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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\
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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.



https://kars.tarimorman.gov.tr/
https://kars.tarimorman.gov.tr/
https://kars.tarimorman.gov.tr/
https://kars.tarimorman.gov.tr/

AGRO INTERNATIONAL CONFERENCE ON AGRICULTURE-IT

June 05-07, 2024

Azerbatjan State Agricultural University, Ganja, Azerbaijan

CONFERENCE PROGRAM
e

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.

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 4



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

Shalala Huseynova
Azerbaijan International Airport, Medical-sanitation Centre doctor Epidemiologist —Microbiologist
https://orcid.org/ 0009-0005-5879-1962.
Asaf Omarov
ADA University, Baku, Azerbaijan
https://orcid.org/0000-0002-2286-5510

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

Major Gheorghe GIURGIU?, Prof dr med Manole COJOCARU?
!Deniplant-Aide Sante Medical Center, Biomedicine, Bucharest, Romania
https://orcid.org/0000-0002-5449-2712
Academy of Romanian Scientists

Titu Maiorescu University, Faculty of Medicine, Bucharest, Romania
https://orcid.org/0000-0002-7192-7490

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
DERIVATIONS

Abdelkarim BOUA
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Sidi Mohammed Ben Abdellah University, FEZ
Polydisciplinary Faculty, LSI, Taza; Morocco

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

L.) BITKiSINDE MAKRO VE MiKRO ELEMENTLERIN MEYVE KALITESINE ETKIiSi*
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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

June 05-07, 2024
Azerbaijan State Agricultural University, Ganja, Azerbaijan 34


https://kars.tarimorman.gov.tr/

M
o
Q
M
()]
<
=
(=]
€3]
€3]
3
s)
&
ey

AGRO
INTERNATIONAL CONFERENCE ON AGRICULTURE-II

¥ 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
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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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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
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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