2021; Kouam vd., 2018). Bu nedenle, domates genotiplerinden
olusan bir koleksiyondaki bilgiler, yeni 1slah planinin formiile edilmesine katkida bulunabilir (Mitra vd.,
2023). Tanksley & McCouch, (1997), genetik ¢esitlilik olmadigi takdirde 1slah ¢abalarinin basarisizlikla
sonuglanacagini ve bitkilerin dayamklilik gibi O6nemli Ozelliklerden yoksun kalabilecegini
belirtmislerdir. Bitkilerdeki genetik c¢esitliligin arastirilmasinda morfolojik ve agronomik 6zellikler
yaygin olarak kullanilmaktadir (Athinodorou vd., 2021; Khan vd., 2024; Yaman, 2022).

Morfolojik karakterizasyon ¢aligmalari ile genetik materyalin yaprak, ¢icek, verim ve meyve sekli, gibi
Ozelliklerin belirlenmesi genetik ¢esitliliginin saptanmasinda kritik 6neme sahiptir (Svetlana vd., 2012;
Tirkmen vd., 2022). Bu calismanin amaci diinya c¢apindaki standart normlara (Uluslararas1 Bitki
Genetik Kaynaklar1) goére puanlar ve tanimlayicilar kullanarak 11 adet hibrit domates g¢esidinde
morfolojik ve pomolojik karakterizasyon yapilmasi amaglanmustir.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 268


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/sauce

M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

y MATERYAL ve METOT

Bitkisel Materyal

Caligmada bitkisel materyalini, Tiirkiye’de Ortii alt1 yetistiriciliginde yaygin olarak kullanilan 11 adet
hibrit domates ¢esidi olusturmaktadir (Tablo 1).

Tablo 1 Calismada kullanilan bitkisel materyal listesi

Hibrit kodu Hibrit kodu
F-143 S-8016
M-100 D-134
S-145 E-26
S-165 A-20
S-176 E-2331
T-108

YONTEM

Fidelerin Dikilmesi ve Bakim islemleri

Morfolojik ve pomolojik karakterizasyon c¢alismast 2023-2024 yilinda Kirsehir Ahi Evran
Universitesi’ne ait, venlo tip, tam otomasyonlu Ar-Ge serasinda yiiriitiilmiistiir Calismanin bitkisel
materyalini olusturan fideler. Bars ve Maki fide iiretim tesislerinden temin edilmistir. Fideler 12.01.
2024 tarihinde cocopeat yetistirme ortamina dikilmigtir. Calisma sirasinda domates bitkilerinin sulama
ve glibreleme islemleri pH ve EC kontrollii otomasyon sistemi ile bitkinin gelisim ve iklim kosullarina
bagli olarak sulama ve besin igerikleri degistirilerek yapilmistir. iklimlendirme islemleri ise otomasyon
sistemi ile yapilmistir. Sera i¢i glindiiz sicaklig1 24°C, gece sicakligi 16°C'nin altina diismeyecek sekilde
ve sera i¢i nem orani %60 olarak ayarlanmistir. Deneme 3 tekerriirlii ve her tekerriirde 2 bitki olacak
sekilde tasarlanmistir. Kiiltiirel islemler haftalik olarak takip edilmis sulama ve gilibreleme islemleri ise
otomasyon sistemi ile yapilmstir.

Denemede Incelenen Parametreler

Denemede IPGRI’nin domates i¢in yaymlamis oldugu tanimlama listesi ve UPOV kriterlerine gore
belirtilen parametrelerde bitki ve meyve Ozellikleri bakimindan morfolojik ve pomolojik
karakterizasyon yapilmigtir. Morfolojik olarak incelenen 5 kriter ve Olgiitleri Tablo 1°de verilmistir.
Meyve Olgiimleri ise bitkiler iizerinde ikinci salkimdaki meyveler olgunlagtiginda yapilmistir. Cigek
acma tarihinden itibaren 60 giin sonra meyvelerde hasat ve 6l¢iim ve gozlemler yapilmistir. Gozlem,
Olciim ve analizler her cesitten tesadiifi olarak segilen 3’er adet bitki ve 3’er adet meyvede
gerceklestirilmistir. Calismada gézlem ve 6l¢iim siiresi boyunca incelenecek 6zelliklerin uzunluk ile
ilgili olanlar1 cetvel, ¢ap ve kalinlik ile ilgili olanlar1 kumpas, meyve agirligi ise terazi ile ol¢iilmiistiir.
Meyve suyu EC ve pH degerleri Extech cihazi ile EC metre ve pH metre ile dl¢iilmiistiir. Meyve eti
sertligi PCEPTR 200 penotrometre cihazi ile 6 mm ugla kg/cm? olarak 6lciilmiistiir. SCKM 6lgiimii
Hanna HI96801 dijital refraktometre cihazi ile % olarak belirlenmistir. Meyve eti rengi ise Konica
Minolta CR 200 renkélger ile L, a ve b degerleri olarak dl¢lilmiistiir. L, siyah: 0’dan beyaz: 100’a olacak
sekilde rengin agiklik veya koyulugunu, a ve b ise L’ye dik bir renk diizleminde rengi belirlemektedir.
Yatay eksende pozitif a kirmiziy1, negatif a yesili; dikey eksendeki pozitif b sarty1 ve negatif b ise maviyi
gostermektedir. Istatistiksel analiz; calismalarinda elde edilen veriler, %35 anlamlilik diizeyinde (IBM,
Chicago, IL, ABD) SPSS 18.0 istatistik programi kullanilarak veriler tek yonlii varyans analizi
(ANOVA) ile analiz edilmis ve ortalamalar arasindaki fark Duncan ¢oklu karsilagtirma testi ile
belirlenmistir.
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Tablo 2. Domateste kullanilan morfolojik 6zellikler

No Gozlenen Ozellikler Skala Degerleri

1 Yaprak sekli (1): Domates yaprak tipi (3): Patates yaprak tipi

2 Govde tlyliligi (1): Cok, (3): Orta, (5): Az

3 Yaprak durusu (1): Sarkik (3): Yari sarkik (5): Yatay

4 Bitki giicii (1): Zay1f (2): Orta (5):Guglii

5 Yaprak rengi (1): Agik yesil, (3): Yesil, (5): Koyu yesil
BULGULAR

Cesitler govde tiiyliiliigii bakimindan degerlendirildiginde alti domates ¢esidinin govdesi az tiiylii olarak
belirlenirken bes domates ¢esidi ise orta tiiylii olarak belirlenmistir. Yaprak rengine bakildiginda ise S-
176 domates ¢esidi agik yesil yaprak rengine sahip olurken diger cesitler yesil yaprak rengine sahip
olmustur. Cesitler arasinda E-2331 domates ¢esidi hari¢ diger on c¢esit patates yaprak sekline sahip
oldugu tespit edilirken, E-2331 domates ¢esidi domates yaprak sekline sahip oldugu tespit edilmistir.
Yaprak durusuna bakildiginda ise sadece E-26 domates ¢esidinin yaprak durusu yatay S-165, S-8016 ve
S-2331 ¢esitlerinin yar sarkik ve F-143, M-100, S-145, S176, T-108, D-134 ve A-20 cesitlerinin ise
sarkik yaprak durusuna sahip oldugu tespit edilmistir (Tablo 2).

Tablo 2. Cesitlerin govde tiiyliiliigii, yaprak rengi, yaprak sekli ve yaprak durusu

.. . ermes  Yaprak Rengi Yaprak ekli Yaprak Durusu
Cesit %’Ovlfeoz;‘glil;‘)g“ (A(,:plk yesil, Yes?l, (ngates yaps rak, (Sall)‘klk, Y:rl
’ ’ Koyu yesil) Patates yaprak ) sarkik, Yatay)
A-20 Orta Yesil Patates Yaprak Sarkik
D-134 Orta Yesil Patates Yaprak Sarkik
E-2331 Orta Yesil Domates Yaprak  Yan Sarkik
E-26 Orta Yesil Patates Yaprak Yatay
F-143 Az Yesil Patates Yaprak Sarkik
M-100 Az Yesil Patates Yaprak Sarkik
S-145 Az Yesil Patates Yaprak Sarkik
S-165 Az Yesil Patates Yaprak Yarn Sarkik
S-176 Az Agik Yesil Patates Yaprak Sarkik
S-8016 Orta Yesil Patates Yaprak Yarn Sarkik
T-108 Az Tiiyli Yesil Patates Yaprak Sarkik

Caligmada kullanilan 11 hibrit ¢esidin bitki gézlemlemelerine bakildiginda 10 ¢esidin orta, bir ¢esidin
ise giiclil biiylime giiciine sahip oldugu tespit edilmistir. Topraksiz tarim kosullarinda yetistirilen hibrit
domates cesitlerinin gévde cap1 9.08 mm ile 11.44 mm arasinda degisirken en yiiksek govde cap1 S-145
(11.44mm) cesidinde olg¢iiliirken en diisiik ise E26 (9.08 mm) domates ¢esidinde 6l¢iilmiistiir. Bitkilerin
bogum arast uzunluklarina bakildiginda ise en uzun bogum arasi S-165 (12.00cm) ¢esidinde tespit
edilirken en kisa bogum aras1 ise E-2331 (5.17cm) domates c¢esidinde tespit edilmistir. Yaprak klorofil
indeksi (SPAD) degeri 34.27 ile 44.33 arasinda degismektedir. En yiiksek SPAD F-143 cesidinde

Olciiliirken en diisitk SPAD degeri ise S-176 ¢esidinde dlgiilmiistiir (Tablo 3).
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¥ Tablo 3. Cesitlerin bitki giicii, govde ¢apt bogum arasi uzunlugu ve SPAD degeri

Bitki Giicii (Zayif, Govde Capt Bogum Arast Uzunlugu Yaprak Klorofil Indeksi

Cesit  Orta, Giiclii) (mm) (cm) (SPAD)
A-20 Orta 9.89 10.33ab 42.57a
D-134 Orta 10.76 9.17a-c 41.43a
5é31 Orta 10.49 5.17¢c 40.17ab
E-26 Orta 9.08 7.00bc 38.20ab
F-143 Orta 9.27 7.13bc 40.43ab
M-100 Orta 9.61 8.00a-c 44.33a
S-145 Orta 11.44 10.33ab 40.27ab
S-165  Giiglii 11.25 12.00a 44 .32a
S-176  Orta 10.70 9.50a-c 34.27b
S-8016 Orta 9.48 9.00a-c 40.80ab
T-108 Orta 10.21 6.17bc 41.20ab
P * O.D. * Kk

*%5, ** 0.01, ***0.001 seviyesinde énemli, O.D. Onemli Degil.

Ortii alt1 yetistiriciliginde yaygin olarak kullanilan 11 adet hibrit domatesleri meyve tipi bakimindan
degerlendirildiginde D-134, F-143, M-100, S-176 ve S-8016 kodlu gesitler pembe beef, S-165 ¢esidi
kirmiz1 beef, S-145 ve T-108 kodlu gesitler kirmizi tekli, A-20, E-2331 E-26 kodlu ¢esitler kokteyl
(oval) olarak belirlenmistir (Sekil 1). Cesitler arasinda en yiiksek ortalama meyve agirligi pembe beef
tipi S-176 (165.67 g) ve kirmizi beef tipi S-165 (155.00 g) gesitlerinde tespit edilirken en diisiik ise ise
E-26 (24.33 g) ve E-2331 (25.00 g) kokteyl tipi domates ¢esitlerinde tespit edilmistir. Meyve boylarina
bakildiginda ise en yiiksek boyu 4.90 cm ile S-165 gesidinde dlgiiliirken en diisiik meyve boyu ise 3.07
cm ile E-26 domates ¢esidinde olgiilmiistiir. Cesitlerin meyve ¢ap1 ise 3.00 ile 7.33 cm arasinda
degismektedir Cesitler arasinda en yiiksek meyve eti sertligi pembe beef tipi S-8016 (2.55 kg/cm?) ve
F-143 (2.49 kg/cm?) cesitlerinde 6lgiiliirken, en diisiik meyve eti sertligi ise kokteyl tipi E-26 (1.64
kg/cm?) cesidinde &lgiilmiistiir. (Tablo 4).

Tablo 4. Cesitlerin meyve tipi, ortalama meyve agirligi, meyve boyu, meyve cap1 ve meyve eti sertligi

o Ortalama Meyve Meyve Capt Meyve Eti

Cesit Meyve tipi Mfzyv% Boyu (cm)  (cm) Sertligi
Agirhg (g) (kg/cm?)

A-20 Kokteyl (oval-tekli/salkim) 24.33d 3.50c-e 3.00b 2.12a-d
D-134 Pembe beef 86.33cd 4.30ab 6.10a 1.77cd
E-2331  Kokteyl (oval-tekli) 25.00d 3.23de 3.40b 2.03a-d
E-26 Kokteyl 24.33d 3.07e 3.57b 1.64d
F-143 Pembe beef 144.33ab 4.37ab 6.83a 2.39a-c
M-100 Pembe beef 103.00cd 4.23a-c 6.43a 2.49a
S-145 Kirmizi tekli 121.30bc 4.43ab 6.80a 2.13a-d
S-165 Kirmizi beef 155.00a 4.90a 7.33a 2.44ab
S-176 Pembe beef 165.67a 4.73ab 7.30a 1.83b-d
S-8016  Pembe beef 93.67cd 4.00b-c 6.37a 2.55a
T-108 Kirmizi tekli 136.67ab 4.47ab 7.00a 2.04a-d
p ***k **k ***%x ** ***k

*955, ** (.01, ***0.001 seviyesinde énemli, O.D. Onemli Degil.
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Minolta renk 6l¢lim cihazi ile belirlenen hibrit domates ¢esitlerinin meyve rengi degerleri tablo 4 te
verilmistir. Renk parametrelerinden L* 100 ile 0 arasinda degere sahip olup beyaz ve siyah rengi
tanimlamaktadir. Calismamiza L degeri 34.35 ile 43.75 arasinda degisirken. En yiiksek L degeri S-8016,
A-20, E-2331 ve E-26’nolu ¢esitlerinde tespit edilirken en disiik ise S-145, S-165, S-176, T-108, D-134
veF-143’nolu ¢esitlerde tespit edilmistir. a* degeri analiz edilen nesnenin kirmizilig1 ve yesilligi
hakkinda bilgi veren bir renk parametresidir. +a* kirmiziligi, -a* yesilligi tanimlar. Bizim
sonuglarimizda -a* degeri tespit edilmezken en yiiksek +a* degeri A-20, E-2331 ve E-26’nolu gesitlerde
tespit edilirken en diisiik deger ise S-8016°nolu ¢esitte tespit edilmistir. b* degeri analiz edilen nesnenin
sarilig1 ve maviligi hakkinda bilgi veren bir renk parametresidir. +b* sariligi, -b* maviligi tanimlar.
Bizim sonuglarimizda -b* degeri tespit edilmezken +b* degeri 14.22 ile 20.90 arasinda degigsmektedir
(Tablo 5).
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¥ Tablo 5. Domates ¢esitlerinin meyve rengi degerleri (L*, a* ve b*)

Cesit L* a* b*
A-20 43.75a 38.73a 20.90a
D-134 35.75b 36.91ab 14.22b
E-2331 43.75a 38.73a 20.90a
E-26 43.75a 38.73a 20.90a
F-143 36.35b 33.85ab 14.46b
M-100 38.16ab 34.98ab 16.10b
S-145 34.35b 35.44ab 15.79b
S-165 35.05b 30.79b 15.75b
S-176 34.98b 36.05ab 14.22b
S-8016 38.24a 32.08b 16.42b
T-108 35.65b 33.44ab 16.50b
p * *%* *

#0405, ** (.01, **¥%0.001 seviyesinde onemli, O.D. Onemli Degil.

Meyve suyu orneklerinde yapilan SCKM (Suda ¢6ziinebilir kuru madde) icerigine bakildiginda SCKM
icerigi %5.00 ile 7.70 arsinda degisirken en yiiksek SCKM igerigine A-20 (%7.70), E-2331 (%7.40) ve
E-20 (%7.20) cesitleri sahip olurken en diisik SCKM igerigi ise S176 (%5.00) ¢esidinde tespit
edilmistir. Cesitlerin meyve suyu EC (elektriksel iletkenlik) degerleri 4.48 dS/m ile 6.48 dS/m arasinda
degisirken meyve suyu pH degerleri ise 4.22 ile 4.51 arasinda degisirken ¢esitler arasinda meyve suyu
pH degerinde istatistiki olarak bir fark tespit edilememistir (Tablo 6).

Tablo 6. Cesitlerin meyve suyu orneklerinde SCKM, EC ve pH degerleri

Cegsitler SCKM (%) EC (dS/m) pH
A-20 7.70a 5.98ab 4,34
D-134 6.40ab 4.48c 4.46
E-2331 7.40a 5.65b 4.35
E-26 7.20a 5.58b 4.48
F-143 5.30b 5.98ab 4.42
M-100 6.50ab 5.29¢ 4,23
S-145 6.30ab 6.16a 4.37
S-165 5.80b 6.65a 4,22
S-176 5.00c 5.10c 431
S-8016 6.40ab 6.42a 4,28
T-108 6.90ab 6.48a 451
D ok * O.D.
#0455, ¥% 0,01, ***0.001 seviyesinde énemli, O.D. Onemli Degil.
TARTISMA

Calismada Tiirkiye’de ortii alt1 yetistiriciliginde yaygin olarak kullanilan 11 adet hibrit domates
cesidinde morfolojik ve pomolojik karakterizasyon yapilmigtir. Karakterizasyon c¢aligmasi sonucunda
govde tiiyliiliigiinlin az ve orta tiylillige kadar ¢esitler arasinda degistigi belirlenmistir. Yaprak rengi
acik yesil ile yesil arasinda degisirken, yaprak sekli bakimdan ise E-2331 domates ¢esidi domates yaprak
sekline sahip iken diger cesitler patates yaprak sekline sahiptir. Demir ve Unlii, (2023) domates
genotiplerinde govde tiiyliliigiiniin az, orta ve yogun sekilde degistigini, yaprak renginin ise agik yesil
ile koyu yesil arasinda degistigini bildirmislerdir. Cesitlerin yaprak durusu yatay, sarkik ve yar1 sarkik
duruslu oldugu belirlenmistir. Calismamizda en yiiksek bogum arasi uzunlugu kirmizi beef meyve tipine
sahip olan S-165 kodlu ¢esitte 6lgiiliirken en diisiik bogum arasi uzunlugu ise kokteyl tipli E-2331
domates cesidinde belirlenmistir. Domates cesitlerin gdvde capinda istatiksel olarak fark tespit
edilmezken Yana ve Rahima, (2023) ii¢ farkli domates ¢esidinde 60 giin sonunda gévde ¢apinin 1,09
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cmile 1,17 cm arasinda degistigini bildirilmektedir. Demir ve Unlii, (2023) 24 adet domates genotipinde
yaprak durusunun yatay, sarkik veya yari sarkik durusa sahip oldugunu gévde ¢apinin ise 13.06 mm ile
20.99 mm arasinda degistigini bildirmiglerdir. Domates ¢esitlerinde yaprak klorofil igerigi (SPAD)
34.27 ile 44.33 arasinda degisirken, en diisiik yaprak klorofil indeksi ise agik yesil yaprak rengine sahip
olan S-176 nolu ¢esitte Olgiilmistiir. Hassan vd., (2021) Pakistan’in egzotik yerel domates
genotiplerinde yaptiklari ¢alismada yaprak klorofil indeksini 43.47-64.73 arasinda belirlerken, Oztiirk,
(2022), Erzincan yerel domates genotiplerinde yaprak klorofil indeksi degerlerini 24.1-37.5 arasinda
belirlemistir. Calismamizda yaprak klorofil igerigi cesitten etkilenirken yukaridaki calismalarinda
belirtildigi gibi yaprak klorofil igeriginin iklim kosullar1 ve ¢esitten etkilendigi sonuglart bizim
sonuglarimiz ile paraleldir.

Kokteyl tipi gesitlerin ortalama meyve agirligi 24.33 ile 25.00 g arasinda, kirmizi ve pembe beef tipi
cesitlerin 86.33 ile 155.00 g arasinda ve kirmizi tekli g¢esitlerin ise 121.30 ile 136.67 g arasinda
degismektedir. Kokteyl tipi ¢esitlerin meyve boyu 3.07 ile 3.50 cm arasinda, kirmizi ve pembe beef tipi
cesitlerin 4.00 ile 4.90 cm arasinda ve kirmizi tekli gesitlerin ise 4.43 ile 4.47 cm arasinda degigsmektedir.
Pradeepkumar vd., (2001)’nin domates meyvelerinin ortalama meyve agirliklarinin 1.40-115.0 g
arasinda degistigini tespit etmislerdir. Turhan vd., (2022) domates genotiplerinde meyve genisligini
33.0-93.0 mm arasinda, ortalama meyve agirliginin 18.18-332.45 g arasinda degistigini bildirmislerdir.
(Bernousi vd., 2011) domates meyve yiiksekliklerini belirledikleri bir ¢alismada genotiplerin meyve
yiiksekliklerinin 26.8-74.1 mm arasinda degisim gosterdigini tespit etmislerdir. Caligmadan elde edilen
sonuglar, dnceki aragtiricilarin yaptigi caligmalardaki meyve yiikseklikleri, meyve ¢ap1 ve ortalama
meyve agirhgi sonuglari ile paraleldir. Calismamizda meyve ti sertligi 1.64 ile 2.55 kg/cm? arasinda
degismektedir. Giingor vd., (2023) farkl: tipteki 14 farkli domates genotipinin meyve eti sertliginin 0.56
kg/cm? ile 2.61 kg/cm? arasinda degistigini bildirmislerdir. Analiz edilen 6rnegin kirmiziligini belirten
+a* degeri en yiiksek kokteyl tipi ¢esitlerde belirlenirken diisiik a* degeri ise pembe renkli olan S-8016
beef tipi ¢esitte belirlenmistir. Calismamizda a* degeri 30.79 ile 38.73 arasinda degisirken Renna vd.,
(2019) yaptiklart ¢alismada a* degerini 27.70-30.9 arasinda, Ilbi vd., (2020) yerli domates
genotiplerinde a* degerini 12.33-32.44 arasinda degistigini bildirmislerdir. Bizim sonuglarimizda a*
degerinin yiiksek olmasinin sebebi meyveleri tohum g¢ikarmak amaciyla ge¢ hasat etmemiz olabilir.
Calismada en yiiksek SCKM igerigi, kokteyl tipi domates ¢esitlerinde ol¢iilmiistiir. Meyve suyu EC
degeri 4.48 ile 6.64 arasinda pH degeri ise 4.22 ile 4.51 arasinda degismektedir. SCKM igerigi ¢esitten
etkilenirken meyve suyu EC ve pH degerleri {izerine ¢esidin etkisi tespit edilmemistir. Calismamizda
SCKM igerigi %5.00 ile 7.40 arasinda degisirken, Periago vd., (2002) SCKM igeriginin %4.0-7.50
arasinda, Ziaf vd., (2016) domates genotiplerinde SCKM miktarin1 %8.38-13.85 arasinda, Lazaro,
(2018) ispanya’nin Madrid Bélgesinde yerli domates genotiplerinde ortalama %6.73 olarak, Salim vd.,
(2020) %2.97-5.51 arasinda, Bakir vd., (2020) %5.5-9.42 arasinda ve Athinodorou vd., (2021) %3.20-
5.07 arasinda degistigini tespit etmislerdir. Tiim ¢alismalarda SCKM igeriginin farklilik géstermesinin
sebebi ¢esidin ve iklim kosullarmin SCKM igerigi iizerine etkisinin olmasidir.

SONUC

Calismada Tirkiye’de ortiialt1 yetistiriciliginde yaygin olarak kullanilan farkli tiplerdeki 11 adet hibrit
domates cesitleri arasindaki morfolojik ayirimlar UPOV kriterlerine gore yapilmistir. Morfolojik
Ozelliklerin yani sira ¢esitlerin kantitatif morfolojik 6zellikleri ve meyve kalite 6zellikleri belirlenmistir.
Calisma sonucunda kendilenerek elde edilen F; hatlarinin biyotik ve abiyotik faktorlere karsi testleme
caligmalarinin yapilmasi, hasat sonrasi muhafaza depolama ve raf 6mrii potansiyellerinin belirlenmesi
gibi ileri seviye ¢aligmalarla desteklenerek buradan elde edilen sonuglar pekistirilmelidir.
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OZET

Balik yag1 takviyeleri, saglik acisindan bir¢ok faydaya sahip olmasi nedeniyle popiilerlik kazanmis ve
tilketicilere sunulan balik yagi takviyelerinde hizli bir artisa yol agmustir. Balik yaglari,
eikosapentaenoik asit (EPA, 20:5) ve dokosaheksaenoik asit (DHA, 22:6) gibi omega-3 ¢oklu doymamis
yag asitleri agisindan zengindir ve insan sagligi i¢in gerekli oldugu bilinmektedir. EPA/DHA'nin
kardiyovaskiiler hastaliklar tizerinde faydali etkileri vardir. Balik yaglar1 150'den fazla farkl
triacilgliserol igerir. Arastirmalar ayrica EPA/DHA agisindan zengin balik yagi takviyesinin kemik
kaybmna kars1 koruma saglayabilecegini ve kemik metabolizmasini diizenleyebilecegini 0One
stirmektedir. EPA'nin ayrica ndronal membran akiskanligini artirarak anksiyete ve depresif
bozukluklarin tedavisinde de faydali oldugu rapor edilmistir. EPA/DHA bakimindan zengin balik
yaglarimin diizenli tiikketimi, Alzheimer ve Parkinson hastalig1 riskinin azalmasuyla iliskilidir. Balik yagi
onemli kalp hastaliklarini, kanseri, diyabeti, zihinsel bozukluklari, artriti ve diger bir¢ok saglik sorununu
onler. Balik yaglari, mense tiirline ve mevsimsel degisimlere bagl olarak yag asidi bilesimlerinde
farklilik gosterir. Balik yaglari biiytlik 6lgiide doymamustir ve iiriiniin oksidasyonuna ve bozulmasina
kars1 koruma saglamak i¢in antioksidanlarla stabilizasyona ihtiya¢ duyar. Balik yaglari, cogu zaman
yiiksek fiyatlarla satilan bir¢ok katma degerli gida iiriiniinde veya saglikli gida kapsiillerinde saglikli
katki maddeleri ve icerik maddeleri olarak kullanilmaktadir. Bu yaglarin biiyiik ¢ogunlugu gelismis
tilkelerde satilmaktadir. Balik yaglar1 diyet takviyelerinde, farmasoétiklerde, bebek mamalarinda, klinik
beslenmede ve fonksiyonel gidalarda kullanilabilir.

Anahtar kelimeler: Balik yagi, beslenme, saglik

ABSTRACT

Fish oil supplements have gained popularity due to having many health benefits, leading to a rapid
increase in the number of fish oil supplements available to consumers. Fish oils are rich in omega-3
polyunsaturated fatty acids such as eicosapentaenoic acid (EPA, 20:5) and docosahexaenoic acid (DHA,
22:6) and are known to be essential for human health. EPA/DHA has beneficial effects on cardiovascular
disease. Fish oils contain more than 150 different triacylglycerols. Studies also suggest that
supplementation with fish oil rich in EPA/DHA could protect against bone loss and regulate bone
metabolism. EPA has also been reported to be beneficial for treating anxiety and depressive disorders
by increasing neuronal membrane fluidity. Regular consumption of fish oils rich in EPA/DHA is
associated with reduced risk of Alzheimer’s and Parkinson’s disease. Fish oil prevents major heart
diseases, cancer, diabetes, mental disorders, arthritis, and many other health problems. Fish oils differ
in their fatty acid composition depending on the species of origin and seasonal variations. Fish oils are
greatly unsaturated and in need of stabilization with antioxidants to protect against oxidation and
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deterioration of the product. Fish oils are used as healthy additives and ingredients in many value-added
food products or health-food capsules, often sold at high prices. The majority of these oils are sold in
developed countries. Fish oils can be used in dietary supplements, pharmaceuticals, infant formula,
clinical nutrition, and functional foods.

Keywords: Fish oil, nutrition, health

GIRIS

Insanlarin hayatta kalabilmesi, gelisimini devam ettirebilmesi, yasam kalitesininin saglanabilmesi,
vuciidu meydana getiren hiicrelerin diizenli ¢alisabilmesi, fiziksel ve zihinsel faaliyetleri yerine
getirebilmesi, topluma faydali ve iiretken olabailmesi i¢in yeterli ve dengeli beslenmesi gerekmektedir.
Bu baglamda son yillarda insanlar beslenme programlarina dikkat etmekte ve saglikli besinleri segmeye
6zen gostermektedir. Bu besinler arasinda sahip oldugu yag asitleri ile dikkat ¢eken balik ve diger su
iiriinleri yer almaktadir (Kaya vd., 2004). icerdigi besin 6geleri ile saglik acisindan 6nemli olan su
tiriinleri diger etlere gore daha yiiksek protein ve daha az yag igermesi nedeniyle son yillarda tiiketimi
ve Onemi artmaktadir.

Eskiden hayatta kalmak ve agligi gidermek igin yapilan beslenme giiniimiizde yeni gelisen egilimlerle
birlikte bazi hastalik risklerini de onleyen sagligi ve refahi tesvik eden gida maddeleri gelistirimeyi
amaclamaktadir. Clinkii bilimsel veriler bu tiir beslenmenin fizyolojik ve psikolojik faydali etkilere
sahip olabilecegini gostermektedir. Yag asitlerinin beslenme ve saglik {izerinde bir¢ok etkisi
bulunmaktadir. Ozellikle doymus yag asitleri yag birikimi, kilo alimi ve kalp damar hastaliklarina neden
olurken, doymamus yag asitleri ise genellikle olumlu bir etkiye sahiptir (Cakmak¢i ve Tahmas-
Kahyaoglu, 2012). Bu baglamda n-3 yag asitleri beslenmedeki olumlu etkilerinden dolay1 son yillarda
popiiler hale gelmistir. Giinliik beslenmemizde veya destek olarak (kapsiil veya mikroenkapsiil seklinde)
n-3 yag asitlerini almak miimkiindiir. Eikosapentanoik (EPA) ve dekasoheksanoik (DHA) olarak bilinen
n-3 yag asitlerinin en 6nemli kaynagi balik yagidir (Mol, 2008).

Insan beslenmesinde ve sagliginda balik yag: ile ilgili literatiir incelendiginde yapilan arastirmalarin
omega-3 yag asitlerinin giinliik beslenmedeki 6nemini ortaya koydugu goriilmektedir (Kaya vd, 2004;
Eseceli vd, 2006; Ariman-Karabulut ve Yandi, 2006; Akar Sahing6z, 2007; Mol, 2008; Cakmak¢1 ve
Tahmas-Kahyaoglu, 2012; Turan vd, 2013; Van Dael, 2021; Kapoor vd, 2021; De Marzo vd, 2023). Bu
baglamda yapilan derleme balik yaginin insan beslenmesi ve saghigindaki 6nemi ile bazi hastaliklar
tizerine etkilerini vurgulamak amaciyla hazirlanmstir.

Balik Yag Asitleri ve Besinsel Onemi

Insanlarin biiyiimesi, gelismesi ve saglhikli bir hayat siirdiirebilmesi i¢in ihtiya¢ duyulan besin 6geleri
arasinda yer alan yaglar (Baysal, 2020), hiicrenin yap1 tasin1 meydana getirmesi, enerji vermesi, yagda
¢oziinen vitaminleri igermesi, tiiketilen gidalara lezzet vermesi (Kaya vd, 2004; Mol, 2008), beslenme
ve bazi hastaliklar arasindaki bag arastirilirken en fazla iizerinde durulan besin maddesi (Cakmake1 ve
Tahmas-Kahyaoglu, 2012) olmasi1 gibi unsurlar agisindan 6nem arz etmektedir. Gliserol ve yag
asitlerinin meydana getirdigi esterler olarak tanimlanan yaglarin (Gokmen ve Koksal, 2001) fizyolojik,
kimyasal ve fiziksel 6zellikleri yapisindaki yag asit tiir ve miktarina baglidir (Cakmake1 ve Tahmas-
Kahyaoglu, 2012). Yag asitleri doymus ve doymamis yag asitleri olarak ikiye ayrilir. Doymus yag
asitleri margarin, kuyrukyag: ve tereyagi gibi kat1 formda iken doymamis yag asitleri musir, kanola,
balik yag1 ve zeytinyag1 gibi iiriinlerde s1v1 formdadir (Akar Sahingéz, 2007; Unsal, 2019). Doymamis
yag asitleri tekli doymamis (TDY A) ve coklu doymamis (CDYA) yag asitleri olarak ikiye ayrilmaktadir
(Semma, 2002).

Doymamis yag asitleri arasinda yer alan balik yagi tortusuz ve homojen bir goriiniimde olup ac1 olmayan
tat, akict kivam, sar1 renk ve baliga has bir kokuya sahiptir. Balik yagi ¢coklu doymamis yag asitleri
(PUFA) olarak bilenen n-3 (alfa-linolenik asit), n-6 (linoleik asit) ve n-9 (oleik asit) yag asitleri olarak
siniflandirilmaktadir (Eseceli vd., 2006; Korkut vd., 2007). Coklu doymamis yag asitleri esansiyel yag
asitleri (EFA) veya omega yag asitleri olarak adlandiriimaktadir (Eseceli vd., 2006; Korkut vd., 2007,
Turan vd., 2013). Bu yaglar viicut tarafindan diger yaglar gibi sentezlenemedigi i¢in “elzem yag
asitleri” olarak tamimlanmaktadir. Esansiyel yag asitleri saglikli bir hayat siirdiirebilmek icin gerekli
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¥ olup 6nemli ii¢ tipi dokosaheksaenoik asit (DHA), eikosapentaenoik asit (EPA) ve o linolenik asit

(ALA)’dir (Baysal, 1991; Akar Sahingoz, 2007; Aktas, 2021; Cakmalg1 ve Tahmas-Kahyaoglu, 2012).
Omega-3 yag asidi bakimindan en zengin kaynak balik yag1 olup esansiyel yag asitlerinin miktar1 balik
tiiriine gore degisiklik gostermektedir (Kaya vd, 2004; Ariman-Karabulut ve Yandi, 2006). Insan
viicudunun gereksinimi agisindan 6nemli olan bazi bazi baliklarin sahip oldugu yag miktarlar1 ve
omega-3 yag asidi icerikleri Tablo 1’de belirtilmistir(Pigott and Tucker, 1990).

Tablo 1. Baz1 Baliklardaki Yag Asit Miktarlart

Balik Thirii Yag Doymus  Tekli Doymamis Coklu Doymamis EPA DHA
(9/1009) (9/1009) (9/1009) (9/1009) (9/100g)  (9/1009)
Hamsi 48 1.3 1.2 1.6 0.5 0.9
Sazan 5.6 11 2.3 1.3 0.2 0.1
Yaym balig 4.3 1.0 1.6 1.0 0.1 0.2
Morina 0.7 0.1 0.1 0.3 0.1 0.2
Ringa 9.0 2.0 3.7 2.1 0.7 0.9
Uskumru 13.0 2.5 5.9 3.2 1.0 1.2
Dil balig 1.2 0.3 0.4 0.2 Tr 0.1
Gokkusagi 3.4 0.6 1.0 1.2 0.1 0.4
alasi
Kefal 8.4 1.5 1.2 1.6 0.6 0.5
Pollak (iri 1.0 0.1 0.1 0.5 0.1 0.4
mezgit)
Orkinoz 6.6 1.7 2.2 2.0 0.4 1.2

(Pigott and Tucker, 1990).

EPA ve DHA'nin baslica kaynaklari deniz tiriinleri ve yagh baliklardir. Yabani ve ¢iftlik ortamlarinda
yetistirilen baliklar EPA ve DHA kaynag1 olup c¢iftlik ortaminda yetistirilen baliklarin daha fazla
yogunlukta EPA ve DHAya sahip olabilecegi goriilmiistiir (Bowen vd, 2016). Ayrica deniz baliklari
(hamsi, somon, ringa, tuna ve uskumru) EPA ve DHA yd&niinden oldukga zengindir (Beyter, 2020).

Baliklar icerdikleri yag oranlarina gore yagsiz, orta yagli, yaglh ve ¢ok yaglh olarak simiflandirilirken
(Pigott and Tucker, 1990) tal1 su ve deniz baliklar1 arasindaki yag asit miktar1 farkliligi mevism, cinsiyet,
tiir, yas, beslenme ve yetistigi ortamdan gibi unsurlardan kaynaklanmaktadir (Sikorski ve Kolakowska,
2003).

Doymus yag orani bakimindan diisiik olan baliklar protein bakimindan zengin olup omega-3 yag
asitlerini 6nemli miktarlarda i¢ermesi bakimindan haftada en az 2 kez tiiketilmesi 6nerilmektedir (Turan
vd, 2013). Tiiketilen besinlerin viicutta faydali hale gelebilmesi i¢in hazirlik, pisirme ve muhafaza gibi
hususlara dikkat edilmesi gerekmektedir. Ozellikle pisirme besinlerde bulunabilecek zararl
mikroorganizmalar1 yok etmek, lezzetli ve yenilebilir besinler hazirlamak amaciyla uygulanmaktadir.
Ayrica pisirme iglemi neticesinde besinlerin sindirimi ve emilimi kolaylagmaktadir (Sen ve Ugar, 2021).
Baliklar tiiketilmeden once farkli pisirme yontemleri kullanilarak hazirlanmakta olup kullanilan bu
yontemler baliklarin besin kompozisyonunda bazi degisikliklere neden olmaktadir (Akgozlii, 2018).
Pisirme igleminin olumlu etkileri oldugu gibi pisirme kurallarina uygun olmayan sartlarda hazirlanan
baliklarda oksidasyon sonucu omega yag asitleri kaybi olabilir (Rashid vd, 2016). Omega-3 yag asitleri,
insan saghgim etkileyen kalp hastalifi, kanser, seker hastaligi, yiiksek tansiyon gibi hastaliklarin
onlenmesinde ve tedavisinde yararli etkilerinden dolay1 6nerilmektedir (Turan vd., 2006; Mol, 2008).
Balik yag asitlerinin saglik izerine etkileri Sekil 1°de verilmistir.

Balik sahip oldugu ¢oklu doymamuis yag asitleri ile, diyabet olmayan bireylerde insiilin direncini
azaltarak diyabet goriilme riskini azaltmaktadir. Diyabet hastalarinda da ise iltihap goriilme olasiligin
diistirmektedir. Omega-3 yag asitleri genglerde diyabet riskini 6nemli 6lgiide azaltip insiilinin islevini
artirarak tip 2 diyabete kars1 koruma saglar. Bu baglamda diyabet hastalarinin ve diyabet hastaligi riski
olan bireylerin diyetinde baligi daha c¢ok tiiketmesi Onerilmektedir (Atar, 2019). Balik yagi
takviyelerinin ve yagli baligin diizenli olarak diyette yer verilmesi sonucu zamanla diyabet riski
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¥ diismektedir (Liao vd, 2022). Alaska ve Gronland gibi bdlgelere gére daha az balik ve balik iiriinlerini

tiiketimi yapilan yerlerde diyabet hastalarina uygun ilag tedavisi ile birlikte gida takviyesi olarak omega-
3 yag asitleri 6nerilmektedir (Kurt, 2011).

@]

Balik Yag Asitlerinin Saglik Uzerine Etkileri
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Sekil 1. Balik Yag Asitlerinin Saglik Uzerine Etkileri

Balik yaglarinin kanser hastaligini direkt tedavi edici 6zelliginden daha ¢ok kanser hastaligina karsi
agrilar dindirici ve koruma etkisi olup kanserli hiicrelerle miicadele etkisi bulunmaktadir (Sen, 2011).
Diyetinde diizenli balik yag: tiikketen bireylerin tiiketmeyenlere gore prostat kanserine karsi daha
korunakli oldugu belirtilmektedir (Norrish vd, 1999).

Balik yag trigliserit, cok disiik yogunluklu lipoproteinler (very low density lipoproteins, VLDL) ve
buna bagli olarak LDL diizeylerinde 6nemli diismeler meydana getirmektedir. Doymamis yag
asitlerince zengin diyetlerin tiiketilmesi HDL artisina bagli olarak kolesterol seviyesinde diisiis
gostermektedir (Eseceli vd, 2006).

Dikkat eksikligi, depresyon, hiperaktiflik ve IQ seviyelerinin diisiik olmast DHA miktarinin
yetersizliginden kaynaklanmaktadir. Optimal beslenme i¢in EPA vwe DHA alimimin yetigkinler i¢in
200-600 mg/gilin ve alt1 aydan biiyiik bebekler, cocuklar ve ergenler i¢in 40-250 mg/giin arasinda
degistigi genel olarak bilinmektedir (TOBB, 2023). Beyin serotonin diizeyinin diisiik olmast DHA nin
diisiik olmasindan kaynaklanmakta olup bu durum siddetin artmasina, depresyona ve intihara sebep
olabilir. Bu dogrultuda haftada en az 2-3 kez balik tiiketmenin faydali olcagi ve DHA’nin yagh

baliklarda bol bulundugu bilinmelidir (Kaya vd, 2004).

Beyin i¢in balik yaglar1 gerekli olup beyin dokusu yag asidi sentezi igin gerekli olan yeterli enzim
aktiviteden yoksundur. Bunlar tiiketilen diyetten elde edilebilecegi gibi karacigerde ALA tarafindan da
sentezlenebilir. Omega-3 yag asitleri noral travma ve norodejeneratif hastaliklarda beyin hasarini
onlemek i¢in dahili bir anti-enflamatuar koruyucu olabilecegini gostermektedir (Farooqui et al., 2007).
Balik yaglari hafizay1 giiglendirmek, beyin rahatsizligi risklerini azaltmak, enerjiyi ve konsantrasyonu
artirmak igin gereklidir. Yilan baligir yag kapsiilii verilmis fareler iizerinde yapilan aragtirmada
deneklerin 6grenme yeteneginde ve hafizasinda gelisim oldugu tespit edilmistir (Mol, 2008). Diyetle
ve kapsiiler halinde alinan omega-3 yag asitleri fetlis ve emzirilen bebek i¢in yag asitlerinden bir rezerv
saglar. Bu da bebegin optimal beyinsel ve biligsel gelisimine katki vermektedir (Bourre, 2007).

Japonya’da fazla balik yag: tiiketen bireylerin kalp krizi riskinin azaldigin1 gostermektedir. Japonya
gibi diyetlerinde balik yag: tiikketen toplumlarda tiitketmeyenlere oranla kalp krizi nadir goriilmektedir.
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¥ Genetik veya kisisel kalp rahatsizlig1 olan bireylerin omega-3 yag asitleri tilketimini arttirdiklarinda kalp

rahatsizliklarinin gériilmesi azalmaktadir (Ariman-Karabulut ve Yandi, 2006). Amerikan Kalp Dernegi,
belgelenmis koroner arter hastaligi olan hastalarda kardiyovaskiiler olaylarin ikincil olarak 6nlenmesi
icin n-3 yag asitlerinin kullanimini onaylamistir. Bir¢ok klinik ¢alisma, deniz n-3 yag asitlerinin (EPA
ve DHA) koroner kalp hastaliginin onlenmesi ve tedavisinde Onemli bir belirleyici oldugunu
gostermistir (de Leiris vd, 2009).

Balik yaglari kas ve eklemlerdeki yangilari azaltmak, artriti yavaslatmak gibi etkiler gostermektedir
(Mol, 2008). Kan ve eklem sivilarinin yag asit profillerinin incelendigi bir aragtirmada yag asit
sevilerinin istenilen diizeylerde bulunmamasi {izerine romatoid artrit hastalarina balik yagi verilmesinin
faydali olacagi belirtilmistir (Akar Sahing6z, 2007). Clenland vd, (2003) yaptiklari bir arastirmada
eklem iltihab1 hastalig1 olan bireylere morina karacigeri yag: kapsiil olarak verilmis romatoid artrit
belirtilerinin azaldig1 kaydedilmistir.

SONUC

Yapilan aragtirmalar insanlarin yasam kalitesini etkileyen hastaliklarin tiiketilen gida maddeleri ve
beslenme programalari1 kaynakli oldugunu ortaya koymaktadir. Baligin yeterli ve dengeli beslenme i¢in
o6nemi konusunda toplumun bilgilendirilmesi daha fazla tiiketilmesi agisindan 6nem arz etmektedir
(Cakmakg1 ve Tahmas-Kahyaoglu, 2012). Saglik acisindan dnemli olan balik yaglarinin daha yaygin
kullanim1 i¢in gida endiistrisi n-3 yag asitleri ile zenginlestirilmis gidalar iizerine g¢aligmalar
yapmaktadir. Bu gidalar arasinda ekmek, siitlii icecekler, makarna, ¢erez, mesrubatlar ve margarinler ile
ozellikle bebek mamas1 formiilasyonlar1 ve yumurta yer almaktadir. Ayrica balik yagimin bu gidalar ile
zenginlestirilmesi besin degerini arttirmakta ve hosa gitmeyen tadi degistirmektedir (Akpinar-Bayizit,
2003; Yaprak vd, 2003; Beyter, 2020). Her yastan insanlarin haftada en az iki defa balik tiiketmeleri
gerekmektedir. Gliniimiizde 6liimlerin ¢ogunlugunun kalp krizi, yiiksek kolesterol, damar tikanikligi ve
kansere bagli hastaliklardan kaynaklandig1 ve depresyon, siddet, stres ve intihar vakalarinin ¢ok fazla
arttigl diisliniilirse, omega-3 yag asitlerince zengin olan balik tiiketiminin 6nemi dahi iyi
anlasilmaktadir.
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WINE TOURISM IN DEVELOPING COUNTRIES: THE EXAMPLE OF AZERBAIJAN
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ABSTRACT

Information on the nations that cultivate and make wine, their vineyard acreage in varying years, the
volume of wine produced in various years, and other related details were provided in a research on wine
tourism (enotourism) and wine service worldwide. To help readers generate better informed opinions
on wine tourism, the article included information about conferences hosted by the World Tourism
Organisation to promote wine tourism worldwide, as well as details about the countries hosting these
conferences, the attendees, etc. Additionally, data about the contribution of wine tourism to the nation's
GDP were mentioned. The characteristics of providing wine to visitors in order to provide services that
meet international standards were also researched, in addition to the growth of wine tourism in the
nation. The quality standards of wines produced in the United States and abroad from various grape
varietals have been examined. In order to do this, it was first necessary to observe the variations in the
flavours and colours of the wines that were being preserved following the time of manufacture in
compliance with international regulations. Various techniques are employed in wine serving (decanter
service, wine basket service, bottle service). Depending on the wine's age and content, several
techniques are used.

Even while the wine tourism sector has many benefits, problems can occasionally arise. Thus, it is
important to acknowledge that large wine areas have to have growth plans as wine tourism expands. The
objective of this domain is to provide an overview of wine tourism, specifically outlining several
meanings of the term.

Keywords: Azerbaijan, tourism, wine, development, example, country.

INTRODUCTION

There are many areas in Azerbaijan where wine is made. Azerbaijan had a rich wine industry that dates
back to the second millennium BC, before communist government took over in the 20th century.
Archaeologists have unearthed Azerbaijan's long history of wine production at archaeological
investigations of towns in Kultepe, Qarabaghlar, and Galajig. There, they have found stone fermentation
and storage jars that contain grape seeds and residue from the second millennium BC. According to
Herodotus, the Ancient Greeks were well aware that wine was produced in the region by at least the 7th
century BC. Later, in the first century BC, Strabo made a remark on the Albanian wine, which is
produced in Azerbaijan. Arabic historians and geographers, such Abu'l-Fida, Al-Masudi, Ibn Hawgal,
and Al-Mugaddasi, wrote about the rich winemaking that continued in the region surrounding Ganja
and Barda long after the Islamic conquest.
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Figre 1: Major Winegrowing Regions of Azerbaijan
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5 Major Winegrowing Regions of Azerbaijan
1) Shamakha, 2) Ismaily, 3) Gabala, 4) Gandja, & 5) Tuvuz

There have been passionate attempts to revitalise and modernise the Azerbaijani wine sector since the
fall of Communism and the restoration of Azerbaijan's freedom. These days, vineyards may be found in
the Kur-Araz plains by the Kura River and in the foothills of the Caucasus Mountains. Ganja, Nagorno-
Karabakh, and Nakhchivan have been the region's hubs for wine production in the twenty-first century.
Over 450 distinct types of wild grapes that have been utilised for winemaking in Azerbaijan throughout
history have been identified by research. Pinot Noir, Rkatsiteli, Pinot Blanc, Aligote, Matrassa, Podarok
Magaracha, Pervenets Magaracha, Ranni Magaracha, Doina, Viorica, and Kishmish Moldavski are
some of the grape varieties used to make Azerbaijani wine. White Shani, Derbendi, Nail, Bayanshire,
Gamashara, Ganja Pink, Bendi, Madrasa, Black Shani, Arna-Grna, Zeynabi, Misgali, Khindogni,
Agdam Kechiemdzhei, Tebrizi, and Marandi are some of the native grape varieties found in Azerbaijan.
The wines of antiquity and the Middle Ages were thick and sweet like honey, requiring diluting with
water. They were not like the wines of today. Archaeologists in the nation's Goygol Rayon have
discovered jars with wine remnants that are from the second millennium BC. Archaeologists have
discovered jars with wine remnants from the 2nd millennium BC in the Khanlar area of the Azerbaijan
Republic. Greek historian Strabo spoke of grape production being so profuse that the locals were unable
to pick it during his travels to northern Azerbaijan (then known as Caucasian Albania). The epic poem
Kitabi Dada Gorgud, composed between the 7th and 11th centuries, is one of the several texts that
describes an advanced wine-making civilization. The yearly grape harvest from the areas surrounding
Tabriz in southern Azerbaijan was estimated to be close to 150 tonnes based on sources from the 13th
and 14th centuries. But modern wines are not like the wines made in the ancient and mediaeval periods.
They required diluting with water since they were as thick as sweet as honey. One of the most recent
finds was made by the people of Shamakhy, which is two hours west of Baku, when they discovered a
large, antique pottery jar about ten years ago. Inside was a viscous syrup that turned out to be a highly
concentrated, aromatic wine.

Tovuz, in northwest Azerbaijan, is one of the oldest and most famous places in the country, renowned
for its product used to make wine. In this area, archaeological discoveries have revealed old wine storage
containers, stones, and tartaric acid remnants used in wine cultivation. Apart from the historians and
explorers like Homer, Herodotus, Columella, Ibn Hawgal, and Al-Masudi who wrote about the
production of wine in Azerbaijan, the Arabian geographer Al-Mugaddasi wrote in the tenth century that
the sweet wine of Nakhichevan is unique. Between 1820 and 1830, the area became a hub for wine
production, drawing in a large number of international investors. German immigrants arrived in the area
in the early 19th century, adding to the region's renowned wine-making tradition. Around 1817-1818,
German immigrants from Wiirttemberg were brought to Azerbaijan by Russian tsar Alexander I, who
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made significant investments in the sector to increase the nation's capacity to produce wine and cognac.
Prominent German family companies, including VVohrer Brothers and the Helenendorf-based Hummel
family, industrialised wine production to the point that it was able to compete with European wines.

1.WINE VARIETIES

In Azerbaijan, grape-based wines are referred to as sharab, whereas wines created from other fruits, such
as mulberries, apples, and pomegranates, are termed nabiz. We refer to other types as chakhyr.
Historians claim that Azerbaijan is home to around 450 distinct varieties of wild grapes, many of which
have been utilised to produce wine throughout the country's long history. The wine labels Reyhani,
Jumhuri, Mishmish, Valani, Arastun, Handigun, and Salmavey are among the historical names.
Shahdagh, Chinar, Sadili, Aghdam, Kurdamir, Aghstafa, and Madrasali are examples of modern brand
names. Some, like "Giz Galasi" (Maiden Tower), "Yeddi Gozal" (Seven Beauties), "Gara Gila," and
"Naznazi," which are manufactured from the Madrasa pink grape and are exclusive to the Madrasa
village in Shamakhi Rayon, are only found in Azerbaijan. Another kind of grape found in northwest
Azerbaijan and used to make wine is raktsiteli.

2. THE CURRENT WINE INDUSTRY IN AZERBAIJAN

The Ganja-Kazakh and Shirvan economic zones exhibit modern Azerbaijani winemaking. About 7% of
the nation's arable land is made up of vineyards in these areas. The most popular wine cultivar in the
area is Pinot Noir, and the areas are renowned for its 17 vine and 16 table grape varietals.

One of the major wine-producing nations around the Caspian Sea is Azerbaijan. In the 1970s, Soviet
officials set out to develop modern winemaking with great ambition, favouring increased wine
production above the growth of the grain business. Currently, the majority of the output is aimed towards
the expanding Russian and European markets, as well as emerging markets like China for Azerbaijani
wine. Over 100 hectares of new grape plantings have been established in the Azerbaijani Shamkir area
in response to rising demand. 27 international wine competition awards have been given to Azerbaijani
wines since the country's 1991 return to independence. The goal of Azerbaijan is to become more well-
known in the global wine industry. It's the outcome of being a member of the Vine and Wine
International Organisation (OIV). Between 2005 and 2012, Azerbaijan's wine output rose by 2.6 times,
from 0.4 million to 1.063 million decaliters.

Data from Azerbaijan's State Statistics Committee and the increase in exports both support this.
Specifically, over the reporting period, wine exports climbed 7.8 times, from 49,400 decaliters to
389,000 decaliters. Additionally, there was a notable rise in grape yield. Specifically, in 2005,
Azerbaijan gathered 79,700 tonnes of grapes; by 2012, that amount had increased to 151,000 tonnes.
Experts surmise that the swift expansion may be attributed to the enactment of the Law on Viticulture,
which opened the door for more capital to be invested in this economic sector. As a result of the
investment, more land was planted and more grapes were produced. According to experts, Azerbaijan's
demand for grapes and their output will only increase going forward.

3. LITERATURE REVIEW

Due to the fact that wine and cuisine have become popular vacation destinations worldwide (Sharples,
2002), wine tourism has grown significantly since the mid-1990s (Getz and Brown, 2006). "Who visits
wineries and the experiences these visitors have there can be used to define wine tourism"” (Byrd et al.,
2016:20). Hall et al. (2000) defined wine tourism as "visitation to vineyards, wineries, wine festivals
and wine shows for grape wine tasting and/or experiencing the attributes of a grape wine region," which
is the most widely recognised academic definition of the term. According to Charters and Ali-Knight
(2002), there are a variety of experiences that come with wine tourism, including tastings, activities at
cellar doors, wine, cuisine, and cultural excursions. Similar to other forms of tourism, wine tourism
holds significant value for the industry due to its numerous consequences, particularly for the local
economy. Tassiopoulos and Haydam (2006) refer to this kind of tourism as the "rural-based industry"
for this reason. The "wine tourism industry's ability to foster a sustainable revenue base for small and
medium wineries" is mentioned by Byrd et al. (2016:19). Viewed holistically, Williams et al. (2006: 27)
list the potential contributions of wine tourism, emphasising its economic benefits for regional and local
stakeholders, including "increased markets and sales for winery operators; jobs and income for residents
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engaged in complementary service activities (e.g. wine product sales and services, restaurants,
accommodation); and tax revenues for government agencies supporting broader rural development
initiatives"

According to Sparks and Malady (2006), in order to provide variety for various market groups, there
should be a connection made between wine tourism and other tourism products. Given that wine tourists
seek a comprehensive experience, the wine experience need to encompass local cuisine, architecture,
history, and activities (Dowling and Getz, 2000). According to Carlsen and Charters (2006), "arts, wine,
and food are the main elements" of the wine tourism offering, and these components provide wine
tourists looking for a unique experience a lifestyle package. Based on their findings, Roberts and Sparks
(2006) established that, from a wider angle, wine tourists seek out genuine experiences that are crafted
around certain elements. Additionally, according to Byrd et al. (2016), "the core and supplementary
services for wine tourism are relaxation, socialising and wine clubs, customer service, entertainment and
events, wine education, tasting room, vineyards and landscape, production facility and tours"

The wine area is a ""rural paradise in which leisure, cuisine, scenery, and outdoor activities are bountiful,"
according to Getz and Brown (2006). For this reason, Byrd et al. (2016:20) define "wine tourism" as
more than just a quick trip to wineries or vineyards to buy or sip wine. A wine route should thus be
viewed as locations for outdoor activities, historical sites, and cultural tourism in addition to
winegrowing. A "sign-posted itinerary, through a limited area (region, province, denomination area)
whose aim is the discovery of the wine(s) product(s) in the region and the activities which are associated
with it" is how one can define a wine route (Gatti & Incerti, 1997). "The wine route is marketed on the
market by a brand that communicates the wine's geographic character and provenance. Some countries,
like France and lItaly, use quality appellation designations to formally distinguish between the many
regions where wine is made. A superior wine enhances the reputation of the regions, bolstering local
business and promoting the tourism offering. Thus, fine wine serves as a medium for tourists as well as
a driving force behind wine routes.

4. METHODOLOGY

In order to develop wine tourism in our country, taking into account the effectiveness of research, the
wine tasting process was carried out by serving wine to the citizens of different countries. The studies
were mainly conducted with local wines produced using introduced foreign grape varieties and local
grapes. In order to explore the differences more clearly, foreign wines were also used during the service.
Also, with the aim of applying world standards, the necessary equipment has been applied for the
purpose of perfecting the wine service. (figure 1) [Brian K et al. 2015. Pg. 255, Madelina Puckette et al.
Wine Folly. 2018, p. 198]

Figure 2: Accessories used during wine service

Sand worvn gafiss Soesd g

N 7

-
Source: Brian K et al. 2015. P. 245

Presentation of all types of wines produced around the world to guests is as important and important as
the process of their production. Over the years, the wine service features guests' wishes and desires, to
make them feel comfortable, to enjoy the wine more, etc. developed and formed taking into account
such points. The reason why wines are so private has led to the creation of a wine service worker
("sommelier™) service in restaurants. The methods of offering different types of wines are as follows.
[Madelina Puckette et al. Wine Folly.2018, p.248]
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4.1.Service of white and pink wines

After checking the cleanliness of the wine cooler, a quantity of ice and a little water are added to the
container (if you want to cool any wine quickly, add salt to the added ice and stir it a little. The salt will
melt the ice and liquefy it in the bottle will help it cool down quickly) [Madelina Puckette et al. Wine
Folly. 2018, p. 240].

. Ordered wine is placed in a serving bowl.

. The wine serving bowl is neatly covered with a cloth napkin.

= The person who will serve the wine is checked for necessary accessories (wine opener, matches,
notebook, etc.).

= A small flat plate and an additional number of wine glasses are prepared for the stopper inserted
into the mouth of the wine bottle.

= Pre-selected wine is brought and served to the guest.

. The cloth napkin on the wine serving bowl is taken and placed on the left arm.

= Holding the top of the bottle, the wine is removed from the serving dish and the water from the

bottle is filtered.

. The label on the bottle is placed on the napkin on the condition that the label on the bottle is on
the upper side, so that the guest can see it.

= The wine is presented to the guest from the right hand (the lower part of the bottle is held with
the left hand on one side and the upper part is held with the right hand on the other hand, it is ensured
that it does not fall over).

During service

= The wine bottle is placed on a tableside serving cart or wine serving dish with the label facing
the guest.

= The protective part at the mouth of the bottle is cut with a special cutting part of the wine opener
(Fig. 2.).

= The tip of the wine opener should be properly inserted into the cork at the neck of the bottle and
special care should be taken not to pierce it to the end (when it is pierced to the end, the pieces of the
cork will fall into the bottle).

= After holding the neck of the bottle with the left hand, the handle of the wine opener in the right
hand should be slowly lifted up (At this time, the wine opener should be held firmly with the fingers to
prevent it from slipping).

= The cork should not be completely removed from the neck of the bottle with a wine opener.
When the cork is about to pop, the wine opener should be removed by moving the cork back and forth
with the right hand. When the cork comes out, there should not be a sound typical of playful wines from
the mouth of the bottle.

= After the cork is removed from the bottle, it is removed from the wine opener by smelling.

= The removed cork is placed on the guest's table on a small plate (It is more appropriate to do
this process on the most expensive and quality wines, as well as aged wines).

= After removing the stopper, the mouth of the bottle should be wiped with a napkin.

= The service should then continue within the standards.

= While the label part of the opened bottle is kept open, the other parts of the bottle are wrapped

in a cloth napkin.

= Pour a little wine into an additional glass to remove the debris from the mouth of the bottle.
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The right hand holds the right middle part of the bottle (the index finger should face the mouth
of the bottle and the label of the bottle should be between the thumb and index finger).

= Approach the table from the right side of the guest with the condition that the right foot is taken
half a step forward.

= Leaning down slightly, the wine is poured into the glass. At this time, the left hand should be
held back.

. A small amount of wine should be filtered, keeping the mouth of the bottle 1-2 cm above the
glass (to taste the wine, you need to act in the order we mentioned).

. After the filtering operation is finished, the mouth of the bottle should be turned to the right and
withdrawn. At this time, the wine drops left in the mouth of the bottle will not spill on the floor.

= After tasting the wine to the person who ordered it, it is necessary to wait for his approval.

= After receiving consent, wine should be poured into the glasses of those sitting at the table in

the correct order and wine should be added to the glass of the person who ordered wine at the end. Note:

This process should be done very carefully and according to standards.

= Guests who run out of wine after the first service should use the first used glass if the wine is
filtered and if the wine has not changed. If the wine has been changed, the glasses should be replaced
with new ones (white and pink wines should not be added to them if they are not completely finished in
the glass. Because these types of wines are drunk cold and the wine remaining in the glass will be
warmed up, it will lose its character when wine is added to it) [Brian K et al. 2015. Pg. 294, Madelina

Puckette et al. Wine Folly.2018, p.256].

4.2.Serving red wine

Red wines should be served at a temperature of 12-20 °C, depending on the type of grape, the age of

the wine, and its composition (Table 1).

Table 1: The most suitable serving temperatures according to the different characteristics of

wine products

Champagne and sparkling wines 4-6°
Sweet and semi-sweet wines 6-8°
Dry young white and pink wines 8-10°
Aged white wines 10-12°
'Young red wines 12-14°
Little aged red wines 14-18°
Aged red wines 18-20°

Source: Compiled by the author.

Red wines are served according to three rules.

= With a bottle

" In the basket

= Decanter service (wine decanter) (Figure 1)

During the service of young red wine, the bottle is brought to the table with a napkin on a napkin and
another plate next to it, and placed on a trolley. The bottle is held with the right hand and placed on

top of the left hand. The label of the bottle must be shown to the guest.

= After the wine bottle has been brought to the table, the bottle should be presented to the guest
again in order to verify the correctness of the guest's choice. At this time, the label part of the wine

must be kept facing the guest.

= Young red wine is served in the same way as white and pink wines. The difference is that this
wine is cooled without keeping it in ice for a long time, as in white and pink wines. Since these types of
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wines are served colder than aged red wines, in some cases it is necessary to chill these wines. Depending
on the taste, this type of wine can be served at normal temperature.

. Red wine is filtered 4/3 of the way down the glass [Brian K et al. 2015. Pg. 298, Madelina
Puckette et al. Wine Folly.2018, p.263].

= It is advisable to present aged wines to guests in a basket (picture 1). The wine intended for
service is brought to the table in a basket.

. The wine basket is placed on the trolley with the bottle opening on the right side. Then the wine
service is carried out in the same order as for white and rosé wines.

. After the brand or aged wines are opened, the cork is removed from the wine opener and smelled.
. It is possible to know the quality of the wine from the smell of the cork (almost all branded

wines use corks made using mushrooms grown mainly in Portugal. Since these corks are made of natural
mushrooms, they absorb the odors in the wine depending on the composition of the wine and have a
very pleasant aroma).

= The removed cork is separated from the wine opener and placed on the table inside a small plate.
The guests also take this plug and smell it.

Aged wines can be served in a basket in two ways.
= The wine basket is held with the right hand. It is served from the right side of the guest.

= The wine basket is held in the left hand. After approaching from the right side of the guest, the
glass is taken from the table with the right hand and filled with wine after stepping back a little. The
glass is replaced with the right hand [Brian K et al. 2015. P. 304, Madelina Puckette et al. Wine
Folly.2018, p.271].

Wines served decanted are mostly high quality and more aged wines. Because wines stored in barrels
and bottles for a long time after being decanted, they gradually denature and the odors in the contents
begin to manifest themselves. Some wines even taste better when served two hours before serving [Brian
K et al. 2015. Pg. 306, Madelina Puckette et al. Wine Folly.2018, p.274].

5.EXPERIENCE WINE TOURISM

Wine travellers seek a comprehensive wine experience that includes unexpected elements. In order to
enhance the wine experience, wine tourism experiences should be created and marketed with a variety
of tourist experiences depending on the attractions and activities offered within the locations
(Tassiopoulos and Haydam, 2006). Researchers later challenged the idea that wine tourists just care
about sipping wine, arguing that they are more interested in a wider range of wine-related activities
(Byrd et al., 2016: 20). Numerous studies attempt to comprehend and provide a solution to the crucial
topic of how to become a popular tourist location (Boatto et al., 2013). In their research, Pratt (2014)
categorised the functional and emotional qualities of wine locations and found seven key
components."The first aspect, the successful experience, included elements like the significance of
experiencing excitement, indulgence, and escape. The second component, wine experience, included
things like having a lot of wine to try, buying quality wine, and having competent winery workers. Wine
festivals and events, group trips, lively ambiance, and entertainment all made up the social experience.
The tranquil rural setting, stunning scenery, and a clean environment made up the fourth aspect, the
environment. Large wine corporations with well-known, contemporary wineries were among the
wineries. The significance of top-notch dining establishments, art galleries, and antique stores was part
of the food and culture. Lastly, the wine region covered the significance of having freely accessible
information about the area and well-marked wine paths. Meeting the winemaker is another aspect of
this element (Pratt, 2014).

In an attempt to broaden the definition of the winescape features, Byrd et al. (2016) discovered that
intents to visit, return to, and purchase wine are significantly influenced by exceptional customer service.
Since wine escape is what drives wine tourist behaviour, hedonistic experiences in the setting of
beautiful surroundings, the natural world, and physical nature allow the visitor to indulge (Bruwer and
Alant, 2009)."A wine region's overall concept as a tourist destination has replaced the core vineyard
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and/or winery facility as the image of the winescape over time" (Byrd et al., 2016:20). Bruwer et al.
(2013) define the winescape as "the rural countryside where agriculture is normally practiced, including
vineyards, landscape, tasting rooms, tourist facilities, and so on." This is another meaning of the term.
"Location (first impressions), authenticity (consistency with brand and regional values), signage
(branding, effective directions, good placement, quality), physical appearance (well-maintained, stylish,
landscaping, car park), cellar door appearance and facilities, service orientation through skilled staff,
lifestyle add-ons (tours, wine and food, galleries, merchandise), restaurants/cafes and/or
accommodation, event management, building tourism relationships™ are some of the factors listed by:

Since wine tourists want their "experience to feel real and to be unique to them," the setting of their wine
experience has the potential to draw them to a particular region and enhance their experiences (Roberts
and Sparks, 2006:50-51). Additionally, the weather and atmosphere may also contribute to the creation
or enhancement of the setting. O'Neill et al. (2002) state that a wine experience is greatly influenced by
the winery's look, operations, layout, and staff members' friendliness and knowledge. According to
Dowling and Getz (2000), distinctive experiences and ambiances are created with the help of superb
wine, fine dining options, and other elements. According to Alabaki and lakovidou (2010), tourists place
a high value on the staff's friendliness, expertise, professionalism, and level of service. Therefore, they
contend that hiring the right staff and providing them with proper training is crucial for wineries to meet
consumer expectations and reap marketing benefits. According to Gryphon and Loersch's (2006)
research, the most significant factors in determining the quality of an experience are the characteristics
of the wine. Upon conducting their research, they discovered that guests held high standards and placed
a great deal of value on the staff's friendliness, knowledge, ability to cater to specific needs, and
understanding, as well as the tasting room's cleanliness, presentation, and pleasant atmosphere.
Furthermore, it was shown that the wine's quality was a crucial component. According to study by Byrd
et al. (2016), the most important element influencing decisions to visit wineries and use tourist services
to promote wine tourism is customer service. Fernandes and Cruz (2016) made an effort to create and
evaluate a higher-order model of experience quality in the wine tourism sector. The six dimensions have
an effect on advocacy, contentment, and loyalty, according to the results. The environment, education,
service providers, amusement, practical advantages, and trust are the dimensions. In order to explain the
experiential nature of wine tourism, Quadri-Felitti and Fiore (2012) suggest using relevant constructs
from Pine and Gilmore's experience economy model, which has four spheres of experience: educational,
escapism, aesthetic, and entertainment. The study states that wine tourism can benefit from the
application of the 4Es paradigm (Quadri- Felitti and Fiore, 2012).

Wine producers have been attracting tourists to their region in recent years by combining local culture,
wine production, agricultural traditions, and destination features. Additionally, tourism-related activities
have bolstered this issue (Musso and Francioni, 2015). Since "it is worthwhile to invest in the aspects
of the cellar door that contribute most to the wine experience, even though maintaining high standards
of winemaking is vital" (Mitchell, 2006: 108). According to Tassiopoulos and Haydam (2006), a wine
experience should involve dining and entertainment, wine events or festivals, meeting the wine makers,
personal touch, cellar tours, and picnic areas for cellar door experiences. "Learning about the region,
eating and drinking in restaurants and getting to know the people were all part of the experience, just as
interactions with the winemaker and staff, learning about the history of the winery, how the wine was
made, and matching wine and food could build memories," according to Roberts and Sparks (2006: 53)
about cellar door experiences. The wine experience, emotional attachments, and future purchase
intentions of visitors are all significantly impacted by the calibre of cellar door service and the
distinctiveness of a winery's cellar door experience (Charters and Fountain, 2006). For instance,
Mitchell's (2006) research shows that vineyard visitors' continuing purchasing decisions are
significantly influenced by the cellar door. Additionally, a trip to a wine and food area fosters personal
development via education and experiences at cellar doors (Roberts and Sparks, 2006). It also produces
an entertaining atmosphere with wine characteristics and cellar door experiences. According to Roberts
and Sparks (2006), travellers who describe their trips to wine regions use terms like "country, freedom,
change of pace, no pressure, indulgence, pampering, relaxing, self-indulgence, decadence, comfort,
cosy, service/being waited on, nurturing, social and shopping” to describe how enjoyable and stress-
relieving they find the experiences to be.
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6.DISCUSSION

The conducted studies have shown that aging wines according to standards has a positive effect on
their taste and color change. This makes that wine more popular. As the wines age, their color change
manifests itself in organoleptic and physicochemical form. (Figure 2, Figure 3)

As red wines age, their color changes from ruby red to earthen red. The figure below shows this
process (Figure 2).

Figure 2: Color changes in red wines during storage

Source: Madeline Puckette et al. Wine Folly. 2018, p. 43

As white wine ages, its color changes from light yellow to honey or golden yellow. This process is
shown below (Figure 3).

Figure 3: Color changes in white wines during storage

Source: Madeline Puckette et al. Wine Folly. 2018, p. 43.

During the conducted research, the storage time of the wines, their composition, etc. depending on the
differences, a table of the most suitable temperatures of wine products has been prepared. It was found
that young wines that have been stored for less time have a positive effect by bringing their composition
and taste characteristics to the fore more prominently when drunk cold than wines that have been stored
for a long time (Table 1). Also, there are differences in the rules of offering wines made depending on
the type of grapes from which they are produced.
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Figure 4: Depending on the type, the types of glasses in which wines are served
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Source: Madeline Puckette et al. Wine Folly. 2018, p. 123.

Research has shown that wines produced using different grape varieties grown in different countries
communicate their composition more clearly when offered in glasses labeled with their names. This
situation helps to highlight their taste and smell factors more perfectly. Some examples of these types
of wine are as follows (Figure 4).

7. CONCLUSION

During the research, it was also found that the presentation of wines within the framework of standards
does not depend only on their temperature or glasses. Wines will have an unpleasant taste in the mouth
and will lose their quality if they are not compatible with food components selected based on their
specific characteristics. For this reason, offering them in the right order and with suitable dishes has
been researched and studied.

Any harmony will be created if wine and food complement each other, i.e., if the ingredients of the food
and the method of preparation, composition, smell, taste and other characteristics of the wine form a
unity. As a result of the research, 3 main factors have come to the fore.

1. The constituent properties of the wine should be correctly assessed

2. The service order of wine and food, smells, tastes, properties and structures should be parallel
to each other.

3. Wine has three main enemies at the dinner table.

) Vinegar or highly vinegared salad.

o Food or drink that is very acidic (lemon or 'lime’)

) Oily foods (fish cooked in too much oil, especially red wine, has a very bad effect).

o Salt increases the sensation of odor and bitterness in wine and food in the mouth.

Another important point is that during the wine service, there is a different service due to the status of
the guests sitting at the table. This point is considered one of the most important factors within the
framework of international standards.

If the guests sitting at the table are men of the same age, the service should be carried out in a clockwise
direction, and the wine should be filtered from the last wine to the ordering guest. This should be done
in the same way for female guests.
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USE LOW-COST BIOADSORBENTS TO REMOVE HEAVY METALS, MEDICINES, AND
COLORANTS. USE LOW-COST BIOADSORBENTS TO REMOVE HEAVY METALS,
MEDICINES, AND COLORANTS

Djellouli Amirt3# Berredjem Yamina?, Hattab Zhour? Guesmia Hadjer?, Mehenni mokthar?,
Barbari Fateh®

YUniversité mohammed chérif mesaadia de Souk-Ahras, Algeria
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ORCID :0000-0001-5092-2212

ABSTRACT

The objective of this study was focused on the synthesis and preparation of biomaterials of cationic and
anionic type. These materials were used as adsorbents in waters polluted by different adsorbates likely
to be present in the environment. The different materials will be characterized by different techniques
(IRTF, DRX, MEB, BET and ATG/DTA). The studies of adsorption by these materials, will be carried
out by controlling the various parameters such as: pH, mass, concentration and temperature.

Removal of effluents in aqueous media, especially the adsorption technique which seems to be well
adapted to remove pollutants because of its proven efficiency and also for economic reasons, using low-
cost adsorbents such as agricultural and industrial wastes.

Keywords: Characterization; Different materials; Water treatment; Bio adsorbents; adsorption
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STRUCTURAL, TRANSPORT AND DIELECTRIC PROPERTIES OF AQUEOUS
ELECTROLYTE SYSTEM {K;CO3z}(AQ) BY MOLECULAR DYNAMICS METHOD

Ayoub LAHMIDI, Sanaa RABII, Soumia CHLIYAH, Samir CHTITA, Mhammed EL KOUALLI,
Mohammed TALBI, and Abdelkbir ERROUGUI ¢

Laboratory of Analytical and Molecular Chemistry, Faculty of Sciences Ben M Sick,
BP: 20670, Hassan Il University of Casablanca, Morocco

ABSTRACT

Potassium carbonate {K>COs} has multiple industrial applications. This electrolyte plays a significant
role in addressing various environmental issues, especially in water treatment, where it effectively
neutralizes acidic wastewater and helps remove heavy metals such as lead and chromium from industrial
wastewater streams. It also participates in a chemical reaction with sulfur dioxide to produce potassium
sulfate and carbon dioxide, thereby reducing sulfur emissions and contributing to the reduction of air
pollution and the formation of acid rain. Additionally, potassium carbonate is an asset in the field of
carbon dioxide capture, supporting efforts to mitigate the impact of greenhouse gas emissions on our
environment. In this context, we used molecular dynamics (MD) approach to develop and enhance
understanding of certain physicochemical mechanisms related to the electrolytic system {K>COs}q) by
determining the structural and transport properties of different constituents of the mixture. This work
involves studying the topology of hydration layers and the self-diffusion coefficient of ion pairs in water
using the CHARMM force field combined with a 3-site TIP3P water model at various temperatures
ranging from 278.15 to 373.15 K.

Keywords. Molecular ~ dynamics;  Potassium  carbonate; Hydration ~ phenomenon;
Self-diffusion coefficient; Environemental processes.
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PROMOTING SUSTAINABLE DEVELOPMENT THROUGH GREEN ENTERPRISES: AN
EXAMINATION OF ECO-FRIENDLY BUSINESSES IN INDIA

Annada Sankar Dash?, Dr. Sukanta Chandra Swain?, Amarendra Bhuyan?®
Research Scholar, School of Humanities, KIIT Deemed to be University
?Associate Professor and Dean, School of Humanities, KIIT Deemed to be University

®Research Scholar, School of Management, KIIT Deemed to be University

ABSTRACT

The Indian market has experienced a significant change in focus, with increased attention being given
to climate change, sustainable development, and other environmental challenges. Despite being a
minority, consumers prefer environmentally friendly products over traditional ones. As a result,
environmentally conscious businesses have formed. They are the individuals responsible for instigating
change through the promotion of public knowledge on environmentally-friendly technologies and
sustainable progress. Objective. This essay aims to analyze the concept and components of green
entrepreneurship. The study explores the connections between social, environmental, and green
entrepreneurial factors that generate sustainable green economies. The text examines green innovation
facilitators, together with its benefits and drawbacks. Methodology: This study employs secondary data
to explore the subject. It specifically analyzes five comprehensive case histories of green business
owners to investigate their primary motivations and problems. The study reveals that green enterprises
are guided by environmental, social, and economic aims. The barriers to green entrepreneurship include
insufficient capital, exorbitant investment prices, limited knowledge about green technologies, and
difficulties in entering the market due to expensive expenses. Research Limitations: The research is
constrained in its extent due to the unavailability of public financial information regarding these green
programs, rendering their profitability unknown. Originality: The study proposes that in order to
encourage green entrepreneurship, policy changes should be implemented alongside increasing
awareness of the adverse impacts of current production and consumption habits at an early level of
schooling.

Key words: Sustainable Development, green entrepreneurship. climate change. policy changes,
sustainable progress
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ECO-URBANISM: INTEGRATING SUSTAINABILITY AND RESILIENCE IN CITY
DESIGN

Melik Sami', Khelil Sara?, Tallal Abdel Karim Bouzir®.

12 Departement of architecture, Mohamed Khider Biskra University, Biskra, Algeria. /LACOMOFA
Biskra laboratory

% Institute of Architecture and Urban Planning, Blida University, Blida, Algeria.

ABSTRACT

In the contemporary era marked by rapid urbanization and escalating climate change threats, urban
resilience has become a pivotal concept for safeguarding the future of cities worldwide. Through
examining adaptive urban planning techniques, the article investigates the nuanced process of
cultivating urban environments with the ability to withstand, adapt to, and recover from climate change's
harmful effects. By synthesizing the latest findings regarding green infrastructure, community
involvement, and innovative technologies, this thorough assessment underscores how urban planning
can benefit from fully integrating and leveraging such approaches in collaborative processes aimed at
building more sustainable communities.

The article delves deeply into urban resilience's many nuanced facets, systematically examining a city's
environmental, social, and economic dimensions that collectively enable it to respond to and rise from
a wide range of disturbances and difficulties. By examining impactful case examinations from an
assortment of worldwide settings, the investigation recognizes essential techniques that have
demonstrated powerful in cultivating resilience, for example the utilization of nature-based
arrangements like urban woods, green rooftops, and porous surfaces to battle flooding, warmth islands,
and air contamination, while additionally improving urban biodiversity and occupants' personal
satisfaction.

The article underscores the need for employing an interactive methodology towards urban preparation,
as it stresses the importance of involving local populations in inclusive and equitable endeavors focused
on collectively cultivating resilience. It highlights the critical need for adaptive policy frameworks that
can support the implementation of resilience strategies, addressing challenges such as limited resources,
institutional fragmentation, and social inequities that often hinder progress.

The discussion extends to the implications of emerging technologies and data analytics in advancing
urban resilience, illustrating how smart city applications and Geographic Information Systems (GIS)
can provide vital insights for adaptive decision-making and risk management.

In closing, the paper establishes a progressive vision, delineating an exhaustive agenda for forthcoming
exploration and execution in civic resiliency - advocating earnestly for a synergistic, cross-disciplinary
way forward that emphasizes sustainability, progress, and cooperative effort across all urban
constituents. Through its illumination of the necessity for cities to weave climate fortitude into the very
infrastructure of planning and administration, the article "Urban Resilience in the Age of Climate
Change: Strategies for Adaptive Urban Planning" presents a substantial reference aimed at directing
policymakers, urban designers, and researchers in their ongoing campaign to generate resilient,
sustainable, and flourishing municipalities in spite of the worldwide difficulties presented by climatic
transformations.

Keywords: Urban Resilience; Climate Change Adaptation; Green Infrastructure; Sustainable Urban
Planning; Smart City Technologies.
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BUILDING A GREENER TOMORROW: INTEGRATING BIO-CATALYSTS FOR URBAN
ENERGY SOLUTIONS

Melik Sami', Khelil Sara?, Tallal Abdel Karim Bouzir®.

12 Departement of architecture, Mohamed Khider Biskra University, Biskra, Algeria. /LACOMOFA
Biskra laboratory

% Institute of Architecture and Urban Planning, Blida University, Blida, Algeria.

ABSTRACT

The escalating demand for sustainable urban energy solutions has propelled the exploration of
innovative approaches, with a focus on integrating bio-catalysts into the built environment. This
scientific article delves into the concept of synergistic catalysis as a transformative strategy for
addressing urban energy challenges. Bio-catalysts, such as enzymes and microbes, have their distinctive
capacities to facilitate chemical reactions under gentle environments exploited. This study investigates
how bio-catalysts might be incorporated throughout diverse aspects of municipal infrastructure, for
example in sanitation facilities that clean wastewater, in the construction materials of buildings, and in
the generation of sustainable energy sources. Case studies highlighted how the fruitful blending of
catalytic forces demonstrated the technique's aptitude to optimize energy usage, lessen harmful results
on the environment, and advance progress towards a more eco-friendly urban prospective. The article
also discusses the challenges and future prospects associated with the widespread adoption of bio-
catalytic systems in urban settings. Overall, the research underscores the pivotal role of synergistic
catalysis in shaping the next generation of urban energy solutions.

Keywords: : Synergistic Catalysis; Urban Energy Solutions; Sustainable Development; Renewable
Energy; Built Environment.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 301



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

' AGRO

INTERNATIONAL CONFERENCE ON AGRICULTURE-II

CHARACTERIZATION OF THE STRUCTURAL AND OPTICAL PROPERTIES OF A
NEWLY SYNTHESIZED YAVAPAIITE PHASE INCORPORATING Ba, Sb, Cr, and Ti

Youssef Ghandi'*, Rachid Fakhreddine?, Moukhfi chaimae?!, Hassan mabrak?, ali ouasri®, Siham
Mazouzi®, Malika Tridane* and Said belaaouad®

! Laboratory of Physical Chemistry of Materials, FSBM, Hassan Il University of Casablanca,
Morocco.

2 GeMEYV, Laboratory of Materials Engineering for Environment and Valorization, University Hassan
11, Faculty of Sciences Ain Chock, Casablanca, Morocco.

3 Laboratory of Centre Régional des Métiers de I'Education et de la Formation, Madinat Al Irfane,
Souissi, Rabat, Morocco

“Regional Center of the education and training trades Casablanca. Morocco

ABSTRACT

A series of yavapaiite-type phosphates BaSbyCryTi12x(PO4)2 (0 < x <0.5) has been synthesized by solid-
state reaction. The crystal structures were characterized by X-ray diffraction and Rietveld refinement.
The compounds crystallize in the monoclinic system with space group C2/m. The effects of substituting
titanium with antimony and chromium on the lattice parameters, bond lengths, and angles were
investigated. The vibrational properties were examined by infrared spectroscopy. The IR spectra
revealed characteristic bands of the PO43- tetrahedra. The UV-visible absorption spectra showed the
influence of Sb/Cr substitution on the optical band gap. Direct band gap values in the range of 1.3-2.1
eV were obtained, indicating semi-conducting behavior. The results demonstrate that partial
replacement of Ti** by Sb®*/Cr** impacts the structural and optical properties of the BaShxCryTis-
2x(PO4), phosphates. The optical band gap can be tuned by adjusting the Sb/Cr content.

Keywords: Rietveld Refinements analysis, X-ray powder diffraction, yavapaiite structure, IR
spectroscopy, UV-visible and band gap.
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SOLUBILIZATION OF MOXIFLOXACIN UNDER THE INFLUENCE OF MIXED
MICELLAR FORMULATIONS OF SELECTED SURFACTANTS: AN APPROACH
TOWARDS CONTROLLED DRUG DELIVERY

Ali Nagi *, Muhammad Usman !, Amnah Yusaf 12, Maryam Haider
! Department of Chemistry, Government College University, Faisalabad-38000,
Pakistan

2 Department of Chemistry, Government College Women University Faisalabad-38000, Pakistan

ABSTRACT

This investigation explores the behavior of moxifloxacin, an antibiotic, in the presence of bio-surfactants
saponin and polymeric surfactant Pluronic F-127. UV-visible spectroscopy served as the analytical tool
to probe drug-surfactant complexes, elucidating key parameters like binding constants (Ky), partition
coefficient (Ky), free energy of binding (AGp), and free energy of partitioning (AGy). Solubilization
studies unveiled a direct correlation between the concentrations of Saponin and Pluronic F-127 and the
effectiveness of solubilization. UV-visible measurements facilitated the assessment of changes in
critical micelle concentration. Notably, the partition coefficient (Kx) in the single micellar system and
the binding coefficients in the presence of Saponin and Pluronic F-127 were computed. The
Saponin/Pluronic F-127 system exhibited a peak partition coefficient in the presence of saponin,
indicating a significant boost in micellar solubilizing potency. These findings furnish crucial insights
for pharmaceutical product development, particularly in intravenous solutions. They advance our
comprehension of drug dissolution mechanisms at a molecular level, thereby aiding in the design of
improved drug delivery systems for compounds with limited water solubility.
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J MIXED MICELLAR ENCAPSULATION OF NSAIDS FOR ENHANCED SOLUBILIZATION

USING SUITABLE SURFACTANTS

Muhammad Abdullah!, Muhammad Usman , Amnah Yusaf 2, Memoona Qadri !, Fatima Akram *
! Department of Chemistry, Government College University, Faisalabad-38000,
Pakistan.
2 Department of Chemistry, Government College Women University Faisalabad-38000, Pakistan.

ABSTRACT

Interaction of NSAIDs specifically naproxen has been investigated via spectroscopic analysis in single
polymeric (pluronic F-127) and bio-surfactant (saponin) mixed surfactant media. The solubilization
capabilities of surfactant solutions have been assessed regarding the partition coefficient (Ky) and
binding constant (Kp). Critical micelle concentration (CMC) of the surfactant and hydrophobic
associations plays an important role in the said process. Significant enhancement in the solubility of
naproxen was observed with the addition of polymeric surfactants (pluronic F-127) in the saponin
solution. Solubility was found to be directly related to the extent of mixed micellization. The negative
values of the Gibbs energy of binding (AGy) and Gibbs energy of partition (AGy) are the predictors to
prove the feasibility and spontaneity of the process. Herein, the results suggested that using mixed
micellar media for solubilization of naproxen is advantageous over that of a single surfactant. This
research will help select the most suitable micellar media to be used as drug carriers for pharmaceutical
formulation and drug delivery applications.
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SODIUM SUPERIONIC CONDUCTOR AxMy(PQOas)3: APROMINENT PHOSPHATE-BASED
MATERIAL FOR HIGH ENERGY DENSITY BATTERIES

Said Azerblou!, Amine Harbi', Hamza Ouachtouk?, Youssef Naimi', ElImostafa Tace?

! Laboratory of Chemistry-Physics of Materials, Faculty of Sciences Ben M Sick B. P. 7955,
University Hassan Il of Casablanca, Morocco

ABSTRACT

Energy storage systems serve as critical components in contemporary society [1], effectively mitigating
the intermittent behavior of renewable energy sources. These systems play a vital role by ensuring a
dependable and consistent supply of electricity. Additionally, they contribute to the resolution of
environmental challenges arising from the extensive reliance on fossil fuels [2,3]. Phosphate-based
materials have garnered significant interest as potential electrode materials for high-energy storage
batteries. Their appeal lies in their robust structural stability, straightforward reaction mechanisms, and
diverse structural configurations [4]. As we look ahead to the next generation of energy storage devices,
phosphate-based materials emerge as a competitive and appealing choice for use as electrodes [4].

In this review, we explore the use of NASICON (Sodium Super lonic Conductors) with the general
Formula AxMy(O4)s where A=Li, Naand M=Mn, Ni, Co, V..., as a promising electrode for High Energy
Density Batteries, especially for Lithium and Sodium ion batteries.

Keywords: Phosphates-based materials, NASICON, High Energy Density, Batteries
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INVESTIGATING THE MULTI-TARGET ANTI-ALZHEIMER'S EFFECTS OF

~ CAROTENOIDS: A COMPREHENSIVE ANALYSIS USING MOLECULAR DOCKING AND

DYNAMICS
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University of Casablanca, Casablanca, Morocco

ABSTRACT

Alzheimer's disease (AD) is a growing public health problem, currently affecting 35 million people,
with an alarming forecast of 135 million by 2050. Exploring nutraceutical molecules for the prevention
and treatment of the disease Alzheimer's disease has gained momentum in drug discovery. The objective
of this study is to evaluate the anti-Alzheimer biological activity of a carotenoid database containing
1191 bioactive molecules through in silico studies. The physicochemical and pharmacokinetic
properties related to ADMET were evaluated to filter those that exhibit undesirable properties and to
select those that have undesirable pharmacokinetic profiles. Furthermore, molecular docking
simulations were carried out to study the inhibitory therapeutic potential of carotenoid compounds
against the five proteins AChE, BChE, BACE-1, MAO and GSK3p and the nature of their binding
interactions. The docking results revealed that some carotenoids bind significantly in particular,
Hopkinsiaxanthin had the highest binding affinity towards the targets. Molecular dynamics simulations
of 100 ns were performed to confirm the durability of the interactions and the stability of
Hopkinsiaxanthin in the active site of the mentioned targets. The results of this study highlight that
Hopkinsiaxanthin could be used as a pharmaceutical agent for the treatment of Alzheimer's disease
disorders due to its multitarget inhibitory action.

Keywords: Alzheimer’s disease, multitarget, Natural product, Carotenoid, ADMET, Molecular
docking, Molecular dynamics

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 306



M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

' AGRO

INTERNATIONAL CONFERENCE ON AGRICULTURE-II
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CANCER TREATMENT

Amal Bouribab @, Bouchra Rossafi @, Ali Oubella @, Samir Chtita &

@ Laboratory of Analytical and Molecular Chemistry, Faculty of Sciences Ben M ’Sik, Hassan ||
University of Casablanca, Casablanca, Morocco

2 Laboratory of Organic and Physical Chemistry, Faculty of Sciences, Ibnou Zohr University,
Agadir, Morocco

ABSTRACT

In recent years, cancer has emerged as a leading global cause of mortality. Despite FDA-approved
therapies, the disease continues to witness a significant rise in both incidence and fatalities. To address
this challenge, computational methods have been employed to craft novel drugs with enhanced efficacy.
This article discusses the synthesis of four benzamide derivatives aimed at leveraging their anticancer
properties, primarily by targeting four receptor tyrosine kinases: EGFR, VEGFR, FGFR, and PDGFR.
Molecular docking and dynamics analyses unveiled robust affinity and stability between compound 4
and VEGFR, FGFR, and PDGFR, while compound 2 exhibited notable stability with EGFR.
Furthermore, ADMET studies affirmed that all compounds adhere to Lipinski's rules. By targeting these
receptor tyrosine kinases, these drugs hold promise in halting tumor progression and ameliorating
clinical outcomes for cancer patients.

Keywords: Cancer, Computational methods, Benzamide, Receptor tyrosine kinases, Molecular
docking.
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DUAL-TARGETED THERAPEUTICS: COMPUTATIONAL DISCOVERY OF HER2 AND
EGFR INHIBITORS FOR BREAST CANCER TREATMENT
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University of Casablanca, Casablanca, Morocco.

ABSTRACT

In an effort to expand therapeutic decisions, this study aims for novel inhibitors with potential to target
the EGFR and HER2 pathways in breast cancer. The research intends to improve therapeutic methods
against aggressive tumor growth caused by HER2 overexpression by computationally identifying and
characterizing these inhibitors. A comprehensive screening protocol was developed by utilizing modern
computational techniques, including molecular docking, molecular dynamics (MD) simulations, high-
throughput virtual screening (HTVS), and Molecular Mechanics Generalized Born Surface Area
(MMGBSA) calculations. A library of compounds was first refined using the SP and XP docking modes,
then refined using HTVS and docking against HER2. The resultant candidate inhibitors were rigorously
assessed for binding stability and affinity via MD simulations and MMGBSA analyses. Four lead
compounds exhibiting robust interactions with HER2 were identified and subjected to further
examination through MD simulations to elaborate their dynamic behavior and energetics within the
protein-ligand complex. Optimally, one inhibitor emerged with pronounced binding stability and
affinity, surpassing reference compounds. Expanding the scope of investigation, this lead inhibitor was
then evaluated for its potential dual inhibition against EGFR, revealing promising binding profiles and
therapeutic potential. Notably, molecular dynamics simulations and MMGBSA analyses affirmed its
efficacy in targeting both HER2 and EGFR pathways. This computational research opens up a promising
path for the discovery of dual-targeted drugs with improved efficacy and reduced drug resistance in
addition to expanding the selection of HER2-targeted treatments. The analysis collected through this
article will have a significant impact on the development of personalized medicine approaches in breast
cancer treatment, leading to the development of more effective and targeted cancer treatments.

Keywords: Breast cancer; Dual inhibitors; Molecular dynamics; MMGBSA,; Molecular docking; Drug
discovery.
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AN EXPLORATION OF NATURAL PRODUCT DERIVATIVES AS POTENTIAL

SYNERGISTIC INHIBITORS AGAINST SARS -CoV-2 PROTEASES (MPRO AND PPRO):

MOLECULAR DOCKING, ADMET ANALYSIS, AND MOLECULAR DYNAMICS
SIMULATION

Lamiae El Bouamri, Imane Yamari, Mohammed Bouachrine, Samir Chtita @

Laboratory of Analytical and Molecular Chemistry, Faculty of Sciences Ben M 'Sik, Hassan 11
University of Casablanca, Casablanca, Morocco

ABSTRACT

In this study we did test families of molecules derived from natural plant sources that exhibit
anticoagulant activity on the inhibition of the receptor; the main protease (Mpro, PDB I1D: 7JN2) and
the papain-like protease (PLpro, PDB ID: 7K40) responsible for the SARS-CoV disease. A carefully
selected collection of anticoagulant compounds was subjected to rigorous molecular docking analyses
to assess their binding affinities and interactions with target proteases. Pharmacokinetic and
pharmacodynamic analyses were conducted to evaluate the effectiveness of the compounds and gather
data on their absorption, distribution, metabolism, and excretion characteristics. Furthermore, molecular
dynamics simulations were utilized to understand the long-term stability of the identified compounds.
Through a thorough examination, a subset of natural compounds demonstrating substantial inhibitory
activity against Mpro and PLpro was identified. These results provide a robust foundation for the
experimental validation and refinement of the identified compounds, potentially paving the way for the
development of targeted treatments for SARS-CoV-2.

Keywords: Main protease Mpro, Papain-like protease PLpro, Molecular Docking, binding affinities,
Dynamics simulation, ADMET
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EXPLORATION OF NOVEL ACETYLCHOLINESTERASE INHIBITORS FOR
ALZHEIMER'S DISEASE TREATMENT: AN IN-SILICO STUDY
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ABSTRACT

Acetylcholinesterase (AChE) is one of the primary drug targets for the treatment of Alzheimer's disease.
The current study relies on multiple molecular modeling approaches to develop new potent inhibitors of
AChE. We conducted a 2D-QSAR study using the statistical method of multiple linear regression based
on a set of substituted 5-phenyl-1,3,4-oxadiazole and N-benzylpiperidine analogs, which were recently
synthesized and demonstrated their inhibitory activities against acetylcholinesterase (AChE). The
molecular descriptors, polar surface area, dipole moment, and molecular weight, are identified as the
key structural properties governing the AChE inhibition activity of the analogs in the database. The
Multiple Linear Regression (MLR) model is chosen based on its statistical parameters: R2=0.86,
R%et=0.79, Q%v=0.70, RMSE=0.336, demonstrating its predictive reliability. Randomization tests, VIF
tests, and applicability domain tests were adopted to verify the robustness of the model. As a result, 11
new molecules were designed with higher anti-Alzheimer's activities than the model molecule. Their
improved pharmacokinetic properties were demonstrated through an in silico ADMET study. Molecular
docking was performed to explore their AChE inhibition mechanisms and binding affinities in the active
pocket. The binding scores of compounds M1, M2, and M6 were (-12.10 kcal/mol), (-12.32 kcal/mal),
and (-13 kcal/mol), respectively, which are higher than the standard inhibitor Rivastigmine with a
binding score of (-8 kcal/mol). Molecular dynamics simulations over 100 ns were employed to validate
the docking results, indicating that compounds M1 and M2 remained stable in the active site, confirming
their potential as promising anti-AChE inhibitors.

Keywords: Alzheimer's disease, Acetylcholinesterase, QSAR, MLR, ADMET, molecular docking,
molecular dynamics.
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INSIGHTS INTO THE MECHANISM, STEREOSELECTIVITY, AND ANTI-DIABETIC
POTENTIAL OF EPOXIDATION REACTION PRODUCT: A COMPUTATIONAL STUDY
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¢ Engineering, Modeling and Systems Analysis Laboratory, Faculty of Sciences Dhar El Mahraz, Sidi
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dNatural Substances Chemistry Laboratory, Semlalia Faculty of Sciences, Cadi Ayyad University,
Marrakech, Morocco

ABSTRACT

The DFT/B3LYP/6-31G(d) computational level was utilized to investigate the mechanism and
stereoselectivity of the epoxidation reaction of compound A with m-CPBA. The calculation of activation
energies associated with both possible reaction pathways indicated that this epoxidation reaction is
exothermic and highly stereoselective, favoring the formation of product P-1, which is consistent with
the experimental results. Additionally, the IRC calculation showed that this reaction follows a concerted
asynchronous mechanism. A molecular docking study was conducted on compound P-1 to assess its
anti-diabetic efficacy against alpha-amylase and alpha-glucosidase, revealing a good binding affinity of
-8.0 kcal/mol for alpha-amylase compared to that of acarbose (-11.6 kcal/mol), and -5.5 kcal/mol for
alpha-glucosidase compared to that of miglitol (-5.1 kcal/mol). The stability of interactions between this
compound and both enzymes was demonstrated through molecular dynamics simulations.

Keywords: Epoxidation, Stereoselectivity, Computational chemistry, Anti-diabetic, Molecular docking
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OZET

Geyve ilgesinin 12 km kuzeydogusunda, Kamisli Koyt simnirlan igerisinde yer alan ¢aligma alani,
topraklardaki agir metal kirliligine ydnelik bu arastirmanin odak noktasii olusturmaktadir. Ornekleme
caligmalar1 sirasinda kapsamli ve gecerli bir mekansal karsilastirma saglamak i¢in sistematik bir toprak
ornekleme yontemi kullanilmistir. Toprak 6rnekleri, agir metal zenginlesmeleri i¢in 6nemli bir zon olan
toprak profilinin B zonuna karsilik gelen 30-40 cm derinlikten derlenmistir. Toprak numuneleri tizerinde
agir metallerin neden olabilecegi potansiyel kirlenmenin boyutunu degerlendirmek ve ortaya koymak
amaci ile jeobirikim endeksi (Igeo) ve kirlilik yiikii endeksi (PLI) indeksleri kullanilmistir: Bu indeksler,
topraktaki agir metal kirliliginin degerlendirilmesi ve hedeflenen iyilestirme c¢aligmalar1 gerektiren
alanlarin belirlenmesi igin oldukc¢a gegerli bir ¢erceve sunar.

Jeokimyasal analiz sonuglarina gore toprak orneklerinin agir metal icerikleri; arsenik (As) 1,5 ila 70
ppm arasinda, kobalt (Co) 2,5 ila 56 ppm arasinda, bakir (Cu) 1,5 ila 175 ppm arasinda, nikel (Ni) ) 2,5
ila 896 ppm arasinda, kursun (Pb) 2,5 ila 41 ppm arasinda ve ¢inko (Zn) 1 ila 156 ppm arasinda dagilim
sergilemektedir.

Bazi toprak numuneleri, iist kitasal kabuk ve diinya topragi da dahil olmak tlizere, ilgili jeolojik ortalama
degerlerini asan daha yiiksek agir metal icerikleri sunmaktadir. Bu siradasi zenginlesen degerler calisma
alam1 icinde toprak kirliligine katkida bulunan olasi antropojenik kaynaklarin varligmi akla
getirmektedir. Bulgular, ¢alisma alani boyunca topraklarin agir metal konsantrasyonlarinda 6nemli
degisiklikler bulundugunu ve bazi lokasyonlarin jeolojik baseline degerlerini asan seviyelere ulastigini
ifade etmektedir. Bu tiirden jeokimyasal anamoliler tarim ve endiistriyel siiregler gibi insan
faaliyetlerinin ilgili toprak orneklerinde agir metal kirliligine sebep olacagini diigiindiirmektedir.

Anahtar Kelimeler: Agir metaller, Toprak kirliligi, Geyve, Sakarya, Tirkiye.

ABSTRACT

The study area, situated 12 km northeast of the Geyve district and within the borders of Kamisl village,
serves as the focus of this research on heavy metal contaminations in soil. A systematic soil sampling
method has been employed to ensure comprehensive spatial coverage. During soil sampling studies, soil
samples have been collected from a depth of 30-40 cm, corresponding to the B-horizon of the soil
profile, which is a significant zone for heavy metal enrichments. To evaluate the extent of contamination
by heavy metals in soil samples, two indices have been employed: the geoaccumulation index (Igeo)
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¥ and the pollution load index (PLI). These indices offer a robust framework for the assessment of heavy

metal contamination in soils and for the identification of areas requiring targeted remediation efforts.

The analysis have revealed a wide range of heavy metal contents in the soil samples: arsenic (As) ranged
from 1.5 to 70 ppm, cobalt (Co) from 2.5 to 56 ppm, copper (Cu) from 1.5 to 175 ppm, nickel (Ni) from
2.5 to 896 ppm, lead (Pb) from 2.5 to 41 ppm, and zinc (Zn) from 1 to 156 ppm.

Some soil samples have exhibited higher heavy metal contents exceeding the relevant geological
background mean values, including those for the upper continental crust, world-soil. These
extraordinary enrichment values suggest the presence of possible anthropogenic sources contributing to
soil contamination in the study area. The findings indicate significant variability in heavy metal
concentrations across the study area, with certain locations showing levels that surpass geological
baselines. This variability implies that human activities, such as agriculture and industrial processes,
might contribute to heavy metal contamination in these soils..

Keywords: Heavy metals, Soil contamination, Geyve, Sakarya, Tiirkiye.
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UNRAVELING FOOD LOSS AND WASTE PROBLEMS ALONG
THE INDONESIAN FOOD SUPPLY CHAIN
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ABSTRACT

Food Loss and Waste (FLW) is a global problem that has a significant impact on
food security, the economy and the environment. In Indonesia, the FLW level is
estimated to be very high, reaching around 115-180 kg/capita/year. Therefore, it is
important to identify the causes and solutions to reduce FLW in Indonesia. This
research aims to explore the main causes of FLW in Indonesia, analyze its impact,
and identify potential strategies to reduce FLW along the food supply chain. This
research uses a qualitative approach with a case study method. Data was collected
through in-depth interviews with key stakeholders, such as farmers, traders,
retailers and consumers in several regions in Indonesia. Field observations were
also conducted to gain a deeper understanding of FLW practices and challenges
along the food supply chain. The research results reveal that the main causes of
FLW in Indonesia include inadequate post-harvest practices, limited infrastructure,
inappropriate packaging, inefficient distribution, and wasteful consumption
patterns and people's behavior. The impacts of FLW include economic losses, waste
of natural resources, and adverse environmental impacts. Strategi potensial untuk
mengurangi FLW meliputi peningkatan efisiensi rantai pasokan melalui investasi
infrastruktur dan teknologi pascapanen, edukasi bagi petani dan konsumen, serta
kebijakan yang mendukung pengurangan FLW. Selain itu, diperlukan upaya untuk
meningkatkan kesadaran masyarakat tentang pentingnya mengurangi FLW demi
mewujudkan ketahanan pangan dan keberlanjutan lingkungan.

Keywords : Food Loss, Food Waste, Food Distribution, Comsumption Pattern
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AGRO 2. ULUSLARARASI TARIM KONGRESI 05-07 Haziran 2024 tarihleri arasinda Azerbaycan Devlet
Agrar Universitesi, Gence, Azerbaycan’da 13 farkli iilkenin akademisyen/arastirmacilarinin katilimryla
gerceklesmistir. Kongre kapsaminda sunumu yapilan 496 bildirinin 35 adeti Tiirkiye’den katilimcilar
tarafindan; 42 bildiri ise 13 iilkeden katilimcilar tarafindan sunulmustur. Kongre 16 Ocak 2020 Akademik
Tesvik Odenegi Yonetmeligine getirilen “Tebliglerin sunuldugu yurt icinde veya yurt digindaki etkinligin
uluslararast olarak nitelendirilebilmesi i¢in Tiirkiye disinda en az bes farkli iilkeden sozlii teblig sunan
konusmacimin katilim saglamasi ve tebliglerin yaridan fazlasiun Tiirkiye disindan katilimcilar tarafindan
sunulmast esastir.” degisikligine uygun diizenlenmistir.

Bilgilerinize arz edilir,

Saygilarimla,

Y i

Assoc. Prof. Dr. Azad Ibrahimov

Azerbaijan State Agrar University vice Rector
Head of Organizing Committee

www.scienceazerbaijan.org/agro | izdaskongre@gmail.com
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Konu :Agro 2. Uluslararas1 Tarim Kongresi

IKTISADI KALKINMA ve SOSYAL ARASTIRMALAR ENSTITUSU

Azerbaycan Devlet Agrar Universitesi ve IKSAD Enstitiisii isbirliginde 5-7 Haziran 2024
tarihlerinde Azerbaycan'da diizenlenecek olan "Agro 2. Uluslararas1 Tarim Kongresi''ne Ege
Universitesi Ziraat Fakiiltesi'nin katilime1 kurum olarak bilimsel destek sunmasini istemekteyiz.
Kongre diizenleme kurulunda Dekan Yardimcilarimiz Prof. Dr. Giilsiim OZTURK ve Dog. Dr.
Ismail Can PAYLAN ile Kurumsal Iletisim ve Uluslararasi iliskiler Koordinatériimiiz Dog. Dr.
Fulsen OZEN gérevlendirilmistir.

Bilgilerinizi ve geregini arz/rica ederim.

Dog. Dr. Ismail Can PAYLAN

Dekan V.
Bu belge, giivenli elektronik imza ile imzalanmistir.
Belge Dogrulama Kodu :BSF35DHUH04 Belge Takip Adresi : https://www.turkiye.gov.tr/ege-universitesi-ebys
Adres:Ege Universitesi Ziraat Fakiiltesi 35100 Bornova/izmir Bilgi igin: Sema SEZER g
Telefon:+90 (232) 311 26 01 Faks:+90 (232) 388 18 64 Unvant: Sef V.

e-Posta:ziraatdekanlik@mail.ege.edu.tr Web:http://agr.ege.edu.tr/

. . o . .o Tel No: 0232 311 29 51
Kep Adresi:egeuniversitesi@egeuniversitesi.hs03.kep.tr
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