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Say1  :E-21304664-051-1705704 12.02.2025
Konu :31-14279 Prof. Dr. Ali Bilgili'nin

Uluslararas1 Kongrelerde Diizenleme ve

Bilim kurullarinda yer almasi hk

FARMAKOLOIJI VE TOKSIKOLOJi ANABILIM DALI BASKANLIGINA

Ilgi  :Farmakoloji ve Toksikoloji Anabilim Dali Baskanligi'nin11.02.2025 tarihli ve
E-41298163-051-1704750 say1l1 yazist.

Ilgi yazimz uyarinca, Anabilim Daliniz 6gretim iiyesi Prof.Dr.Ali BILGILI'nin, Yiiksekogretim
Kurulu'nun 15.06.2023 tarihli oturumunda dogentlik bagvurulari sartlar1 ile ilgili degisiklik Onerileri
kapsaminda, "Academy Global Conferences & Publishing (https://www.akademikongre.org/registration)"
tarafindan oniimiizdeki tarihlerde diizenlenecek olan uluslararasi kongrelerde; kongre bagkani, kongre
diizenleme ve bilim kurulu iiyesi olarak gorev yapmasi Dekanligimizca da uygun goriilmiistiir.

Bilgilerinizi ve geregini saygilarimla rica ederim.

Prof. Dr. Necmettin UNAL
Dekan V.

Bu belge, givenli elektronik imza ile imzalanmistir.
Dogrulama Kodu: 8E77B04B-BD26-449E-A3C8-D44477307021  Dogrulama Adresi: https://www.turkiye.gov.tr/ankara-universitesi-ebys

Ziibeyde Hanim Mahallesi Sehit Omer Halisdemir Bulvari No: 9/C 06070 Altindag / Bilgi i¢in:Gilay SAFAK Eﬁ:‘--m
ANKARA Bilgisayar Isletmeni Egk:iialst
Telefon No: (0312) 317 03 15 Belge Geger No: (0312) 316 44 72 Telefon No:(312) 317 03 15-4510 Eﬁt T
e-posta: vetmed@veterinary.ankara.edu.tr E-Posta: gsafak@ankara.edu.tr ,: FEe

KEP Adresi: ankunvrek@ankuni-hsOT.Kep.tr
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ICSAS 4" INTERNATIONAL CONFERENCE ON HUMANITY AND
SOCIAL SCIENCES
ICSAS 4" INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
ICSAS 3RP INTERNATIONAL GROUP EXHIBITION
January 10 - 12, 2025
[ZMIR

Kongre Baglant1 Linki :
Join Zoom Meeting
https://us06web.zoom.us/j/88571518350?pwd=tf0 YazCWBmbAiWrHygjKSjkbbSvotfd.1
Meeting ID: 885 7151 8350

Passcode: 202224
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

e  ZOOM baglantisi i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini kullanabilirsiniz.

e  Oturum icerisinde en KIDEMLI olan moderator olarak secilir. Moderatdriin oturum diizenini gdzetmesi,
akademisyen adaylarin1 yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizt adinizin dniine asagidaki gibi ekleyiniz. Bu sayede kongre acilisinda

beklemeden oturumlariniza génderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin agilmamasinit moderatdrler temin edecektir.

Sunum sonrasi 5 dakikay1 gegmeyen soru-cevap, tartisma siiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda agik olmak zorundadr.

Sunum yapan katilimeinin kamerasi agik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katilimetya sertifika verilmesi ve

¢aligmasinin yaymlanmasi sézkonusu olamaz.

e  Katilimei, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e  Katilimcilarin kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite simri nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “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.

Speakers must be connected to the session 10 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

During the session, your camera should be turned on at least %70 of session period

e Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

e Before you login to Zoom please indicate your name surname and hall number,

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

12 Ocak / Jan 12, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon

Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 2

Dr. Ogr. Uyesi Fatih KUTLUER

GENOTOXICITY INDUCED BY THE HERBICIDE ALACHLOR
IN ALLIUM CEPA (ONION)

Dr. Selin SIPAHI
KULOGLU

Prof. Dr. Kiiltigin
CAVUSOGLU

Prof. Dr. Emine YALCIN

INVESTIGATION OF BIOCHEMICAL TOXICITY INDUCED
BY ETHIRIMOL FUNGICIDE IN ALLIUM CEPA (ONION)

Dr. Selin SIPAHI
KULOGLU

Prof. Dr. Emine YALCIN
Prof. Dr. Kiiltigin
CAVUSOGLU

GENOTOXICITY INDUCED BY TRALOMETHRIN
INSECTICIDE IN ALLIUM CEPA (ONION)

Ars. Gor. Hiiseyin
YILMAZ

Prof. Dr. Kiiltigin
CAVUSOGLU

Prof. Dr. Emine YALCIN

MERISTEMATIC CELL DAMAGE CAUSED BY METOSULAM
HERBICIDE IN ALLIUM CEPA (ONION)

Ars. Gor. Hiiseyin
YILMAZ

Prof. Dr. Emine YALCIN
Prof. Dr. Kiiltigin
CAVUSOGLU

GENOTOXICITY INDUCED BY CYANAZINE HERBICIDE
IN ALLIUM CEPA (ONION)

Uzman Biyolog Onur
SARSAR

Prof. Dr. Kiiltigin
CAVUSOGLU

Prof. Dr. Emine YALCIN

INVESTIGATION OF BIOCHEMICAL TOXICITY INDUCED
BY FENTHION INSECTICIDE IN ALLIUM CEPA (ONION)

Uzman Biyolog Onur
SARSAR

Prof. Dr. Emine YALCIN
Prof. Dr. Kiiltigin
CAVUSOGLU

BIOCHEMICAL TOXICITY INDUCED BY TOLYLFLUANID
FUNGICIDE : ABIOINDICATOR STUDY

Dr. ilknur GUC

Prof. Dr. Emine YALCIN
Prof. Dr. Kiiltigin
CAVUSOGLU

GENOTOXIC EFFECTS INDUCED BY HEPTACHLOR
INSECTICIDE

Dr. ilknur GUC

Prof. Dr. Kiiltigin
CAVUSOGLU

Prof. Dr. Emine YALCIN

EVALUATION OF IN-VIVO DINOCAP GENOTOXICITY BY
MICRONUCLEUS, MITOTIC INDEX AND CHROMOSOMAL
ABNORMALITY ASSAYS

Dr. Ogr. Uyesi Fatih
KUTLUER

Prof. Dr. Kiiltigin
CAVUSOGLU

Prof. Dr. Emine YALCIN

10

DOSE-DEPENDENT INCREASED MERISTEMATIC CELL
DAMAGE BY LINDANE EXPOSURE

Dr. Ogr. Uyesi Fatih
KUTLUER

Prof. Dr. Emine YALCIN
Prof. Dr. Kiiltigin
CAVUSOGLU

11

INVESTIGATION OF BIOCHEMICAL TOXICITY INDUCED
BY TETRADIFON ACARICIDE IN ALLIUM CEPA (ONION)

Uzman Biyolog Zeynep
Sule TOPATAN

Prof. Dr. Emine YALCIN
Prof. Dr. Kiiltigin
CAVUSOGLU

12

PROTECTIVE ROLE OF GINKGO BILOBA L. LEAF EXTRACT
AGAINST GLYPHOSATE-INDUCED DNA DAMAGE IN
SWISS ALBINO MICE: COMET ASSAY

Uzman Biyolog Zeynep
Sule TOPATAN

Prof. Dr. Kiiltigin
CAVUSOGLU

Prof. Dr. Emine YALCIN

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

12 Ocak / Jan 12, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 3
Ars. Gor. Dr., Engin ASLAR

SONOBOY iCIN PARASUT TASARIMI VE GOVDEYE
BAGLANTISININ INCELENMESI

Yusuf Berkay DAGLI
Prof. Dr. Haluk EROL

THERMOLUMINESCENCE RESPONSE OF LiF:Mg,Ti
CRYSTALS FOR HIGH RADIATION DOSES (~kGy)

Ars. Gor. Dr., Engin
ASLAR

TEKSTIL SEKTORUNDE GORUNTU ISLEME

Makine Miihendisi,ALI
KAAN KARA
Dog. Dr., SAHIN YAVUZ

INVESTIGATION AND ANALYSIS OF
ELECTROMECHANICAL PROPERTIES OF CARBON-FIBER
REINFORCED POLYMERS

Res. Asst.,, MUSTAFA
KEMAL ACAR

ASSIST. PROF. PEYMAN
LAHE MOTLAGH

Sensitivity to Conceptually Identify Greenhouse Gases in Turkey

Dr, SERTAG ATABEY
Dr. Ogr. Uyesi, ZEYNEP
AYKAC

Prof. Dr. ZEYNEL FUAT
TOPRAK

PERFORMANCE AND ECONOMIC COMPARISON OF
ORGANIC RANKINE CYCLE AND RANKINE CYCLE FOR
WASTE HEAT RECOVERY

Res. Asst. Burak ISIK

Res. Asst. Erdem BAYDIR
Prof. Dr. Alp Er S.
KONUKMAN

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025

IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224
12 Ocak / Jan 12, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

TURKIYE SERA SEBZECILIGINDE TUZ STRESI VE

PGPR’NIN ROLU Dr. Yadigar Leyla DOGAN

TOXICOLOGICAL ASSESSMENT OF QUANTUM DOTS
2 DERIVED FROM SEAFOOD IN BIOMATERIAL Dr. Ovgii GENCER
APPLICATIONS: A SUSTAINABLE AND SAFE APPROACH

h—
o
)
O Prof.Dr. Hasan Hiiseyin
< o ) o . ik
= E 3 TARIMDA YENHjENEBILIR ENERJI KULLANIMINA grzrﬁ;};;; Kaan
3 - TEHDITLER VE ONLEMLER KUCUKERDEM
< 2 Dr. Umran ATAY
o & .
- E Prof.Dr. Hasan Hiiseyin
< - TARIMSAL URETIMDE ENERJI VERIMLILIGININ OZTURK
T 5 4| ARTIRILMASI Dr. Hasan Kaan
< KUCUKERDEM
a Dr. Umran ATAY
<«
5 STORAGE STABILITY OF LYCOPENE ENCAPSULATED IN Assistant Professor, Inci
YEAST CELLS Cerit
6

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

12 Ocak / Jan 12, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
SURGICAL PAIN MANAGEMENT AND COMPLEMENTARY I;S??F‘E’RZI?“‘:"
1 HEALTH PRACTICES APPLIED BY NURSES: A SYSTEMATIC =
Dog¢.Dr.Senay KARADAG
REVIEW ARLI
M YL. Ogr. EDANUR
g KESIKBAS
o = " ; y YL. Ogr. EBRU SOLAK
> - 2 POSTPARTUM DONEM CINSEL SAGLIK SORUNLARI Dog. Dr. YASEMIN
@) o HAMLACI BASKAYA
| 7]
5 | &
3 E ASEL ABCALIEVA
- . . . i
< @ 3 INVESTIGATION OF THE SIRE1 RETROTRANSPOSON IN IK/rIOAféRrkEFVGI
I g THE WALNUT GENOME Dr. Ogr. Uyesi YILMAZ
) KAYA
=
Graduate Student, Selenay
Chemical Synthesis and Electrochemical Polymerization of 2,7- KARAMESE
4 Disubstituted Carbazoles Dog. Dr. Kamuran
GORGUN
Prof. Dr. Evrim HUR

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025

IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224

12 Ocak / Jan 12, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Yiiksek Lisans Ogrencisi
1 GORUNMEZ KENTLERDEN DIJITAL SEHIRLERE: Er?f(%? %E%‘;IEN
FILLIDE’NIN EKFRASISLE YENIDEN INSASI Py
YAVUZ

N

=)

: X Yiiksek Lisans Ogrencisi,
© > 5 YAPAY ZEKA ARACLARI ILE EDEBIYATTAN TASARIMA: ESRA IPEK AGBUGA
prd Z ZIRMA KENTI’NIN GORSELLESTIRILMESI Prof. Dr. ARZU OZEN
O = YAVUZ
| N
g S
= =
j § ; Yiiksek Lisans- Gozde
< < 3 Metin ve Gorsellik Arasinda Bir Doniisiim: Uretken Yapay Zeka Beyza KARTAL
T o) Araglari ile Eutropia’y1 Yeniden Tasvir Etme Prof. Dr. ARZU OZEN

_ YAVUZ

[T

(=]

S

A~ .

. Yiiksek Lisans Ogrencisi,
4 ARMILLA KENTI UZERINDEN YAPAY ZEKA ARACLARININ | ELIF FEYZA OPOZ
INCELENMESI Prof. Dr. ARZU OZEN
YAVUZ

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

12 Ocak / Jan 12, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

ASSESSMENT OF GENOTOXIC IMPACT OF THE
ABAMECTIN PESTICIDE THROUGH COMET ASSAY

Assoc. Prof. Dr. Ali ACAR
Assoc. Prof. Dr. Oksal
MACAR

Assoc. Prof. Dr. Tugge
KALEFETOGLU MACAR

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Dog. Dr. Tugge
INVESTIGATION OF BIOCHEMICAL TOXICITY INDUCED g?QLEDﬁngsflLﬁﬁAc’Z%AR
BY PHOSALONE INSECTICIDE IN ALLIUM CEPA (ONION) | o - Rt W
Dog. Dr. Tugge
EXAMINATION OF IMAZAPYR HERBICIDE-INDUCED gf;g%ggﬁﬁ%ﬁ%m
GENOTOXICITY IN ALLIUM CEPA (ONION) Doc Dr. All ACAR
Dog. Dr. Oksal MACAR
GENOTOXICITY INDUCED BY DICHLORVOS INSECTICIDE | Dog. Dr. Tugce
o IN ALLIUM CEPA (ONION) KALEFETOGLU MACAR
é Dog. Dr. Ali ACAR
-4
=
o Dog. Dr. Oksal MACAR
= MERISTEMATIC CELL DAMAGE CAUSED BY FENARIMOL | Dog. Dr. Tugce
~ O FUNGICIDE IN ALLIUM CEPA (ONION) KALEFETOGLU MACAR
% E Dog. Dr. Ali ACAR
- =
§) g Assoc. Prof. Dr. Ali ACAR
~ = GENOTOXICITY ASSESSMENT OF DICLOFOP-METHYL Assoc. Prof. Dr. Tugce
- § PESTICIDE WITH COMET ASSAY KALEFETfOGLU a”AICAR
< ” ?/IS,Z(():CAEO . Dr. Oksal
I [P
g
=
K
a
S
(=)
a

Evaluation of the Protective Potential of Xanthoria parietina Lichen
Extract Against HO:-Induced Cytotoxicity in L929 Cell Line by
Comet Assay

Yiiksek Lisans Ogrencisi,
BEYZA NUR
TANDOGAN

Prof. Dr., DILEK PANDIR
Ogr. Gor. Dr., MEHMET
UNSAL BARAK

Yiiksek Lisans Ogrencisi,
ILAYDA UNAL

Investigation of the Apoptotic Effects of Acetamiprid and the
Protective Potential of Sodium Selenite in HT-29 Cell Line Using
Apoptosis Assays

Yiiksek Lisans Ogrencisi,
BEYZA NUR
TANDOGAN

Prof. Dr., DILEK PANDIR

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
January 10 - 12, 2025

IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224
12 Ocak / Jan 12, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
CONFLICT OF RESPONSIBILITY SHARING IN CHILD Prof. Dr. Ahmet AKIN
REARING Yiiksek Lisans Ogrencisi,
Sibel BULBUL DESAT
AUTHORITY BETWEEN SPOUSES SCALE: A VALIDITY AND iﬁ)ﬁgiﬁlﬂe&gﬁﬂﬁmi
_ RELIABILITY STUDY Elif ASLAN
© Y
Z <
@) -
= £
<
% 2 PARENTAL ACCESSIBILITY SCALE FOR ADOLESCENTS: zfﬁgilﬁlﬂegg\rfﬂsi
3 e VALIDITY AND RELIABILITY STUDY Moo DOMD U2
< e
I )
j—
a
SOCIAL ISOLATION SCALE DURING MOTHERHOOD: 5?§g§<rtﬁ2$e§>§rflt‘isi
VALIDITY AND RELIABILITY STUDY Ayse OZKAN
INTERVENTION OF THE ROOT FAMILY IN MARRIAGE: A zﬁﬁggﬁlﬂe@ﬂ;g
VALIDITY AND RELIABILITY STUDY Bl S AR DN

Academy Global Conferences & Journals
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ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025

IZMIR
Meeting ID: 885 7151 8350 Passcode: 202224
12 Ocak / Jan 12, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
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EXPERIMENTAL ANALYSIS OF FIRE-RESISTANCE IN ECO-

1 FRIENDLY CORRUGATED SANDWICH PANELS Dr. Haruto Tanaka, Dr.

Amina Sayeed

IMPACT OF PHYSICAL TRAINING PROGRAMS ON BONE

2 DIMENSIONS IN FEMALE UNIVERSITY STUDENTS Aisha Rahman, Imran

Yousaf

INTERPLAY BETWEEN EXERCISE AND DIET ON

3 NEUROCOGNITIVE FUNCTIONS Sofia lbrahim, Kareem

Hassan

SPORTS AS A CATALYST FOR COMMUNITY HEALTH

4 IMPROVEMENT Dr. Tobias Richter, Lena

Fischer

IMPROVING SWIMMING PEDAGOGY THROUGH Maria Fenandez, Luis

HALL /SALON 1
Sofia Petrovic

5 SEQUENTIAL TEACHING MODELS o
Oliveira
RELATIONSHIP BETWEEN ATHLETE SATISFACTION AND
6 TEAM DYNAMICS Renata Kovacs, Balazs Toth
EFFECTS OF RESISTANCE TRAINING ON GROWTH
7 PARAMETERS IN EUROPEAN MALE TEENS Sofia Petrovic

MINDFULNESS MEDITATION AS A TOOL FOR

8 ADOLESCENT MENTAL WELL-BEING: A STUDY ON ﬁhin ;‘E;h\i"ﬁgg LB"Ui Minh
STRESS REDUCTION Ag y ,
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ERGONOMIC ENHANCEMENTS FOR OPTIMIZED CYCLING | oo o |
PERFORMANCE IN NON-PROFESSIONAL ATHLETES Wei : '
THE ROLE OF DYNAMIC MOTOR ACTIVITIES IN . )
PRESCHOOLERS’ HOLISTIC DEVELOPMENT Eiti‘i;‘mata Diop, tbrahim
THE EFFECT OF CONSTRAINTS ON SOCCER
PERFORMANCE: A STUDY OF NCAA DIVISION 11 Pedro Silva, Grace
ATHLETES Chukwuma
k=]
<
~N 7 IMPACT OF COLLEGE ATHLETIC SUCCESS ON FUNDING )
©
z o AND STUDENT OUTCOMES Prof. Dr. Hassan Rashid,
@) p Dr. Amira EI-Masri
|
< 2
n ]
: I
- & BIOMECHANICAL IMPACT OF MEDIAL CUNEIFORM . )
< a) ABNORMALITIES ON GAIT DYNAMICS Asmaa Khalid, Omar Al
. Faroug, Layla Hassan
T Y
2
o
MACHINE LEARNING-BASED STRATEGIES FOR SOCCER Dr. Leonardo Oliveira. Dr
PLAYER INJURY PREVENTION = ¢ » OF
Sofia Martinez
QUANTITATIVE ASSESSMENT OF NFL OFFENSIVE
Youssef Abdalla, Ahmed
LINEMAN PERFORMANCE s, Fatima Elhadi
PREDICTIVE MODELS FOR SUCCESSFUL BASKETBALL Liu Zhana. Ming Wei. Jia
SHOTS USING MULTIAGENT DATA Voo g, Ming YVer,
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EXPLORING EXERCISE MOTIVATION AMONG HEALTH .
STUDENTS IN GHANA Dr. Ama Opoku, Kojo
Mensah
LEISURE ACTIVITIES AND WELL-BEING IN NURSING . .
STUDENTS: A CROSS-CULTURAL PERSPECTIVE Dr. Pedro Lima, Maria
Fernanda Ribeiro
NURSING STUDENTS' EXPERIENCES IN MATERNAL . L s
HEALTH PRACTICE Dr. Thandiwe Nkosi, Sipho
Mahlangu
™ g ENHANCING CRITICAL THINKING IN NURSING
% —é‘ EDUCATION THROUGH STRATEGIC CURRICULUM DESIGN | Ana de Sousa
| © Hassan Youssouf
< 2
wn ko]
3 s
:ll et RELAXATION STRATEGIES TO REDUCE ANXIETY AMONG
< |_ NURSING STUDENTS IN CLINICAL SETTINGS Kwame Mensah
I j-
o

IDENTIFYING LEGIONELLA CONTAMINATION IN WATER
SYSTEMS: A PCR-BASED STUDY IN TROPICAL REGIONS

Ahmed Yusuf
Mei Xiu

DEVELOPING LEADERSHIP SKILLS IN NURSING
STUDENTS THROUGH PARTICIPATORY TRAINING
PROGRAMS

Maria Gomes, Nhlanhla
Sithole, Noriko Saito

ASSESSING DIGITAL COMPETENCIES AMONG NURSING
STUDENTS IN A GLOBALIZED ERA

Fatima Abubakar, Wei Ling
Chen
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PROMOTING CRITICAL THINKING IN NURSING
1 EDUCATION THROUGH INNOVATIVE PEDAGOGY Jodo Pereira, Emily Ncube

CULTURAL INFLUENCES ON PATIENT PAIN
MANAGEMENT IN MULTINATIONAL HEALTHCARE Adeola Ogunleye
SETTINGS , Katarina Schmidt

ENHANCING MEDICATION ADMINISTRATION SKILLS
THROUGH VIRTUAL SIMULATION IN NURSING

3 EDUCATION Binta Jallow, Li Wei

< )
3 )

c
2' g’ PROMOTING CRITICAL THINKING SKILLS IN NURSING
%) @) 4 STUDENTS THROUGH AN INNOVATIVE PEDAGOGICAL Clara Otieno,
~ © FRAMEWORK Arif Rahman,
- ©
: |3
T <

RELAXATION TRAINING AND ITS ROLE IN REDUCING
5 ANXIETY AMONG CLINICAL NURSING STUDENTS Fatima Jameel,

MONITORING LEGIONELLA CONTAMINATION IN

6 MEDICAL FACILITIES USING ADVANCED PCR METHODS Eunmi Park
Yusuf Abdi,
EFFECTS OF COVID-19 VARIANTS ON ATHLETIC
7 PERFORMANCE AND RECOVERY STRATEGIES Adama Konaté,
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FEMALE INMATES IN VIETNAMESE CORRECTIONAL
FACILITIES

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
TEMPERATURE OPTIMIZATION FOR COLD-WATER sabella Ferreira
IMMERSION RECOVERY IN SWIMMERS :
Lin Zhang
DESIGNING INTERACTIVE MODULES FOR PERIOPERATIVE | i oo o
NURSING EDUCATION: A PEDAGOGICAL APPROACH ‘
Adeyemi
IMPLEMENTING IRT MODELS TO ENHANCE ASSESSMENT . .
ACCURACY IN NURSING EDUCATION ;?r']'qq Hussein, Sun-Young
EXPLORING THE CHALLENGES AND SUPPORT ROLES OF
CLINICAL PRECEPTORS IN NURSING EDUCATION Nyasha Mugabe, Ahmed
Benkacem
Lo ©
zZ =
9 L
S
5 INTEGRATING NUTRITIONAL INTERVENTIONS INTO CARE | . .
S L PLANS FOR PEDIATRIC CANCER PATIENTS Ying Hua Zhang, Carolina
hg © Borges
3 2
: |5
T IMPACT OF HEALTH PROMOTION INTERVENTIONS ON

Linh Tran, Sofia Almeida

FOSTERING EFFECTIVE NURSE LEADERSHIP IN
CHALLENGING HEALTHCARE CONTEXTS

Hassan Karim, Thandiwe
Ndlovu

RESILIENCE AND COPING MECHANISMS AMONG
HEMODIALYSIS PATIENTS IN RURAL COMMUNITIES

Maria Beatriz Gomes,
Diego A. Pereira, Thandiwe
Khumalo

PHYSIOLOGICAL PROFILES OF TOP ETHIOPIAN DISTANCE
RUNNERS: A COMPARATIVE STUDY

Ibrahim Buba,
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IN SECONDARY SCHOOLS: A CASE STUDY FROM LAGOS,
NIGERIA

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
STANDARDIZING NURSING PROTOCOLS FOR PEDIATRIC Dr. Chisomo Banda. Dr
ORAL CARE IN MALAWI : . e
Mercy Nyirenda
HIGH-FIDELITY SIMULATION AS A TOOL FOR E. Sithole, T. NKkosi, M.
INTERPROFESSIONAL EDUCATION IN SOUTH AFRICA Mkhize, L. Dlamini, J.
Phakathi
YOGA AS A THERAPEUTIC INTERVENTION FOR .
CHILDREN WITH CANCER IN GHANA Assist. Prof. Dr. Nana Akua
Mensah
PSYCHOSOCIAL FACTORS INFLUENCING SOCIAL Dr. Mariana Lopez, Dr.
DYSFUNCTION IN SCHIZOPHRENIA PATIENTS IN MEXICO Juan Garcia, Dr. Karla
- Sanchez
© )
Z =3
O =
:(I < COMPARATIVE STUDY OF CARDIO-RESPIRATORY
n § EFFICIENCY AMONG SWIMMERS AND SPRINTERS John Mwangi, Zhang Wei
~ =
- <
3 =
T S THE CHALLENGE OF MANAGING INTRAMURAL SPORTS

Abdul Malik Adeyemi,
Chijioke Okwara

IMPACT OF NUTRITIONAL INTAKE ON MUSCLE
DEVELOPMENT IN RESISTANCE TRAINING: A FOCUS ON
PROTEINS AND CARBOHYDRATES

Nguyen Thi Lan, Ahmad
Kamal

AERODYNAMIC INTERACTIONS IN TEAM PURSUIT SPEED
SKATING: INSIGHT FROM WIND TUNNEL TESTING

Lars Svensson, Hana
Nguyen

THE IMPACT OF FOOTBALL CLUB JERSEYS ON FAN
LOYALTY AMONG NIGERIAN YOUTH

Abiola Adedeji, Mohamed
Faris
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OPTIMIZING PERFORMANCE IN JUDO FOR VISUALLY Assoc. Prof. Dr. Carlos
IMPAIRED ATHLETES: AN AHP APPROACH Silva ' T
Dr. Marta Lopez
PHYSICAL EXERCISE AND ITS IMPACT ON CHEMERIN
AND MYOSTATIN LEVELS IN ATHLETES Lara Gomez
IMPROVEMENTS IN PERFORMANCE MODELS OF .
COMPRESSORS UNDER VARIED OPERATING CONDITIONs | 2 Tomoya Ishida, Prof.
Samuel M. Anwar
<
=
~ 2 NUMERICAL METHODS IN THE STUDY OF
= o TEMPOROMANDIBULAR DISORDERS: APPLICATIONS AND | Amina Youssef, Hiroshi
@) E ADVANCEMENTS Tanaka
- O
S o
- o
- u—
| o OPTIMIZING VOLATILITY FORECASTING WITH . Lo .
< & NORMALIZED DATA IN LONG-MEMORY MODELS Paolo Bianchi, Jin Wei,
T - Alhaji S. Sambo
3
a
<
IMPROVING LOUDSPEAKER ACOUSTIC PERFORMANCE Dr. Olga Krasnova, Paulo
WITH AIR VISCOSITY OPTIMIZATION Silva, Daniela G. Ramos
GEOMETRIC PROPERTIES OF LP-SASAKIAN MANIFOLDS Lamine E. Diallo. Petra M
WITH CONSTANT COEFFICIENTS ’ ’ '
Schuster
A NOVEL NUMERICAL APPROACH TO REACTION- Dr. Harith Kamara, Dr. Lina
DIFFUSION SYSTEMS ON CURVED SURFACES H. Zhen, Dr. John W.
Barrow
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RELIABILITY ASSESSMENT OF DATA CENTERS USING A M. Hassan Nadia Fave
LRU ALGORITHM AT EAST AFRICAN UNIVERSITY M. ' Ve,

Kofi Mensah

INTEGRATING PROGRAMMING WITH GEOMETRIC
CONCEPTS FOR IMPROVED LEARNING OUTCOMES Xﬁﬁt Tanaka, Emmanuel
AN ADVANCED APPROACH FOR MODELING
DEFORMABLE ELASTIC MEMBRANES IN FLUID Lina Oliveira, Haruto
INTERACTIONS Tanaka, Anwar Ahsan

© — ANALYTICAL METHODS FOR COROTATIONAL MAXWELL | , .\, - .

Z 3 FLUIDS IN MANUFACTURING PROCESSES Li Wei Zhang, Olufemi

@) e} Adewale,

- ©

S £

< e

| <

2:' o MODELING STOCHASTIC PROCESSES IN POPULATION Dr. Leila Martins, Dr. Huan

T ) DYNAMICS WITH CATASTROPHIC EVENTS Zhao, Dr. Amina Osgi

OPTIMAL DESIGN FOR BLOCKED EXPERIMENTAL
STUDIES: A STATISTICAL APPROACH

Lian Chen, Fatima Ahmed

NUMERICAL SOLUTIONS TO DIFFUSION AND CAHN-
HILLIARD EQUATIONS ON EVOLVING SPHERICAL
GEOMETRIES

Li Xianjun, Maria Orellana

STABILITY ANALYSIS IN AN EXTENDED ENDOCRINE
FEEDBACK SYSTEM MODEL

Dr. Alejandro Silva, Dr.
Mei Ling Tan
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Authors

HALL / SALON 1
Doc¢. Dr, VEDA YAR YILDIRIM

TURKIYE YUZYILI MAARIF MODELI HIZMET iCi
EGITIMLERINE YONELIK OGRETMEN GORUSLERI

Dog. Dr, VEDA YAR
YILDIRIM

Matematik Ogretmeni,
HASAN AKKOYUNLU
Yiiksek Lisans Ogrencisi,
SAFA BARUTCU

Yiiksek Lisans Ogrencisi,
MEHMET FATIH KESKIN

TURKIYE YUZYILI MAARIF MODELI 5.SINIF MATEMATIK
OGRETIM PROGRAMINA YONELIK ILKOGRETIM
MATEMATIK OGRETMENI GORUSLERT

Matematik Ogretmenti,
ILKNUR DUGEROGLU
Yiiksek Lisans Ogrencisi,
OZNUR OZER

Dogent Doktor , VEDA
YAR YILDIRIM

SOSYAL MEDYA ICERIKLERINE YONELIK OGRENCI VE
VELI GORUSLERI (BIRLESTIRILMIS SINIF ORNEGT)

Sinif Ogretmeni, ARZU
ANLAR

Dog. Dr. VEDA YAR
YILDIRIM

YAPAY ZEKAYA DAIR OGRETMEN GORUSLERT

Dog. Dr, VEDA YAR
YILDIRIM

Yiiksek Lisans
Ogrencisi,Seyda DURMUS

GORSEL SANATLAR OGRETMENLIGININ GORSEL
SANATLAR OGRETMENLERI UZERINDEKI ETKILERI

Fatma Betiil SOYDAN
Dogent Doktor Veda YAR
YILDIRIM

BILGISAYARLI MUHASEBE EGITIMINDE PAKET
PROGRAMLARININ KULLANIMINA YONELIK KURAMSAL
BIR YAKLASIM VE COZUM ONERILER

Dr. Ogr. Uyesi, Cengizhan
KARACA
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SPACES USED AFTER SOME TYPEFACES (LETTERS) IN

1 WRITTEN LANGUAGE Prof. Dr. Tahir BALCI
HOMONYMY IN LINGUISTICS AND THE ESCAPE FROM .
2 HOMONYMY Prof. Dr. Tahir BALCI
3 PEOPLE LANGUAGE AND STYLE Prof. Hajar Huseynova
©
~ 3
z S 4 DILDEKI YABANCILASMANIN DiGER ADI: DiL Prof. Dr. Hanife Nélan
o) g KIRLENMESI GENC
| S
< I
0] -
~ ©
| ‘s Prof. Dr. Hanife Nalan
2‘ I 5 MAUPASSANT’IN SiCiM iSIMLI O YKUSUNDE BIREY- GENC
T s TOPLUM KARSITLIGINDA INSAN DOGASI Remzi DEMIR
1
o

Prof. Dr. Hanife Nalan
6 MAUPASSANT’IN OYKULERINDE DEGERLER EGITIMI GENC
Remzi DEMIR

SOCIAL GENDER ROLES IN THE FISH SOUP OF URSULA K. Dog. Dr. Sevra

’ LE GUIN Firinciogullar
8 THE BIRTH OF REALISM IN RUSSIAN LITERATURE, Dog. Dr. Sevra
GOGOL’S ‘OVERCOAT’ and POVERTY Firinciogullart
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THE MEDIATING ROLE OF MATERNAL SELF-EFFICACY IN | . = vy
THE EFFECT OF PERFECTIONISTIC TENDENCIES OF D‘; OYTY Uvesi Gizem
MOTHER TEACHERS ON THEIR PROFESSIONAL SELF- Tur u% it “
EFFICACY g
Prof. Dr. FATMA EBRU
INVESTIGATION OF CHILD NEGLECT, ABUSE AND iKiz
FAMILY COUNSELING INTERVENTIONS Psikolojik Danigman
GAMZE KESKIN
N
2
o™ = MODERN EBEVEYN TUTUMLARI: HELIKOPTER EBEVEYN | Psikolojik Danigman
= > VE COCUKLARDA KIMLIK KAZANIMI ARASINDAKI GAMZE KESKIN
o) [ [LISKININ INCELENMESINE DAIR YAPILAN Prof. Dr. HATICE
Z:' B CALISMALARIN DERLENMESI ZEKAVET KABASAKAL
< >
~ =
j = COCUK EVLERI SITESINDE KORUNMA VE BAKIM Siim GUVEN
< K ALTINDA KALMAKTA OLAN COCUKLARIN Do o Veda YAR
T a DAVRANISLARINA ILISKIN GORUSLER (BIR COCUK YIEbIR'IM
S EVLERI SITEST ORNEGI)
S
a
Dog. Dr., MEVLUT
SPORCULARDA ETNOSENTRIZM VE ULUSLARARASI SPOR | YILDIZ
KULTURUNE ETKILERI Dog. Dr., YAVUZ
ONTURK
PROF. DR. HASAN
THE IMPACT OF THE DARK TETRAD PERSONALITY SAHAN
TRAITS ASSOC. PROF. DR.
(MACHIAVELLIANISM, PSYCHOPATHY, NARCISSISM, AND | YAVUZ ONTURK
SADISM) ON TEAM DYNAMICS ASSOC. PROF. DR.
MEVLUT YILDIZ
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Authors

HALL / SALON 4
Assist. Prof. Hatice DURAN OKUR

E-BELEDIYECILIK UYGULAMALARI iLE STRATEJIK
HEDEFLERIN ENTEGRASYONU: FETHIYE BELEDIYESI
ORNEGI

Arastirma Gorevlisi,
Mustafa Gokberk ERTAN
Lisans Ogrencisi, Zehra
DURUKAN

YENIi MEDYADA GUVENIN EROZYONU: DEEPFAKE
TEKNOLOJISI VE YANLIS BILGI YAYILIMI

Dr. Ogr. Uyesi Ahmet
KOCYIGIT

BOYCOTT COMMUNITIES ON SOCIAL MEDIA IN THE
CONTEXT OF ANTI-CONSUMERISM

Assist. Prof. Hatice
DURAN OKUR

THE REALITY OF PATIENT RIGHTS IN HEALTH TOURISM

Graduate Student, Mehmet
Abdullah SIMSEK
Assistant Professor, Burcu
Kiibra SUHA

GOKCEADA GASTRONOMIK ISLETMELERINDE
ALGILANAN HIZMET KALITESININ MUSTERI
MEMNUNIYETINE ETKIS1

Aysen KQSEOGLU
Dr. Ogr. Uyesi Kamil
Serkan Uzyol

GASTRONOMI PAZARLAMASI VE KULLANILAN

ARACLAR, SOSYAL MEDYANIN YEMEK TERCIHLERINE Cemre KAHVECI
ETKISI VE GASTROMEDYA
POSTERLERDE GORSEL METONIMi EMINE BATAR
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Asst. Prof. Dr. Neriman
THE RELATIONSHIP BETWEEN PERSONNEL CELIK
EMPOWERMENT AND TECHNOSTRESS Asst. Prof. Dr. Miinevver
CICEKDAGI
SHIP CHARTERING METHODS AND A DRY CARGO SHIP gﬂ?%\r’ﬁi&t MERCAN
CHARTERING CASE STUDY YORULMAZ
ULUSLARARASI MUHASEBE VE FINANSAL .
~ RAPORLAMADA KAVRAMSAL CERCEVE Prof. Dr. Seref DEMIR
o
Lo
: |3
3 |8
< bt ) . ) )
w 2 RAPORLAMA DONEMINDEN SONRAKI OLAYLAR Prof. Dr. Seref DEMIR
_I .
3 &
< o
= o
- KORUNAN ALANLAR iLE KIRSAL ALANLARIN ARSA VE PINAR DEMIR
ARAZI DEGERLERINE ETKILERININ INCELENMESI: Prof. Dr. ARZU
GELIBOLU TARIHi ALAN ORNEGI BASARAN UYSAL
Dr. Ogr. Uyesi Yavuz
AN EVALUATION OF DERIVATIVE INSTRUMENTS FROM TURKAN
AN ISLAMIC FINANCE PERSPECTIVE .
Esra AFSIN
HEMSIRELIK EGITIMINDE YENi OGRETIM Erer?%?;‘:i%biufug Aﬁ’
YAAKLASIMLARI : JIGSAW OGRETIM TEKNIGI of-Ll.yenie Raragozogit
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HALL / SALON 6
Dr. Ogr. Uyesi ilhan BILICI

“REPORTING” REQUIREMENT IN THE PROTECTION
PROHIBITION OF SEIZURE OF PROPERTY, RIGHTS AND
RECEIVABLES (Article 128 of the Criminal Procedure Code)

Ars. Gor. OMER OZMEN
BASTURK

KURUMSAL SURDURULEBILIRLIGIN GUCLENDIRILMESI
AMACIYLA

TEDARIK ZINCIRI DURUM TESPITINDE SOZLESMEYE
DAYALI GUVENCENIN ROLU

Dr. Dudu Derya Giivenir

UN PARIS PRINCIPLES AND TURKIYE HUMAN RIGHTS
AND EQUALITY INSTITUTION

Edanur SARI

STALIN VE KRUSCEV DONEMINDE TURK AYDINLARINA
YONELIK SOVYET POLITIKALARI UZERINE DUSUNCELER

Dogent Doktor- YUNUS
EMRE TANSU

Yiiksek Lisans Ogrencisi-
ASUMAN
KUSOOGULLARI

THE CULTURE BROUGHT BY WATER: SELJUK SABILS IN
KONYA

Assist. Prof. Dr. Mehmet
MUTLU

IHSAN ILAHI ZAHIR’S RELIGIOUS and POLITICAL VIEWS

Yiiksek Lisans Ogrencisi,
YASEMIN CAGLAYAN

DEVLET, TOPLUM VE PiYASA: BARIS PARTISI’NIN YENI
SENTEZ ARAYISI

Dr. Ogr. Uyesi Ilhan BILICT
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Q OGRENCILERININ RESIM KAVRAMINA ILISKIN OFAY
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Wei-Lin Zhang
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Wei Ling Zhang
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Assoc. Prof. Dr. Hui Lin

INFLUENCE OF SUSTAINABLE FOOD MARKETING ON
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Assoc. Prof. Dr. Hui Lin

EFFECTIVE STRATEGIES FOR ENHANCING FOREIGN
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Dr. Soo-jin Lee
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TOURISM ENHANCEMENT THROUGH AUGMENTED .
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Fatima A. Kassem,
AGRITOURISM DEVELOPMENT IN AFRICA: EXPLORING M. N. Fofana,
o 3 NEW ECONOMIC OPPORTUNITIES R. A. Toure,
E K. D. Bamba
N [
Z g
o o)
:(' 5 SUSTAINABLE TOURISM PLANNING: A TERRITORIAL
%) = 4 APPROACH FOR ECONOMIC AND ENVIRONMENTAL Dr. Ana Costa,
: (@) BALANCE Dr. Rafael Silva
- -
% o
§ SUSTAINABLE TOURISM PLANNING: A TERRITORIAL
o 5 APPROACH FOR ECONOMIC AND ENVIRONMENTAL Dr. Ana Costa,
BALANCE Dr. Rafael Silva
THE EFFECT OF POLITICAL INSTABILITY ON THE Assis. Priof. Dr Ahmed M.
6 DEVELOPMENT OF TOURISM AND ARCHAEOLOGICAL Al-Sayed,
SITES: A STUDY OF EGYPT AFTER THE 2011 REVOLUTION Farida H. Kamal,
Dr. Omar T. Fathy
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THE INFLUENCE OF THE GENERAL DATA PROTECTION
REGULATION ON HUMAN RESOURCE PRACTICES IN Maria Oliveira,
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THE ROLE OF MINIMUM SPEECH SIGNAL DATA IN VOICE
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Dr. Zhang Jun, Liu Mei
THE IMPACT OF UNDERFUNDING ON POLICE
Chijioke Okafor,
CORRUPTION IN NIGERIA Dr. Adebayo Afolabi
8
é THE INFLUENCE OF MISINFORMATION ON GOVERNANCE
™ .
> Y ,SA_II_\IUDDI;UBLIC POLICY FORMULATION: A COMPARATIVE Carlos Eduardo Souza,
e} 'S Mariana Lima de Andrade
| -
< -
< (=]
- “5’ THE IMPACT OF INDUSTRIAL EFFLUENT MANAGEMENT
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SOUTH KOREA AND BRAZIL ECONOMIC RELATIONS: A Lucas D. Oliveira. Mariana
STUDY THROUGH THE WORLD TRADE ORGANIZATION F Silva ' ’
COMBATING RADICALIZATION AND VIOLENT
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KENYA, AND SOUTH EAST ASIA Amina Ndegwa
THE IMPACT OF INTERNATIONAL ENVIRONMENTAL LAW
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THE INFLUENCE OF SOCIAL MEDIA ON GOVERNMENT
1 POLICIES IN BRAZIL: A COMPREHENSIVE STUDY Jodo Silva, Maria Souza
PUBLIC SERVICE ETHICS IN LOCAL GOVERNANCE: A . .
STUDY OF PERCEPTIONS AND CHALLENGES Assis. Prof. Dr. Daniel M.
2 Gama, Prof. Dr. Maria C.
Silva
LEGAL FRAMEWORK AND STRATEGIES FOR AIR
3 POLLUTION MITIGATION AND ADAPTATION IN EAST Amina S. Abdi, Hassan A.
é AFRICAN LOCAL GOVERNMENTS Mohamed
< [«5]
Py
Z °
9 <
< ::U MORDECHAI VANUNU: THE NUCLEAR WHISTLEBLOWER Rafael Lopes. Isabella
2 E 4 AND THE CHALLENGE TO ISRAELI MILITARY ETHICS Pereira Pes,
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< o
T “C—; ADDRESSING MENTAL HEALTH NEEDS TO REDUCE
= RECIDIVISM: THE ROLE OF EARLY DIVERSION IN
o ;
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META-ANALYSIS OF THE IMPACT OF POSITIVE
PSYCHOLOGICAL CAPITAL ON EMPLOYEE Ahmed Al-Mansoori
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EXPERIENCE
OPTIMISM, HOPE, AND MENTAL HEALTH AMONG Dr. Pedro Gomez, Isabel
STUDENTS: A STUDY OF WELL-BEING AND DISTRESS IN Martinez,
SOUTH AMERICA Assoc. Prof .Dr. Joaquin
Rodriguez
FAMILY DYNAMICS IN CHILDREN WITH CONGENITAL M. Nguyen,
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g‘) SUPPORTING PARENTS OF CHILDREN WITH SPECIAL Sarah Leila,
= NEEDS THROUGH A DEVELOPMENTAL APPROACH Hana Ali,
= Nabilah Zahra
Lo &
Z =
9 g' THE IMPACT OF MOBILE PHONE RADIATION ON
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2 - K. Zhang, L. Li, Y. Wang
_ ™
a =
< s
I
E THE IMPACT OF FUNCTIONALITY ON COGNITIVE Sara A. Khan
g DECLINE IN ELDERLY WOMEN IN PAKISTAN Nadia F. Malik,
A Ayesha R. Shah
<
IMPACT OF AN EDUCATIONAL MODEL ON SOCIAL Ahmed M. Hassan,
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EMOTIONS AND SOCIAL MEDIA SHARING ON LLJS;VE: Zhang,
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Mingyuan Wang,
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THE EFFECT OF GLOBALIZATION ON THE DEVELOPMENT Jisoo Lee
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TRAFFICKING SURVIVORS: A STUDY OF BRAZIL Lucas Almeida Costa,
Mariana Souza Silva
THE ROLE OF ENVIRONMENTAL EMOTIVE TRIGGERS IN Assis. Prof. Dr. Hanae
RADICAL IDEOLOGICAL PROPAGANDA Abid,
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S ©
Z o
© ) 3 BARRIERS TO ACCESSING STANDARDIZED CARE FOR
= ‘2 @] LYME DISEASE AND RELAPSING FEVER BORRELIOSIS A. Nguemeleu, L. Ndong,
o s 8 PATIENTS E. Tchuente
| = =
1
5 =¥
- ‘S o STRENGTHENING PERSONAL DATA PROTECTION
2‘ B:: a) THROUGH TECHNICAL MEASURES IN COMPLIANCE WITH Ahmed Nasser,
T & HUMAN RIGHTS Yara Mohamed Khalid
a 5
< 0
PREDICTING MORTALITY IN ACUTE BURN PATIENTS K. Ahmed Nour. R. M
USING THE BOBI SCORE AND FLAMES SCORE Habib Ali, S. T. Waly, A.
M. Omar
SOCIAL REACTIONS TO ETHNIC PROTESTS IN ISRAEL.: Dr. David Cohen
THE CASE OF THE WADI SALIB RIOTS (1959) Prof. Dr. Miriam Levy
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THREAT ON NATIONAL SECURITY FORCES SS15. 1101 UI. J0SC S1Va,
Prof. DR. Ricardo Costa
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S
N~ o
z |%
9 S PERCEPTION OF EMOTIONS IN VEHICLE DESIGN: THE
% = :“'T'IEEESEEAQFT('):QCIAL FEATURES ON DRIVER Mei Li Zhan_g,
~ > Zhao Wei Li
-
- —
< (@)
I -
§ COGNITIVE FLEXIBILITY IN ECOLOGICAL M. Tanaka
o REHABILITATION: A STUDY OF LOCAL COMMUNITY K .Liu '
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Y. Wang
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ABSTRACT

In this research, the biochemical toxicity caused by ethirimol, one of the systemic fungicides
used to protect agricultural products against fungal diseases, in onion was investigated. Root
malondialdehyde (MDA) level, root superoxide dismutase (SOD) and root catalase (CAT)
enzyme activities, and leaf chlorophyll amounts were employed as markers of toxicity. 4
groups—three treatments and one control— were created from onions of Allium cepa L. Tap
water was used to germinate the bulbs in the control group, while 4, 8, and 16 mg/L dosages of
ethirimol were used to germinate the bulbs in the treatment group. Samples of the roots and
leaves were taken at the conclusion of germination and ready for spectrophotometric analysis.
Consequently, the control group had the lowest MDA levels as well as the lowest SOD and
CAT enzyme activity. The control group likewise had the greatest levels of chlorophyll (a and
b). MDA levels, SOD, and CAT enzyme activities increased in a dose-dependent manner
following ethirimol administration. There was statistical significance (p<0.05) in these
increases. Additionally, exposure to ethirimol caused to statistically significant (p<0.05) drops
in chlorophyll a and b levels, dose-dependent. It was observed that these rises and declines in
the biochemical parameters of root and leaf tissues were more noticeable at the ethirimol dosage
of 16 mg/L. In conclusion, it was found that exposure to ethirimol resulted in biochemical
toxicity in A. cepa. Determining the dose ranges that are most effective for the target organism
while avoiding harm to non-target organisms is crucial when applying fungicides.

Key Words: Allium cepa, defense enzymes, ethirimol, fungicide, lipid degradation.
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1. INTRODUCTION

Today, the population's sharp rise caused many needs to rise. One of these needs is the need for
more agricultural products. This has led to the search for more efficient and more products in a
short time and the development of many methods against agricultural pests. One of these
methods is the use of pesticides. Pesticides are used to kill pests such as wild plants, insects and
mites that damage crops. Since ancient times, several pesticides have been employed to
safeguard crops. Pesticides provide many benefits to crops. However, their unconscious use
causes detrimental effects on the ecosystem and living organisms. For instance, biodiversity
might be destroyed as a result of excessive pesticide use [1].

Pesticides known as fungicides are used to stop and eradicate fungal infections in seeds or
plants. Fungicides are made of a variety of compounds with various chemical components.
Fungicides are classified according to their chemical structure or categorized according to their
mode of action. The oldest fungicides are inorganic substances such as lime, SO2, Hg and Cu
compounds. Elemental SO2's application as a fungicide dates back to 1803. It has caused an
increasing incidence of dermatitis in farmers and disease in ruminants. Fungicides containing
mercury can cause death or permanent neurological disorders [2].

Ethhirimol, a hydroxypyrimidine, inhibits adenosine deaminase. Erysiphe graminis hordei is
the cause of barley mildew disease, which is commonly controlled with this fungicide [3].

This research sought to evaluate the biochemical toxicity of ethirimol on Allium cepa, a non-
target organism.
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2. EXPERIMENTAL STUDIES

The experimental procedures carried out are summarized in Figure 1.

Test material

Allium cepa L.

Chromosome
number

2n=16

Test chemical

Merclk: Ethirimol CAS Number: 23947-60-6

Experimental Group I: Control
groups Group II: 4 mg/L ethirimol
Group I1I: 8 mg/L. ethirimol
Group I'V: 16 mg/L ethirimol
Experimental Bulbs were placed in glass beakers. Bulbs in Group 1 were
process germinated with tap water and bulbs in Groups II, III and IV were

germinated with 4, 8 and 16 mg/L. doses of ethirnmol. At the end of
germination, root and leaf tissues were collected, washed with
distilled water and prepared for biochemical analyses [4]. MDA
levels were measured using the method suggested by Unvawvar et al.
[5] and expressed as pM/g FW. SOD activity was measured using the
method proposed bv Beauchamp and Fridovich [6] and expressed as
U/mg FW. CAT activity was measured using the method proposed by
Beers and Sizer [7] and expressed as OD240 nm min'g. Leaf
chlorophvll extraction and measurement was carried out according to
the method proposed by Kavdan et al [£] and chlorophvll amounts

were shown as mg/g FW.

Figure 1. Experimental procedures

3. RESULTS AND DISCUSSION

Table 1 displays the biochemical alteration that ethirimol caused in A. cepa. The control group
had the maximum levels of chlorophyll, the minimum levels of MDA, and the minimum levels
of SOD and CAT enzyme activity. Significant (p<0.05) dose-dependent increases in MDA
levels and significant (p<0.05) dose-dependent declines in levels of chlorophyll were brought
about by ethirimol exposure. Significant (p<0.05) increases in activities of SOD and CAT
enzyme were detected in parallel with the dose increase of ethirimol. In comparison to the
control group, Group IV subjected to a 16 mg/L dose of ethirimol experienced a 2.95-fold
increase in MDA, a 2.59-fold drop in chlorophyll a, and a 2.95-fold decrease in chlorophyll b.
At the maximum dose of ethirimol (16 mg/L), SOD activity increased by about 1.95 times and
CAT activity increased by about 2.07 times as compared to the control group.
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The literature has not fully investigated the biochemical toxicity of ethirimol in plants. The
results were therefore compared to those of research that looked into the biochemical toxicity
of other fungicides in various plant materials and were found to be comparable. Macar et al. [9]
found that exposure to trifloxystrobin at doses of 0.2, 0.4 and 0.8 g/L caused an increase in
MDA levels and SOD and CAT enzyme activities of A. cepa roots. Similarly, Macar et al. [10]
found that dithane exposure at a dose of 500 mg/L caused an increase in MDA levels and SOD
and CAT enzyme activities of A. cepa roots. Saladin et al. [11] determined that fludioxonil and
pyrimethanil fungicides decreased gas exchange, photosynthetic pigments and amounts of
starch in leaves of Vitis vinifera L. (Vine).

Damage to root cell membranes could be the reason why MDA levels have increased brought
on by ethirimol exposure. Ethirimol may cause disruption to root cell membranes, lipid
breakdown, and a rise in MDA production. The rise of free radicals in root cells could be the
cause of the rises in SOD and CAT enzyme activity. The roots may have produced ROS as a
result of ethirimol and as a result, the cells may have activated antioxidant enzyme systems
against these ROS and rise SOD and CAT enzyme activities. This idea is confirmed by the
information that pesticides promote ROS production, increase MDA production and cause an
rise in the quantity of antioxidant enzymes in plant roots in many studies [12]. The decrease in
the amount of chlorophyll as a result of ethirimol exposure may have resulted from disruption
of leaf architecture and chlorophyll structure or enzymes inhibition involved in chlorophyll
synthesis. Because exposure to pesticides has been shown in the literature to induce harm to
leaf tissue, including chlorosis, necrosis, twisting and burns, as well as a decrease in chlorophyll
levels. Additionally, pesticide exposure has been shown to increase the production of ROS to
cause oxidative stress in leaf tissue. Photosynthesis is decreased by this oxidative stress by
causing disruptions to the structures of the enzymes and pigments that produce chlorophyll [13].
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Table 1. Effect of Ethirimol fungicide on selected biochemical parameters

Groups MDA S0D CAT Chlorophyll a Chlorophyll b
(uMl'g FW) (U/mg FW) (OD14p pm min/'g FW) (mg/'g FW) (mg/g FW)
Group I 3.96+0.544 75.8+1.864 0.84+0.074 19.5+1.38= 9.56=+0.952
Group 11 3.98£0.68¢ 90.2+£1 98¢ 1.12+0.14¢ 15.7£1.24b 7.16£0.84Y
Group I1I 8.74+£0.83P 1192270 1.48+£0.19% 11.2+1.08¢° 5.10£0.76¢
Group IV 11.7+0.962 148+2 4582 1.74=0.262 7.52+0.884 3.24+0.644

Group I: Control, Group II: 4 mg/L ethirimeol, Group I1I: 8 mg/L ethirimol, Group IV: 16 mg/L ethirimol. Data are presented as mean £ SD. Means with different letters®=3 in
the same column are significant at p<0.05. MDA: malondialdehyde, 50D: superoxide dismutasze, CAT: catalasze.
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4. CONCLUSION

It was discovered that ethirimol dosages resulted in biochemical toxicity in the A. cepa. It is
clear that there is a significant chance that non-target creatures may be exposed to this toxicity
given the growing usage of pesticides in agriculture. Therefore, extra caution should be used
while applying pesticides in agricultural areas to prevent contaminating the environment and
non-target animals. Additionally, farmers should be properly informed about the application of
pesticides, and dosage modifications should be conducted carefully, they should be strictly
ensured to comply with the application guide and inspections should be carried out.
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ABSTRACT

This research looked at the genotoxicity of alachlor, an herbicide used to control weeds that
damage crops like maize and soybeans, in Allium cepa L. The most significant indicators of
genotoxicity were chromosomal aberrations (CAs), micronucleus (MN), and mitotic index
(MI). Three treatment groups and one control group of A. cepa bulbs were produced. While the
onions in the control group were germinated using tap water, the onions in the treatment group
were germinated with alachlor dosages of 5, 10, and 20 mg/L for duration of 72 h. At the
conclusion of the time frame, roots were harvested and subjected to cytogenetic analysis
employing the crush preparation method. The control group consequently displayed the lowest
MN frequency and the greatest MI value, and the lowest number of CAs. After being exposed
to alachlor in a statistically significant (p<0.05) increase in CAs and MN and a decrease in MI.
These increases and declines were shown to be closely related to the dose of alachlor. Alachlor
exposure caused CAs such as sticky chromosome > vagrant chromosome > vacuolated nucleus
> fragment > bridge > unequal distribution of chromatin > spindle fiber abnormality. In
conclusion, it was found that exposure to alachlor resulted in genotoxicity in the A. cepa.
Because of this finding the doses of herbicides that are most deadly to the target organism while
remaining non-toxic to non-target organisms is essential.

Key Words: Alachlor, Allium cepa, herbicide, genotoxicity.
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1. INTRODUCTION

Modern agricultural science, plant breeding, pesticides, fertilizers and technological advances
have significantly increased yields from agricultural production, but have also caused
widespread ecological damage and negative impacts on human health. For years farmers and
gardeners have used weed killers to kill unwanted plants. But weeds have a strong resistance to
survival [1].

Herbicides are among the most often used types of pesticides. Chemicals known as herbicides
have the capacity to harm both human health and the environment. Induction of genetic damage
may lead to an increased incidence of genetic diseases in future generations and may cause
many diseases, including cancer, in the current generation [2]. In this context, herbicides can
cause chromosomal aberrations (such as breaks, deletions, inversions, gaps, translocations),
other disorders of chromosomes (such as stickiness and aggregation) and structural changes in
chromatids [1].

A common pesticide used to control weeds in the cultivation of maize and soybeans is alachlor
[3]. Its primary purpose is to suppress broadleaf weeds [4]. Alachlor is an herbicide from the
chloroaceranilide group and is favored for the control of perennial broadleaf weeds in turf and
crops. Its mechanism of action is to inhibit plant growth and root elongation by negatively
affecting protein synthesis in wild plants. In a study, alachlor application prevented or caused
abnormal emergence of the first leaves in maize. Subsequent leaves were malformed and
growth was generally inhibited [5, 6].

It is crucial to thoroughly examine alachlor's detrimental impacts on non-target creatures due
to its high toxicity. Investigating the possible genotoxic effects of the common herbicide
alachlor on the non-target organism Allium cepa L. was the aim of this study.
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2. EXPERIMENTAL STUDIES

The experimental procedures performed are given in Figure 1.

Test material

Allium cepa L.

Chromosome number

2n=16

Chemical agent

Merck Alachlor CAS Number: 15972-60-8

Groups Group I: Control
Group II: 3 mg/L alachlor
Group III: 10 mg/L alachlor
Group IV: 20 mg/L alachlor
Germination A. cepa bulbs were placed in sterile glass beakers. The bulbs in the

control group were germinated with tap water and the bulbs in the
treatment groups were germinated with alachlor at doses of 3, 10 and 20
mg/L for 72 h at room temperature. At the end of the period, the roots
were collected and prepared for genotoxicity analysis by crush
preparation method.

CAs and MN test

Acetocarmine crushing technique was used. Root tips were cut
approximately 1 cm in length. Fixed for 2 h in “Clarke™ fixator. Washed
with 96% ethyl alcohol for 13 min. Hvdrolvzed with 1 N HCI at 60 °C
for 17 min. kept in 45% glacial acetic acid for 30 min. Stained for 24 h
with acetocarmine. Foot tips were crushed on slides, examined in an
Imeco IM-450 TI model research microscope with camera attachment
and photographed at %400 magnification [7].

MN detection

MN detection was made by taking into account the criteria suggested by
Fenech et al. [&].

MI calculation

MI (%) = [number of cells undergoing mitosis] / [total number of cells] x
100 was calculated.

Figure 1. Experimental process

3. RESULTS AND DISCUSSION

The genotoxicity caused by alachlor exposure in A. cepa root cells is displayed in Table 1 and
Figure 2. The Ml value was highest and the MN and CAs values were lowest in the control
group. In this group, no statistically significant (p>0.05) variation in the values of parameter
was found. Depending on the dosage, exposure to alachlor resulted in a drop in Ml values and
a statistically significant (p<0.05) increase in MN and CAs counts. In Group 1V, which received
a dosage of 20 mg/L of alachlor, these rises and declines were more pronounced. Ml fell by
22.4% in Group IV compared to the control group, however there was a notable increase in MN
and CAs. Alachlor exposure caused sticky chromosome>vagrant chromosome> vacuolated
nucleus >fragment>bridge>unequal distribution of chromatin> spindle fiber abnormality.
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The genotoxicity that alachlor causes in plant cells has not been thoroughly investigated in the
literature. As a result, our findings were compared to those of research looking into the
genotoxicity that other herbicides cause in various plant species, and the findings were found
to be similar. For instance, in maize and onions, the application of pendimethalin herbicide
resulted in a considerable rise in the frequency of MN and CAs and a decrease in MI, according
to Promkaew et al. [2]. The researchers detected CAs such as fragment, bridge and
multipolarization in root cells. Da Silva Souza et al. [9] investigated the cytogenotoxic effects
of glyphosate and 2,4-dichlorophenoxyacetic acid (2,4-D) or binary mixtures of these
herbicides in A. cepa test material. They found that 2,4-D at a dose of 400 pg L™ suppressed
MI, while glyphosate at doses of 0.65 and 65 pg L rised MI. The researchers also observed
that both herbicides caused CAs and increased MN frequency.

The decrease in Ml value as a result of alachlor application can be accounted for by the reality
that this herbicide causes disruption in the polymerization of tubulin proteins involved in the
structure of spindle threads. Because this view is supported by certain information found in the
literature. Certain insecticides, for instance, have been shown to prevent mitotic cell cycle
advancement and disrupt microtubule polymerization [10]. Two potential explanations exist for
the rise in MN and CAs seen in root meristem cells following exposure to alachlor. Alachlor's
direct capacity to harm DNA is one of them. Second, it damages DNA indirectly by causing
more free radicals to develop in root cells. This notion is supported by some information found
in the literature. For example, Bonfanti et al. [3] reported that alachlor caused DNA breaks in
rats by binding directly to DNA. On the other hand, many studies reveal that reactive oxygen
species (ROS), H202 and singlet oxygen radicals increase as a result of herbicide exposure.
These ROS produced can cause oxidative stress, lipid peroxidation and DNA damage [11].

T

Q i

Figure 2. Alachlor-induced chromosomal damage. MN (a), sticky chromosome (b),
vagrant chromosome (c), vacuolated nucleus (d), fragment (e), bridge (f), unequal
distribution of chromatin (g), spindle thread abnormality (f). Bar=10 pm.
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Table 1. Genotoxicity induced by alachlor

Abnormalities Group I Group 11 Group 111 Group IV
MI 89619 32 8511820 T84+16.5¢ 695+15.3¢
% (8.96) (8.51) (7.84) (6.93)

MN 0.30+0.484 15.7+£1.32¢ 34.7+2 96 70.2+4 162
SC 0.20+0.424 14.0x1.28° 32.4+2 85k 66.0=4.022
vC 0.10+0.324 11.5x1.18° 28.5£2.76b 60.0=3.84=
VN 0.00+0.004 9.50=x1.12¢ 22 6+2 58k 4933 44=
FRG 0.00+0.004 8.00=x1.06° 17.7+2.24b 40.5£3.18¢8
B 0.00+0.004 6.70=0.96¢ 14.0+1.25% 30.0=2.852
UDC 0.10+0.324 5.00=+0.92¢ 11.8+1.20b 25622772
STA 0.00+0.004 3.50=0.74¢ 8.50+1.13b 19.2+2 452

Group I: Control, Group II: 3 mgT alachlor, Group III: 10 mgL alachlor, Group IV: 20 mg/L alachlor. Values
are shown as mean = 3D (n=10). For M and CAs, 1.000 cells in each group and for MI, 10.000 cells in each
group were analyzed. Means with different letters®3 in the same row are significant at p=0.03. MI: mitotic
ndex, MN: micronucleus, 3C: sticky chromosome, VC: vagrant chromosome, VIN: vacuolated nucleus, FRG:
fragment, B: bridge, UDC: unequal distribution of chromatin, STA: spindle thread abnonmality.

4. CONCLUSION

It was discovered that exposure to alachlor caused genotoxicity in the non-target organism A,
cepa. The quantity of MNs and CAs increased whereas M1 decreased as a result of alachlor.
Because of this, it is crucial to select dose ranges that are most hazardous to target organisms
yet non-toxic to non-target organisms, especially when applying herbicides in agricultural
settings. In this regard, farmers should be educated and made aware, herbicide application
instructions should be strictly followed and herbicide applications should be inspected.
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ABSTRACT

The genotoxic effects of the pyrethroid pesticide tralomethrin on the root tip cells of Allium
cepa L. were examined in this study. Genotoxicity was determined measured using such as
indicators the mitotic index (MI), micronucleus frequency (MN), and chromosomal
abnormality (CAs) counts. Four groups—three treatments and one control—were created from
A. cepa bulbs. Tralomethrin doses of 3, 6, and 9 mg/L were used to germinate the bulbs in the
treatment group for duration of 72 h, whereas tap water was used to germinate the bulbs in the
control group. Root tips were gathered and ready for cytogenetic examinations at the end of the
trial period. As a result, the control group had the lowest incidence of MN, the highest MI, and
the fewest CAs. The administration of tralomethrin was associated with a statistically
significant reduction in the Ml value and an increase in the CAs count and MN (p< 0.05). It
was shown that there was a direct correlation between the tralomethrin dose and these rises and
declines. Tralomethrin exposure caused CAs in root meristem cells, such as vagrant
chromosome, sticky chromosome, fragment, unequal distribution of chromatin, bridge,
vacuolated nucleus and irregular mitosis. The most common abnormality observed as a result
of tralomethrin exposure is vagrant chromosome formation. Thus, it was determined that
exposure to tralomethrin caused genotoxicity in an organism that was not the intended target,
A. cepa. Determining the dose ranges that are most effective for the target organism while
preventing any negative effects on non-target creatures in pesticide applications is therefore
crucial.

Key Words: Allium cepa, genotoxicity, insecticide, tralomethrin.
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1. INTRODUCTION

By 2050, there will likely be 10 billion people on the planet, necessitating a rise in food
production to meet their needs. To this end, the use of pesticides in agricultural settings is being
intensified with the objective of reducing crop losses attributed to pests, including insects,
weeds, and microbial diseases [1].

One of the most important groups of pesticides is insecticides. Natural and synthetic insecticides
are the two types of insecticides. When synthetic pesticides are used extensively and for an
extended period of time, their residues may build up in soil, milk, water, and food. According
to earlier research, several synthetic pesticides cause oxidative stress and damage to the liver
and kidneys in test animals. It has been determined that it causes biochemical and hormonal
changes in plants. On the other hand, exposure to insecticides accounts for approximately 4%
of all human cancer cases [2].

Tralomethrin is classified as a category Il pyrethroid insecticide since its molecular structure
contains an a-Cyano group. It is acknowledged that the substance has a high toxicity to aquatic
organisms [3]. Tralomethrin is a broad-spectrum insecticide used in agricultural crops such as
broccoli, cotton, cauliflower, lettuce, sunflower and peanuts. It was first registered in 1985. It
has very strong insecticidal properties. Its mechanism of action is to change the gate kinetics of
Na channels in neurons and increase the time the channel remains open after a stimulus,
allowing the neuron to depolarize for a longer period of time. This causes uncontrolled spasms,
paralysis and eventually death in insects. Tralomethrin breaks down in the human body and the
environment into deltamethrin, the active pesticide ingredient [4].

Given the high toxicity of tralomethrin, it is imperative to conduct comprehensive
investigations into its potential adverse effects on non-target organisms. The objective of this
study was to examine the genotoxic effects of tralomethrin, a broad-spectrum insecticide, on a
non-target organism, A. cepa L.
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2. EXPERIMENTAL STUDIES

The comprehensive methodology employed in the experimental procedures is illustrated in

Figure 1.

Test Material Allium cepa L.

Chromosome n=16

Number

Test Chemical Tralomethrin Merck CAS Number: 66841-25-6

Groups Group I: Control
Group II: 3 mg/L Tralomethrin
Group III: 6 mg/L Tralomethrin
Group IV: 9 mg/L Tralomethrin

Germination A. cepa bulbs were placed in sterile glass beakers. The bulbs in the control
group were germinated with tap water, while the bulbs in the treatment
groups were germinated with 3, 6 and 9 mg/LT Tralomethrin at room
temperature for 72 h. At the end of the period, the roots were collected and
prepared for genotoxicity analysis bv crushing preparation method.

Chromosomal Acetocarmine crushing technique was used. Foot tips were cut into

Abnormality and | approximately 1 cm lengths. Fixed in “Clarke™ fixative for 2 h. Washed with

MN Test 96% ethvl alcohol for 15 min. Hvdrolvzed with 1 N HCI at 60 °C for 17
min. Kept in 45% glacial acetic acid for 30 min. Stained with acetocarmine
for 24 h. Root tips were crushed on a slide, examined with an Irmeco IM-
450 TI model camera-connected research microscope and photographed at
%400 magnification [3].

MN detection MN detection was made by taking into account the criteria suggested by
Fenech et al. [6].

MI calculation MI (%) = [number of cells undergoing mitosis] / [total number of cells] x
100

Figure 1. Experimental process

3. RESULTS AND DISCUSSION

The genetic damages induced by tralomethrin exposure in A. cepa are illustrated in Figure 2
and Table 1. The control group had the greatest MI value and the lowest MN and CAs numbers.
Within this group, no statistically significant difference (p>0.05) was found between the
parameter values. Tralomethrin exposure resulted in a dose-dependent decline in MI values and
statistically significant (p < 0.05) elevations in MN and CAs numbers. Group IV, which
received a dosage of 9 mg/L of tralomethrin, showed more pronounced increases and declines
than the other groups. While there were significantly more MNs and CAs in Group IV than in
the control group, the MI value dropped by 2.53%. Tralomethrin exposure resulted in the
promotion of various CAs, including vagrant chromosome, sticky chromosome, fragment,

16
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unequal distribution of chromatin, bridge, vacuolated nucleus, and irregular mitosis, in root
meristem cells.

A comprehensive study addressing the genotoxicity induced by tralomethrin in plant cells is
lacking in the existing literature. As a result, the findings of this investigation were contrasted
with those of previous studies that looked into the genotoxicity that other insecticides caused in
various plant species. It was found that the results were parallel. For example, Bianchi et al. [7]
reported an increase in the rate of abnormalities such as bridges and sticky chromosomes in
root tip meristem cells of A. cepa exposed to imidacloprid insecticide for 24 h. Siddiqui and
Alrumman [8] showed that methomyl and imidacloprid insecticide exposures reduced Ml in
Pisum sativum L. (pea). According to a study by Kesti et al. [9], A. cepa root cells showed an
increase in MN and CAs and a decrease in MI value when exposed to trifloxystrobin at a
concentration of 0.8 g/L.

Damage to tubulin polymerization, which is in charge of spindle development, could be the
cause of the drop in MI brought on by tralomethrin exposure. A review of the literature reveals
that this perspective is indeed supported by certain findings. Pesticides impair microtubule
function, which lowers mitotic activity and slows down plant growth, according to Ishida et al.
[10]. In this instance, the cells display a halted pro-metaphase configuration because the lack
of spindle and kinetochore microtubules stops the chromosomes from moving to the poles
during mitosis [11]. The increase in MN and CAs seen in root meristem cells following
tralomethrin exposure could be due to two factors. The initial mechanism by which tralomethrin
facilitates this damage is through direct binding to DNA. The second mechanism by which
tralomethrin causes damage is indirectly through the increase in the formation of free radicals
in root cells. Some of the existing literature lends support to this hypothesis. For example,
Sasikala et al. [12] reported that pesticides directly bind to DNA, damaging DNA integrity and
stability of the cell genome, thus triggering CAs and cancer formation. Ledde et al. [13] stated
that the majority of pesticides increase the production of free radicals, causing lipid
peroxidation, changes in the antioxidant enzyme system and DNA damage.
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‘Unequal distribution of
chromatin

Figure 2. CAs induced by tralomethrin. Bar=10 pm.

Table 1. Genotoxicity induced by tralomethrin

Abnormalities Group I Group 11 Group 111 Group IV
MI 877+14 3¢ 791+12.8P T00=11.2¢ 624+10.04
%o (8.77) {7.91) (7.00) (6.24)

MN 0.20+0.424 16.3+1.32¢ 34.7+2.58P 65.9+4 15
vC 0.10£0.324 15.0+1.28¢ 31.4+2200 6033 872
SC 0.30+0.484 12.4+1.17¢ 26.3£2.07° 33.0£3 620
FRG 0.00=0.004 10.0+1.02¢ 22.7+1.94P 45.0£3 44=
UDC 0.17+0.354 8.50+0.95¢ 18.0+1.59P 40.0+£3.182
B 0.00£0.004 7.00+0.88¢ 15.2+1.36° 32.4+237=
VN 0.00=0.004 5.00x0.76° 12.5+1.18b 25.0+1.98=
IM 0.00£0.004 2.90+0.64¢ 7.00+0.86° 15.0+1.382

Group I: Control, Group II: 3 mgl tralomethnn, Group III: 6 mgl tralomethnn, Group IV: 9 mgT
tralomethrin. Values are shown as mean = 5D {n=10). MN and CAs were calculated by analyzing 1.000 cells in
each group, and MI was calculated by analyzing 10.000 cells in each group. Means indicated with different
letters®9) in the same line are significant at p<0.03. MI: mitotic index, MN: micronucleus, VC: vagrant
chromosome, SC: sticky chromosome, FRG: fragment, UDC: unequal distnibution of chromatin, B: bridge, VIN:
vacuolated nucleus, IM: rregular mitosis.
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4. CONCLUSIONS

It has been demonstrated that tralomethrin exposure causes genotoxicity in the organism A.
cepa, which is not the intended target. To put it another way, tralomethrin increased the quantity
of MN and CAs while decreasing the M1 values. It is therefore crucial to select dose ranges that
are most toxic to target organisms while avoiding toxicity to non-target organisms, particularly
in the context of insecticide applications in agricultural areas. For this purpose, farmers must
be educated and made aware, they must be made to comply with the instructions for use, and
insecticide applications must be strictly monitored.
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ABSTRACT

The anatomical changes in Allium cepa he root tip meristem cells L. caused by metosulam, one
of the herbicides that are illegal in our country, were investigated in this work. Three treatment
groups and one control group of A. cepa bulbs were produced. Metosulam dosages of 6, 25, 12,
5, and 25 mg/L were used to germinate the bulbs in the treatment group for 72 h, while tap
water was used to germinate the bulbs in the control group. The root tips were gathered at the
conclusion of the time, put in styrofoam, and then cut into semi-thin pieces using a sterile razor
blade and viewed under a research microscope. As a result, there was no harm to the root
meristem cells in the control group. Root meristem cells exposed to metosulam experienced
anatomical damage, including flattened cell nucleus, thickening of the cortex cell wall, and
damage to the epidermis and cortical cells. It was shown that the dose of metosulam affected
how severe these impairments were. In this case, the group treated to a dose of 25 mg/L of
metosulam showed the most harm. In conclusion, it was determined that metosulam exposure
caused changes in the anatomical structure of the non-target organism A. cepa. When using
herbicides, it's critical to identify the dose ranges that will work best for the target organism
while preventing toxicity to non-target organisms.

Key Words: Allium cepa, meristematic cell damage, metosulam.

CONFERENCE BOOK Academy Global Publishing House 21




ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

1. INTRODUCTION

Pesticides play an important role in agriculture. They contribute to agricultural production by
increasing food production and reducing diseases caused by pests. Today, more than 10.000
pesticides are approved for use worldwide. It is reported that pesticide consumption reaches 2
million tons worldwide every year. Notwithstanding the advantages described above, the
careless use of pesticides has been connected to several detrimental impacts on the environment,
animals, plants, and human health. Insecticides, bactericides, acaricides, nematocides,
rodenticides, fungicides, mollucides, and herbicides are the most widely used categories for
pesticides, which can be categorized based on the kind of organism they impact [1].

Herbicides are among the pesticide groups that are used the most frequently. Farmers all
throughout the world rely on this extremely effective herbicide. Herbicides make for around
65% of all pesticide spending in the US. Herbicides are employed extensively in conventional
agriculture, landscaping, greenhouse farming and home gardens. Despite the intention of
herbicide application to target weeds, the active ingredients may also exert direct and indirect
effects on non-target organisms, including honeybees, earthworms and birds. Conversely, there
have been reports indicating that herbicides may also be carcinogenic, and may cause
reproductive and developmental disorders in humans. Additionally, herbicides pose a
significant risk to agricultural workers [3].

Metosulam is a triazolopyrimidine sulfoanilide. Acetolactate synthase is an effective herbicide
as an ALS inhibitor. It is used in winter cereal crops to control broadleaf weeds. It is also used
in the production of corn and rice. Oral and dermal administration of Metosulam has been
shown to have acute toxicity in rats and rabbits. For example, metosulam has been found to
cause corneal damage in rabbits' eyes [4, 5].

This study set out to investigate the effects of the herbicide metosulam on the root meristem
cells of the non-target plant A. cepa.
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2. EXPERIMENTAL STUDIES

The detailed process of the experimental procedures is shown in Figure 1.

Test Material Allizm cepa L.

Chromosome In=16

Number

Test Chemical Metosulam Merck CAS Number: 139528-83-1
Groups Group I: Control

Group II: 6.25 mg/L metosulam

Group I1I: 1253 mg/L. metosulam

Group I'V: 25.0 mg/L metosulam

Germination A. cepa bulbs were placed in sterile glass beakers. The bulbs in the control

group were germinated with tap water, while the bulbs in the treatment
groups were germinated with metosulam at doses of 6253, 12.3 and 25.0
mg/L at 23-25 °C for 72 h. At the end of the period, the roots were collected
and prepared for microscopic examination.

Anatomical The root tips cut to 1 cm length were placed between stvrofoam foam. Semi-
Observations thin cross-sections were taken in one move with a sterile razor blade. The
sections were placed on a slide and stained with 3% methvlene blue for 2
min. The slides were covered with a coverslip, examined with an Irmeco
IM-450 TI model research microscope and photographed at =200
magnification [6].

Figure 1. Experimental process.

3. RESULTS AND DISCUSSION

The anatomical harm brought on by metosulam exposure in A. cepa root meristem cells is
depicted in Table 1 and Figure 2. The root tip cells of the control group bulbs exhibited no
observable damage. The exposure to metosulam resulted in damage to root meristem cells,
including damage to epidermal cells, cortex cells, and the cortex cell wall, as well as nuclear
flattening. It has been established that the extent of these damages is contingent upon the
metosulam dose.

There is currently a dearth of thorough research in the literature examining the harm that
metosulam herbicide causes to plant root cells. Therefore, a comparison between our results
and those of research looking at the anatomical damage caused by different herbicides in A.
cepa root cells was made. For instance, in A. cepa roots subjected to 500 mg/L of glyphosate,
Yal¢in and Cavusoglu [7] documented the development of damage forms, such as damage to
the cortex and epidermal cells, a flattened nucleus, and thickening of the conduction tissue. In
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the root architecture of A. cepa, Yirmibes et al. [8] showed that exposure to 100 mg/L of
paraguat caused anatomical changes, such as damage to the epidermal cells, a flattened nucleus,
and thickening of the conduction tissue. According to Cakir et al. [9], prometryn exposure at
200, 400, and 800 mg/L caused damage to the meristem cells of A. cepa roots, including damage
to the epidermis, damage to the cortex, thickening of the cortex cell wall, flattening of the
nucleus, and thickening of the conduction tissue.

The mechanical pressure that results from the root cells' physical defense mechanism against
metosulam absorption is thought to be the cause of the deformities and nuclear flattening seen
in the epidermis and cortex cells of the roots following exposure to metosulam. Microscopic
examinations revealed a notable increase in the number of epidermal and cortical cells in the
groups exposed to metosulam, in comparison to the control group. The aforementioned cellular
increases, which are carried out to prevent the entry of metosulam, result in increased contact
between cells and the creation of mechanical pressure. As a consequence of this pressure,
deformities may manifest in the epidermis and cortex cells and in the nucleus of these cells.
Another barrier mechanism developed to prevent the entry of metosulam into the cortex cells
is the thickening of the cortex cell wall. The available evidence lends support to the hypothesis
that plants are capable of developing a range of defence mechanisms to safeguard themselves
from the toxic effects of pesticides. These include the increased synthesis of compounds such
as phytochelatin, metallothionein and proline, the formation of additional cells and cell layers,
and the thickening of cell walls and conducting tissues [10]. It is also possible that the
deformation observed in root epidermis and cortex cells may be due to disruption of cell
membrane structures. Given that metosulam is taken up by roots, the initial cells affected are
those of the epidermis and cortex. Metosulam has the potential to induce lipid peroxidation in
these cells, which may result in membrane disruption and subsequent cellular deformation.
Furthermore, the penetration of metosulam into the cell may result in alterations to the
intracellular pressure, which in turn may lead to a flattening of the nucleus [11].

Table 1. Severity of meristematic cell damage induced by the herbicide metosulam

Groups ECD CCD CCWT FCN
Group I - - - -
Group 11 + + + +
Group 11T ++ ++ ++ ++
Group IV +++ +++ +++ +H+

Group I: Control, Group II: 6.23 mgL metosulam, Group III: 12.5 mgL metosulam, Group IV: 23.0 mgL
metosulam. ECD: epidenmis cell damage, CCD: cortex cell damage, CCWT: cortex cell wall thickening, FCIN:
flattened cell nucleus. (-): no damage, (+): mild damage, (++): moderate damage, (+++): severe damage.
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Figure 2. The damage induced in meristematic cells by the herbicide metosulam. Bar = 10 pM.
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4. CONCLUSION

In A. cepa, a non-target organism, exposure to metosulam herbicide has been shown to cause a
variety of anatomical harm to the root meristem cells. It is therefore crucial to ascertain the
optimal dose ranges for target organisms, while ensuring that non-target organisms are not
subjected to toxic effects, particularly in the context of herbicide applications in agricultural
settings. For this purpose, farmers must be made aware, trained, they must comply with the
instructions for use, and herbicide applications must be monitored.

REFERENCES

[1] Mossa, ATH., Mohafrash, SM., Chandrasekaran, N., Safety of Natural Insecticides:
Toxic Effects on Experimental Animals, Biomed Research International, 2018(1),
4308054, 2018.

[2] Kniss, AR., Long-Term Trends in the Intensity and Relative Toxicity of Herbicide
Use, Nature Communications, 8(1), 1-7, 2017.

[3] Cech, RM., Jovanovic, S., Kegley, S., Hertoge, K., Leisch, F., Zaller, JG., Reducing
Overall Herbicide Use May Reduce Risks to Humans But Increase Toxic Loads to
Honeybees, Earthworms and Birds, Environmental Sciences Europe, 34(1), 44, 2022.

[4] Timchalk, C., Dryzga, MD., Johnson, KA., Eddy, SL., Freshour, N.L., Kropscottand,
BE., Nolan, RJ., Comparative Pharmacokinetics of [14C] Metosulam (N-[2,6-
Dichloro-3-methylphenyl]-5,7-Dimethoxy-1,2,4-Triazolo-[1,5a]-Pyrimidine-2-
Sulfonamide) in Rats, Miceand Dogs, Journal of Applied Toxicology, 17(1), 9-21,
1996.

[5] Badr, A., Zaki, H., Germoush, MO., Tawfeek, AQ., El-Tayeb, MA.,
Cytophysiological Impacts of Metosulam Herbicide on Vicia faba Plants, Acta
Physiologiae Plantarum, 35, 1933-1941, 2013.

[6] Ustiindag, U., Cavusoglu, K., Yal¢n, E., Comparative Analysis of Cyto-genotoxicity
of Zinc Using the Comet Assay and Chromosomal Abnormality Test, Environmental
Science and Pollution Research, 31, 56140-56152, 2024.

[7] Yal¢in, E., Cavusoglu, K., Spectroscopic Contribution to Glyphosate Toxicity Profile
and the Remedial Effects of Momordica charantia, Scientific Reports, 12, 20020,
2022.

[8] Yirmibes, F., Yal¢in, E., Cavusoglu, K., Protective Role of Green Tea Against
Paraquat Toxicity in Allium cepa L.: Physiological, Cytogenetic, Biochemical, and
Anatomical Assessment, Environmental Science and Pollution Research, 29(16),
23794-23805, 2022.

[9] Cakir, F., Kutluer, F., Yal¢in, E., Cavusoglu, K., Acar, A., Deep Neural Network and
Molecular Docking Supported Toxicity Profile of Prometryn, Chemosphere, 340,
139962, 2023.

CONFERENCE BOOK Academy Global Publishing House 26




January 10 - 12, 2025 — IZMIR

|ﬁ| ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
ISBN. : 978-625-5962-17-1

ICSAS ACADEMY

[10] Cavusoglu, D., Yal¢in, E., Cavusoglu, K., Acar, A., Yapar, K., Molecular Docking
and Toxicity Assesment of Spirodiclofen: Protective Role of Lycopene,
Environmental Science and Pollution Research, 28(40), 57372-57385, 2021.

[11] Kesti, S., Macar, O., Kalefetoglu Macar T., Cavusoglu, K., Yal¢in, E., Investigation of
the Protective Role of Ginkgo biloba L. Against Phytotoxicity, Genotoxicity and
Oxidative Damage Induced by Trifloxystrobin, Scientific Reports, 14, 19937, 2024.

CONFERENCE BOOK Academy Global Publishing House 27




-

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

GENOTOXICITY INDUCED BY CYANAZINE HERBICIDE IN ALLIUM CEPA
(ONION)

Expert Biologist Onur SARSAR
Giresun University, onur.sarsar@gmail.com-0009-0006-3477-8912

Prof. Dr. Kiiltigin CAVUSOGLU
Giresun University, kultigin.cavusoglu@giresun.edu.tr-0000-0002-4767-9132

Prof. Dr. Emine YALCIN
Giresun University, emine.yalcin@giresun.edu.tr-0000-0002-5280-5375

ABSTRACT

This study examined the genotoxicity caused by the herbicide Cyanazine, which is used to
control weeds, in the root tip meristem cells of Allium cepa L. As indicators of genotoxicity,
chromosomal aberration (CAs) numbers, micronucleus (MN) frequency, and mitotic index
(MI) value were employed. Four A. cepa bulb groups were produced: three treatment groups
and one control group. The bulbs in the control group germinated with tap water, whereas the
bulbs in the treatment group were germinated with cyanazine doses of 0.5, 1.0, and 2.0 mg/L
for 72 h. Using the crush preparation approach, root tips were gathered at the conclusion of the
period and prepared for cytogenetic analysis. As a result, the control group had the highest Ml,
the lowest frequency of MN, and the lowest CAs. The frequency of MN and the quantity of
CAs increased statistically significantly (p<0.05) while the M1 value of root cells decreased as
a result of cyanazine exposure. These increases and decreases were shown to be directly
influenced by the dosage of cyanazine. Cyanazine exposure induced CAs such as vagrant
chromosome, sticky chromosome, fragment, unequal distribution of chromatin, bridge,
vacuolated nucleus and nucleus buds in root meristem cells. The vagrant chromosome was the
most frequently found aberration linked to cyanazine exposure. It was concluded that the non-
target organism A. cepa experienced genotoxicity as a result of exposure to cyanazine. In
herbicide applications, it is crucial to identify the dose ranges that will be most effective for the
target organism while avoiding toxicity to non-target organisms.

Key Words: Allium cepa, cyanazine, genotoxicity, herbicide.
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1. INTRODUCTION

In recent years, the growth in the global population has been accompanied by a notable increase
in food consumption. In order to meet the nutritional requirements of an expanding population,
it is essential to enhance crop yield in food production. This efficiency can be increased by
protecting crops from bacteria, fungi and insects and clearing agricultural areas from weeds. In
this regard, pesticides come to the fore as the most important protection tool. In addition,
pesticides are frequently used during the storage and preservation of products obtained as a
result of agricultural practices [1].

Herbicides represent one of the most widely utilized classes of pesticide globally, employed to
control the growth of plants that are detrimental to agricultural yields [2]. Herbicides are taken
up by plants, can bind strongly to organic matter in the soil, and can leach into surface or
groundwater. Using herbicides in higher doses than required may also have negative
consequences for non-target organisms [3]. Studies have shown that excessive use of herbicides
causes acute problems such as anorexia, ataxia, dyspnea and muscle spasms, while chronically
it causes increases in the weight of the pituitary gland and changes in the levels of reproductive
hormones [4]. In non-target plants, negative situations such as delayed flowering and decreased
seed production can be observed [5]. It has also been reported that herbicides cause adverse
effects on the nervous system, immune system, kidney, heart and liver in humans [6].

Cyanazine is an herbicide belonging to the triazines group [7]. It is applied to corn, cotton,
wheat, and fallow fields to suppress annual grasses and broad-leaved weeds. [8]. It was first
registered with the US Environmental Protection Agency for commercial sale by Shell
Chemical Company in 1971. Its mechanism of action is to inhibit the Hill reaction of
photosystem 1, causing disruptions in photosynthesis. This causes chlorosis, necrosis and plant
death in plants.

Cyanazine can cause serious harm to non-target organisms. Therefore, its effects need to be
investigated comprehensively. This study's goal was to investigate the genotoxicity of the
broad-spectrum herbicide cyanazine by employing Allium cepa L., a non-target organism.
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2. EXPERIMENTAL STUDIES

The detailed process of the experimental procedures is shown in Figure 1.

Test Material Allium cepa L.

Chromosome 2n=16

Number

Test Chemical Cwanazine Merck CAS Number: 21725-46-2

Groups Group I: Control
Group II: 0.2 mg/L cvanazine
Group I1I- 1 mg/T cvanazine
Group IV: 2 mg/L cvanazine

Germination A. cepa bulbs were placed in sterile glass beakers. The bulbs in the control
group were germinated with tap water, and those in the treatment groups were
germinated with 0.5, 1.0 and 2.0 mgl cvanazine for 72 h at room
temperature. When the period was completed, the roots were collected and
prepared for genotoxicity analvsis using the crush preparation method.

Chromosomal Aceto-carmine crushing method was applied. After cutting the root tips to

Abnormality approximately 1 cm length, they were fixed in “Clarke™ fixative for 2 h.

and MN Test Then, they were washed using 96% ethyl alcohol for 15 min, then hvdrolyzed
using 1 W HC1 at 60 *C for 17 min. Thev were kept in 45% glacial acetic acid
solution for 30 min. Aceto-carmine staining was performed for 24 h. After the
root tips were crushed on the slide, they were examined using an Irmeco IM-
450 TI model camera-connected research microscope and photographed at
%400 magnification [9].

MN detection MN detection was made according to the criteria suggested by Fenech et al.
[10].

MI calculation MI (%) = [number of cells undergoing mitosis] / [total number of cells] x 100

Figure 1. Experimental process.

3. RESULT AND DISCUSSION

Figure 2 and Table 1 show the genotoxicity that cyanazine treatment causes to A. cepa root
meristem cells. The lowest numbers of MN and CAs and the highest value for the MI were
observed in the control group. The genotoxicity levels found in the control group did not differ
statistically significantly (p>0.05). Following the administration of cyanazine, statistically
significant (p< 0.05) increases in MN and CAs numbers and decreases in MI values were
observed, contingent on the dose increase. These increases and declines were found to be more
noticeable in Group 1V, which received a cyanazine dosage of 2.0 mg/L. In comparison to the
control group, the MI value exhibited a decrease of approximately 22.54% in Group 1V,
accompanied by a notable increase in the number of CAs and MN. Following the application
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of cyanazine, a range of abnormalities were observed in root meristem cells, including the
presence of vagrant chromosomes, sticky chromosomes, fragments, unequal chromatin
distribution, bridges, vacuolated nucleus and nucleus buds.

A comprehensive investigation into the genotoxicity of cyanazine in plants is currently lacking
within the existing literature. Accordingly, our findings were evaluated in light of the results of
studies examining the genotoxicity of other herbicides in diverse plant species. Thus, it can be
said that this study's results are similar to those of the previously mentioned investigations. For
example, Rosculete et al. [11] reported CAs such as C-mitosis, MN and stickiness in
meristematic cells of A. cepa roots exposed to 0.5%, 1.0% and 1.5% quizalofop-p-ethyl and
cycloxydim herbicides for 24 h. Liman et al. [12] observed that pethoxamide herbicide
application decreased the MI value of A. cepa cells and also caused CAs such as chromosome
lagging, stickiness, and anaphase bridges. Fattah and Omer [13] determined that glyphosate
herbicide exposure at doses of 0.5, 1.0, 2.0 and 4.0 ml/L for 24 h caused CAs such as anaphase
bridge, fragmented chromosome, multipolarity, ring chromosome, binucleated cells and
aberration and a decrease in Ml in A. cepa.

The decrease in MI value as a result of cyanazine application may be due to the disruption of
the polymerization of tubulin proteins that participate in the structure of spindle fibers. Some
studies in the literature also support this idea. For example, Murthy et al. [14] reported that
pesticides cause microtubule depolymerization and mitotic inhibition. There are two possible
reasons for the increase in the number of MN and CAs observed in A. cepa root meristem cells
after cyanazine application. The first of these is that cyanazine interacts directly with DNA and
triggers damage. Secondly, cyanazine causes these damages indirectly by promoting the
formation of free radicals in root cells. Some information in the literature supports our thoughts.
For example, Abdel Rheim et al. [15] reported that pesticides directly bind to DNA, causing
DNA disintegration and thus disrupting DNA stabilization. Seth et al. [16] found that pesticides
significantly increase free radical production and accelerate lipid peroxidation of the cell
membrane, which can lead to cell damage or death.
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Figure 2. CAs induced by cyanazine. Bar=10 pm.

Table 1. Genotoxicity induced by cyanazine

Abnormalities Group I Group 11 Group 111 Group IV
MI 874+18 28 822+17.0° 755£153¢ 677+13.5¢
% (8.74) (8.22) (7.53) (6.77)

MN 0.20£0.424 24 3£2 66° 45.2+3.18b 84.1+5.03=
vC 0.00+£0.004 20.0£2 54 39 6+3.02° 77.2+£5 482
SC 0.30+0.484 17.6+2.37¢ 35.0£2.84P 68 4+5.12¢2
FRG 0.00£0.004 15.0+2.20° 29.3£2 670 60.0=4.752
UDC 0.20+0.424 11.9+1.93¢ 25.5+2.48F 52.4+4 528
B 0.17+0.35¢ 10.0+1.85¢ 21.7+2.55k 40.3£2 98=
VN 0.00£0.004 T.50+£1.53¢ 16.0+2.14F 31.9+£2.702
NB 0.00£0.004 6.00x1.14¢ 11.8+1.90P 24 §+£2 33

Group I: Control, Group II: 0.5 mg/L cyanazine, Group III: 1.0 mgL cyanazine, Group I'V: 2.0 mgL cyanazine.
Walues are shown as mean = 5D (n=107. 1.000 cells were analyzed in each group for MIN and CAs, and 10.000
cells were analyzed in each group for MI. Means indicated with different letters®% in the same row are
significant at p<0.05. MI: nutotic mdex, MN: micronucleus, VC: vagrant chromoszome, 3C: sticky chromoszome,
FEG: fragment, UDC: unequal distibution of chromatin, K- bridge, VIN: vacuolated nucleus, NB: nuclear bud.
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4. CONCLUSION

The study found that A. cepa, a non-target organism, experienced genotoxic consequences after
being exposed to the herbicide cyanazine. Exposure to cyanazine increased the quantity of CAs
and MN while decreasing the MI value of A. cepa root cells. Consequently, when applying
herbicide, it is crucial to select the optimal dose that is toxic to target organisms while avoiding
toxicity to non-target organisms. Therefore, herbicide applications in agricultural areas must be
strictly monitored and farmers must be made more aware of this issue.
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ABSTRACT

In this research, the biochemical toxicity caused by fenthion, a contact and stomach-active
insecticide used against harmful insects, was investigated in Allium cepa L. Root
malondialdehyde (MDA) level, root superoxide dismutase (SOD) and root catalase (CAT)
enzyme activities, and leaf chlorophyll amounts (a and b) were used as signs of toxicity. Four
groups of A. cepa bulbs were created: control (1) and treatment (3). While bulbs in the treatment
group were germinated with dosages of 10, 20, and 40 mg/L of fenthion, bulbs in the control
group were germinated with tap water. Samples of roots and leaves were gathered at the
conclusion of the germination period and prepared for spectrophotometric analysis.
Consequently, the control group had the lowest levels of MDA and the lowest activity of the
enzymes SOD and CAT. Furthermore, this group also had the greatest levels of chlorophyll
measured. Fenthion exposure caused dose-dependent increases in MDA levels and SOD and
CAT enzyme activities, which were statistically significant (p<0.05). Additionally, exposure to
fenthion resulted in statistically significant (p<0.05) decreases in the quantities of chlorophyll
a and b in leaves, depending on the dose. At the 40 mg/L dose of fenthion, it was shown that
these elevations and decreases in the biochemical parameters of root and leaf tissues were more
noticeable. In conclusion, it was found that exposure to fenthion resulted in biochemical toxicity
in the non-target organism A. cepa. When spraying insecticides, it is important to identify the
dose ranges that are most harmful to the target organism without being toxic to non-target
organisms.

Key Words: Allium cepa, antioxidant enzymes, fenthion, insecticide, lipit peroxidation.
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1. INTRODUCTION

Population growth in the 20th century increased the need for food and this led to the widespread
use of pesticides in food production. Farmers frequently use pesticides to manage insects and
weeds. Significant yield increases have been observed in fruit, vegetable and cereal production
with the use of pesticides. For this reason, pesticides are crucial in raising crop yields worldwide

[1].

Pesticides known as insecticides are used to manage insects that harm or even kill crops.
Insecticides can infiltrate the food chain and build up at higher levels if they are used
excessively. The biodiversity may be destroyed as a result. VVarious negative effects can also be
seen in non-target organisms living in soils exposed to insecticides [2]. Some insecticides may
cause negative effects in animals such as reproductive disorders, weakened immune response,
and disruption of endocrine regulatory systems [3]. In non-target plants, it can promote
decreases in germination rate, seed viability index, root length, leaf number, and chlorophyll
content [4]. In humans, it can cause respiratory problems, endocrine disrupting effects, liver
dysfunction, lipid peroxidation and oxidative stress [5].

Fenthion is an organophosphorus insecticide used as a broad-spectrum insecticide. In addition
to controlling cockroaches, flies, and spiders in and around dwellings, it is used in many nations
to combat insects that harm agricultural products [6]. The mechanism of action involves the
suppression of cholinesterase enzymes, which are crucial components of insects' neurological
systems [7]. As a result of this inhibition, acetylcholine accumulation occurs and as a result,
impaired muscle responses, respiratory disorders, myocardial dysfunction and death may occur

[8].

Non-target organisms may suffer negative consequences from fenthion. Therefore, these
adverse effects need to be investigated in detail. This study aimed to investigate the metabolic
changes caused by the broad-spectrum pesticide fenthion in the Allium cepa L.
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2. EXPERIMENTAL STUDIES

The experimental procedures carried out are summarized in Figure 1.

Test material Allium cepa .

Chromosome In=16

number

Test chemical Fenthion Merck CAS Number: 55-38-9
Groups Group I: Control

Group II: 10 mg/L fenthion

Group III: 20 mg/L fenthion

Group IV: 40mg/L fenthion

Germination A. cepa bulbs were placed in sterile glass beakers. The bulbs in the control

group were germinated with tap water and the bulbs in the treatment groups
were germinated with 10, 20 and 40 mg/Tl. fenthion doses at room
temperature. oot elongation was waited 72 h and leaf formation was waited
144 h At the end of the specified periods, root and leaf samples were
collected and made suitable for biochemical measurements.

Biochemical MDA levels were measured according to the method proposed by Unvavar
analysis et al. [9]. Free proline levels were measured according to the method
proposed bv Bates et al. [10]. Chlorophvll extraction and measurement was
performed according to Kavdan et al. [11]. SOD enzvme activity was
measured according to the method proposed by Beauchamp and Fridovich
[12]. CAT enzvme activity was measured according to the method proposed
bv Beers and Sizer [13]

Figure 1. Experimental process

3. RESULTS AND DISCUSSION

Table 1 displays the biochemical toxicity that fenthion treatment generated in the root cells of
A. cepa. The levels of chlorophyll were highest in the control group, while MDA levels and
SOD and CAT enzyme activity were lowest. There was no discernible (p>0.05) variation in the
values of the parameters assessed in this group. Fenthion exposure caused a dose-dependent
decrease in chlorophyll amounts, and statistically significant (p<0.05) increases in SOD and
CAT enzyme activities and MDA levels. These increases and decreases were more pronounced
in Group IV exposed to 40 mg/L dose of fenthion. MDA levels rose about 2.54 times, SOD
activity increased about 1.94 times, CAT activity increased about 2 times, and chlorophyll a
and chlorophyll b levels dropped about 2.04 and 3.72 times, respectively, in Group IV compared
to the control group.

There is no detailed study on the biochemical toxicity caused by fenthion in the literature. As a
result, our findings were contrasted with those of research examining the biochemical toxicity
of other pesticides in various plants. These research’ findings were found to be comparable to
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ours. For example, Mu et al. [14] reported that 2.0, 5.0 and 20 mg/L doses of chlorpyrifos
insecticide increased SOD and POD (peroxidase) enzyme levels and decreased chlorophyli
levels in Oryza sativa (rice) tissues. Homayoonzadeh et al. [15] determined that antioxidant
enzyme levels such as SOD, CAT, ascorbate peroxidase (APX) increased in Cucumis sativus
(cucumber) plants exposed to imidacloprid and dichlorvos insecticides. Snigh and Roy [16]
found that SOD, CAT enzyme activities and MDA levels increased in A. cepa roots exposed to
malathion insecticide at concentrations of 50, 125, 250 and 375 ppm for 3, 9 and 18 h.

It is believed that the damage that fenthion causes to the root cell membrane of A. cepa and the
resulting increase in lipid breakdown are the causes of the increase in MDA levels that is seen
after fenthion treatment. Because there are some studies in the literature that are in parallel with
this idea. For instance, Lei et al. [17] found that lipid peroxidation in the cell membrane of
insecticides led to an rise in MDA levels. It is thought that fenthion produces free radicals in
the roots and increases the production of antioxidant enzymes like SOD and CAT to protect the
cells from the negative consequences of these free radicals. This is the cause of the observed
increases in SOD and CAT enzyme activities in A. cepa root cells after fenthion treatment.
Because similarly, Shakir et al. [18] reported that high concentrations of pesticide applications
significantly increased ROS levels and increased the levels of enzymes such as SOD and CAT
to combat the oxidative stress in these plants. It is thought that the decrease in leaf chlorophyll
amounts caused by fenthion application is due to the fact that fenthion damages the leaves,
inhibits the enzymes that provide chlorophyll synthesis, triggers ROS formation and changes
the ion concentrations in the leaves. This theory is supported by a few researches in the
literature. For example, Zobiole et al. [19] reported that pesticides reduce the amount of
chlorophyll by directly damaging chlorophyll or by inhibiting chlorophyll formation or by
preventing the utilization of Mg and Mn ions necessary for photosynthesis. EI-Nady et al. [20]
found that the application of pesticides to leaves increased chlorophyllase enzyme activity and
caused pigment-protein instability, leading to a decrease in chlorophyll concentration.
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Table 1. Effect of fenthion insecticide on selected biochemical parameters

Groups MDA S0D CAT Chlorophvll a Chlorophyll b
(uM/g FW) (U/mg FW) (OD140 am min/g FW) (mg/g FW) (mg/g FW)
Group I 5.74=0.624 63.8£1.744 1.0520.124 14.8+1.24= 7.25+0.862
Group II 7.7520.74¢ T4.6x1.85¢ 1.36=0.19¢ 12.5+£1.12b 5.44+0.78b
Group III 10.0£0.86° 96.5£2.16° 1.65£0.26° 9. 86+0.94¢ 3.50x0.62¢
Group IV 14.6+1.02= 124+2 38 2.10=+0.382 7.24+0.854 1.95+0 544

Group I: Control, Group II: 10 mg/L fenthion, Group I1I: 20 mg'L fenthion, Group IV: 40 mg/L fenthion. Data are presented as mean = SD. Means with different letters®% in
the same colwmn are significant at p<0.03. MDA malondialdehyde, SOD: superoxide disrmutase, CAT: catalase.
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4. CONCLUSION

Allium cepa, a non-target organism, was shown to experience biochemical toxicity with
fenthion treatment. As a result, when using insecticides, the dose should be chosen so that it is
most lethal to the species that it is intended to kill and does not harm organisms that are not the
intended targets. Additionally, farmers should be informed about the use of pesticides and
inspections of insecticide applications in agricultural regions should be conducted.
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ABSTRACT

Heptachlor is a stable organochlorine insecticide that can persist in the environment for decades.
Used to protect corn, small grains and sorghum from pests, heptachlor is also used in agriculture
and households to control ants, caterpillars, grubs, termites and other pests. Its widespread use
in both households and agricultural areas brings with it serious contamination and accumulation
in the environment. This poses a serious threat to non-target organisms. In this study, genotoxic
damage induced by heptachlor in Allium cepa, a non-target organism, was investigated.
Genotoxic effects were determined by mitotic index, an indicator of cell proliferation, and
micronucleus and chromosomal abnormality analyses, which are genotoxicity indicator tests.
For this purpose, three groups were formed for heptachlor treatment at concentrations of 1.5-
6.0 mg/L. The control group was treated with tap water. In this way, a total of 4 groups were
formed and 10 Allium bulbs were used in each group. Each bulb was germinated for 72 hours
and at the end of germination, microscopic slides were prepared with root tips and acetocarmine
staining was performed. Mitotic phases were analysed in each group and genotoxic data were
obtained. As a result, heptachlor exposure decreased cell proliferation in Allium cepa root tip.
This decrease was quite significant at 6 mg/L dose and cell proliferation decreased by 29.2% in
this group compared to the control. Micronucleus formation, which is an indicator of
genotoxicity, was 0.20+0.42 in the control group and can be considered statistically
insignificant. Micronucleus frequency increased as heptachlor dose increased and reached
77.3£4.38 in 6 mg/L heptachlor treated group. Different types and different levels of
abnormalities were determined in the chromosomal abnormality test. The two most common
types of abnormalities were sticky chromosome and vagrant chromosome and the levels of
these two abnormalities were 71.0+4.15 and 62.843.85 in the 6 mg/L heptachlor treated group,
respectively. These statistically significant levels compared to the control group indicate the
high genotoxic effect of heptachlor. The use and dose adjustment of heptachlor, whose
genotoxic effect on non-target organisms has been determined, should be reviewed and natural
environmentally friendly agents should be preferred if possible.

Key words: Allium cepa, heptachlor, genotoxicity
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1. INTRODUCTION

Pesticides are defined as substances used for the purpose of controlling insects, fungi, weeds,
rodents, mollusks and nematodes. Pesticides play an essential role in the production of
agricultural products by controlling the diseases caused by pests. However, despite these
advantages, pesticides also have significant ecological consequences, including the presence of
toxic residues in agricultural foods and negative effects on non-target organisms. The
unintentional and excessive use of pesticides has a detrimental impact on the environment and
all living organisms [1, 2]. The most important cause of pesticide contamination is residues in
foods after application. Among the primary causes of pesticide residues consumed by humans
is food consumption, especially fish consumption from seafood. Fish are the most affected, and
there is a growing concern among the general public about the potential harm to human health
from consuming such contaminated biota [3, 4]. The majority of insecticides, defined as
insecticidal pesticides, act on the nervous system of the pest. Insecticides can be classified into
the following categories: organic phosphorus, carbamates, organic chlorine, pyrethroids and
other insecticides [5, 6].

Organochlorine pesticides are aromatic or aliphatic compounds containing the element chlorine
in their structure. They comprise a variety of components, including carbon, hydrogen and
chlorine. These compounds have the potential to be highly toxic, and a significant number have
been banned due to their slow degradation in nature, bioaccumulation, and toxicity. Given that
organochlorine pesticides are non-selective, they affect also non-target organisms. These
compounds leave residues on foodstuffs, in soil and water that do not break down for an
extended period of time. They also accumulate in tissues and disrupt the natural balance by
passing through the food chain to higher-structured organisms and humans. Despite the
prohibition of organochlorine pesticides, solvents and fumigants in numerous countries, their
usage remains prevalent in many developing nations. Moreover, these chemicals have been
identified in the warehouses of the majority of countries that have prohibited their use [7-9].
Heptachlor is an insecticide belonging to the organochlorine chemical class. Organochlorine
insecticides are chemical compounds that exert their effects on the central nervous system. By
stimulating the central nervous system, they cause paresthesia, dizziness, fainting, headaches,
comas and convulsions. The mechanisms of action may vary according to the structural
characteristics of the insecticide in question. To illustrate, DDT modifies the permeability of
sodium-potassium channels in the nerve membrane, resulting in excessive nerve stimulation
due to the slow closure of voltage-dependent sodium channels [10].

In this study the genotoxic effects of by heptachlor in Allium cepa, a non-target organism, was
investigated. Genotoxic effects were determined by mitotic index (MI), an indicator of cell
proliferation, and micronucleus (MN) and chromosomal abnormality (CA) analyses, which are
genotoxicity indicator tests.
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2. EXPERIMENTAL STUDIES
2.1. Materials

Heptachlor (CAS Number: 76-44-8) was obtained from Merck, while the dye carmine was
obtained from Isolab. The Allium cepa bulbs utilised in the study were purchased from Akdeniz
Tarim. Bulbs treated with distilled water were used as control [11]. The experimental design
consisted of four groups: control group (distilled water), Group 11 (1.5 mg/L heptachlor), Group
I11 (3.0 mg/L heptachlor) and Group 1V (6.0 mg/L heptachlor). Before the experiments, bulbs
were rooted at 20-22 °C for 24 h. 10 rooted bulbs were selected for each group and germinated
in separate glass tubes for 72 h and then root tips harvested for cytogenetic analyses [12, 13].

2.2. Cytotoxic and Genotoxic Effects of Heptachlor

After germination, 1-2 cm long root tips from each group were soaked in Clarke's solution for
1 h. At the end of the time, the samples were transferred to ethanol solutions and finally
hydrolyzed in HCI. By this way, cell membrane and nuclear membrane were lysed and
chromosomes were made visible. After hydrolysis, staining was performed and the roots kept
overnight in acetocarmine were transferred to acetic acid solution [14]. The examination of
mitotic abnormalities was conducted using a research microscope. To determine the levels of
chromosomal abnormalities and micronuclei, 1.000 cells were analyzed in each group to
determine the levels of chromosomal abnormalities and micronuclei [15]. The results were
analyzed statistically using the IBM SPSS Statistics software, version 22.

3. RESULTS AND DISCUSSION

The genotoxicity induced by heptachlor is illustrated in Figure 1 and Table 1. The highest mean
value for mitotic index and the lowest mean value for both chromosomal abnormalities and MN
were observed in the control group. The data indicated that, heptachlor resulted in a reduction
in MI (p < 0.05) and an increase in MN frequency and CA numbers (p < 0.05) compared to
control. The exposure to 6.0 mg/L heptachlor resulted in a reduction of approximately 70.8%
in the incidence of MI. However, there was an approximate 77-fold increase in the frequency
of MN and an approximate 71-fold increase in the number of sticky chromosomes, the most
commonly observed abnormality. Heptachlor exposure resulted in the formation of various
types of chromosomal abnormalities, including sticky chromosomes, vagrant chromosomes,
fragments, bridges, unequal distribution of chromatin, vacuolated cell nuclei, and multipolar
anaphase in root meristem cells. The principal consequence of heptachlor exposure on
chromosomes is the formation of sticky chromosomes.
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Figure 1. Chromosomal damages induced by heptachlor. MN (a), sticky chromosome
(b), vagrant chromosome (c), fragment (d), bridge (e), unequal distribution of chromatin
(f), vacuolated nucleus (g), multipolar anaphase (h). Bar=10 pm.

Fragment and bridge abnormalities are the result of breaks in chromosomes and chromatids.
The joining of two broken chromosome ends triggers the formation of bridges. Vagrant
chromosomes are induced when a chromosome cannot be pulled to the poles as a result of
mitotic spindle abnormalities. A significant proportion of sticky chromosomes are induced as
result dissolution of DNA-associated protein or defects in nucleic acid metabolism. The
presence of sticky chromosomes has been linked to a number of adverse outcomes, including
those associated with environmental pollutants, such as pesticides. The occurrence of
chromosomal abnormalities observed by cytogenetic analysis can be attributed to a range of
underlying mechanisms. A comprehensive study investigating the genotoxicity of heptachlor
compounds in plant cells is currently lacking in the existing literature. Nevertheless, research
has been conducted on the effects of other insecticides on genotoxicity. Tripathy et al. (2013)
reported that the exposure of endosulfan resulted in a decrease in the rate of dividing cell and
an increase in the number of chromosomal abnormalities in root tip cells of the plant Allium
cepa [16].
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Table 1. Dose related heptachlor genotoxicity in 4Mium cepa

Genotoxicity Group I Group II Group I1I Group IV
parameters

MI Blex13.72 738+12.2P 644+10.9¢ 577+9.284
% (8.16) (7.38) (6.44) (5.77)
MN 0.20£0.424 17.0x£1.34¢ 38.7+2 36° 7734382
Sticky 0.30x0.484 14.6x1.26° 35.0+2.28P T71.0x4.152
chromosome

WVagrant 0.10x0.32¢ 10.4=1.05¢ 30.2+1.97° 62 8x3. 852
chromosome

Fragment 0.00=0.00 8.90=0.94¢ 24.0+1.63° 45.3=£3.36%
Bridge 0.10x0.324 7.00+0.88c 16.3x1 320 35.0£2.242
Unequal 0.17+0.354 6.20+0.86° 14 0+1.28k 30.0+£1.962
distribution of

chromatin

Vocuolated 0.00x0.004 5.00£0.76° 12.0+1.14° 254£1.652
nucleus

Multipolar 0.00£0.004 3.50=0.66° 7.50+0.89¢ 16.0=1.30=
anaphase

Group I served as the control group, Group II received 1.3 mgL heptachlor, Group III received 3.0 mg'L
heptachlor, and Group IV received 6.0 mgL heptachlor. For the purposes of analysis, 1.000 cells were examined
for the presence of micronuelel (MN) and chromosomal damage, while 10.000 cellz were analyzed for the
presence of micronucled (MI). It can be concluded that means with different letters (a—d) in the same row are
statistically significant at the 0.03 level.

4. CONCLUSION

The extensive utilization of pesticides has been demonstrated to exert significant toxic effects
on non-target organisms. Heptachlor demonstrated genotoxic effects, evidenced by the
induction of micronucleus and chromosomal aberration formation in non-target A. cepa and the
induction of cell cycle abnormalities. As a result, it is evident that the utilization of pesticides
should be restricted and regulated. The damage caused by pesticides can be averted by the
substitution of synthetic pesticides with biopesticides.
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ABSTRACT

Tolylfluanid is an organic chemical compound used as an active ingredient in fungicides and
wood preservatives. In agriculture, tolylfluanid is used against mildew in fruit and ornamental
plants and against powdery mildew disease in tomatoes. Tolylfluanid, which is effective in
fungi, also acts on non-target organisms and causes toxicity. Endocrine disrupting effects of
tolylfluanid in non-target organisms and especially in mammals have been reported. In this
study, the effects of tolylfluanid in Allium cepa, a non-target organism, were investigated. The
dose-dependent biochemical toxicity of tolylfluanid was investigated by examining
antioxidant-oxidant parameters. Chlorophyll a and chlorophyll b pigment levels were also
investigated for its effect on photosynthetic efficiency. As a result, significant increases in
malondialdehyde level, which is an indicator of lipid peroxidation, were found, and it was
determined that malondialdehyde level increased by 61.7% in the group treated with 10 mg/L
tolylfluanid treated group compared to the control. Dose-dependent increases were also
detected in superoxide dismutase and catalase levels. Superoxide dismutase activity which was
85.0£1.92 U/mg in the control group increased to 160+2.52 U/mg after 10 mg/L tolylfluanid
treatment. In catalase activity, the activity of 0.79£0.24 OD240nm Min/g in the control group
increased to 1.80+0.46 OD240nm Min/g. In contrast to the increases in these three parameters,
significant decreases in the levels of chlorophyll a and b pigments were determined. These
decreases also indicate a decrease in photosynthetic activity. Chlorophyll a level, which was
15.9£1.35 mg/g in the control group, decreased to 12.4+1.26-7.05+0.84 mg/g in the groups
treated with 2.5-10 mg/L tolylfluanid. Similarly, chlorophyll b level, which was determined as
7.00+0.82 mg/g in the control group, was determined as 5.10+0.76-1.534+0.44 mg/g in 2.5-10
mg/L tolylfluanid treated groups. These changes detected in Allium cepa root cells indicate the
biochemical toxicity of tolylfluanid. In addition, this study demonstrated that Allium cepa is a
useful and reliable bioindicator organism for toxicity assessment.

Key words: Allium cepa, catalase, chlorophyll, malondialdehyde, superoxide dismutase,
tolylfluanid,

CONFERENCE BOOK Academy Global Publishing House 49




<

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

1. INTRODUCTION

Currently, significant ecological issues have started to emerge as a result of the widespread and
large-scale application of pesticides in farming practices [1]. Pesticides are biologically active
substances utilized to eliminate microorganisms, pathogens, and weeds that threaten
agricultural crops [2]. While the unconscious and extreme use of pesticides in agricultural fields
causes toxic materials to accumulate in soil and water, they also pose a serious health risk by
entering the bodies of living beings that feed on them through varied means (skin, respiratory
and oral) [3]. The increase in the incidence of cancer, chronic Kkidney disease,
immunosuppression, infertility in both men and women, hormonal imbalances, and behavioral
disorders, particularly in children, is attributed to chronic pesticide poisoning [4]. Pesticides
can be sorted in several manners based on the physical form and the purpose of the chemical,
the active ingredient category present in its formulation, their degradation period, the biological
lifecycle of the pest, and the specific organism they target. The most favored classification is
the one based on the organism that the pesticide aims to eliminate. According to this system;
those targeting insects are termed insecticides, those affecting weeds are labeled herbicides,
those that combat fungi are referred to as fungicides, and those tackling mites are known as
acaricides [5].

One of the most widely used groups of pesticides is fungicides. Fungicides are pesticides used
to prevent fungi from settling on plants and animals. Fungicides are metabolic inhibitors and
act by inhibiting the electron transport chain and enzymes, nucleic acid metabolism, protein
and sterol synthesis [6]. Tolylfluanid is a phenylsulfamide fungicide utilized in agriculture and
as an enhancement biocide in marine paints [7]. It ranks among the most commonly detected
pesticides in agricultural products across Europe [8-10] and has been discovered in groundwater
within agricultural areas [11]. Evidence indicates that Tolylfluanid exhibits resistance to
removal through washing [12]. While bioaccumulation of Tolylfluanid remains unproven, its
high hydrophobicity [13] strongly implies its ability to accumulate in lipid-dense tissues such
as fat. Research in animals reveals that Tolylfluanid is readily absorbed via the gastrointestinal
tract and is extensively distributed, particularly in the liver, kidneys, and thyroid [14]. The
health impacts associated with tolylfluanid include the enhancement of insulin resistance [15].
Studies on subchronic and chronic toxicity in animals revealed modified liver enzyme functions
and altered thyroid hormone concentrations, alongside a higher occurrence of hyperplastic and
neoplastic thyroid lesions (mainly adenomas) and damage to renal cortical tubules [16]. In ovine
species, Tolylfluanid, when administered orally, led to anorexia, weakness of the extremities,
and loose feces [17]. The present study was conducted to investigate the biochemical toxicity
of tolyfluanid. To this end, the non-target organism Allium cepa was used in toxicity studies.
The levels of malondialdehyde (MDA), superoxide dismutase (SOD) and catalase (CAT) were
analyzed as toxicity indicators, while the chlorophyll pigment levels were also examined.
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2. EXPERIMENTAL STUDIES

Allium cepa bulbs were purchased from Akdeniz Tarim (TR -55-K-009228) and used as a
bioindicator in toxicity assays. Tolylfluanid (CAS Number 731-27-1) was obtained from
Merck. Allium bulbs were submerged in distilled water for a period of 24 hours to facilitate
rooting. Allium bulbs were divided into four groups, with each group comprising 10 bulbs.
Group I: Distilled water, Group 1I: 2.5 mg/L tolylfluanid, Group Il1I: 5.0 mg/L tolylfluanid,
Group 1V: 10 mg/L tolylfluanid. Following a seven-day germination period at room
temperature (20°C) and 60% humidity, root tissues and leaves were collected for further
analysis.

The biochemical effect of tolylfluanid was evaluated through the analysis of a number of
parameters. The activity of SOD was determined in accordance with the methodology proposed
by Macar et al. [18], while the activity of CAT was measured by following the decrease in
absorbance at 240 nm [19]. The levels of MDA were measured in accordance with the
methodology reported by Demirtas et al. [20], while chlorophyll was extracted and measured
using the protocol proposed by Kaydan et al. [21], and calculated using the formula suggested
by Witham et al.

2.1. Statistical analysis

The results were statistically evaluated using the SPSS Statistics 22 (IBM SPSS, Tiirkiye)
package program. The data were presented as mean = SD (standard deviation) in the one-way
ANOVA and Duncan tests. A p-value of less than 0.05 was deemed statistically significant.

3. RESULTS AND DISCUSSION

Figure 1 shows the biochemical toxicity associated with Tolylfluanide. The control group
(Group I) group showed the lowest MDA, SOD and CAT levels. MDA level as of 6.9 uM/g
FW, SOD activity of 85.0 U/mg FW and CAT activity of 0.79 OD240 nm min/g FW were
measured in this control. Tolylfluanide caused significant increases in MDA, SOD and CAT
values in a dose-dependent manner (p < 0.05). These increases were highest in Group 1V
exposed to a dose of 10 mg/L Tolylfluanide. MDA level increased approximately 2.6-fold, SOD
activity approximately 1.9-fold and CAT activity approximately 2.3-fold in Group IV compared
to the control group. When looking at chlorophyll levels, it was observed that there was a
decrease with the increase in the Tolylfluanide dose. It was observed that chlorophyll a level
decreased 2.3-fold and chlorophyll b level decreased 4.6-fold in Group 1V compared to the
control group. It is reported that various pesticides increase MDA, SOD and CAT activity in A.
cepa [23]. Johansson et al. [24] found that tolylfluanid reduced photosynthesis in the sugar
seaweed Saccharina latissima.
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Groups MDA SOD CAT
(uM/g FW) (U/mg FW) (OD24p ne minfg FW)
Control 6.96+0,72¢4 85.0£1.92¢ 0.79+0.244
2.5 mg/L tolylfluanid 0.63+0.85¢ 99.6+2.17¢ 0.99+0.28¢
5.0 mg/L tolylfluanid 13.8+0.98" 129+2.32° 1.42+0.39°
10 mg/L tolylfluanid 18.2+1.252 160+2.522 1.80£0.46

Data are shown as mean + SD. Averages shown with different letters (a-d) in the same
column are significant at p < 0.05.

- 7 75
£ 12 / FEEE=\
% g Z ? EE;‘E?-:L,S -—§ Q
Control 2.5 mg/L 5.0 mg/L 10 mg/L Control 2.5 mg/L 5.0 mg/. 10 mg/L

Figure 1. Tolylfluanid effects on biochemical parameters and pigment levels

Oxidative stress in root tip cells is indicated by increases in MDA, SOD and CAT levels. MDA
is a peroxidation product. Therefore, tolylfluanid application causes lipid peroxidation. MDA
is a marker of cell membrane damage. Oxidative stress causes cell membranes to break down,
increasing MDA levels. The rise in MDA levels in A. cepa roots treated with tolylfluanid can
be explained by oxidative stress and damage to the cell membrane. Antioxidants in cells
neutralise oxidative stress. SOD and CAT are antioxidant enzymes that stop free radicals
forming or reducing their effects. While SOD stops superoxide radicals forming, CAT stops
hydrogen peroxide forming and turns it into harmless molecules. While SOD neutralizes
superoxide radical in the cell, CAT acts on hydrogen peroxide and catalyzes its conversion into
harmless molecules such as water and oxygen [25, 26].

The results of this study indicate that the biochemical toxicity observed in A. cepa root cells
may be attributed to exposure to Tolylfluanid, which has been demonstrated to promote the
formation of free radicals and induce oxidative stress within the cell. This hypothesis is
supported by evidence from previous studies. For instance, Gawel et al. [27] have reported that
one of the primary factors influencing the lipid peroxidation process in an organism is the
presence of free radicals, and that an increase in the concentration of free radicals can lead to
an excessive production of MDA. No previous study has been conducted showing that
Tolylfluanid causes toxicity in Allium cepa. However, there are studies showing that pesticides
cause biochemical toxicity in Allium cepa. Macar et al. [28] investigated the acute multiple
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toxicity of Trifloxystrobin fungicide on Allium cepa L. and found that MDA, SOD and CAT
activities increased with increasing doses of the fungicide.
4. CONCLUSION

Contamination of the environment as a result of excessive use of pesticides threatens living
species. Tolylfluanid caused toxic effects in the non-target organism A. cepa. Reducing
pesticide use and ensuring controlled use will be important in preventing toxic effects that may
occur on non-target organisms.
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ABSTRACT

Fungal diseases have the potential to cause a significant reduction in crop yield, with estimates
suggesting that up to 100% yield loss may occur in some cases. In order to prevent this loss, a
range of fungicides are employed in agricultural fields. The application of fungicides is a
common practice in both agricultural production and ornamental plant cultivation. However,
this pervasive utilization gives rise to significant toxicological consequences, particularly in
non-target organisms. Dinocap has low soil persistence and is considered to have moderate
toxicity to organisms such as mammals and earthworms, and high toxicity to fish and aquatic
invertebrates. In the present study the genotoxic effects of dinocap at doses of 25-100 mg/L in
Allium cepa, a non-target organism was investigated. The effects were investigated through the
use of mitotic index (MI), chromosomal abnormality (CAs) and micronucleus (MN) tests. The
results demonstrated that dinocap exhibited a dose-dependent genotoxic effect, with 100 mg/L
dinocap reducing cell proliferation by 23.5% in comparison to the control. The frequency of
MN was 0.30+0.48 in the control group and 32.442.77 to 96.2+6.12 in the groups treated with
25-100 mg/L dinocap. The formation of sticky chromosomes (27.94+2.63-90.1£5.95), which
were detected at a high rate as a result of CAs test, is an irreversible process that can often result
in cell death. The formation of sticky chromosomes is a consequence of elevated levels of DNA
depolymerisation, chromosomal condensation and partial nucleoprotein dissolution. The
second most prevalent abnormality is the fragment (22.5+2.44°82.0+5.72), which develops MN
in the later stages of cell division. The high frequency of MN and fragments provides evidence
that dinocap has a genotoxic effect. In addition to the aforementioned abnormalities, other CAs
were also observed, including the presence of vagrant chromosomes, vacuolated nucleus,
irregular mitosis, and disorientation. A synthesis of toxicity data, whether or not correlated with
ecotoxicity data, can prove invaluable in the management of potential risks associated with
fungicides.

Key words: Allium cepa, dinocap, genotoxicity parameters.
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1. INTRODUCTION

Fungicides are defined as agents used for the purpose of combating fungal infections in plants.
A plethora of chemical compounds with diverse chemical structures are employed as
fungicides. Fungicides are classified according to their chemical structure or categorized for
agricultural and horticultural purposes according to their mode of action. An effective fungicide
should be safe for the plant or animal host but toxic to the fungus. It should be active on its own
or convert itself into toxic substances. It should be able to reach fungal spores or mycelium and
be safe for the environment [1]. Dinocap is employed in a variety of concentrations as the
primary active ingredient in certain fungicides. Formulations developed with this active
ingredient are employed for the control of powdery mildew in vineyards, open fields and
greenhouses. Dinocap exhibits moderate toxicity to birds, but has a high toxicity to fish and
aquatic invertebrates. It causes soil contamination because it binds strongly to soils with high
organic matter and clay, but this property also limits its transfer to groundwater. Dinocap is
degraded in soil by both microbial activity and photochemical reaction [2].

The intensive use of fungicides has been identified as a significant source of environmental
pollution, with accumulation reaching agricultural crops and aquatic environments. Although
it is efficacious against its principal target organism, namely molds and fungi, it can also exert
toxic effects on non-target organisms it encounters. There are studies in the literature
investigating the effects on various non-target organisms from different angles. Dinocap has
been demonstrated to possess moderate toxicity towards avian species. The lethal
concentration, 50% (LCso), for dinocap ingestion over a period of five to eight days was found
to be 790 parts per million (ppm). The LCso values of dinocap, which has been demonstrated to
have high toxicity for fish, were determined to be 33 pg/L in goldfish, 15 pg/L in rainbow trout
and 20 pg/L in sea bass. The LDso value determined for rats was 980 mg/kg, 100 mg/kg for
dogs, 2000 mg/kg for rabbits and 53 mg/kg for mice [3]. The present study examined the
genotoxic effects of dinocap on Allium cepa root tip cells. The aforementioned effects were
investigated through the utilization of mitotic index, micronucleus and chromosomal
abnormality tests. Allium test is one of the many analysis methods used to detect and quantify
the degree of changes in a system exposed to carcinogens/mutagens or chemicals that cause
damage. This methodology permits the identification of the effects of these damages through
the observation of chromosomal aberrations [4-6].

2. EXPERIMENTAL STUDIES
Materials

The chemical Dinocap (CAS Number: 39300-45-3) was obtained from Merck, while the dye
carmine (CAS Number: 1390-65-4) was obtained from Isolab. The A. cepa bulbs utilized in the
study were purchased from Mediterranean Agriculture. Bulbs treated with distilled water were
used as control [7]. The experimental design consisted of four groups: control group (distilled

CONFERENCE BOOK Academy Global Publishing House 57




<

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

water), Group Il (25 mg/L Dinocap), Group Il (50 mg/L Dinocap) and Group IV (100 mg/L
Dinocap). Before the experiments, bulbs were rooted at 20-22 °C for 24 h. 10 rooted bulbs were
selected for each group and germinated in separate glass tubes for 72 h and then root tips
harvested for cytogenetic analyses [8,9].

Cytotoxic and Genotoxic Effects of Dinocap

After germination, 1-2 cm long root tips from each group were soaked in Clarke's solution for
1 h. At the end of the time, the samples were transferred to ethanol solutions and finally
hydrolyzed in HCI. By this way, cell membrane and nuclear membrane were lysed and
chromosomes were made visible. After hydrolysis, staining was performed and the roots kept
overnight in acetocarmine were transferred to acetic acid solution [10]. The examination of
mitotic abnormalities was conducted using a research microscope. To determine the levels of
chromosomal abnormalities and micronuclei, 1.000 cells were analyzed in each group to
determine the levels of chromosomal abnormalities and micronuclei [11]. The results were
analyzed statistically using the IBM SPSS Statistics software, version 22.

3. RESULTS AND DISCUSSION

Cytotoxic effects and genotoxic effects induced by Dinocap were determined by mitotic index,
micronucleus and chromosomal abnormality tests. Data on mitotic index and micronucleus
frequency are given in Figure 1. In the control group, 853 cells were found to divide in 10000
cells. The number of dividing cells decreased with dinocap application and decreased to 652 in
the group treated with 100 mg/L dinocap. In this study, it was found that the frequency of
micronuclei, which was negligible in the control group, reached up to 96.24+6.12 in the 100
mg/L dinocap treated group. This situation shows that cell proliferation decreased. One reason
for this decrease may be abnormal formations such as micronuclei [12, 13]. In this study, it was
found that the frequency of micronuclei, which was negligible in the control group, reached up
to 96.2+6.12 in the group treated with 100 mg/L dinocap. This result is consistent with the
mitotic index data. Similarly, Macar et al. (2022) reported that trifloxystrobin fungicide caused
a decrease in mitotic index rates and an increase in micronucleus frequency in A. cepa root tip
cells [14].
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Figure 1. Dinocap effects on micronucleus frequency and dividing cell number (DCN)

The types of chromosomal abnormalities induced after dinocap treatment and the frequencies
of these abnormalities are given in Table 1 and Figure 2. The most frequently induced
abnormality type was sticky chromosome. Sticky chromosome, which was detected at a very
low and insignificant level of 0.20+0.42 in the control group, was obtained at a level of
90.1+5.95 in the 100 mg/L dinocap treated group. This abnormality was followed by fragment,
vagrant chromosome, nucleus with vacuole, unequal distribution of chromatin, irregular mitosis
and disorientation. These abnormalities may occur directly or may be induced by one
abnormality inducing another. Sticky chromosome formation is the result of high levels of DNA
depolymerization, chromosomal condensation and partial nucleoprotein dissolution [15-17].
The second most common abnormality, fragment (22.5+2.44-82.0+£5.72), transforms into
micronucleus at later stages of cell division. The detection of these abnormalities points to the
genotoxic effect of dinocap. There are also studies in the literature emphasizing the genotoxic
effects of fungicides and the induction of chromosomal abnormalities [18,19]. Liu et al. (2020)
reported that fungicide exposure causes severe biochemical toxicity and genotoxic effects [20].

Table 1. Chromosomal abnormality types and frequencies induced by dinocap

Group I Group II Group III Group IV
sC 0.20+0.424 27.9£2.63¢ 52.4+3.260 90.1£5.952
FRG 0.00+0.004 22,52 44c 46.3+£3.10°b 82.0£5.722
vC 0.10+0.324 17.6£2.18¢ 38.0+2.85b 70.4£5.362
VN 0.00=0.004 12.7£1.84¢ 30.3£2.51°b 61.7£4.932
EDC 0.16+0.384 9.00+£1.53¢ 20.242.32b 47.5£3.253
M 0.00+0.004 7.00+1.38¢ 15.0+1.82b 35.0+2.642
DS 0.00+0.004 4.80%1.10° 10.8+1.55b 22.3£2.362

Group I: Control, Group II: 25 mg/L dinocap, Group III: 50 mg/L. dinocap. Group IV: 100
mg/T. dinocap. Values are shown as mean = SD (n=10). For MN and chromosomal damage,
1.000 cells in each group and for MI. 10.000 cells in each group were analyzed. Means with
different letters (a-d) in the same row are significant at p<<0.05. SC: Sticky chromosome,
FRG: fragment, VC: vagrant chromosome., VN: nucleus with vacuole. EDC: unequal
distribution of chromatin, IM: irregular mitosis and DS: disorientation.
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Figure 2. Chromosomal damages induced by dinocap. MN (a), sticky chromosome (b),

fragment (c), vagrant chromosome (d), nucleus with vacuoles (e), unequal distribution of
chromatin (f), irregular mitosis (g), reverse polarization (h). Bar=10 pm.

4. CONCLUSION

While fungicides are essential for maintaining high-quality agricultural production, the
pollution they cause represents one of the most significant ecological challenges globally.
Pollutants of a chemical nature, such as fungicides, insecticides and heavy metals, inevitably
impact all aquatic species depending on the duration and concentration levels of exposure. It is
imperative that all segments of society acknowledge the accumulation of such pollutants in
aquatic species, their transfer up the food chain to higher trophic levels and their impact on the
ecosystem. Nevertheless, it is also of great importance to gain insight into the process of
bioaccumulation of pesticides in aquatic organisms and to anticipate the potential toxicity
damage to the ecosystem. The utilization of high-risk pesticide varieties must be strictly
regulated and limited.

REFERENCES

[1] Morton, V., Staub, TA., Short History of Fungicides, APSnet Features, 308, 1-12, 2008.

[2] Hollingworth, R.M. Inhibitors and Uncouplers of Mitochondrial Oxidative
Phosphorylation, In Handbook of Pesticide Toxicology (pp. 1169-1261). Academic
Press, 2001.

[3] Extoxnet, 1996. The extension toxicology network. Pesticide Information Profiles
http://extoxnet.orst.edu/pips/dinocap.htm.

CONFERENCE BOOK Academy Global Publishing House 60




<

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

January 10 - 12, 2025 — IZMIR

ICSAS ACADEMY ISBN. : 978-625-5962-17-1
[4] Tedesco, SB., Laughinghouse, HD., IV., Boindicator of Genotixicity, The Allium cepa

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

CONFERENCE BOOK Academy Global Publishing House

Test, Journal of Environmental Contamination, 138-156, 2012.

Ozkan, B., Cavusoglu, K., Yalgin, E., Acar, A., Investigation of Multidirectional
Toxicity Induced by High-Dose Molybdenum Exposure with Allium test, Scientific
Reports, 14(1), 8651, 2024.

Ustiindag, U., Cavusoglu, K., Yal¢in, E., Comparative Analysis of Cyto-genotoxicity of
Zinc using the Comet Assay and Chromosomal Abnormality Test, Environmental
Science and Pollution Research, 1-13, 2024.

Himtas, D., Yal¢in, E., Cavusoglu, K., Acar, A., In-vivo and In-silico Studies to
Identify Toxicity Mechanisms of Permethrin with the Toxicity-Reducing Role of
Ginger, Environmental Science and Pollution Research, 31(6), 9272-9287, 2024.
Altunkaynak, F., Cavusoglu, K., Yalgin, E., Detection of Heavy Metal Contamination in
Batlama Stream (Turkiye) and the Potential Toxicity Profile, Scientific Reports, 13(1),
11727, 2023.

Kaya, M., Cavusoglu, K., Yal¢in, E., Acar, A., DNA Fragmentation and Multifaceted
Toxicity Induced by High-Dose Vanadium Exposure Determined by the Bioindicator
Allium test, Scientific Reports, 13(1), 8493, 2023.

Macar, O., Kalefetoglu Macar, T., Cavusoglu, K., Yal¢in, E., Yapar, K., Lycopene: An
Antioxidant Product Reducing Dithane Toxicity in Allium cepa L., Scientific Reports,
13(1), 2290, 2023a.

Macar, O., Kalefetoglu Macar, T., Cavusoglu, K., Yal¢in, E., Acar, A., Assessing the
Combined Toxic Effects of Metaldehyde Mollucide, Scientific Reports, 13(1), 4888,
2023b.

Pehlivan, OC., Cavusoglu, K., Yalgin, E., Acar, A., In Silico Interactions and Deep
Neural Network Modeling for Toxicity Profile of Methyl Methanesulfonate,
Environmental Science and Pollution Research, 30(55), 117952-117969, 2023.

Kurt, D., Yalgin, E., Cavusoglu, K., GC—MS And HPLC Supported Phytochemical
Analysis of Watercress and the Protective Role Against Paraben Toxicity.
Environmental Science and Pollution Research, 30(3), 6033-6046, 2023.

Macar, O., Kalefetoglu Macar, T., Yalc¢in, E., Cavusoglu, K., Acute Multiple Toxic
Effects of Trifloxystrobin Fungicide on Allium cepa L., Scientific Reports, 12(1),
15216, 2022.

Cavusoglu, K., Yalgn, E., Spectral Shift Supported Epichlorohydrin Toxicity and the
Protective Role of Sage, Environmental Science and Pollution Research, 30(1), 1374-
1385, 2023.

Onur, B., Cavusoglu, K., Yal¢in, E., Acar, A., Paraquat Toxicity in Different Cell
Types of Swiss Albino Mice, Scientific Reports, 12(1), 4818, 2022.

Seven, B., Cavusoglu, K., Yalgin, E., Acar, A., Investigation of Cypermethrin Toxicity
in Swiss Albino Mice with Physiological, Genetic and Biochemical Approaches,
Scientific Reports, 12(1), 11439, 2022.

Macar, O., Kalefetoglu Macar, T., Cavusoglu, K., Yal¢in, E., Yapar, K., Lycopene: An
Antioxidant Product Reducing Dithane Toxicity in Allium cepa L., Scientific Reports,
13(1), 2290, 2023.

61




<

H ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

[19] Demirtas, G., Cavusoglu, K., Yal¢in, E., Anatomic, Physiologic and Cytogenetic
Changes in Allium cepa L. Induced by Diniconazole, Cytologia, 80(1), 51-57, 2015.

[20] Liu, T., Liu, Y., Fang, K., Zhang, X. Wang, X., Transcriptome, Bioaccumulation and
Toxicity Analyses of Earthworms (Eisenia Fetida) Affected by Trifloxystrobin and
Trifloxystrobin Acid, Environmental Pollution, 265, 115100, 2020.

CONFERENCE BOOK Academy Global Publishing House 62




<

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

DOSE-DEPENDENT INCREASED MERISTEMATIC CELL DAMAGE BY
LINDANE EXPOSURE

Dr. Ogr. Uyesi Fatih KUTLUER
Kirikkale University, fatihkutluerkku@gmail.com-0000-0001-7035-0995

Prof. Dr. Emine YALCIN
Giresun University, emine.yalcin@giresun.edu.tr-0000-0002-5280-5375

Prof. Dr. Kiiltigin CAVUSOGLU
Giresun University, kultigin.cavusoglu@giresun.edu.tr-0000-0002-4767-9132

ABSTRACT

Lindane is an organochlorine chemical used both as an insecticide applied in agricultural fields
and in pharmaceutical treatment for lice and scabies. Lindane is a type of neurotoxin that
interferes with the function of GABA by interacting with the GABA receptor-chloride channel.
Lindane, which is widely used in agricultural areas to increase yield and prevent economic loss,
causes accumulation and pollution especially in agricultural and wetland areas. Pollution of
wetlands by insecticides can cause serious health problems not only for aquatic species but also
for many species, including humans. Although insects are the target organisms, lindane, which
also contaminates agricultural crops through agricultural irrigation or soil contamination, can
also cause toxicity in plants. Therefore, this study investigated the in-vivo anatomical effects
of Lindane insecticide in Allium cepa, a non-target organism in case of potential contamination.
For this purpose, commercially available Allium bulbs were germinated in lindane solution at
doses of 20-80 mg/L and the detailed anatomical structure of the root tissue was examined. The
control group was germinated with tap water only and based on the anatomical structure in this
group, the anatomical changes in the groups exposed to lindane and the frequency of these
changes were examined. The most prominent anatomical damage was detected in the group
treated with 80 mg/L lindane and the degree of damage in this group was determined as severe
damage (+++). In the group treated with 20 mg/L lindane, cortex cell damage, epidermis cell
damage, and thickening of the cortex cell wall were determined. In the 40 mg/L and 80 mg/L
lindane treated group, in addition to these damages, flattened cell nucleus and nucleolus
increase were determined. This result indicates that there was no change affecting the cell
nucleus at 20 mg/L dose, but abnormalities in the cell nucleus started with the increase in dose.
In the 40 mg/L lindane-treated group, the damages were at mild damage (+) or moderate
damage (++) levels, while in the 80 mg/L lindane-treated group, the damage level reached
severe damage (+++). This indicates that the dose increase exacerbated the anatomical damage.
In order to eliminate such toxic effects, the development and application of environmentally
friendly pesticide formulations can be encouraged.

Key words: Allium cepa, anatomical damage, Lindane
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1. INTRODUCTION

Pesticides are defined as chemical agents applied in agricultural contexts with the objective of
increasing yields and preventing economic loss. Organochlorine pesticides represent a
subgroup of pesticides that are synthetic chlorinated hydrocarbons used for the purpose of
killing insects and controlling insect related diseases. They are typically classified as endocrine
disrupting agents or persistent organic pollutants [1, 2]. Organochlorine insecticides are
primarily classified into three categories: dichlorodiphenylethanes, chlorinated cyclodienes,
and  other  miscellaneous  compounds.  The  remaining  compounds  are
dichlorodiphenyltrichloroethane, endosulfan, dieldrin, endrin, heptachlor, chlordecone,
hexachlorocyclohexanes, lindane, mirex and toxaphene, which are classified as chlorinated
benzenes and cyclohexanes. Potential for toxicity to human health and the environment is
increased due to high persistence in the environment, their ability to traverse phase
environments, and their tendency to accumulate in the food chain. With regard to chronic
toxicity, certain organochlorine insecticides have been identified as 'possibly carcinogenic' or
'reasonably carcinogens'. Furthermore, the toxic effects of insecticides are primarily associated
with the central nervous system. Organochlorine pesticides have previously been employed for
the control of malaria and typhus, but are now prohibited in the majority of developed countries
[3-5].

Organochlorine pesticides are characterized by a crystalline, white, apolar composition and
semi-volatile. They are generally used against insects, bacteria, fungi and weeds, although their
targets vary. The primary mechanism of action is the disruption of the equilibrium between
sodium and potassium ions in the nerves, which consequently impairs the conduction of nerve
impulses. Organochlorine pesticides exert these effects through GABA receptors. These
receptors permanently open sodium channels, disrupt the sodium/potassium balance of nerve
fibers and cause changes in energy metabolism [6, 7]. Organochlorine pesticides cause tremors
and convulsions because they keep neurons in a continuously excitable state. Due to their
solubility in lipids and incomplete metabolism, they accumulate in tissues and reach humans
through the food chain. Once applied to crops, organochlorine pesticides are transported by
surface runoff and eventually reach water bodies where they interact with aquatic organisms.
The vast majority of these pesticides undergo chemical transformations into more toxic
metabolites upon interaction with water. Although banned in the majority of countries for many
years, residues of organochlorines can still be detected [8, 9]. Lindane, a member of the gamma-
benzene hexachloride family of compounds, was developed as a means of protecting plants
from pests that share a similar biological profile. The compound exerts its effect on both larvae
and adult lice, as well as on plant pests, by inhibiting the GABA receptor, which is an inhibitory
neurotransmitter. This activity elucidates the rationale behind the selective efficacy of lindane
on the motile stages of lice, which is why it is classified as a pediculicide rather than an ovicide,
acting on the stages in nits. The present study examined the effects of lindane on the anatomical
structure of a non-target organism, Allium cepa.
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2. EXPERIMENTAL STUDIES
Materials

The chemical compound lindane (CAS Number: 58-89-9) was obtained from Merck, while the
colouring agent carmine (CAS Number: 1390-65-4) was obtained from Isolab. A. cepa (2n=16)
bioindicator, utilized in the toxicity experiments, was procured from Mediterranean Agriculture
(TR -55-K-009228).

Experimental Groups

The bulbs to be used in the Allium test were rooted for 24 h and the rooted bulbs were used in
the experiments. The bulbs were divided into 4 groups. The bulbs treated with distilled water
were considered as control group (Group I). The other groups were considered as treatment
groups. In Group 11 (20 mg/L lindane), Group Il (40 mg/L lindane) and Group 1V (80 mg/L
lindane) bulbs were rooted at 20-22 °C in glass tubes (15 cm x 1.5 cm) for 96 hours. Anatomical
examinations were conducted on root tips harvested subsequent to germination [10].

Anatomical Investigations

In order to examine the impact of lindane exposure on the root meristematic anatomy,
transverse sections were obtained from each bulb. The sections were subjected to a methylene
blue (20%) staining procedure for a period of two hours, after which the slides were fixed with
Entellan. The root samples of each group were investigated using a research microscope, with
the objective of determining the frequency of abnormalities. The frequency of damage observed
in the 100 images was expressed as follows: A negative sign is used to indicate that no damage
was observed. The damage was scored as follows: 0-10 = (-), 10-25 = (+), 25-50 = (++), 50-
100 = (+++) [11].

3. RESULTS and DISCUSSION

Lindane is an effective insecticide and exhibits toxic effects in non-target organisms. In this
study, anatomical damages induced by lindane in A. cepa root tip cells were investigated. While
a normal root anatomy was observed in the control group, various anatomical adaptations and
damages were detected in the Lindane treated groups. The first of these damages was epidermis
and cortex cell damage (Figure 1la and Figure 1b). While both damages were not observed in
the control group, both damages were observed in all Lindane-treated groups. Epidermis cell
damage was observed with the highest frequency (++++) in the 80 mg/L lindane treated group.
The epidermis has many functions including regulating gas exchange, preventing water loss,
secreting metabolic compounds and absorbing nutrients such as water and minerals, especially
in roots. Figure la illustrates the typical morphology of epidermal and cortical cells in the
control group. Figure 1b illustrates the abnormalities in epidermal cells and the abnormalities
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present in cortical cells. While no anatomical damage was observed in the cortex cells of the
control and the 20 mg/L lindane-treated group, low-level damage (+) was detected in the 40
mg/L lindane-treated group and moderate-level damage (++) was observed in the 80 mg/L
lindane-treated group. Despite the absence of studies on the anatomical effects of lindane, there
are studies reporting the effects of other insecticides. Yal¢in and Cavusoglu (2022) stated that
the exposure of glyphosate caused anatomical damage to root tip cells of A. cepa and disrupted
the structure of the epidermis [12].
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Figure 1. Epidermis and cortex cell damage induced by Lindane treatment. EHH:
epidermis cell damage, KHH: cortex cell damage. The value (0) represents no damage, (1)
represents slight damage, (2) represents moderate damage, and (3) represents severe
damage.
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Lindane treatment caused thickening of A. cepa cortex cells. The normal appearance of the
cortex cells and the thickening induced by lindane are shown in Figure 2. Plants accumulate
various substances in the wall and intercellular space to prevent the passage of chemical agents
into the conduction bundle and their transport to other tissues. These substances include siderin
and cellulose [13]. The incidence of thickening increased with the increase in lindane dose. This
thickening can be considered as a kind of adaptation mechanism rather than abnormality or
deformation. Similarly, Kaya et al. (2023) reported that vanadium exposure caused thickening
of cell walls due to substance accumulation and thus restricted the passage of vanadium to other
tissues [14].
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Figure 2. Thickening of the cortical cell wall (TCCW) induced by Lindane treatment. The
value (0) represents no damage, (1) represents slight damage, (2) represents moderate
damage, and (3) represents severe damage.
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Lindane treatment also caused morphological changes in the nuclei of Allium cepa meristem
cells. The normal appearance of the cell nucleus and the flattened cell nucleus induced by
lindane are shown in Figure 3. The morphological structure of the cell nucleus may vary
depending on the state of the cell. The pressure in the cell cytoplasm, the volume of the cell and
nuclear activity play an important role in the change of nucleus shape. Changing the structure
of the cell nucleus in lindane-treated cells can be explained by inducing biochemical and
cytogenetic changes [15]. Cavusoglu and Yalcin [2023] reported that the cell nucleus was
flattened in epichlorohydrin-treated root tip cells and these abnormalities were related to
oxidative stress and changes in some biochemical pathways [16].

Frequency of FCN

0 T T T
Group I Group Il Group Il Group IV

Figure 3. Normal appearance of cell nucleus () and Lindane-induced flattened cell
nucleus (FCN) (f). The value (0) represents no damage, (1) represents slight damage, (2)
represents moderate damage, and (3) represents severe damage.

Lindane treatment caused an increase in nucleolus as well as morphological changes in the cell
nucleus. The normal appearance of the nucleolus in the cell nucleus and the increase in
nucleolus induced by lindane are given in Figure 4. The nucleolus is a spherical structure
located within the nucleus of a cell. Its primary function is the production and assembly of the
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cell's ribosomes. Additionally, the nucleolus serves as the site of transcription for ribosomal
RNA genes. The increased number of nucleolus in lindane root tip cells may be associated with
increased enzyme/protein synthesis in the cell, especially those required for detoxification and
tolerance. An increase in nucleolus number was detected only in 40 mg/L and 80 mg/L lindane
treated groups.
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Damage frequency

Figure 4. Single nucleolus in the control (g), increased nucleolus (h, NSA). The value (0)
represents no damage, (1) represents slight damage, (2) represents moderate damage, and
(3) represents severe damage.

4. CONCLUSION

Insecticides are compounds that act on target organisms through specific or non-specific
mechanisms. In addition to these effects, they also cause toxic effects in non-target organisms.
In this study, it was determined that lindane insecticide caused changes and damages in the
anatomic structure of A. cepa, a non-target organism. It was also found that these damages
increased in a dose-dependent manner. The dose-dependent toxic effects of chemicals used as
insecticides on non-target organisms should be determined and the lowest doses that are
effective and do not exhibit toxicity should be preferred.
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ABSTRACT

Glyphosate is a broad-spectrum herbicide. Ginkgo biloba (GB) L. is a unique and completely
unique tree species that still exists today. In this study, DNA damage induced by Glyphosate
herbicide in liver cells of albino mice was determined by Comet assay method and the
protective role of GB leaf extract against this damage was investigated. Mus musculus var.
albinos were used as indicator organisms. A total of 6 groups of mice were formed, with 6 mice
in each group. Mice in the control group were given dimethyl sulfoxide once, while mice in the
treatment group were given 50 and 150 mg/kg b.w GB leaf extract and 50 mg/kg b.w
Glyphosate. Dimethyl sulfoxide and glyphosate were applied intraperitoneally and GB leaf
extract was applied orally. At the end of the experimental period, all mice were sacrificed and
liver tissues were collected. Comet analyses were performed using the TriTek 2.0.0.38
Automatic Comet Assay analysis program. The extent of DNA damage was determined by
taking into account the tail DNA percentage. As a result, the highest DNA amounts in liver
tissues were detected in Groups Il and 111, which were treated with control and GB leaf extract.
In Glyphosate-applied Group 1V, a decrease in head DNA percentage and an increase in tail
DNA percentage were detected. Compared with the control group, the amount of tail DNA in
Group 1V increased by approximately 54.4%. Application of two different doses of GB leaf
extract caused a decrease in the amount of tail DNA and an increase in the amount of head
DNA. It was observed that these increases and decreases were more pronounced at the 150
mg/kg b.w dose of GB. Compared with Group IV, the amount of tail DNA in Group VI
decreased by approximately 27.9%. As a result, Glyphosate exposure caused DNA damage in
liver cells, while GB leaf extract showed a protective effect by reducing the amount of this
damage. Therefore, GB leaf extract can be used as a dietary supplement in the daily diet to
reduce the effects of environmental pollutants such as pesticides.

Key words: Albino mouse, Comet assay, Ginkgo biloba L., Glyphosate.
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1. INTRODUCTION

Ginkgo biloba L. is a plant species that has been the subject of considerable research due to its
notable adaptability and resilience to a range of environmental conditions [1]. This resilience
gives rise to substantial alterations in the plant's genes pertaining to immunity and stress
responses [2]. Ginkgo biloba (GB) is the sole surviving species of the Ginkgophyta. It is found
in small natural populations in south-east China and is also cultivated worldwide [3,4]. This
species is one of the most widely utilised medicinal plants for the treatment of various diseases
globally [5]. It has been the subject of considerable scientific research, particularly with regard
to the efficacy of its extracts in the prevention and treatment of cardiovascular disease [6,7]. It
dilates the blood vessels by improving the function of the endothelial cells, thereby increasing
the blood flow in the brain [8]. Extracts of GB have been the subject of therapeutic study for
several decades, with investigations demonstrating short-term improvements in mild cognitive
impairments [9,10]. These findings have contributed to an enhanced perception of the medical
and scientific significance of GB.

The objective of this study was to investigate the protective role of GB leaf extract against DNA
damage induced by glyphosate. Glyphosate is a broad-spectrum, non-selective herbicide
employed in agricultural settings for the control of weeds. However, it forms physical and
chemical bonds with minerals in the soil, rendering them inaccessible to plants. It is a pesticide
that has been the subject of considerable concern due to its toxic effects on the environment and
human health [11-12]. In this study, the protective role of GB leaf extract against DNA damage
caused by glyphosate, which also shows toxicity in non-target organisms, was determined by
Comet test. The comet test is a genotoxicity test to determine whether there is damage to DNA
and, if so, to what extent. The comet assay is the preferred method for assessing genotoxic
effects in toxicity studies due to its simplicity, rapidity and sensitivity. The Comet test method
consists of cell isolation, slide preparation, lysis, DNA strand unwinding, electrophoresis,
neutralisation, staining and evaluation. In general, comet is the fixation of DNA isolated from
living tissues in an agorose gel and electrophoretic running. DNAs that are undamaged during
electrophoretic running do not form a tail. Fragments of DNA have different electrical charges
and molecular weights due to damage. For this reason, DNA molecules migrate at different
speeds in the electrophoretic medium and form a comet-shaped image. DNA is examined under
a microscope as a result of fluorescent staining. The most commonly used parameters in the
evaluation of the comet test are the percentage of tailed cells, percentage of DNA in the tail,
tail length and tail moment [13,14]. In this study, glyphosate toxicity and protective properties
of GB leaf extract were evaluated based on DNA tail and head DNA.

2. EXPERIMENTAL STUDIES

Glyphosate was purchased from Bayer and GB leaf extract was purchased from Health Genesis
Corp. Mice were divided into 6 groups and the treatments of the groups were as follows.
Group I: control,
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Group 11: 50 mg/kg bw GB leaf extract,

Group 111: 150 mg/kg bw GB leaf extract,

Group 1V: 50 mg/kg bw glyphosate,

Group V: 50 mg/kg bw glyphosate + 50 mg/kg bw GB leaf extract,
Group VI: 50 mg/kg bw glyphosate + 150 mg/kg bw GB leaf extract

At the end of 14 days, DNA was isolated from the liver tissue of mice. The isolation of DNA
from each group for use in the Comet test was conducted in accordance with the methodology
proposed by Sharma et al. [15] The Comet test was performed in accordance with the
methodology proposed by Dikilitas and Kogyigit [16]. Sterile slides were coated with agarose
and a second layer of agarose was subsequently formed on the agarose-coated slides. To this
aim, a mixture of freshly isolated cell solution and 1% low-melting-point agarose was
employed. The cell suspension and 1/8 low-melting-point agarose were combined with distilled
water on a slide and thoroughly mixed. Subsequently, 100 uL of the aforementioned mixture
was applied to the initial layer and covered with a coverslip. Subsequently, the preparations
were subjected to electrophoresis for a period of 40 minutes. Subsequently, 100 pL of ethidium
bromide was employed to stain the slides, which were then examined, counted and
photographed under a fluorescence microscope. The images were analysed using TriTek
2.0.0.38 Automatic Comet Assay software. The quantity of DNA present in the two principal
components of the DNA fragments, namely the head and the tail, was expressed as a percentage.
The scale proposed by Jayawardene et al. [17] was employed for the assessment of the extent
of DNA damage evident in the comet images.

3. RESULTS AND DISCUSSION

The effects of glyphosate and GB leaf extract treatments on DNA fragmentation in liver tissue
of albino mice are given in Table 1. In the Comet experiment, DNA fragments are divided into
two main parts as head DNA and tail DNA and the percentages of DNA in the head and tail
give important information about the damage. There was no statistically significant difference
between the control group and groups Il and Ill, which received only GB, in terms of head
DNA. The extent of DNA damage was determined by considering the percentage of tail DNA.
In glyphosate treated Group IV, there was a decrease in the percentage of head DNA and an
increase in the percentage of tail DNA. Compared to the control group, the amount of tail DNA
increased by approximately 54.4% in Group IVV. While the percentage of head DNA was 99%
in the control group, this value was 100% in Group |11 treated with GB leaf extract. In 50 mg/kg
glyphosate treated group, the percentage of head DNA decreased significantly to 44.9%. In
Group V and Group VI, where GB was administered together with glyphosate, there was an
increase in the amount of head DNA and a decrease in the amount of tail DNA. These increases
and decreases were more pronounced at the 150 mg/kg c.a dose of GB. Compared to Group 1V,
the amount of tail DNA decreased by approximately 50.6% in Group VI (Figure 1).
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Figure 1. Increases in head DNA and decreases in tail DNA in Group V and VI

The literature indicates that glyphosate has the potential to induce genotoxicity and DNA
damage in cells [18,19]. The presence of toxic substances such as glyphosate has been observed
to increase the levels of reactive oxygen species within cells, thereby inducing oxidative stress.
This is achieved by reducing the activity of crucial antioxidant enzymes, including superoxide
dismutase and glutathione peroxidase [20]. Oxidative stress has been demonstrated to result in
the disruption of the integrity of genetic material at the cellular level [21]. In a study conducted
by Larsen et al. [22], rats were administered low and high doses of glyphosate, and the
antioxidant capacity in liver cells was investigated. The researchers observed that while low
doses of glyphosate increased glutathione levels, high doses of the chemical decreased these
levels and caused oxidative stress. The reduction in the proportion of head DNA and the
increase in the proportion of tail DNA observed in Group IV are indicative of DNA damage
caused by glyphosate. In a study conducted by Cavusoglu et al. [23], it was reported that the
toxicity of glyphosate resulted in chromosomal disorders due to the induction of oxidative stress
in albino mice. However, the researchers demonstrated that Ginkgo biloba L. leaf extract
provided protection against glyphosate by reducing the impact of free radicals. Similarly, this
study demonstrated that the percentage of tail DNA decreased in the groups treated with GB
leaf extract, as determined by comet assay. These findings indicate that GB offers protection
against glyphosate.
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Table 1. Comet Assavs of Ghyphosate and GB Leaf Extract Treated Mice

Group I Group II Group IIT Group IV Group V Group VI
Head diameter (px) 28.000 28.000 35.000 28.000 28.000 20.000
Head density 163.742 162.032 159.361 241.172 241.070 82.784
Head DNA (%) 99.3+0.52° 99.3+0.52° 100+0.00* 44.9+1.334 S51.1+2.48° 72.8+2.64°
Tail length (px) 5.000 5.000 1.000 112.000 74.000 32.000
Tail density 1.156 1.131 1.000 296.227 230.566 30.988
Tail DNA (%) 0.70+0.524 0.70+£0.524 0.00+0.004 §5.1x1.33* 48.9+2.48° 27.2+2.64°
Tail Moment 0.035052 0.034659 0.000006 61.737 36.175 8.715

Group I: control. Group II: 50 mgkg bw GB leaf extract. Group III: 150 mgkg bw GB leaf extract. Group IV: 50 mgkg bw
glyphosate, Group V: 50 mg/kg bw glyphosate + 50 mg/kg bw GB leaf extract. Group VI: 50 mg/kg bw glyphosate + 150 mg/kg
bw GB leaf extract. Data are shown as mean = SD (n=10). For DNA damage, 1,000 cells were analyzed in each group. Means with
different letters (a-d) in the same row are significant at p<0.05. Comet scale indicating DNA damage was based on the percentage
of tail DNA. No or very little damage (<5%). low damage (5-20%), moderate damage (20-40%). high damage (40-75%), severe
damage (=75%).
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4. CONCLUSION

The use of herbicides has been demonstrated to enhance the quality and yield of crops, while
also achieving the desired level of success in target organisms. Nevertheless, further
investigation is required to ascertain the potential dose-dependent toxic effects of herbicides on
non-target organisms. Exposure to glyphosate, an herbicide, has been demonstrated to cause
DNA damage in liver cells. Conversely, GB leaf extract has been shown to exert a protective
effect by reducing the amount of such damage. It can therefore be concluded that GB leaf extract
can be used as a dietary supplement in the daily diet to mitigate the effects of environmental
pollutants such as herbicides.
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ABSTRACT

In this study, the biochemical toxicity caused by Tetradifon, a non-systemic acaricide and the
main active ingredient of some agricultural chemicals produced against mites, in Allium cepa
L. was investigated. Root malondialdehyde (MDA) level, root superoxide dismutase (SOD) and
root catalase (CAT) enzyme activities, and leaf chlorophyll (a and b) amounts were used as
indicators of toxicity. A. cepa bulbs were categorized into four groups: one control group and
three treatment groups. The bulbs in the control group were germinated with tap water, while
the bulbs in the treatment group were germinated with Tetradifon concentrations of 0.11, 0.22,
and 0.44 mg/L. At the end of germination, root and leaf samples were collected and prepared
for spectrophotometric measurements. The control group had the lowest levels of MDA and the
activity of SOD and CAT enzymes. The highest amounts of chlorophyll (a and b) were also
detected in this group. Exposure to tetradifon resulted in dose-dependent, statistically
significant (p<0.05) elevations in MDA levels and activity of SOD and CAT enzymes.
Additionally, Tetradifon exposure induced statistically significant (p<0.05) decreases in leaf
chlorophyll (a and b) amounts, depending on the dose. It was observed that these increases and
decreases in the biochemical parameter values of root and leaf cells were more notable at the
0.44 mg/L dose of Tetradifon. In conclusion, it was determined that Tetradifon exposure caused
biochemical toxicity in A. cepa, a non-target organism. Therefore, in acaricide applications, it
IS very important to determine the dose ranges that are most toxic to the target organism but
will not cause toxicity to non-target organisms.

Key Words: Acaricide, Allium cepa, antioxidant enzymes, lipid peroxidation, tetradifon.
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1. INTRODUCTION

Acaricides are pesticides that control pests of the Acari subclass. Besides the use of acaricides
in animal health against pests such as ticks and scabies, the most intensive use of acaricides is
in agricultural areas. Mites became economic pests in agricultural areas mainly after World War
I1 [1]. Tetranychus urticae, Panonychus ulmi, and Panonychus citri are the target pests to which
80% of acaricides are applied. Worldwide, 74% of total acaricide use is in fruit, vineyard and
vegetable crops, followed by citrus (31%), apple and pear (23%) and tea (22%) [2]. These rates
show the intensive use of acaricides in agricultural areas. In the 1930s, the first acaricides used
against harmful scabies species in humans were used to spray clothes against scabies, especially
in times of war. In later years, benzyl benzoate and phenyl benzoate derivatives were reported
to be effective against phytophagous mites [3,4]. However, these acaricides were found to be
unsuitable for use in the field due to their phytotoxic effect. After these trials, the first specific
group of acaricides, diphenyl compounds, which are derivatives of DDT, were developed [5].
The acaricidal active ingredients introduced in later years are bromopropylate, chloropropylate,
chlorobenzylate, chlorfenethol, dicofol, tetradifon. These are known as first generation
acaricides. Tetradifon is also a widely used acaricide. It is effective on mites but also exhibits
toxic effects on non-target organisms. Tetradifon is an organochlorine pesticide widely used as
an acaricide in many agricultural products and its residues can be detected in soil samples taken
from the field and in water sources close to the application areas [6]. Passing through plants
growing in soil, it also enters the food chain by reaching aquatic organisms from residues in
water and exhibits toxic effects on a wide variety of organisms.

In this study, the biochemical toxicity of tetradifon in a non-target organism, Allium cepa, was
investigated. The Allium test is very useful in investigating the toxic effects of many chemicals
and many literature studies have revealed the effects of environmental contaminants by this
assay [7-10]. In this study, the biochemical parameters analyzed by Allium test were
malondialdehyde, superoxide dismutase, catalase levels. In addition, physio-morphological
effects were also tested by examining the levels of chlorophyll a and chlorophyll b, which are
photosynthetic pigments.

2. EXPERIMENTAL STUDIES

Allium cepa bulbs were purchased from Akdeniz Tarim (TR -55-K-009228) and used as a
bioindicator in toxicity assays. Tetradifon (CAS Number: 116-29-0) was obtained from Merck.
Allium bulbs were submerged in distilled water for a period of 24 hours to facilitate rooting.
Allium bulbs were divided into four groups, with each group comprising 10 bulbs. Group I:
Distilled water, Group II: 0.11 mg/L tetradifon, Group I1I: 0.22 mg/L tetradifon, Group IV:
0.44 mg/L tetradifon. Following a seven-day germination period at room temperature (20°C)
and 60% humidity, root tissues and leaves were collected for further analysis.

The biochemical effect of tetradifon was evaluated through the analysis of a number of
parameters. The activity of SOD was determined in accordance with the methodology proposed
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by Macar et al. [11], while the activity of CAT was measured by following the decrease in
absorbance at 240 nm [12]. The levels of MDA were measured in accordance with the
methodology reported by Demirtas et al. [13], while chlorophyll was extracted and measured
using the protocol proposed by Kaydan et al. [14], and calculated using the formula suggested
by Witham et al. [15].

2.1. Statistical Analysis

The results were subjected to statistical analysis using the SPSS Statistics 22 (IBM SPSS,
Tirkiye) software package. The data were presented as mean = SD (standard deviation) in the
one-way ANOVA and Duncan tests. A p-value of less than 0.05 was considered statistically
significant.

3. RESULST AND DISCUSSION

The biochemical toxicity caused by tetradifon acaricide in Allium cepa root tip cells was
investigated by examining MDA, SOD and CAT levels and the results are given in Table 1. In
the range of 0.11 mg/L-0.44 mg/L, tetradifon treatment increased MDA, SOD and CAT levels.
The most significant increase was observed in the 0.44 mg/L group. In this group, MDA level
increased 2.6 times compared to the control. MDA is formed at very low levels in cells under
normal conditions and is involved in various biochemical processes. A significant increase in
MDA levels indicates an increase in lipid peroxidation in the cell. This increase suggests
oxidative stress. Pesticides including acaricides are known to induce oxidative stress by
increasing free radical formation.

Macar et al. [16] reported that fenpyroximate acaricide induced oxidative stress and caused
genotoxicity with an increase in MDA levels in non-target organisms. Endogenous antioxidants
function against oxidative stress in the cell. In cases where oxidative stress increases, an
increase in antioxidant balance is observed in the cell, especially the activities of enzymes that
neutralize free radicals increase. In this study, SOD activity increased by 32% and CAT activity
increased by 41.1% in the group treated with 0.44 mg/L tetradifon. These increases are a
precursor of oxidative stress in the cell. Similarly, Kutluer et al. [17] found that azadiractin, an
insecticide, induced oxidative stress and increased SOD activity in cells. Himtas et al. [18]
reported that permethrin treatment significantly increased CAT activity compared to control
and this increase was related to oxidative stress.

Table 1. Effect of Tetradifon Acaricide on Selected Biochemical Parameters
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MDA SOD CAT
(uM/g FW) (U/mg FW) (OD240 nm min/g
FW)
Control 5.83+0.33¢ 85.0+0.634 0.90+0.099
0.11 mg/L tetradifon 7.96+0.36° 100+0.74° 1.35+0.12°
0.22 mg/L tetradifon 10.2+0.40P 148+0.85° 1.88+0.17°
0.44 mg/L tetradifon 15.2+0.482 125+0.772 1.53+0.142

The data are presented as mean = SD. At the 0.05 level of significance, means with different letters (a-d) in the
same column are significantly different.

The effect of tetradifon application between 0.11 mg/L-0.44 mg/L on chlorophyll a and
chlorophyll b pigment levels is given in Figure 1. The chlorophyll a level, which was 16.4+0.44
mg/g in the control group, decreased as the tetradifon application dose increased and the lowest
level was detected in the 0.44 mg/L tetradifon group. The chlorophyll a level detected in this
group decreased by 57.3% compared to the control group. Similarly, chlorophyll b level, which
was 7.50+£0.41 mg/g in the control group, decreased with tetradifon application and decreased
to 2.88+0.26 with 0.44 mg/L tetradifon application. Chlorophyll pigments are very important
for photosynthesis. The most active pigments involved in photosynthesis are chlorophylls, the
green pigments of plants. Chlorophylls are most abundant in mesophyll cells in the leaves of
plants. Chlorophylls absorb light energy of certain wavelengths and either convert this energy
into energy of a different wavelength used in photosynthesis or transfer it directly to compounds
necessary for photosynthesis. They act as a catalyst at different stages of photosynthesis. The
light absorption properties of chlorophylls are more pronounced than their catalytic properties.
This is because visible light is absorbed neither by water nor by CO.. There is no change in the
chlorophyll content of plants during photosynthesis. Whatever the ratio of chlorophyll a and b
in plant leaves at the beginning of photosynthesis remains unchanged at the end of
photosynthesis. Therefore, pigment levels are very important in photosynthesis and are directly
proportional to plant growth [19,20]. Kesti et al. [21] reported that Trifloxystrobin treatment
decreased photosynthetic pigment levels and suppressed growth. Ayhan et al. [22] found that
cypermethrin application caused a decline in physiological parameters and this decline was
associated with a decrease in chlorophyll pigments.

CONFERENCE BOOK Academy Global Publishing House 80




<

| ﬁ I ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1
(mg/g) (mg/g) Control
Control 8
15
10 0.44 0.11
/L mg/L
0.44 mg/L 01lmg MY \
tetradifon tetradifon  tetradifon tetradifon
0.22
0.22 mg/L mg/L
tetradifon tetradifon

Figure 1. Effect of tetradifon acaricide on pigment levels

4. CONCLUSION

In this study, tetradifon induced abnormal changes in biochemical parameters and decreased
chlorophyll pigment levels in Allium cepa root tip meristem cells. Our findings support other
studies showing that pesticides especially induce oxidative stress. Our findings indicate that the
negative effects of these acaricides, which are widely used in our country, especially in
intensive agricultural areas, increase with increasing application time and dose, and that they
have harmful effects on non-target organisms and thus may have harmful effects that may
extend to humans. As a result, the use of this insecticide should be as low as possible and other
non-target organisms should not be ignored.
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SONOBOY iCiN PARASUT TASARIMI VE GOVDEYE BAGLANTISININ
INCELENMESI
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OZET

Bu calisma kapsaminda belirlenen sinir kosullar1 i¢inde bulunan bir sonoboyun havadan atig
yapildiktan sonra suya giivenli inis yapabilmesi i¢in bir parasiit tasariminin yapimi anlatilmigtir.
Paragiit tasarimina ait malzeme se¢imi, parasiit geometrisi, stabilizasyon kesikleri, parasiit
tiretimleri, parasiit ve sonoboy govde baglantilar1 ve parasiit iplerinin dolanmasina engel olacak
¢Oziim yontemleri tez kapsaminda incelenmistir. Literatiir aragtirmalari sonucunda sonoboy
paragiit tasarimlarinda siklikla kullanilan malzemeler belirlenmistir. Literatiirde sonoboy
kesiklerinin iiretim metotlar1 ve kesi genislikleriyle ilgili ¢alismalar bulunmaktadir. Fakat
literatiirde paraslit ve sonoboy arasindaki siispansiyon iplerinin dolanma sorunuyla alakal1 bir
calismaya rastlanmamistir. Bu tez kapsaminda siispansiyon iplerinde dolanma sorununa ¢6ziim
sunulmakta ve parasiit ve govde baglantis1i incelenmektedir. Bu ¢oziimiin baglanti
noktalarindaki olas1 etkileri de anlatilmistir. Bu ¢alisma kapsaminda ilk olarak parasiitiin
kullanilacag1 sonoboyun agirligi, geometrisi, suya girmesi hedeflenen hiz ve ag1 isterleri
belirlenmistir. Buna uygun bir parasiit tasarimi ve baglanti metotu iizerine odaklanilmstir.
Belirlenen kosullara gore matematiksel hesaplamalar yapilmistir. Yapilan teorik calisma ile
sonoboyun ulasacagi terminal hiz i¢in gerekli paraslit yilizey alani, siispansiyon ipleri iizerinde
olusmasi beklenen kuvvetler ve atig sonras1 sonoboyun diismesi hedeflenen alan hesaplanmustir.
FEM analizleri ve Matlab kullanarak teorik hesaplar dogrulanmustir. Literatiirde bahsedilen
stabilizasyon yariklari tavsiye edilen metotla olusturulmustur.

Bu ¢alismada sonoboy govdesi igin parasiit tasarimi ve govde ile baglantisi ele alinmistir.
Malzeme sec¢iminde literatiirden faydalanilmis olup se¢ilen malzemelerin ¢cekme testleri, hava
gecirgenligi testleri ve malzeme analizleri yapilmistir. Teorik hesaplar, Matlab kodlarive FEM
analizleri kullanilarak parasiit geometrisi belirlenmis ve analizleri tamamlanmistir. Tasarlanan
parasiit ile sonoboyun ugus anindaki durumu incelenmistir. Ugus anindaki durumun simule
edilebilmesi amaciyla farkli riizgar tlineli testleri, ucak atis testleri, drone atis testleri gibi
deneysel ¢alismalar yapilmis ve bu ¢aligma kapsaminda sonuglar1 sunulmustur.

Anahtar Kelimeler : Parasiit tasarimi, riizgar tiineli, stres analizi, sonoboy, siiriiklenme kuvveti
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THERMOLUMINESCENCE RESPONSE OF LiF:Mg,Ti CRYSTALS FOR HIGH
RADIATION DOSES (~-kGy)
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Ankara Universitesi Niikleer Bilimler Enstitiisii, easlar@ankara.edu.tr, 0000-0002-1414-0317

OZET

LiF:Mg,Ti crystals have been used as thermoluminescence (TL) dosimeters in personal
and medical dosimetry for a long time. The tissue equivalence of these crystals, low energy
dependence and linear dose response in dose ranges from a few pGy to 10Gy are important
advantages. On the other hand, higher radiation doses are used in fields such as material testing,
and food sterilization. In such cases, it is an important issue to investigate whether LiF:Mg,Ti
crystals can be used safely as dosimeters. In this study, TL response of LiF:Mg,Ti crystals was
thoroughly investigated for radiation doses ranging from 1 Gy to 5000 Gy (5 kGy).
Subsequently, the linearity of the dose response curves was analyzed. For each dose value,
variations in the luminescence sensitivity were investigated. Accordingly, the luminescence
intensity increased with increasing dose values. The dose response curves exhibited supralinear
behavior. On the other hand, at 5 kGy, the dosimeters tended to show sublinear behavior. A
decrease in luminescence sensitivity was observed after exposure to high radiation doses,
particularly beyond 100 Gy. Following exposure to 5 kGy, the luminescence sensitivity
decreased by nearly 50%.

Anahtar Kelimeler : LiF:Mg,Ti, TLD-100, high radiation dose , kGy , sensitivity
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TEKSTIL SEKTORUNDE GORUNTU iSLEME
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OZET

Tekstil sektoriinde, denim ya da bilinen adiyla kot iirlinlerin {iretim asamalarindan biri olan
kalite kontrol asamasinda denim iirlinler, miisteri taleplerine uygun olarak kalite kontrol
personelleri tarafindan renk ve doku benzerliklerine gore smiflandirilmaktadir. Bu
siiflandirmalarin sonucuna gore hatali tespit edilen denim iirlinler, hedeflenen renk ve doku
sinifina yaklasabilmek i¢in onarim islemine alinmaktadir. Bu onarim isleminde renk farkliligini
gidermek amaciyla denim yikama islem adimlarindan olan ozon ile agartma, lazer ile
markalama veya kimyasal ile 6n ve ard yikama gibi islemler tekrar uygulanabilmektedir. Kalite
kontrol islemi tamamen insan inisiyatifinde olup personel kaynakli hataya miisaittir ve yavas
ilerleyen bir stiregtir. Bu calismada kalite kontrol islemi otonom hale getirilerek insan kaynakli
hatalar giderilmistir ve siniflandirma islemi standarda uygun bir sekilde gergeklestirilmistir.
Calismada otonom karar verme slirecine uygun, standart kosullar altinda goriintii alinmasini
saglayacak bir yapisal tasarima sahip olan kalite kontrol kabini iiretilmistir. Cesitli donanim
ekipmanlari kullanilarak fotograf ¢ekme diizenegi ve operator kullanimi i¢in kullanici araytizii
tasarlanmistir. Makine 6grenmesi ve goriintii isleme tabanl karar verme algoritma ¢alismalari
yapilmustir. Denim iirlinlerden alinan goriintiilerden 6zgiin nitelikler, farkli renk uzaylarinda
histogramlar ve renk skorlar1 ¢ikarilmistir. Siiflandirma algoritmalarinin otonom tahmin ve
karar verme metotlari uygulanmistir. Cesitli iiriin gruplarindan elde edilen goriintiilere cogaltma
teknikleri uygulanmis ve veri sayisi yiikseltilmistir. Elde edilen bu goriintiiler test ve ¢alisma
verisi olarak kullanilmistir. Cesitli metotlar denenmistir, temel bilesenler analizi (PCA), dirsek
metodu, K-ortalama kiimeleme, histogram ¢ikarimi (gri, mavi ve RGB), Haralick-6znitelikleri
(gri ve RGB), Hu-momentleri, yerel ikili 6riintii (LBP), dalgacik doniistimii (DWT), ExtraTrees
siiflandirma ve normalizasyon algoritmalart ¢alistirilmistir. Farkli yontemlerle farkli basar
sonuglari elde edildigi i¢in en yliksek basar1 oranina sahip ExtraTrees siniflandirma modeli %89
basari1 orani ile karar verme algoritmas1 modeli olarak secilmistir.

Anahtar Kelimeler: Goriintii isleme, Denim, Kalite kontrol, Makine 6grenmesi
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1. GIRIS

Giliniimiizde denim pantolonlarin popiilaritesi giin gectikge artmaktadir, modanin degisimi,
satin alma aliskanliklarinin artmasi ve giinliik kullanim ihtiyaglarinin degismesi gibi birgok
sebep denim pantolon popiilaritesini arttirir. Ortalama olarak her yil 2 milyar adetten fazla
denim pantolon {iretilir, 2019 yil1 verilerine gore sadece Amerika’da 450 milyondan fazla
denim satis1 olmustur ve market capt 60 milyar dolardan fazladir. Son arastirmalara gore
ortalama bir insanin 7 adet denim pantolonu vardir ve hayati boyunca 30 adet denim pantolon
sahibi olur [1].

Denim kumasin piyasa degerinin 2026 yilina kadar 26 milyar ABD dolarinin {izerine
¢ikacagi, denim kumas perakende satis degerinin ise 2027 yilina kadar yaklasik 71,8 milyar
ABD dolarma ulasacagi beklenmektedir. Kiiresel denim pantolon pazarinin 2027 yilinda
yaklagik 87,4 milyar ABD dolar1 olacagi tahmin edilmektedir [2]. Bu noktada kalite
yetkinliginin siirdiiriilebilir kilinmasi, olusan bu rekabet kosullarinda tekstil {iriinleri ihracatinin
da siirdiiriilebilirligi agisindan kritik bir konu olarak karsimiza ¢ikmaktadir. Tekstil sektoriinde,
ozellikle de denim kumaslarla yapilan tiretimlerde renk dogrulugu kalite agisindan 6nemli bir
parametredir. Projede bu noktadan hareketle renk devamlilig1 ve dogrulugu agisindan miisteri
istekleriyle uyumlu sonuglar elde edilmesine olanak saglayan, kalite siirdiiriilebilirligi ve artan
miisteri memnuniyetine katki sunan bir altyapr olusturulmasi hedeflenmektedir. Bilgisayarl
goriiye dayali, otonom karar verme kabiliyeti olan proje bu bakimdan ulusal anlamda da bir ilk
olma 6zelligi tasimaktadir.

1.1 AMAC

Yikama sonrast denim kumaslarinin renk kontrolii mevcut sistemde operatorlerce,
standarttan uzak bir bigimde yapilmaktadir. Dolayisiyla ayni renge bakan farkli operatorler
farkli yorumlar yapabilmektedir. Ek olarak kontrol esnasinda tereddiite diisliren, siipheli
durumlar olugmaktadir. Ayrica ortamin fiziki kosullar1 ve aydinlatma sisteminden kaynaklanan
hatali yorumlar yapilabilmektedir. insan faktoriinden kaynaklanan hata risklerini ve ortam
degiskenligini ortadan kaldirmak i¢in standardize edilmis bir ortam tasarimi, yazilim ve goriintii
isleme teknikleri ile bir ¢6ziim ortaya koyulmasi amacglanmistir. Proje kapsaminda stabil bir
aydinlatmaya sahip bir fotograf ¢cekim ortami (kabin), endiistriyel kamera ve endiistriyel PC
yardimi ile karsilastirilacak denim iirlinlerine ait gorsellerin kayit altina alinmas1 amaglanmistir.
Sonrasinda numune {iriinlerinin referans {iriin ile karsilastirilmasi agsamasinda goriintii isleme
ve makine O0grenmesi yontemleri temel alinarak renk dogrulama tahminleri olusturulmasi
amaclanmistir. Bastan sona kabin tasarimi, kullanici arayiizii ve benzerlik skorlama sistemi
projenin nihai ¢iktilarini olugturmustur.

2. YONTEM VE VERI ANALIZi
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2.1 Kabin Tasarmm

Uretim sartlarinda kontrollerin yapilabilmesi amaciyla kalite kontrol operatdriiniin
caligmasina imkan verecek sekilde yapilan kabin tasarimi Gorsel 1°de verilmistir. Mevcutta
calismakta olduklar1 masalarin &lgiileri dikkate alinarak tasarim yapilmistir. 1ki yan yiizeyiyle
birlikte arka yiizeyi kapali, sadece iiriin yerlestirme amaciyla 6n kismi agik olacak bir kabin
tasarim1 gerceklestirilmistir. Kabinin i¢ zemini, rengin yansima yapmamasi ve renklerin
belirgin bir sekilde algilanabilmesine imkan tantyacak sekilde parlamay1 engelleyen mat gri
emiilsiyon boya ile boyanmustir.

Gorsel 1. Kalite kontrol kabini tasarimi

Kabinin 1siklandirilmasinda CRI degeri 90, 151k sicakligi 4000K 6zelliklerine sahip 4 adet
LED bar 151k kaynag tercih edilmistir. LED lambalarda floresan lambalarda oldugu gibi "151k
titremesi (flicker)" vb. sorunu olmayacagi i¢in fotograflarin goriintiisiiniin bozulma ihtimalini
ortadan kaldirarak daha saglikli kaydedilmesini saglamigtir. Aydinlatma kabinin Gorsel 2°de
goriildiigii lizere tam tepesinden saglanir. Isigin gelis agisi, goriintiiniin net bir sekilde elde
edilmesi i¢in kritik Oneme sahiptir. Bu sebeple aydinlatmalarin kabin icerisindeki
konumlandirilmasi yapilirken igerideki ek donanima (Kamera, endiistriyel PC) 1s181n dogrudan
carpip Uriin lizerinde goélge diisiirmeyecek bir agiyla konumlandirilmasina 6zen gosterilmistir.
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Gorsel 2. Kalite kontrol kabini

Endiistriyel amacli kullanima uygun Raspberry Pi PC (Raspberry PI 4 Model B 4GB) ve
kameranin (Raspberry PI HQ Kamera 12.3 MP) bu proje i¢in uygun olacagina karar verilmis,
kamera ve ilave ekipmanlarin (sogutucu) tedarik siireci tamamlanmustir.

Projede kullanilacak olan Raspberry Pi bilgisayar ve kameranin kabin igerisine montaji igin
ihtiyag duyulan aparatlarin tasarimi  yapilmis ve 3D yazict kullanilarak tiretimi
gergeklestirilmistir. Uretilen aparat kabin icerisine Gorsel 3’teki gibi monte edilmis ve
Raspberry Pi bilgisayar ile kamera kabin i¢erisinden goriintii alabilir konuma getirilmistir.

Gorsel 3. Kabin i¢i tasarim
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2.2 Masaiisti Yazilim

Sahada kalite kontrol amagli c¢alisgan personelin kolay goriintii kaydetmesine imkan
saglayacak sekilde bir ekran tasarlanmasi dngoriilmiistiir. Ozellikle model egitimi igin hizl veri
toplamaya imkan verecek sekilde bir tasarim yapilmistir. Bu amagla “Python Tkinter” arayiiz
gelistirme araci ile kumaslara ait gorsellerin yakalanmasi ve diske kaydedilmesi i¢in Gorsel
4’teki gibi bir arayiiz olusturulmustur. Gelistirilen arayiiz ile kamera altindaki kumas gorseli
diskte belirtilen klasore kaydedilebilmektedir. Olusturulan kullanici arayiiziine ait ekran
goriintlisli asagida sunulmustur.

Tahmin Et & Kaydet

T_model Sonucu :

g

GMM_model Sonucu :

ngh

Gorsel 4. Otonom Karar Verme Sistemi icin Kullanic1 Arayiizii

Verilerin uzun vadeli saklanmasi, algoritma gelistirme siirecinde ulasilabilir olmas1 ve
giivenligi i¢in bulut tabanli bir veri tabani entegrasyonu gerceklestirildi. Bu amag ile bulut
tabanl bir sunucunun kullanilmasina karar verildi.

2.3 Sistem Semasi ve Calisma Mantigi

Sistemin akis semas1 Gorsel 5’te sunuldugu gibidir.
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Gorsel 5. Sistem akis semasi

Sistemin akis semasi ise asagida verilen sekilde ilerlemektedir:

Proje kapsaminda gergeklestirilen standardize edilmis kontrol kabinine kontrol
riinii yerlestirilir.

Gelistirilen kullanic1 arayiizii sayesinde gorsellerin fotograflar cekilir.
Cekilen fotograf ile FASTAPI {izerinden lot karar verme stireci baslatiliyor.
FASTAPI sunucuya baglanarak goriintii 6nigleme ve 6znitelik ¢ikarimi iglemlerini
gergeklestiren kod bloklarini ¢alistiriyor.

Elde edilen 6znitelikler yapay zeka modeli {izerinde calistirilarak lot tahmini
yapiliyor.

Lot tahmini veri tabanina kaydediliyor.

Lot tahmini FASTAPI ile kullanici arayiiziine iletiliyor.

Kullanici arayiiziinde lot tahmini sonucu yazdiriliyor.

2.4 Veri toplanmasi ve Veri seti calismalari

Calismada kullanilmak tizere secilen veri setinde 237 adet 4056 x 3040 boyutunda goriintii
bulunmaktadir. Veri setinde hedef sinif olarak se¢ilen lot A, B, C, D, E, F olarak kalite kontrol
ekibi tarafindan belirlenmistir. Oncelikle veri seti, etiketlerin dagilim oranlar1 dikkate alinarak
(Stratification) egitim ve test verisi olarak ayrildi. Veri seti %70 egitim (train) ve %30 test
olarak ayrildi. Ayrica lot gruplarinin tiim veri setinde dagilim oranlar1 hesaplanarak, ayrilacak

%30 test setinde de lotlarin dagilimlar1 ayn1 oranda olacak sekilde rastgele segilerek egitim
verisinden ayrildi. Veri setinin dagilimi Cizelge 1°de gosterilmektedir.
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Cizelge 1. Veri setleri

Lot Total Train Test
A 36 26 10
B 53 38 15
C 70 49 21
D 12 8 4
E 20 14 6
F 46 32 14
Toplam 237 167 70

Veri setini genigletmenin, siniflandirma modelinin daha iyi sonuglar elde etmesine yardimct
olabilecegi belirlendi. Bu amag¢ dogrultusunda, goriintiilerin merkezinden dondiriilmesi
stratejisi gelistirildi. Ancak, dondiirme islemi sirasinda olusabilecek goriintii kaybint minimize
etmek i¢in 4056 x 3040 boyutlu goriintiilerin merkezini baz alarak elde edilebilecek en biiyiik
kare boyutunu hesaplayan bir fonksiyon olusturuldu. Sonug¢ olarak, 2082 x 2082 boyutunda
kareler elde edildi ve bu kareler, orijinal goriintiilerin merkezinden kirpilarak bulut tabanh
depolama alanina kaydedildi. Dikdortgen merkezinden kirpilacak en biiyiik kareyi temsil eden
goriintii Gorsel 6’da verilmistir.

Gorsel 6. Dondiiriilen dikdortgen merkezinden kare kirpma [3].

Veri setini genisletmek icin ilk olarak goriintiiler 90, 180 ve 270 derece dondiiriildii. Her bir
goriintii yatay ve dikey olarak yansitilarak veri seti 8 katina ¢ikarildi, boylece toplamda 1336
goriintii elde edildi. Gorsel 7°de veri setinin yansitilarak birbirinden farkli gorseller edilmesinin
temsili yer almaktadir.
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Gorsel 7. Orijinal goriintiiniin yansitilmasi ve 90 derece dondiiriilmiis goriintiiniin yansitilmasi [4].

Bu asamadan sonra veri sayisinin daha da arttirilmas1 amaciyla her bir goriintli 90 dereceye
kadar 5’er derecelik agilarla dondiiriildii. Ayn1 zamanda her goriintii dikey ve yatay olarak
yansitilarak veri seti tam 57 katina ¢ikarildi. Bu silire¢ sonucunda, modelin egitimi i¢in
kullanilmak tizere 2082 x 2082 boyutlarinda birbirinden farkli 9519 goriintii elde edildi.

2.5 Model Egitimi ve Oznitelik Cikarimi

Veri setindeki denim kumag goriintiilerine uygun 6znitelik ¢ikarma yontemleri lizerine
calismalar gerceklestirildi:
e Histogram (Gri, Mavi ve RGB),
e Haralick 6znitelikleri (Gri, RGB),
e Hu Momentleri,
e Yerel Ikili Oriintii (Local Binary Pattern),
gibi yontemlerle 6znitelik ¢ikarma islemleri gerceklestirildi ve elde edilen 6znitelikler ayr1

dosyalar olarak kaydedildi.

Histogram, veri dagiliminin grafiksel bir temsilidir. Bu ¢alismada, denim goriintiileri gri tona
doniistiiriilerek gri yogunluk dagilimini géstermek amaciyla kullanildi. Denim gériintiilerinin
histogrami, gri yogunluk ol¢timii i¢in 256 Ozniteligi ¢ikarilarak bir dznitelik ¢ikarim teknigi
olarak kullanildi. Ayrica RGB renk uzayinda histogrami Olgiilerek 768 Oznitelik ¢ikarildi.
Denim goriintiilerinin mavi yogunluguna odaklanilarak 256 0Oznitelikli mavi yogunluk
histogram1 da c¢ikarildi. Cikarilan Ozniteliklerin histogramlarina ait gorsel Gorsel 8’de
verilmistir.

Histogram of Blue

Histogram of all RGB Colors

250000 ,
0

0 50 100 150 200 250 400000

histogram of Green

100000 N 300000 1
07— T

T T T T
0 50 100 150 200 250

Histogram of Red 200000 4
100000 1 /\
0 50 100 150 200 250 100000

Histogram of Gray

100000

Y T T T T T T 0 50 100 150 200 250
100 150 200 250

0 50
Gorsel 8. Gortintiilerden elde edilen Gri, Mavi ve RGB yogunlugu histogram grafikleri
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Yerel ikili Oriintii (Local Binary Pattern - LBP) teknigi, piksellerin ¢evresel komsuluk
degerlerine gore yogunluk degisimlerini takip eder ve goriintiileri siniflandirmak amaciyla
kullanilabilecek kenar, kdse, bosluk gibi gorsel agiklayicilar (visual descriptor) iiretir. Uretilen
aciklayicilar bir histogram seklinde ifade edilir (Gorsel 9). Bu ¢alismada segilen ¢apa gore
goriintii basina 26 LBP 6zniteligi tiretilmistir. Yatay eksek LBP degerini, dikey eksen piksel
oranini (%) temsil eder.

Histogram of LBP
0.5 -

0.4 -

0.3 -

0.1-

\/\

0 5 10 15 20 25

0.0 -

Gorsel 9. Ornek bir denim kumas gériintiisiinden iiretilen LBP histogram grafigi

Dalgacik dontigiimii (Discrete Wavelet Transform) ile renk degisimi ve doku farkliliklar:
analiz edilmektedir. Ozellikle diizenli ve periyodik doku yapisina sahip kumas gériintiilerinde,
dalgacik doniisiimii teknigi kullanarak daha etkili doku analizi yapilabilecegi gézlenmistir. Bu
amacla verilen goriintii, dalgacik doniistimii yontemi kullanilarak diisiik frekans bilesenlerinden
aynistirildi. Tk adimda gériintii gri tonlamali bir hale getirildi ve ardindan iki boyutlu dalgacik
analizi ile goriintii bilesenleri elde edildi. Diisiik frekans bileseni (temel bilesen), sifirlanarak
cikarildi. Yiiksek frekans bilesenleri alindiktan sonra, bu katsayilar kullanilarak ayrik dalgacik
dontigiimii uygulandi ve goriintii yeniden olusturuldu. Gorsel 10°daki sekilde 2D ayrik dalgacik
dontisiimiiniin bir 6rnegi verilmistir.
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Gorsel 10. 2D ayrik dalgacik doniisiimiiniin bir 6rnegi [5].

Kaydedilen O6znitelikler farkli kombinasyonlarda bir araya getirildi ve model egitimleri
gerceklestirildi. Tekli, ikili, ticli ve dortlii olmak iizere kombinasyonlar olusturuldu ve
Ozniteliklerin modele katkis1 incelendi.

Bu 6zniteliklerin model performansina en fazla ve en az katki saglayanlari belirlendi. Ayrica,
Oznitelik secim teknikleri kullanilarak anlamli 6zniteliklerin se¢imi gerceklestirildi. Bu sayede
modelin performansini artiran 6nemli 6znitelikler belirlenerek daha etkili bir model egitimi

yapilmasi amaglandi. 90 derece dondiirme sonuglar1 Cizelge 2 ve 3’te verilmigstir. 2D dalgacik
dontisiimii (DWT) eklenmis sonuglar Cizelge 4 ve 5’te verilmistir.

Cizelge 2. Tekli, ikili ve ti¢lii 6znitelikli 90 derece dondiirme sonuglari

90 DERECE DONDURME

Tekli ikili Uclii
Oznitelik Dogruluk  Oznitelik Dogruluk Oznitelik Dogruluk
90_Hu 0.30 QO—HP ’ 0.45 90_Hu + 90_HistGray + 90_HistColor 0.32
- 90_HistGray - - -
90_HistGray 0.37 90_Hu +90_HistGray + 90 Haralick 0.32
90_HistColor 0.38 90_Hu +90_HistGray + 90_LBP 0.32
90_HistBlue 0.38 90_Hu + 90_HistGray + 90_ExtractFeature ~ 0.32
90_ExtractFeature 0.38 90_Hu + 90_HistColor + 90_Haralick 0.44
90_Hu +90_LBP +90_HistBlue 0.47
Cizelge 3. Dort dznitelikli 90 derece dondiirme sonuglari
90 DERECE DONDURME
Dortlii
Oznitelik Dogruluk
90 _Hu + 90_HistGray + 90_HistColor + 90_Haralick 0.35
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90_Hu + 90_HistGray + 90_Haralick + 90_HaralickColor

90 Hu + 90 HistGray + 90 _LBP + 90 HistBlue

90 Hu + 90 HistColor + 90 Haralick + 90 _HistBlue

90 _Hu + 90 HistColor + 90_Haralick + 90_ExtractFeature

90 _Hu + 90 Haralick + 90 _HaralickColor + 90_HistBlue

90 Hu + 90 Haralick + 90_HaralickColor + 90_ExtractFeature
90_HistGray + 90_HistColor + 90_Haralick + 90_HistBlue
90_HistGray + 90_HaralickColor + 90_LBP + 90 HistBlue

90 Haralick + 90_LBP + 90 _HistBlue + 90_ExtractFeature

0.38
0.38
0.42
0.42
0.42
0.42
0.42
0.44
0.44

Cizelge 4. DWT uygulanmus, tekli, ikili ve ti¢lii 6znitelikli 90 derece dondiirme sonuglari

DWT 90 DERECE DONDURME

Tekli ikili Uclii
Oznitelik Dogruluk  Oznitelik Dogruluk  Oznitelik Dogruluk
dwt 90 Hu + dwt_90 Hu + dwt 90 HistGray +
dwt_90_Hu 040 dwt 90 _HistGray 0o dwt_90_HistColor 0.37
. dwt 90 Hu + dwt_90 Hu + dwt 90 HistGray +
dwt_90_HistGray 040 dwt_90 HistColor 037 dwt_90 Haralick 0.37
. dwt 90 Hu + dwt 90 Hu + dwt_90 HistGray +
dwt_90_HistColor - 0.40 dwt 90 Haralick 040 dwt_90_ HaralickColor 0-38
. dwt 90 HistGray + dwt 90 Hu + dwt_90 Haralick +
dwt_90_HistBlue - 0.40 dwt_90 HistColor 040 dwt_90_ ExtractFeature 0-38
. dwt_90 Hu +
m_gg_rés;eray T 048 dwt_90_HaralickColor + 0.38
- - dwt_90_ HistBlue
dwt 90 LBP + 0.48 dwt_90_HistGray + 0.42
dwt_90 HistBlue ' dwt 90 HistColor +dwt 90 LBP
dwt 90 HistGray +
dwt_90_ HaralickColor + 0.57
dwt_90 LBP
dwt_90_HaralickColor + 0.57
dwt 90 LBP +dwt 90 HistBlue '
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Cizelge 5. DWT uygulanmis dort 6znitelikli 90 derece dondiirme sonuglari

DWT 90 DERECE DONDURME

Dortlii

Oznitelik Dogruluk
dwt 90 Hu + dwt_90 HistGray + dwt_90 HistColor + dwt_90 Haralick 0.37
dwt_90_Hu + dwt_90_HistGray + dwt_90_ HistColor + dwt_90_HaralickColor 0.37
dwt 90 Hu + dwt_90 HistGray + dwt_90 HistColor + dwt_90 HistBlue 0.37
dwt_90_Hu + dwt_90_HistGray + dwt_90_HistColor + dwt_90_ExtractFeature 0.37
dwt 90 Hu + dwt_90 HistGray + dwt 90 Haralick + dwt_90_ HaralickColor 0.37
dwt_90_Hu + dwt_90_HistGray + dwt_90_Haralick + dwt_90_HistBlue 0.37
dwt 90 Hu + dwt_90 HistGray + dwt_90 HaralickColor + dwt_90_ HistBlue 0.37
dwt 90 Hu + dwt_90 HistGray + dwt_90 HistBlue + dwt 90 ExtractFeature 0.37
dwt 90 Hu + dwt_90 HistColor + dwt_90 Haralick + dwt_90 HaralickColor 0.37
dwt_90 Hu +dwt 90 HistColor + dwt 90 Haralick + dwt_90 HistBlue 0.37
dwt 90 Hu + dwt_90 HistColor + dwt_90 HaralickColor + 0.37
dwt_90 ExtractFeature '
dwt_90 Hu + dwt_ 90 HistColor + dwt 90 HistBlue + dwt 90 ExtractFeature 0.37
dwt 90 Hu + dwt_90 Haralick + dwt 90 HaralickColor + dwt 90 LBP 0.37
dwt_90 Hu +dwt 90 Haralick + dwt_90 HaralickColor + dwt_90 HistBlue 0.37
dwt 90 Hu + dwt_90 Haralick + dwt 90 HaralickColor + 0.37
dwt_90 ExtractFeature '
dwt 90 Hu + dwt 90 Haralick + dwt 90 LBP + dwt 90 ExtractFeature 0.37
dwt_90_HistGray + dwt_90_HistColor + dwt_90_HaralickColor + dwt_90_LBP 0.37
dwt 90 HistGray + dwt 90 HistColor + dwt 90 LBP + dwt 90 HistBlue 0.44
dwt_90_HistGray + dwt_90 HistColor + dwt_90_HistBlue + 0.45
dwt 90 ExtractFeature '
dwt_90 HistColor + dwt 90 Haralick + dwt_90 LBP + dwt_90 ExtractFeature 0.45

Yapilan testlerin basar1 oranlarinin yeterince tatmin edici olmamasindan dolayi, optimal
siif sayisi hesaplayip, temel bilesenler analizinin (PCA) yapildig1 siniflandirma algoritmasi
caligmalarina baglandi. Bu kapsamda en uygun sinif sayis1 4 olarak hesaplandi. Ayrica iiretimde
de 6 lot aynistirilmasinin gereksiz oldugu goriildii ve 4 lot ayristirlmasinda karar kilindi.
Makine 6grenmesi temelli siniflandirma yaklasimi i¢in egitim veri seti lizerinden 6znitelik
c¢ikartma asamasinda goriintiiler gri renk uzayina dontistiirtildii.

Goriintiilerin sayisal temsilini daha anlamli 6zniteliklere doniistiirmek i¢in Gray-Level Co-
Occurrencel Matrix (GLCM, Gri Seviye Es-Olusum Matrisleri) iizerinden kontrast, benzerlik,
homojenlik, enerji, korelasyon, ASM gibi farkli 6znitelikler ¢ikarildi.

Boyut azaltma teknigi(normalizasyon) ile boyutlarin fazlaligina bagh karmasiklik en aza
indirgenmeye calisildi. Bu baglamda, faktdr analizine benzeyen bir siire¢ ile boyut azaltma
yapild1 ve veri setinin i¢erdigi degiskenligi 6zetleyerek gereksiz bilgilerin atilmasi hedeflendi.
Bu amagla, goriintii islemede sik¢a kullanilan bir yontem olan PCA (Principal Component
Analysis-Temel Bilesenler Analizi) kullanildi. PCA, verileri dogrusal ve bagimsiz bilesenlere
dontistiirerek ve miimkiin oldugunca fazla varyasyonu koruyarak daha az boyutta temsil

CONFERENCE BOOK Academy Global Publishing House 97




ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — [ZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

edilirken, 6nemli bilgi kayb1 en aza indirilmis olur. Boyut indirgeme sonrasi veriler normalize
edilerek egitim i¢in hazir hale geldi.

Model egitme agamasinda pycaret kiitiiphanesi kullanildi. Modelin performansini test etmek
amaciyla ilgili metrikler hesaplanarak modelin dogruluk, hassasiyet, kesinlik gibi performans
Olctileri degerlendirildi. Yiiriitiilen islemler sonucunda elde edilen sonuglara gére, en iyi model
olarak Gorsel 11°de verilen "Extra Trees Classifier" se¢ildi.

Random subsect
Key characteristic 1 5 »

Key characteristic 2 16 \\ 1& \\ \/ s';::‘;:»?:n
Key characteristic ... K { \ K /\ [ \

Tree 1l Tree 2 Tree ...

4 $ L 4

Class A Class B Class B

e |

l Majority voting [*
$

Gorsel 11. Extra Trees Classifier [6].

Ensemble learning teknigi olan Extra Trees Classifier daha basarili sonuglar verdigi
gozlendi. Random Forest Classifier gibi veri kiimesinin kopyalarini kullanarak model egitilir
ancak diigiimlerin dallara ayrilma asamasinda karar kriteri yerine rastgele dallanma yoluna
gidilir.

Bu siirece kadar yapilan islemlerin akis semas1 Gorsel 12°de verilen sekildedir:

> Pipeline

__________________________________________________________________________

i»label_encoding: TransformerWrapperNithInversef

» transformer: LabelEncoder

-LabelEncoder%

___________________________________________________________________________

------- R e
i» normalize: Transformerlirapper

» transformer: StandardScaler é

-StandardScaler§

........................................

é»pca: TransfovmerWrapperé

» transformer: PCA

________________________________________

» ExtraTreesClassifier

I
Gorsel 12. Siniflandirma modeline ait Pipeline
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Cizelge 6’da verilen performans parametrelerine gére Extra Trees Classifier modelinden
elde edilen sonuglar Cizelge 7°de yer almaktadir.

Cizelge 6. Performans parametreleri

Tahmin Sinifi
Pozitif Negatif
. Duyarhhk
Yanlis Negatif
— Pozitif Gergek Pozitif (TP) (FN) TP
= Tiir 2 Hata —_—
3 (TP + FN)
ot
S
5
O .. . Belirginlik
Neqatif Yanlis Pozitif (FP) Gergek Negatif
g Tiir 1 Hata (TN) TN
(TN + FP)
Kesinlik Negatif Tahmin Dogruluk
TP Edilebilir Deger TP + TN
(TP + FP) TN (TP + TN + FP + FN)
(TN + FN)
Cizelge 7. Extra Trees Classifier Raporu
Kesinlik Duyarhhk f1-skor
A 0.89 0.81 0.85
B 0.76 0.66 0.7
C 0.65 0.69 0.67
X 0.73 0.82 0.77
Dogruluk 0.74
Makro_ort. 0.76 0.74 0.75

Egitilmis modelin daha 6nce hi¢ karsilagmadig test verisi lizerinden yapilan Classification
Raporuna gdére modelin basar1 yiizdesi %74 olarak goriildii.
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Uretimde yapilan 3210 testten smiflandirma modeline gore, 2831 tanesi kalite kontrol
personelinin lot ayrimi ile tutarlilik gosterdi. Simiflandirma modelinin hata orani 0.11 olarak
hesaplandi. A lotlarin1 ayirmada 0.89 basari, B, lotlarin1 ayirmada 0.88 basari, C lotlarini
ayirmada 0.87 basari, D lotlarin1 ayirmada 0.90 basar1 elde edilmistir. Karisiklik matrisi
sonuglar1 Gorsel 13°te verilmistir.

MODEL1-ACTUAL RESULT: ©.8819314641744548

Confusion Matrix

o
=1
.
o
=
=

? <
Predicted label
accuracy=0.8819; misclass=0.1181

Gorsel 13. Karigiklik Matrisi Sonuglart

4. GENEL DEGERLENDIRME VE SONUCLAR

e Tasarlanan lot ayrimi1 yapan algoritmalar sunucuya ve fotograf cekme uygulamasinin
nihai versiyonu endiistriyel bilgisayara yiiklenmistir. Endistriyel bilgisayar sahada
goriintii almakta kullanilacak ortam olan kabin bolmesine yerlestirilmistir.

o Gergeklestirilen ¢calismalarin sonuglarina gore, denim kumaslarin kalite
degerlendirmesi i¢in siniflandirma algoritmalarinin bir arada kullanildig: etkili bir
arayiiz gelistirilmistir (Gorsel 4). Bu yaklagim, yikama sonrast denim kumaslarin
yanlis lotlara ayrilmasini 6nlemek ve farkli lot etiketleri alinmasi durumunda sebepleri
arastirmak ic¢in kullanilmistir.

e Karar verme algoritmasinin iiretimde yapilan 3210 testteki basar1 oran1 %89 olarak
goriilmiistiir.

e Daha dnce manuel olarak yapilan, kalite kontrol siirecindeki insan faktdriinden
kaynaklanan degiskenlik ve hatalarin azaltmasi hedeflenmis ve standart bir kalite
kontrol 6l¢iiti olusturulmustur.

e Sistem iiretimde kullanilmaya baslanmis olup, sistemin kullanimi izleme altina
alinmistir.
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INVESTIGATION AND ANALYSIS OF ELECTROMECHANICAL PROPERTIES
OF CARBON-FIBER REINFORCED POLYMERS
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ABSTRACT

This study presents an innovative approach to exploring the energy harvesting capabilities of
carbon fiber-reinforced polymers embedded with piezoelectric patches. The Rayleigh-Ritz
Method was applied to determine the natural frequencies and associated mode shapes of the
composite panel. Leveraging modal and harmonic analysis results, the dynamic behavior of
symmetrically balanced carbon fiber-reinforced polymers with different stacking sequences
was analyzed. Within this framework, piecewise Heaviside functions were employed to derive
the local kinetic and potential energy components of the piezoelectric patches. These energy
components were subsequently integrated into the equations of motion of the primary
composite plate, enabling a thorough analysis of the system's dynamics. The power generation
of the piezoelectric patch-integrated carbon fiber-reinforced polymers was enhanced by
modifying the laminate stacking sequences. Adjustments to the stacking order are expected to
have a substantial impact on the power output, contributing to improved energy harvesting
performance. The proposed framework serves as a valuable tool for the design and optimization
of composite panels with piezoelectric patches in energy harvesting applications. Moreover,
this methodology can be extended to investigate the dynamics of other smart structures
incorporating piezoelectric elements. This research supports ongoing efforts to develop more
effective energy harvesting technologies and offers a promising avenue for future

investigations.

Keywords : Laminated Composite, Modal Analysis, Optimization, Piezoelectric Patch.
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Tiirkiye’de Sera Etkili Gazlar1 Kavramsal Olarak Tanimlama Hassasiyeti”
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OZET

Kiiresel iklim degisikligi problemi yerkiiremizi ve tiim canli hayatin1 giderek artan bir sekilde
tehdit etmeye devam etmektedir. Glinlimiizde kiiresel iklim degisikliginin en biiyiik sebebinin
sera etkisi yaratan gazlar oldugu genis ¢evrelerce kabul edilmektedir. Bu gazlar gerek bilimsel
calismalarda gerekse diger tlim kullanimlarda ¢ogunlukla “sera gazi” olarak ifade edilmektedir.
Ancak bazi bilim insanlar1 ve yazarlar metinlerinde bu konuda hassasiyet gostermekte ve “sera
gaz1” ifadesi yerine daha dogru bir kullanim oldugunu diisiindiikleri “sera etkisi yaratan gazlar”
veya “sera etkisine katkida bulunan gazlar” gibi daha agiklayici ifadeleri kullanmaktalar. Bu
calisma kapsaminda Tiirkiye’de sera etkili gazlar kavramsal olarak tanimlama hassasiyeti
detayli bir sekilde arastirilmigtir. Sera etkisi yaratan gazlari tanimlama konusunda hangi
ifadelerin daha dogru ve tutarli olacagi irdelenmeye ¢alisilmistir. Calisma sonucunda sera etkisi
kavramini tanimlama konusunda Tiirk¢e metinlerin ve calismalarin 6nemli bir oraninda
hassasiyet gosterildigi sonucuna varilmistir. Daha agiklayici tanimlamalar olan “sera etkisi
yaratan gazlar” veya “sera etkisine katkida bulunan gazlar” gibi ifadelerin kullanimin daha

dogru olacagi ve bu kullanimlarin yayginlastirilmasi gerektigi onerilerinde bulunulmustur.

Anahtar Kelimeler : Kiiresel iklim degisikligi, Sera gazi, Sera etkisi, Sera etkisi yaratan gazlar
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Sensitivity to Conceptually Identify Greenhouse Gases in Turkey”
ABSTRACT

The problem of global climate change continues to threaten our earth and all living things
increasingly. Today, it is widely accepted that the biggest cause of global climate change is the
greenhouse effect gases. These gases are often referred to as “greenhouse gases” both in
scientific studies and in all other uses. However, some scientists and writers are sensitive about
this issue in their texts and use more descriptive expressions such as "greenhouse effect gases”
or "greenhouse effect contributing gases”, which they think are a more accurate use instead of
the term "greenhouse gas". Within the scope of this study, this sensitivity in Turkish texts was
investigated and questioned. It has been tried to examine which statements would be more
accurate and consistent in defining the greenhouse effect gases. The usage rates of these
concepts in existing Turkish texts and academic studies have been investigated. As a result of
the study, it has been concluded that a significant proportion of Turkish texts and studies have
shown sensitivity in defining the concept of greenhouse effect. It has been suggested that the
use of more descriptive definitions such as "gases that cause greenhouse effect” or "gases that
contribute to the greenhouse effect" would be more accurate and that these uses should be

expanded.

Keywords: Global climate change, Greenhouse gas, Greenhouse effect, Greenhouse effect

gases
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CYCLE AND RANKINE CYCLE FOR WASTE HEAT RECOVERY
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ABSTRACT

Industrial waste heat is generating thermal pollution that puts recent sustainable development
goals in jeopardy. While conventional methods of high temperature waste heat recovery
methods are available through processes like Rankine Cycles, low temperature waste heat
recovery remained as a problem due to their usage of water as working fluid which is a wet
working fluid that has high boiling temperature at standard conditions. Most organic working
fluids provide good thermal properties while having low boiling points, allowing them to be
implemented in low temperature problems. Organic Rankine Cycle (ORC) has emerged as a
method for dealing with low temperautre waste heat. Ability to use different organic working
fluids providing various thermophysical advantages allows them to be adaptable in different
engineering problems. Power generation through waste heat recovery not only deals with low
temperature waste heat problem, it also generates shaft work which provides monetary benefit
at expense of additional system complexity, maintenance and initial investment. Optimization
problem of ORC integrated Waste Heat Recovery (WHR) systems become even more complex
with possibility of different working fluids which provides further constraint such critical
properties like critical temperature and critical pressure as well as environmental effects such
as Global Warming Potential (GWP), Ozone Depletion Potential (ODP), fluid stability and
flammability is taken into consideration. In this study economic optimization of ORC integrated
WHR system was performed. Effects of differing organic working fluids were investigated and
their comparison to conventional Rankine Cycle were performed.

Keywords : Waste heat recovery, power generation, organic working fluids.
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1. INTRODUCTION

Sustainable development can be summarized as maintaining development of current society
without putting development rights of future generations into danger. Since the Industrial
Revolution total energy needs have been increasing and it is going to maintain this trend to
support with the rising comfort level of the growing population. Studies show that more than
50% of the energy that is being used is released into the environment as waste heat which has
catastrophic effects such as global climate change and air pollution[1].While utilizing
renewable energy sources is a candidate for replacing natural resources that face depletion,
enhancements can be performed on current industrial facilities for optimal usage of system
resources.

Recovery and utilization of waste heat is an effective method for hindering thermal pollution
and reducing overall fuel consumption. Waste heat can be divided into three different
temperature scales|2]:

e Low temperature waste heat: T<100°C
e Medium temperature waste heat 100°C<T<400°C
e High temperature waste heat: T>400°C

Due to laws of heat transfer, high temperature of waste heat is easier as temperature difference
is the driving force between heat transfer, power generating cycle such as Rankine Cycle can
utilize high temperature waste heat to generate high temperature steam and generate electricity
using turbine and generator. However, due to usage of water as working fluid that has a high
boiling temperature at standard conditions, Rankine Cycle is not suitable for electricity
generation from low temperature waste heat. Organic Rankine Cycles (ORC) have been
developed to generate electricity from low temperature waste heat using organic working fluids
that has low boiling temperature at standard conditions.

In this study, waste heat recovery of an industrial case has been studied, comparisons between
conventional Rankine Cycle and Organic Rankine cycle has been performed using sequential
problem solving technique incorporating Python controlled UNISIM Design software.

2. PROBLEM STATEMENT

Industrial facilities have substantial amount of heating requirements while to be able to satisfy
environmental and safety regulations, they have to provide cooling to certain streams. To
economically provide solution to both tasks at the same time, Heat Exchanger Networks(HEN)
are being used. Optimization of HEN problems have a trade-off between initial investment cost
of heat exchangers proportional with their heat transfer area and operation cost caused by
external heating and cooling load. A superstructure based MINLP optimization have been
proposed for HEN superstructures to achieve simultaneous optimization[3].

Basic Ideal ORC consists of 4 parts performing 4 processes:
e Pump: isentropic pumping of working fluid
e Evaporator: evaporation at constant pressure
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e Expander: isentropic expansion

e Condenser: consensation at constant pressure
By integrating ORC into HEN, further savings on the energy can be achieved while it requires
initial invesment cost, reduction in cooling and heating costs of HEN combined with electricity
revenue gained by ORC provides reduction in total annual cost. ORC evaporator recieves heat
from hot streams of the HEN while ORC condenser can be matched with external cooling or
cold streams of the HEN superstructure to release its heat to complete the cycle.

A
T

Hot water

Cooling water

S
Figure 1. Proposed ORC integration.[4]

Different studies are available in the literature about ORC integration into HEN superstructure.
Each study provided unique approach to the problem and to the problem solving technigue.
Desai checked the performance of various ORC cycles including Regenerative Organic
Rankine Cycle with turbine bleeding option[5]. Chen et al., provided a solution incorporating
Peng-Robinson  Equation of States for thermodynamic modelling of ORC
cycle[6].Watanapanich et al., used REFPROP and Microsoft Excel to provide entalphy values
as a function of temperature to solve the problem instead of using equations of states while
ensuring feasible temperature differences.[7]

2.1. Mathematical Modeling
Objective is to minimize annualized total cost after achieving Minimum Energy Requirement
(MER) for HEN superstructure for above pinch temperature, then performing minimization of
ORC integrated HEN superstructure below pinch. Aim is to achieve minimum Total
Annualized Cost (TAC) value. Annualized cost contains all the equipment cost of each unit as
well as operating cost of heating and cooling performed by hot utility (HU) and cold utility
(CU). Heat exchanger areas are obtained through heat transfer amount of each unit divided by
multiplication of overall heat transfer coefficient with logaritmic mean temperature difference.

TAC = COSTheating + COSTso01ing + COSTore + COSTypy — REVope
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COSTheating = Quu * Cyy
COSTcooling = Qcu * Ccy

n

COSTHEN = Z a+ [bAC]

L
n

n
COSTORC = TACORC,pump + TACORC,pump + 2 a-+ [bAC] + Z a+ [bAC]

evaporator condenser
$ Operation hour
REVore = Worc turbine — WORC,pump) * KW R0 * year
_ Quex
U = ATlm
AT ATl - ATZ
im = ATl

Table 1. Properties of working fluids that are being analyzed.[8]

Normal Boiling Molar Mass
Pcr [MPa] Tcer [K] Temperature
[kg/kmol]
[K]

Water 22.064 647.1 373.12 18.015
R245fa 3.651 427.01 288.2 134.05
n-pentane 3.3675 469.7 309.21 72.149
n-hexane 3.0441 507.82 341.87 86.175
Toluene 4.1263 591.75 383.75 92.138
Methanol 8.1035 512.6 337.63 32.042

2.2. UNISIM-Python Integration
UNISIM Design provides a simulation environment for any thermodynamic system[9]. Having
its realistic fluid property database, thermodynamic analyses can be performed easily providing
operation parameters to the program.

In this study rather than implementing thermodynamic equations of states, cycle has been
solved on the UNISIM Design Environment. UNISIM Design allows data input and output
through Python which provides the capability of rapid analysis of various operation conditions.
This also reduces the complexity in entalphy calculations for various working fluids, greatly
reducing complexity and time required to solve ORC integration related problems.

3. RESULTS AND DISCUSSION
A sample problem has been studied from the literature, implementing cost coefficients provided
by varying studies. Using 10 °C as minimum approach temperature.
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Table 2. Sample Problem.[10]

Stream FCp (kW/°C) Tin (°C) Tout (°C) h (kwm2°C?)
H1 100 220 60 0.5
H2 200 180 90 0.5
C1l 150 50 150 0.5
Cc2 400 130 180 0.5
Steam 250 250 4
Cooling Water 20 30 2

Using the cost coefficients that are available in the literature[11][12], by integrating the heat
network into the power cycle, heat recovery and power generation is achieved for Rankine
Cycle(RC) and ORC as methanol having the working fluid.

15000 kw 1000 kW
220°C (1) 70°C @ 60°C
~ </
8000 kW 692,7 kW 9308 kw
O O O 0,
180°C (7)__140°C ) 13654°C  (E2N  90°C
O/
20,01°C  (G7) 80°C 80°C
€ &
. o2a73kw  RC E:|931 kW
9070 kw
20°C . 20°C
150°C _ D) 50°C
\_/
12000 kW
130°C

180°C 150°C N\
. )
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Figure 2. Grid diagram for RC. Water as working fluid.
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Figure 3. Grid diagram for ORC. Methanol as working fluid.
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Figure 4. Cost comparison for RC and ORC

Due to temperatures of cold streams of the HEN superstructure being relatively higher than
cold utility temperatures, as seen on Figure 3, rather than transferring ORC waste heat to the
cold streams, cold utility is providing the best results to match with the ORC condenser. For
given operation conditions, Rankine cycle is able to provide more work output and proving to
be more efficient than ORC cycles. However due to Rankine Cycle capital cost being higher,
ORC using Methanol is performing better on a Total Annual Cost perspective. Table 3 provides
cost calculations obtained by Python software.

Table 3. Economic performance with selected working fluids.
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Total Capital | Total Electricity Total Operating | Total Annual

Cost [$] Revenue [$] Cost [$] Cost [$]
Water 2659396 521221 1625875 3764049
R245fa 2618087 362594 1629413 3884905
n-pentane 2623894 470299 1627008 3780603
n-hexane 2616688 473830 1626917 3769774
Toluene 2608072 499589 1626343 3734826
Methanol 2578129 509645 1621425 3694608

4. CONCLUSION

ORC gives better results in terms of total cost and RC in terms of thermodynamic performance
and electric revenue.

By integrating the heat network into the power cycle, heat recovery and power generation is
achieved.

Optimized investment and operating costs by achieving maximum energy recovery and
minimum energy requirements. Further studies should include variations in the thermodynamic
cycle such as regeneration and multiple loops, integrating with more complex problems having
multiple hot and cold streams.

REFERENCES

[1] Mahmoudi, A., Fazli, M., & Morad, M. (2018). A recent review of waste heat recovery
by Organic Rankine Cycle. Applied Thermal Engineering 143, 660-675.

[2] Briickner, S., Liu, S., Miro, L., Radspieler, M., Cabeza, L. F., & Lavemann, E. (2015).
Industrial waste heat recovery technologies: An economic analysis of heat
transformation technologies. Applied Energy, 151, 157-167.

[3] Yee, T. F., & LE.Grossmann. (1990). Simultaneous optimization models for heat
integration—I1. Heat exchanger network synthesis. Computers & Chemical Engineering
14,1165-1184.

[4]  Yu, H. Eason, J., Biegler, L. T., & Feng, X. (2017). Simultaneous heat integration and
techno- economic optimization of Organic Rankine Cycle (ORC) for multiple waste
heat stream recovery. Energy 119, 322-333.

[5] Desai, N. B., & Bandyopadhyay, S. (2009). Process integration of organic Rankine
cycle. Energy 34, 1674-1686.

[6] Chen, C.-L., Chang, F.-Y., Chao, T.-H., Chen, H.-C., & Lee, J.-Y. (2014). Heat-
Exchanger Network Synthesis Involving Organic Rankine Cycle for Waste Heat
Recovery. Industrial &Engineering Chemistry Research 53, 16924-16936.

CONFERENCE BOOK Academy Global Publishing House 111




<

H ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR

ICSAS ACADEMY ISBN. : 978-625-5962-17-1

[7]

[8]

[9]
[10]

[11]

[12]

CONFERENCE BOOK Academy Global Publishing House

Watanapanich, S., Li, S.-T., & Lee, J.-Y. (2022). Optimal integration of organic Rankine
cycles into process heat exchanger networks: A simultaneous approach. Energy
Conversion and Management, 260, 115604.

Lemmon, E.W., Bell, 1.H., Huber, M.L., McLinden, M.O. NIST Standard Reference
Database 23: Reference Fluid Thermodynamic and Transport Properties-REFPROP,
Version 10.0, National Institute of Standards and Technology, Standard Reference Data
Program, Gaithersburg, 2018.

UniSim Design R491.

Dimian, A. C. (2003). Integrated design and simulation of chemical processes (1st ed).
Elsevier.

Smith R. (2005). Chemical Process Design and Integration. Centre for Process
Integration, School of Chemical Engineering and Analytical Science, University of
Manchester. pp. 35-389.

Dong, X., Liao, Z., Sun, J.,, Huang, Z., Jiang, B., Wang, J., & Yang, Y. (2020).
Simultaneous Optimization for Organic Rankine Cycle Design and Heat Integration.
Industrial & Engineering Chemistry Research, 59(46), 20455-20471.

112




<

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1
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OZET

Tirkiye, seracilik alaninda diinya genelinde onemli bir konuma sahiptir. Ancak seracilik
faaliyetlerinin yogun oldugu Antalya, Mersin ve Mugla gibi bolgelerde, toprak tuzlulugu ciddi
bir sorun olarak dikkat gekmektedir. Yogun sulama, giibreleme ve drenaj yetersizlikleri sonucu
toprakta biriken tuzlar, bitki gelisimini olumsuz etkileyerek tuz stresine yol agmaktadir. Toprak
tuzlulugu, kok bolgesinde su ve besin alimini zorlastirirken, tuz stresi ise bitkilerde fizyolojik
ve biyokimyasal bozulmalar meydana getirmektedir. Bu durum, seracilikta verimliligi ve
stirdiiriilebilirligi tehdit eden 6nemli bir engeldir. Bitki Biiylimesini Tesvik Edici Rizobakteriler
(PGPR), tuz stresinin olumsuz etkilerini hafifletmek i¢in ¢evre dostu bir ¢dziim sunmaktadir.
PGPR’nin, kok bdlgesinde kolonize olarak hormon iretimini destekledigi, antioksidan
mekanizmalar giliglendirdigi ve osmotik dengenin korunmasina katki sagladig1 bilinmektedir.
Ayrica, mikrobiyal yapi iizerinde iyilestirici etkileriyle toksik iyonlarin zararini azaltmakta ve
bitki kok gelisimini destekleyerek verim artigi saglamaktadir. Bu biyolojik yaklagim, toprak
saghigin1 koruyarak seracilikta siirdiiriilebilir iiretim igin giiclii bir alternatif olarak One
ctkmaktadir. Calismada, Tirkiye’nin seracilik alanindaki yeri ve 6nemi degerlendirilmis;
toprak tuzlulugu ile tuz stresinin bitki gelisimine etkileri incelenmistir. Ayrica, karsilagilan
sorunlara yonelik PGPR uygulamalarimin sagladigr katkilar ele alinmig ve seracilikta
stirdiiriilebilir tarim agisindan tasidigi potansiyel vurgulanmustir.

Anahtar Kelimeler: PGPR, Seracilik, Siirdiiriilebilir Tarim, Toprak Tuzlulugu
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ABSTRACT

Quantum dots (QDs), known for their exceptional optical and electronic properties, have wide-
ranging applications in fields such as biomedical imaging, drug delivery systems,
environmental monitoring, and sensor technology. However, the traditional synthesis of QDs
often involves toxic heavy metals, raising concerns about their environmental and biological
safety. This study explores a sustainable alternative by synthesizing QDs from biopolymers
derived from blue crabs (Callinectes sapidus), specifically chitosan, and evaluates their
toxicological profiles to ensure their safety for biomedical and environmental use. The research
focuses on four key areas: cytotoxicity, assessing cell viability, reactive oxygen species (ROS)
production, and mitochondrial activity in mammalian cells; ecotoxicity, evaluating the effects
on aquatic organisms like algae, crustaceans, and fish; biodegradability and bioaccumulation,
investigating degradation pathways and the potential for accumulation in living tissues; and
long-term biocompatibility, examining inflammatory responses, genotoxicity, and immune
reactions in animal models. Initial findings demonstrate that the green synthesis approach
reduces toxic residues, such as heavy metals, commonly associated with conventional QDs,
while integration into biomaterials enhances biocompatibility and minimizes adverse effects.
This comprehensive toxicological assessment underscores the potential of seafood-derived QDs
as a safe and sustainable solution for applications ranging from drug delivery to environmental

sensing technologies.

Keywords : Toxicology, Cytotoxicity, QuantumDots, Sustainable Biomaterials,

Biocompatibility.
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OZET

Herhangi bir iiretim siireci i¢in enerji verimliliginin belirlenmesinde, tiiketilen (giren) ve
tiretilen (¢ikan) enerji miktarlar1 dikkate alinir. Tarimsal iiretimde enerji verimliligi, dogrudan
(insan giicii, hayvan enerjisi, yakit enerjisi ve elektrik) ve dolayli enerji tiikketimleri (alet/makina
yapim enerjileri, glibre, tarim ilaclar1 tohum ve tohum {iretim enerjileri) dikkate alinarak
belirlenir. Dogrudan ve dolayli girdilerde bulunan enerji dikkate alinir ve bu deger tarimsal
ciktida bulunan enerjiyle karsilastirilirsa, modern tarimin ortalama olarak verimsiz oldugu
sonucuna varilir. Tarimsal gida tretimi ile ilgili olarak, 1 J enerji liretmek i¢in dogrudan ve
dolayli olarak 10-15 J kadar enerji tiiketilir. Bu degerler, tarimsal iiretime iliskin enerji
doniistim sisteminde enerji verimliliginin diisik oldugunu gosterir. Tarimsal iiretim
stireclerindeki enerji kayiplari, enerji tasiyicilarin ve enerji girdisi gerektiren tiim iiretim
araglarinin verimsiz kullanildigini belirtir. Bu nedenle, tarimsal iiretim siireglerindeki enerji
verimliliginde artis saglayacak c¢oziimler arama gereksinimi glindeme gelmektedir. Bu
durumda, oncelikle tarimsal uygulamalarda enerji verimliligini artirmak esastir. Bu bildiride,
tarimsal iiretimde enerji verimliliginin artirilmasi i¢in dikkate alinmasi gereken uygulama ve
onlemler tartisilmistir. Tarimsal tiretimde enerji kullanim verimliligi toprak isleme gibi ener;ji
yogun islemleri en aza indirerek ve iriin rotasyon sistemlerinde giibre uygulamasini ve
hayvancilikta yem kullanimin1 optimize ederek artirilabilir. Hassas ve dijital tarim gibi
teknolojilerin entegre edilmesi bu iyilestirmeleri kolaylastirabilir.

Anahtar Kelimeler: Tarim, Enerji kullanimi1, Enerji verimliligi

1. GIRIS

Giliniimilizde tarim, enerji iireten bir sektorden enerji tiiketen bir sektore doniistiigii kabul
edilmektedir. Bu ongoriiye gore, tarimsal faaliyet, ekosisteme miidahale ederek “dogrudan
insan beslenmesine yonelik fotosentezden enerji fazlas1” saglar. Bununla birlikte, genel olarak
“tarimla saglanan enerji, ayn1 bolgeden dogal olarak elde edilebilecek miktardan daha azdir”.
Baz1 hesaplamalar, 1940’larin baginda ortalama bir ABD ¢iftliginin 1 J fosil enerjiden yaklasik
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2,3 J gida enerjisi trettigini; 1974’te oranin 1:1 oldugunu ve bu yiizyilin basinda ise 1:3
oldugunu gostermektedir. Bu durum 1 J gida enerjisi iiretimi icin 3 J fosil enerji tiiketildigi
anlamina gelir. Bu degere dagitim i¢in tliketilen enerji miktar1 dahil degildir. (De Vore, 2006).
Tedarik zinciri boyunca diger islemler de dahil edilecek olursa, 1 J gida enerjisi tiretmek igin
10-15 J enerji kullanilmaktadir (De Vore, 2006; Hercher-Pasteur ve Ark., 2020). Bu degerler,
tarimdaki enerji donlisiim sisteminin enerji verimliliginin diisiik oldugunu gostermektedir. Bu
nedenle, enerji verimliliginde degisiklige yol agacak ¢oziimler arama ihtiyact dogmaktadir.
Tarimda tiretim ve enerji tiiketimi arasindaki baglantilarin karmasik yapisinin, sektoriin enerji
dengesini degerlendirmede farkli yaklasimlari miimkiin kildigim1 belirtmekte fayda vardir.
Tarimdaki enerji sorunu siiphesiz karmasiktir ve enerji sektorii ile tarim giiclii bir sekilde
birbirine baglhdir. Bazi yazarlar (Kabir ve EKici, 2024) “enerji-tarim bagi" terimini bile
kullanmaktadir. Bu durum, iiretim siirecinin farkli asamalarinda gesitli tarimsal faaliyetleri
desteklemek i¢in enerjiye ihtiyag duyuldugu anlamina gelir. Diger taraftan tarim, ciftcilik
faaliyetlerinde {iretilen {irlinleri ve yan Ttriinleri veya atiklari isleyerek enerji (biyoyakit,
biyogaz) iiretebilir. Bu durum enerji sektoriinii tarima baglar. Tarim, biyokiitleyi daha degerli
enerjiye donilistiirmenin yam sira, dogrudan giinesten ve riizgardan enerji Uretebilir. Tarim
sektoriindeki enerji dongiisiiniin farkli yonleri arasindaki mevcut karsilikli iligkiler Gorsel 1°de
gosterilmektedir.

GUNES ENERJISI Dogal azot fiksasyonu

Endirekt Enerji Girdileri

Gibreler,
Makine kullanim,

. Tarm ilaglar,
Thrag edilen hayvanlar,
Ihrag edilen yemler,
Biyokiitle,
Binalar

biyokiitle
k4 gida atiklar

Gorsel 1. Tarim sektoriindeki enerji akislar: (Sulewski ve Ark., 2024)

2. TARIMDA ENERJI KULLANIM VERIMLILIGI

Daha once vurgulandigi gibi, tarimdaki enerji kayiplar1 enerji tasiyicilarinin verimsiz
kullanimina ve enerji girdisi gerektiren tiim {iretim araglarimin verimsiz kullanimindan
kaynaklanir. Enerji verimliligini belirlemenin genel formiilii enerji ¢iktisinin enerji girdisine
boliimiidiir. Verimlilik degerlendirmesi dogrudan enerji kaynaklarini (insan ve hayvan giicii,
yakit enerjisi ve elektrik dahil) ve dolayli enerji kaynaklarmi (alet/makina enerjisi, tohum
enerjisi, giibreler, tarim ilaglar1 ve organik enerji) icermelidir. Dogrudan ve dolayl girdilerde
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bulunan enerji dikkate alinarak ve bu degeri tarimsal ¢iktida bulunan enerjiyle karsilastirarak,
modern tarimin ortalama olarak verimsiz oldugu sonucuna varilir.

Tarimda enerjinin verimsiz kullanimi sonucu dogal kaynaklarin bozulmasiyla iligkili sorunlar,
enerji doniisiimii ihtiyaci ve niifus artis1 dikkate alindiginda, daha az ve temiz enerjiyle daha iyi
gida iiretmemiz gerektigi aciktir. Bu da enerji kullaniminin eskisinden daha verimli olmasi
gerektigi anlamina gelir. OECD analizleri (OECD, 2017), tarimsal GSYIH nin dogrudan enerji
kullanim birimi basina orani olarak dlgiilen tarimsal enerji verimliliginin 1990’larin basindan
bu yana iyilestigini gostermektedir. Bununla birlikte, bu siire¢ oldukca biiyiik dalgalanmalarla
ve sadece bazi iilkelerde gerceklesmistir. Ancak tarihsel bir bakis acisindan, tarimsal
teknolojinin tarihsel evrimi sirasinda tarimda somut enerjinin kullanim verimliliginin, elektrik
iiretimi, amonyak giibresi {iretimi veya demir eritme gibi girdi iiretim siireglerinin verimliligi
arttikga artma egiliminde oldugu sdylenebilir. Verimlilik siireglerini iyilestirmenin bir baska
yontemi de, makina ve ekipman tarafindan enerjinin daha verimli kullanilmasi ve daha verimli
giibre veya tarim ilaglarinin kullanilmasi nedeniyle malzeme ve enerji talebini azaltmaktir.
Aguilera ve Ark. (2015), bu alandaki verimlilik iyilestirmelerinin son zamanlarda birgok
malzemenin liretiminin termodinamik sinirlara yaklagmasi nedeniyle azaldigini belirtmektedir.
Ancak, ciftliklerin enerji verimliliginin insan faktorleri, teknolojik faktorler, organizasyonel
faktorler ve dogal faktorler gibi kategorilere ayrilabilen bir dizi faktér tarafindan
belirlenebilecegini hatirlamakta fayda vardir.

3. TARIMDA ENERJi VERIMLILIGININ ARTIRILMASI

3.1. Bitkisel Uretimde Enerji Verimliliginin Artirilmasi

Tarimsal gida sektoriinde enerji tliketimini azaltmanin yollarini1 ararken, olasi dnlemler
kiimesinin ¢esitli diizeylerde ele alinabilecegi unutulmamalidir. Bunlardan en 6nemli ikisi
ciftlik diizeyi ve gida tedarik zinciridir. Ikinci unsur, mevcut degerlendirmelerin kapsami
disindadir. Bu nedenle bu alandaki olas1 eylemler asagidaki boliimde incelenmeyecektir.
Ancak, bu alanin ¢esitli oldugunu ve gida isleme endiistrisi, gida perakende sektorti, restoranlar
ve ikram hizmetlerini igerdigini belirtmekte fayda vardir. OECD (2017), bu alanda enerji
verimliligini artirmaya yoOnelik faaliyetlerin genellikle “yonetim ve izleme” kapsamina
girdigini, ancak enerji verimliligini artirmaya yonelik belirli faaliyetler kiimesinin biiyiik dl¢iide
degisebilecegini (tasima, soguk depolama, aydinlatma, pisirme, havalandirma, klima vb.)
belirtmektedir. Tarimsal verimlilik a¢isindan daha karmasik olan, girdi tedarikg¢ilerinin (6rnegin
giibreler) enerji verimliligidir. Ciftliklere tedarik edilen girdiler dolayli enerji kullanimini
olusturur. Diger bir deyisle, liretim siireclerinin verimliligi tarimsal enerji verimliligine
doniisiir. Genel olarak, OECD (2017)’ye gore, tarim sektdriinde enerji verimliligi iyilestirmeleri
“ciftlik i¢i enerji tasarruflar1”, “teknik ilerleme” ve “girdi ikamesi” yoluyla saglanabilir.

Enerji tiiketimi agisindan en 6nemli uygulamalar alaninda en biiyiik verimlilik iyilestirme
potansiyelinin yattig1 varsayilabilir. Ancak, iiretim yontemlerinin ve tarim tiirlerinin ¢esitliligi
nedeniyle, bireysel iyilestirmelerin 6neminin degisecegi unutulmamalidir. Bitkisel {iretim
alaninda enerji verimliligini artirmak icin yaygin olarak uygulanan yontemler sunlardir (Was
ve Ark., 2024):
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Hassas tarim tekniklerinin uygulanmasi: Bu iiretim sistemi, giibre ve tarim ilaglarinin hassas
bir sekilde kullanilmasin1 miimkiin kilar. Béylece, uygulama sayisi optimize edilir. Bu durum,
yakit tiiketimini (dogrudan enerji kullanimi) azaltmaya ve ayrica girdilerin (giibreler, tarim
ilaglar) tiikketimini azaltmaya yardimci olur. Bu girdilerin iiretimi de 6énemli diizeylerde enerji
girdileri gerektirir. Hassas tarim ¢ozlimleri, esas olarak maliyetli teknolojilere yatirim yapabilen
bir tiretim Olcegine sahip biiylik ciftlikler icin mevcuttur.

Basitlestirilmis toprak isleme: Minimum veya serit halinde toprak isleme tekniklerinin
kullanilmasi, yakittan tasarruf saglar. Tarladaki toprak isleme islemleri, Dizel tiiketimindeki en
onemli bilesenlerden biridir. Bu nedenle bunlart minimum diizeyde tutmak dogrudan enerji
tiiketimini azaltir.

Traktor ve makinalarin etkin yonetimi: Verimliligi artirmanin bu yontemi esas olarak Dizel
yakit verimliligiyle ilgilidir ve olas1 6nlemlerin yelpazesi biiyiik 6l¢iide degisir. Bu onlemler,
makinalari bir araya getirme, bitki koruma ve giibrelemeyi birlestirme, ihtiyaglara uyarlanmis
giice sahip traktorler kullanma olabilir.

Tarmmsal uygulamalarin dogru kullamm: Omegin, toprak saghgini iyilestiren ve dogal
olarak mekanik toprak isleme ihtiyacini azaltan iiriin rotasyonu ve oOrtii bitkileri uygulanabilir.
Uretim sisteminin degistirilmesiyle ilgili organizasyonel iyilestirmeler: Ornegin, entegre
organik tarim, iiretim yogunlugunu azaltarak enerji girdilerini azaltabilir. Ancak enerji
verimliligi degerlendirmesi her zaman net degildir.

Makine ve traktor operatorlerinin becerilerini, 6zellikle ekonomi ve hiz secimi a¢isindan
iyilestirmek, makine filosunu iyi durumda tutmak

Sulamada, etkin su yonetimi (6rnegin damla sulama) ve enerji tasarruflu pompalarin
kullanmak: Genellikle su yonetimini iyilestirir ve Uriin tiretiminde enerji verimliligiyle
iliskilendirilir.

Tasima siireclerinin rasyonalizasyonu: Optimum seyahat rotalarmin se¢ilmesi, yolculuk
sayisint azaltmak icin farkli yiiklerin birlikte taginmasi, vb.

Ayrica, Uirlin liretimi alaninda verimliligi artirmak i¢in olas1 bir se¢cenegin elektrikli traktorlerin
kullanim1 oldugunu belirtmekte fayda vardir. Tam elektrikli traktorlerin birgok yarar1 vardir.
Entegre edilmesi ve kontrol edilmesi kolaydir. Ayrica, cok motorlu yapilandirmalarda ¢ekis
performansi optimizasyonu ve sifir yerel emisyon tiretimi gibi ek 0zelliklere olanak tanirlar.
Ancak, akiilerin diisiik gii¢c yogunlugu (350 Wh/litreye kars1 11 kWh/litre dizel) nedeniyle, 50
kW’in altinda kiigiik bir giic boyutunda tam elektrikli traktorlerin yakinda piyasaya ¢ikmasi
beklenmektedir (Mocera ve Ark., 2023). Daha yiiksek gii¢ ve dayaniklilik gerektirebilecek daha
biiyiik traktorler i¢in, Dizel yakitin daha yiiksek enerji yogunlugu ve hizli yakit ikmali olasilig:
nedeniyle c¢esitli  hibrit ¢oziimler daha uygulanabilir durumdadir. Traktorlerin
elektriklendirilmesinin bazi avantajlar sagladigina dikkat edilmelidir. Ciinkii traktdr veya
makina bilesenleri i¢in daha once kullanilan mekanik veya hidrolik gii¢ kaynaklari, entegre
edilmesi daha kolay olan ve c¢alisma degiskenlerinin daha iyi kontroliinii saglayan elektrik
motorlartyla degistirilebilir. Ciftligin icerisinde hidrojen {iiretimi i¢cin modeller arastirilirsa,
hidrojenle calisan traktorlerin kullanimi glindeme gelebilir (Mocera ve Ark., 2023).
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3.2. Hayvansal Uretimde Enerji Verimliliginin Artirllmasi

Hayvansal iiretimde enerji verimliligini artirma potansiyeli giiniimiize kadar ¢ok daha az
taninmig gibi goriinmektedir. Hayvancilik sektdriintin enerji tiiketimindeki 6nemi ve bunun
cevresel etkilere nasil yansidig1 dikkate alindiginda, bu alanda verimliligi artirmaya yonelik
onlemler de 6nemlidir. Daha 6nce belirtildigi gibi, hayvan besleme enerji agisindan en verimsiz
stireclerden biridir (Paris ve Ark., 2022) ve hayvansal iiretimde kullanilan toplam enerjinin
%77’sine kadarini olusturur (Woods ve Ark., 2010). Ciftlikteki enerji tiikketimi esas olarak
barinma ve giibre yOnetimini kapsar. Elektrik tiiketimi aydinlatma, besleme ve sagimla
baglantiliyken, Dizel tliketimi giibre yonetimiyle baglantilidir. Ancak burada vurgulanmasi
gereken sey, hayvansal iiretimde enerji verimliligi konusunun yeterince arastirilmamis
olmasidir. Hayvancilik isletmelerinde enerji tiikketimi ve enerji verimliligini inceleyen genel bir
literatiir eksikligi vardir. Hayvansal iiretimdeki enerji verimliligini artirmak agisindan asagidaki
onlemler uygulanabilir:

> Ik ve en 6nemlisi, daha yiiksek enerji verimliligine sahip ham maddelerden yem tedarik
edilmesidir. Burada bazi sorunlar olabilecegini akilda tutarak, 6rnegin, tahil tanelerinin
(yiiksek enerji gereksinimleri olan) otlarla degistirilmesi, hayvansal {iretimin enerji
verimliligini artirabilir. Ancak bu uygulama ayni zamanda gevis getirenlerin
midelerinden metan emisyonlarini artirabilir. Hayvan yemi olarak bitki yetistirmenin

CO2 tutma potansiyeli daha yiiksektir. Bu nedenle, bdyle bir eylem genellikle hem
hayvan beslemede enerji verimliligi hem de iklim i¢in faydali olacaktir.

Daha az enerji gerektiren yerel olarak iiretilen yemler kullanilmalidir.

Hayvan besleme sirasinda yem kayiplarini sinirlandirilmalidir.

Yem rasyonlar1 dikkatli bir sekilde dengelenmelidir.

Kiimes hayvani yetistiriciliginde yerden 1sitma uygulanmalidir.

Havalandirma sistemlerinden 1s1 geri kazanimi uygulanmalidir.

Siit sogutma islemlerinden 1s1 geri kazanimi uygulanmalidir.

Seffaf catilar araciliiyla binalar1 aydinlatmak i¢in gilines 1sinimindan yararlanilmalidir.
Olas1 enerji tasarruflarinin ve buna bagl verimlilik iyilestirmelerinin derecesi ayrica operasyon

VVVYVYVVY

tiiriine, kullanilan tiretim uygulamalarinin dogruluguna, hayvancilik binalarinin konumuna ve
durumuna vb. baghdir (Bartkowiak ve Ark., 2022).

Hayvansal tiretimin farkli boliimlerine bagli 6zel ¢oziimler de vardir. Siit sigirciliginda enerji
verimliligini artirmak i¢in asagidaki uygulamalar dnerilmektedir:

Besleme sisteminde meranin roliinii artirmak

Yenilikgi otlatma sistemleri uygulamak

Silaj yapmak i¢in kullanilan {iriinlerin yapisint degistirmek
Kurutulmasi gereken yemleri kullanmamak

Kesif ve diger yemlerin kullanimin1 optimize etmek ve ayrica diizglin dengelenmis
yemleri kullanmak

Tasima islemlerini optimize etmek

Sagim sistemlerini yikama etkinligini iyilestirmek

Siit sogutmak i¢in enerji verimliligi yeksek sogutucular kullanmak
Sogutulmus siitten kazanilan 1s1 enerjisini kullanmak

Inek sagim siireclerini optimize etmek

Su kullaniminin iyilestirmek

Buzag1 barinaklarinda 1s1 enerjisi kullanimini optimize etmek
Aydinlatma i¢in enerji tiiketimini azaltilmak

VVVVVVVY VYVVVY
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Kiimes hayvani iiretiminde enerji verimliligini artirmak i¢in asagidaki uygulamalar
onerilmektedir:

Etkin yem yonetimi uygulamak

Etkin yalitim yoluyla 1s1 kaybin1 6nlemek

Kontrolsiiz 1s1 kayiplarini azaltilmak

Verimli ve ekonomik havalandirma sistemleri kullanmak

Verimli yerden 1sitma uygulamak

Is1 geri kazanimi uygulamak

Barmak mikro iklimini kontrol etmek

Enerji tiiketiminin (tliiketim sonrasi) azaltilmasina katkida bulunan uygulamalar, ayn1 zamanda

sera gazlarinin (GHG) azaltilmasin1 da destekler. Ancak, hayvansal {iretim gevis getiren
organizmalarda enterik fermentasyondan ve gilibre yonetiminden kaynaklanan metan

VVVYVYVY

emisyonlariyla giiclii bir sekilde baglantilidir. Metan emisyonlarin1 azaltmak i¢in 6nlemler
almak, Ornegin bir biyogaz tesisinde giibreyi yonetmek veya beslenmeyi optimize etmek,
ciftliklerde enerji verimliligini de artirir ve dahasi, ¢ikarilan biyogaz GHG emisyonlarini iki
sekilde azaltir, diger bir deyisle metan emisyonlarini 6nler ve ayrica fosil yakitlarin yerini alir.
Bu nedenle, hayvansal {iretimde enerji tiiketimini azaltmaya yonelik onlemlerden bazilarinin
GHG emisyonlarin1 azaltmaya da katkida bulunabilecegi sonucuna varilabilir. GHG
emisyonlarinin azalmasi, hem fosil yakitlarin yakilmasindan kaynaklanan CO2’in hem de daha
iyl giibre yonetimi veya iyilestirilmis hayvan beslemesi nedeniyle metan emisyonlarinin
azalmasi seklinde gerceklesir.

3.3. Modern Teknik Coziimler

Son zamanlarda, akilli tarim ve yapay zeka kullanimi yaklasimlarinda enerji verimliligini
artirmanin daha fazla etkisi goriilmiistiir. Akilli tarim, enerji verimliligi sorunuyla ilgili olarak,
¢iftligin enerji sistemini izleyen ve yoneten enerji depolama ve otomasyon yoluyla kendi
kaynaklarindan (6rnegin, bir riizgar tiirbiniyle entegre edilmis fotovoltaikler) iiretilen enerjinin
daha iyi yonetilmesini saglar. Pereira ve Ark. (2022) tarafindan yapilan bir durum ¢alismasinda,
bu tiir ¢oziimlerle sebekeden enerji ¢cekiminin (6rnegin, Orta Portekiz’deki ciftlikler) %83
diizeyine kadar azaltilabilecegini belirtilmistir.

Teknolojik gelismeler ve hassas ekipmanlarin artan bulunabilirligi nedeniyle azalma
potansiyelinin de vurgulanmasi énemlidir. Ozellikle enerji verimliligini destekleyen tarimdaki
fiziksel yontemlerin ve teknolojilerin vurgulanmasi 6nemlidir. Bu yontemler arasinda seralarda
gilines 151n1m1 spektrumunun pasif yonetimi igin fiziksel teknolojiler ve malzemeler, tarimda
lazer uzaktan algilama, tarimda hizli kimyasal analiz i¢in lazerle indiiklenen bozulma
spektrometrisi, biyolojik ve tarimsal teshislerde polarimetri uygulamasi, plazma teknolojileri
veya fitopatojenleri tespit etmek icin optik yontemler yer almaktadir. Bagvurulan ¢oziimler,
yonetimi kolaylastiran ve iiretim girdilerini azaltan (veya ciktilar1 artiran) hassas {iretimi
destekler ve tarimin enerji verimliligini artirir. Hassas tarim, hassas kullanim yoluyla girdileri
azaltmay1 miimkiin kilar ve bdylece dolayli maliyetleri azaltir. Ornegin, seyahatleri optimize
ederek yakit tiilketimini azaltmak da 6nemli olabilir. Akilli tarim uygulamalari, ¢esitli siireclerin
izlenmesine ve optimize edilmesine yardimci olur.

Enerji verimliligini iyilestirme firsatlarini1 degerlendirirken, binalarin yalitimi, havalandirma
sistemlerinin ylkseltilmesi, diger siireclerden 1s1 geri kazanimi, kontrolsiiz 1s1 kaybinin
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azaltilmas1 vb. gibi olas1 altyapisal ayarlamalara (6zellikle seralarda) dikkat etmek de
Oonemlidir.

3.4. Gida Israfi ve Kayiplarinin Azaltilmasi

Verimliligi artirmak i¢in 6nemli bir eylem alani da israfi azaltmaktir. Gida kayb1 ve israfinin
kiiresel yillik GHG emisyonlarinin yaklasik %8-10"unu olusturdugu tahmin edilmektedir (UN,
2024). Son tahminler, gidanin toplam %40’ 1nin asla yenmedigini géstermektedir (WWF-UK,
2021). Ayrica, kiiresel kayiplarin %15’inden fazlasinin tarimsal {iretim asamasiyla ilgili oldugu
tahmin edilmektedir (WWF-UK, 2021). Genel olarak, ekonomik kalkinma derecesi ne kadar
yuksekse, kisi basina diisen gida kayiplar1 o kadar bilyiik, tiiketim asamasindaki gida
kayiplarinin pay1 o kadar biiyiik ve tarimsal {iretim ve isleme diizeyindeki pay o kadar kiigiiktiir
(FAO, 2011). Gelismekte olan iilkelerdeki diisiik tarimsal kalkinma diizeyi, bu baglantidaki
kayiplar1 zellikle yiiksek hale getirir. Ornegin, Sahra Alti Afrika bolgesindeki biiyiik kayip
kaynaklar1 arasinda hasat ve tarlada kurutma (%4-8), ciftlige tasima (%2-4), kurutma (%1-2),
harmanlama/kabuk soyma (%1-3), savurma (%1-3), ciftlikte depolama (%2-5), pazara tasima
(%1-2) ve pazar depolama (%2-4) yer almaktadir (Hodges, 2014). Ancak sonug olarak, son
tahminler kiiresel ¢iftlik asamasindaki gida atiginin %58’inin orta ve yliksek gelirli bolgelerde
tretildigini gostermektedir (WWF-UK, 2021). Tarimda gida atiklarini azaltmak enerji
verimliligini artirmak i¢in ¢ok Onemlidir. Olast Onlemler arasinda depolama ve hasat
tekniklerini iyilestirmek yer alir. Ancak, bu durum daha hassas makine ve ekipmana yatirim
gerektirebilir. Yeterli hasat programlart da dnemlidir. Ciinkii bu konudaki gecikmeler iiriin
kalitesinde bozulmaya neden olur ve sonug olarak israfi artirabilir. Benzer sekilde, uygun {iriin
koruma ve giibreleme teknikleri raf Omriiniin korunmasina yardimci olabilir.
Giibrelerin/pestisitlerin hem agirt hem de yetersiz uygulanmasi depolama sirasinda {iriin israfini
artirmak i¢in kullanilabilir. Bir diger temel 6nlem ise uygun kosullar altinda (sicaklik, nem)
nakliyedir. Ciinkii bir¢ok tarim iiriinii nakliye degiskenlerine duyarlhidir. Ayn1 durum tiim
depolar ve tarim iiriinlerinin depolandig: yerler i¢in de gecerlidir. Ciftlik yonetimi agisindan,
iiretim (daha dayanikli ¢esitlerin se¢imi dahil) ve satis i¢in planlar hazirlamak da 6énemlidir.
Ciinkii asir1 Uiretim {iriinlerin zamaninda bertaraf edilmesinin zorlugunu igerebilir ve bu da
israfa yol acabilir. Elbette, tiim hassas tarim teknikleri sadece girdileri azaltmaya yardimci
olmakla kalmayip, ayn1 zamanda tiretimi daha kontrol edilebilir bir sekilde yiiriitme, olumsuz
cevresel faktorlerin etkisini azaltma ve daha yiiksek verim ve {riin kalitesiyle sonuglanma
acisindan da faydalidir. Tarim-gida sisteminin bir biitiin olarak bakis ac¢isindan, artik
tiiketilmeye uygun olmayan gida tirlinlerinin enerji iiretimi i¢in kullanilmasi veya verimsiz
enerji kaybini 6nlemek i¢in bagska sekillerde (kompostlama gibi) islenmesi de dnemlidir.

4. GENEL DEGERLENDIRME VE SONUCLAR

[lk olarak, tarimsal uygulamalarda enerji verimliligini artirmak esastir. Tarimsal uygulamalarda
enerji verimliligi, toprak isleme gibi enerji yogun islemleri en aza indirerek ve iirlin rotasyon
sistemlerinde giibre uygulamasini ve hayvansal iretimde kullanilan yemi optimize ederek
gerceklestirilebilir. Hassas tarim ve akilli tarim gibi teknolojilerin entegre edilmesi bu
iyilestirmeleri kolaylagtirabilir. Ikinci olarak, tarim sektdriinde yenilenebilir enerji {iretiminin
Ol¢eklendirilmesi zorunludur. Uygulanabilir stratejiler arasinda biyokiitle kullanima,
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agrivoltaiklerin entegrasyonu ve riizgar enerjisinin kullanilmas1 yer alir. Ozellikle, atik
biyokiitlenin biyogaza doniistliriilmesi, fosil yakitlarin yerine ve ayrisan organik atiklardan
kaynaklanan metan emisyonlarini azaltma onlemi olarak biiylik bir potansiyele sahiptir. Bu
olasiliklara ragmen, tarim sektorii gogunlukla fosil yakitlara bagimli kalmaya devam etmektedir
ve yenilenebilir enerji teknolojilerinin kullanimi1 kismen sinirlidir. Enerji tiretimindeki artan
katilim, tarimi stirdiiriilebilir enerji sistemlerinde enerji liretimi, tiiketimi ve depolamasinda
aktif olarak yer alan tireten tiiketicilerin roliine paralel olarak 6énemli bir oyuncu konumuna
getirebilir. Ancak, ilerleme, yenilenebilir teknolojilerin diisiik benimsenme oranlari,
parcalanmis bir arastirma cabalari manzarast ve tarim sektoriindeki enerji verimliligi ve
biyoenerji potansiyeli ile ilgili kapsamli degerlendirmelerin eksikligi gibi ¢esitli zorluklar
tarafindan engellenmektedir.

Tarimda tireten tiiketici yaklasimina gegis, gelecek i¢in bazi 6nemli zorluklar1 da beraberinde
getirmektedir. Birincil endise, giines ve riizgar gibi yenilenebilir kaynaklarin aralikli olarak
enerji iiretmesi nedeniyle enerji depolamadir. Uretim ve tiiketimi etkili bir sekilde dengelemek
icin, gelismis pil teknolojileri de dahil olmak iizere, uygun fiyathh ve verimli depolama
coziimleri gelistirmek esastir. Yeni nesil biyoyakitlar daha temiz bir enerji manzaras1 vaat
etmektedir. Ancak, bunlarin ilerlemesi, su anda Glgeklenebilirligi siirlayan teknolojik ve
ekonomik engellerin asilmasima bagldir. Ayrica, tarimsal enerji iretimini Sirdiiriilebilir
Kalkinma Hedefleri (SKH) ve iklim politikalartyla uyumlu hale getirmek c¢ok yonli bir
zorluktur. Bu uyum, artan enerji taleplerini ¢evre koruma gabalari, adil kaynak dagitimi ve iklim
eylemi hedeflerine baglilikla dikkatli bir dengeleme gerektirmektedir. Bilimsel arastirma
gerektiren 6nemli bir zorluk, modern teknolojik ¢oziimleri daha genis bir 6l¢ekte kullanmanin
yollarinin aranmasidir. Modern bilimde, hassas tarim ve akilli tarim kavramina uyan daha
verimli enerji kullanimi i¢in bir¢ok yontem vardir. Bununla birlikte, bunlarin yayilma derecesi
orgiitsel ve ekonomik engeller nedeniyle yetersiz kalmaktadir. Bu konudaki aragtirmalar,
diinyanin birgok bolgesinde teknolojik ilerlemelerin yayilmasi i¢in ¢ok 6nemli goriinmektedir.
Bu yonleri sosyoekonomik kisitlamalar1 ele alirken entegre etmek, tarimi siirdiiriilebilir bir
enerji iireten tiiketici sektdriine doniistiirmeye yardime1 olmalidir.
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OZET

Tarim, liretimin yogunlastirilmasi siirecinde tliretkenligini 6nemli 6l¢iide artirmis ve diinyanin
artan niifusuna gida saglamis olsa da ayn1 zamanda bir¢ok olumsuz ¢evresel etkinin olusmasina
da katkida bulunmustur. Kiiresel olarak tarimsal iiretimden kaynaklanan sera gazi (GHG)
emisyonlar1 9,3 milyar ton CO2 esdegerine ulagmistir. Tarimsal tiretimden kaynaklanan bu
GHG emisyonlarinin 0,9 milyar ton CO: esdegeri fosil yakit tiikketimi sonucunda
gerceklesmistir. 1990 ile 2018 yillart arasinda, tarimsal GHG emisyonlar1 dortte bir oraninda
artmistir. Tiim gida iiretim sistemi dikkate alindiginda, kiiresel toplam GHG emisyonlarinin
yaklasik ligte birinin tarimsal gida sektoriiyle ilgili oldugu belirtilebilir. Tarimda enerji
tiketimiyle ilgili yillik emisyonlar 1990 ile 2019 yillar1 arasinda %7 oraninda artmis olup,
gelismekte olan iilkelerde biraz daha fazla bir artis oldugu tahmin edilmektedir. Belirtilen bu
sorunlar, tarim sektoriiniin yenilenebilir enerji tiiketimi ve tiretiminde bugiine kadar oldugundan
cok daha fazla yer almas1 gerektigini géstermektedir. Bu durum hem ¢iftlik verimliligi hem de
kiiresel iklim politikas1 hedeflerine ulasilmasi acisindan 6nemlidir. Kiiresel 6lcekte, tarimin
tiikkettigi enerjinin yaklasik %15,4’i yenilenebilir kaynaklardan ve bunun da yaklasik %5,3’1
modern biyoenerjiden (odun haric) karsilanmaktadir. Son birkag yilda, giines fotovoltaik (PV)
ve rilizgar enerjisi gibi kaynaklar i¢in sermaye ve isletme maliyetlerinde 6nemli azalmalar
gerceklesmistir. Yenilenebilir enerji kaynaklarinin daha az istikrarli olmasi ve iiretimin fosil
yakitlara gore daha az kontrol edilebilir olmasi dikkate alindiginda, tarim i¢in 6nemli bir zorluk
da enerjinin toplanmasi sorunudur. Bu sorun, 6zellikle giines 1sinim1 mevcudiyetinin giinliik
degisiminin genellikle elektrik talebi degisiminden 6nemli 6l¢ilide farkli oldugu giines ve riizgar
enerjisi i¢in gecerlidir. Enerji gecisinin zorluklari, hem enerji kullanim verimliligini artirmanin
hem de fosil yakitlar1 yenilenebilir kaynaklarla degistirmenin yontemlerini aramay1 tesvik
etmektedir. Bu bildiride, tarim sektdriinde yenilenebilir enerji kullanimina yonelik tehditler ve
onlemler tartigilmistir.

Anahtar Kelimeler: Tarim, Yenilenebilir enerji, Tehditler, Onlemler
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1. GIRIS

Iki yiiz yili askin siiredir endiistriyel gelisme, diinya niifusunun biiyiik bir boliimiinii her
zamankinden daha zengin hale getirmistir. Ayn1 zamanda, endiistrilesme dogal kaynaklarin
asirt kullanimina ve sera gazlarinin (GHG) birikmesine katkida bulunmustur. Bu durum, sonug
olarak insan yasaminin siirdiiriilebilirligi hakkinda sorular olusturmaya baglamistir. Uzun yillar
boyunca, yenilenemeyen kaynaklara dayali ekonomik gelismenin olumsuz sonuglar1 neredeyse
fark edilmemistir. Dogal kaynaklarin (6zellikle enerji kaynaklar1 dahil) yogun kullanimina
dayanan mevcut ekonomik biiylime modelinin ¢evresel tehlikelerin ve uluslararasi alanda artan
toplumsal esitsizligin kaynagi oldugu ger¢egi hakkindaki tartismalar ancak 1960’larda ve
1970’lerde baslamistir (Boulding, 1966). Kuskusuz, yenilenemeyen ham maddeler hakkindaki
diisiincedeki degisime katkida bulunan faktorlerden biri, ¢gevresel olmaktan ¢ok, politik olarak
motive edilmis olmasina ragmen, yetkililerin ve toplumlarin enerji kaynaklarma erisimin
siirsiz olmadigini fark etmelerini saglayan 1970’1lerdeki enerji kriziydi (Ross, 2013).
Uretimin yogunlastirilmas: siirecinde iiretkenligini énemli 6l¢iide artiran ve diinyanim artan
niifusuna yiyecek saglayan tarimsal iiretim de ¢evresel bozulma ve dogal kaynaklarin tiikketim
stireglerine onemli bir katkida bulunmaktadir. Ancak, ayn1 zamanda birgok olumsuz cevresel
etkinin olugsmasina da katkida bulunmustur. Bu etkilerin en énemlileri sunlardir (Sulewski ve
Ark., 2024):
e Otrofikasyon: Esas olarak azotlu giibrelerin (kiiresel olarak tahmini fazlalik %37°dir) ve
fosforun (tahmini fazlalik %8’dir) asir1 kullaniminin etkisi sonucunda gerceklesir.
e Biyolojik ¢esitlilik kaybi: Digerlerinin yani sira, kiiresel tiikketimi y1lda 335.000 tona
ulasan pestisitlerin kullanimi sonucunda olugur.
e Toprak bozulmasi: Mekanik islemler sonucunda meydana gelir.
e Agsiri su tikketimi: Toplam su tiikketiminin %40’ 1na ulagmistir.
e Sera gaz1 (GHG) emisyonlar1: Kiiresel olarak toplam emisyonlarin yaklasik %13’i
tarimsal liretimden kaynaklanir (Enerji sektoriine atfedilen enerji tagiyicilart harig).
e Toz ve kokulardan kaynaklanan hava kirliligi.
Tarimsal iiretimden kaynaklanan toplam GHG emisyonlar1 2018 yilinda 9,3 milyar ton CO2
esdegerine ulagsmistir. Fosil yakitlara olan bagimlilik nedeniyle, kiiresel olarak tarimda tiiketilen
enerjiden kaynaklanan GHG emisyonlar1 2018 yilinda 0,9 milyar ton CO2 esdegerine ulagsmistir
(FAO, 2021). 1990 ile 2018 yillar1 arasinda, ¢iftlik i¢i GHG emisyonlar1 dortte bir oraninda
artmistir (Tubiello ve Ark., 2021). Tiim gida sistemi dikkate alindiginda, toplam kiiresel GHG
emisyonlarinin yaklasik ticte birinin tarimsal gida sektoriiyle ilgili oldugu sdylenebilir (Crippa
ve Ark., 2021). Tarimda enerji tiiketimiyle ilgili yillik emisyonlarin 1990 ile 2019 yillar
arasinda %7 oraninda arttig1 ve gelismekte olan iilkelerde biraz daha biiylik bir artis oldugu
tahmin edilmektedir (Flammini ve Ark., 2022).
Siirdiiriilebilirligi artirmak ve fosil yakitlara olan bagimlilig1 azaltmak, tiim ekonomik sistem
ve toplum iizerinde dogal bir etkiye sahiptir. Ancak, yesil ve dongiisel ekonomi ilkelerini
uygulamadaki basar1 ¢esitli faktorlere baglidir. Bununla birlikte, bu doniisiim, dagitilmis bir
sistemde lreten tiiketicilerin faydali oldugu yenilenebilir enerjinin kullanimini artirmadan
gerceklesmeyecektir (Parra-Dominguez ve Ark., 2023). Diinya genelinde ortalama olarak,
birincil enerji tiiketiminde (ulasim, elektrik, 1s1) yenilenebilir kaynaklarin payr %14,56
diizeyindedir (AB’de yaklasik %22; OECD iilkelerinde %16,5; OECD disi iilkelerde %13,4).
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Diinya genelinde ortalama olarak bu enerjinin yaklasik %47°si hidroelektrik enerjiden, yaklasik
%26’s1 riizgardan, %18’den biraz fazlasi giines enerjisinden ve sadece %8,7’si biyokiitle
(geleneksel biyokiitle hari¢) ve ayrica jeotermal, dalga ve gelgit enerjisinden kaynaklanan
biyoenerjiyi i¢eren diger yenilenebilir kaynaklardan gelmektedir (Ritchie ve Ark., 2020).

2. TARIMDA ENERJi KULLANIMI

2011 ile 2021 yillar1 arasinda, tarimda kiiresel dogrudan enerji tiiketimi yaklagik %12 oraninda
artmistir (REN21, 2024). 2021 yilinda tarimda kiiresel olarak tiiketilen enerjinin %85’inden
fazlas1 yenilenemeyen kaynaklardan tiretilmistir (IEA, 2023). Ancak, 2011 ile 2021 arasinda
tarimda tiiketilen enerjide yenilenebilir enerjinin paymin %10,8’den %15,4’e ¢iktigina dikkat
edilmelidir. Bu nedenle, RES payindaki degisikliklerde olumlu bir egilim goézlemlemek
miimkiindiir. Yine de, BM’nin Siirdiiriilebilir Kalkinma Hedefleri (6zellikle "temiz enerji"
hedefi) veya AB’nin iklim notrligli cabalart ve Yesil Mutabakat varsayimlar ile iliskili
zorluklarin 6lgegi dikkate alindiginda, gozlemlenen diizey yeterli olmaktan uzak olarak
degerlendirilmelidir. Iklim nétrliigii zorunludur ve fosil yakit enerjisi kullaniminda koklii ve
hizli bir azalma gerektirir. Diger taraftan, kiiresel ekonominin diger sektdrlerinde durumun
onemli dl¢lide daha 1yi olmadigini belirtmekte fayda var: "Sanayi" sektdriinde (toplam enerji
tikketiminin %34’linden sorumlu), RES pay1 %16,8’dir. "Binalar" sektoriinde (toplam enerji
tikketiminin %34'inden sorumlu), RES pay1 %15,9’dur. "Ulasim" sektoriinde (toplam enerji
titkketiminin %34'linden sorumlu), RES pay1 sadece %3,9’dur (REN21, 2024).

1990-2021 doneminde diinya tariminda gerceklesen dogrudan girdilerin (enerji tastyicilari)
mutlak tiiketim seviyesindeki degisiklikleri Gorsel 1°de gostermektedir. Genel olarak, petrol
iriinleri tikketiminde hafif bir azalma egilimi ve diger enerji tasiyicilarinda ¢ok az degisiklikle
birlikte elektrik tiiketiminde belirgin bir artis gdzlemlenebilir. Ornegin, bu dénemde tahil
tiretiminin 1,95 milyar tondan 3,07 milyar tona (%57,4 artis) ve niifusun 5,33 milyardan 8,02
milyara (%50,4 artis) ulastigina dikkat ¢ekmek gerekir (Ritchie ve Ark., 2023). Bu durum,
enerji tastyicilarina olan talepteki artigin niifus ve tarimsal iiretimdeki artistan daha az oldugunu
gostermektedir. Diger iiriin kategorilerinde de benzer artiglar meydana gelmistir.
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Gorsel 1. Tarimda 1990-2021 déneminde kiiresel enerji kullanimi (dogrudan girdiler)
(Sulewski ve Ark., 2024)
Gorsel 2, tarimda kullanilan enerji tasiyicilarinin yapisini gostermektedir. Rakamlar, en
onemli tarimsal enerji tagiyicisinin enerji tiiketiminin yaklagik yarisini olusturan petrol iirtinleri
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(Dizel) oldugunu gostermektedir. Ancak, bu konudaki durum bélgeler arasinda bir miktar
farklilik gostermektedir. Tarim i¢in ikinci en onemli enerji tasiyicisi elektriktir. Bu yapi, tarim
tarafindan enerji iiretimi olanaklari agisindan Onemlidir. Ciinkii tarim tarafindan {iretilen
yenilenebilir enerji kaynaklarinin hangi tiirlerinin, enerji tasiyicilariin yerine gegebilecegi

sorulabilir.

Afrika Asya Avrupa “Kuzey Avustralya  Gulney DUNYA
Amerika Amerika

100

[ P (o] o]
o o o o

Enerji Tiiketimindeki Orani (%)
o

W Petrol Grinleri ™ Elektrik ® Kémir © Dogal gaz m Isi

Gorsel 2. 2021 yilinda tarimda enerji kullaniminin yapisi (dogrudan kullanim)
(Sulewski ve Ark., 2024)

3. TARIMDA YENILENEBILIR ENERJI KAYNAKLARININ KULLANIMI

Tarim sektoriiniin yenilenebilir enerji iiretimine simdiye kadar oldugundan ¢cok daha fazla dahil
olmasi gerekir. Bu durum hem c¢iftlik verimliligi hem de kiiresel iklim politikasi hedeflerine
ulagma agisindan dnemlidir. Bu hedeflere ulagmak, diinyanin tiim iilkelerinin ve toplumun tim
kesimlerinin kendi yeteneklerine gore katilimini gerektirir. Biyokiitle iireticisi olarak tarim,
yararlt enerji bigimlerinin iiretimine katilmak i¢in 6nemli firsatlar sunmaktadir. "Modern
biyoenerjinin" (geleneksel biyokiitle yakma olmadan) son enerji tiiketimindeki payinin kiiresel
olarak 2018°deki yaklasik %3’ten 2050°de %18’e ¢ikacagi tahmin edilmektedir (FAO, 2021).
Tarimin bu siirece yapacagi Onemli bir katki vardir. Dahasi, tarimin fotovoltaiklerden
(agrivoltaik) ve riizgar giiclinden enerji tiretimine katilma firsat1 da vardir. Ancak, giiniimiize
kadar gecis yavas olmustur ve tarimin kendisi esas olarak fosil enerjiye dayanmaktadir. FAO
(2021) tarafindan belirtildigi gibi, tarimsal gida sektoriiniin yenilenebilir enerjiye doniisiimii
"hiikiimet, 6zel sektor, finans kuruluslari, akademi ve uluslararasi ve hiikiimet dis1 kuruluslar
arasinda uyumlu cabalar" gerektirmektedir. Ureten tiiketici ¢dziimlerinin desteklenmesiyle
ilgili ekonomik faktorler 6zellikle 6nemli bir rol oynamaktadir. Diinyanin farkli bolgelerinde
bu konuda farkli deneyimler ve firsatlar yasanmaktadir. Ancak, asil zorlugun enerji
stibvansiyonlarini fosil yakitlardan yenilenebilir enerjiye kaydirmak oldugu vurgulanmalidir.
Fosil yakit endiistrisini finanse etmek i¢in 2020 yilinda, agik siibvansiyonlar, vergi indirimleri
ve fosil yakitlarin maliyetine dahil edilmeyen saglik ve ¢evresel zararlar yoluyla, kiiresel olarak
yaklasik 5,9 trilyon ABD dolar1 harcanmistir (UN, 2024). Bu miktarin bir kismimnin bile
biyoenerji liretimini desteklemek i¢in yeniden tahsis edilmesi, biyoenerji kullanimindaki artisi
onemli 6l¢iide hizlandiracagi tahmin edilebilir. Gegtigimiz birkag yil icinde, glines PV ve
riizgar enerjisi gibi kaynaklar i¢cin sermaye maliyetlerinde ve seviyelendirilmis elektrik tiretim
maliyetlerinde (LCOE) 6nemli bir azalma yasanmis ve biyoenerji i¢in hafif bir diisiis olmugtur
(Gorsel 3 ve Gorsel 4). Bu durum, biyoenerji iiretiminin finansal olarak daha az rekabet¢i
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oldugu, ancak hem tiiketiciler hem de elektrik sebekesinin istikrar1 i¢in énemli olan iiretim
istikrar1 nedeniyle bir avantaja sahip oldugu anlamina gelir.
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3.1. Tarimda Yenilenebilir Enerji Kullaniminin Yayginlagsmasim Belirleyen Faktorler

Yenilenebilir enerjinin tarimin siirdiirtilebilir gelisimindeki dnemi nedeniyle, ¢ift¢ilerin temiz
enerjiye yatirrm yapma konusundaki ilgisi, diinyanin dort bir yanindaki arastirmacilar
tarafindan degerlendirilmektedir. Cift¢ilerin katilim1 olmadan tarimda bu enerji endiistrisinin
gelistirilmesi, temel olarak imkansizdir. Ciinkii, 6zellikle yenilenebilir enerji kaynaklarinin
kullanimiyla ilgili faaliyetler kismen yenilik¢i bir yaklasimdir ve bunlarin uygulanmasinda
risklerle karsilagilir. Ciftliklerde yenilenebilir enerji teknolojilerine yapilan yatirimlarla ilgili
aragtirmalar, genellikle ¢iftcilerin yenilenebilir enerji kaynaklarina yatirimlarini belirleyen
faktorlere odaklanir. Ciftcilerin yenilenebilir enerjiye yatirim yapmalarina yonelik tesvik eden
ve engelleyen etmenleri belirlerler. Bunlar hem ¢iftcilerden bagimsizdir hem de ¢iftlik
kaynaklarina ve ¢iftcilerin yonetici olarak kisisel 6zelliklerine baghdir. Baz1 aragtirmalarda
(Rahman ve Ark., 2022), tarimda yenilenebilir enerjinin yayilmasini engelleyen dort faktor
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grubuna isaret etmektedir. Bunlar ekonomik, teknik, diizenleyici ve bilgi faktorleridir. Ozellikle
yuksek yatirim maliyetleri veya yatirim riski gibi ekonomik engellerin iistesinden gelmek, hem
gelismis hem de gelismekte olan ekonomilerde vergi indirimleri, tesvikler veya siibvansiyonlar
saglanmasini gerektirir. Bu stratejilerin, gelismekte olan tilkelerde konutlarda fotovoltaik (PV)
sistemlerin uygulanmasinda etkili oldugu kanitlanmistir (Khan, 2020).

Ekonomik ve sosyal faktorler ciftcilerin yeniliklere uyum saglamalarinda 6zellikle 6nemli bir
rol oynar. Yenilenebilir enerjiyle ilgili finansal ve teknolojik sinirlamalar, bunlarin kullanimina
yonelik ana engellerden birini olusturur. Finansal kisitlamalar, ¢iftliklerin ekonomik
durumundan ve tirettikleri gelirden kaynaklanir. Bu durum giftliklerde yenilenebilir enerjiye
yapilan yatirimlari belirleyen en 6nemli faktorlerden biridir.

Yenilenebilir enerji teknolojilerine yatirim yapmanin karliligi, énemli bir ekonomik faktordiir.
Kurulum maliyetleri, enerji fiyatlar1 ve giftlikte liretilen enerjinin satisindan elde edilen gelirler
veya ¢iftligin kendi enerjisinin {retimiyle baglantili olarak iiretebilecegi tasarruflardan
etkilenir. Ekonomik ve diizenleyici belirsizlik, c¢iftcilerin yenilenebilir enerjiye olan ilgisini
siirlar. Ayrica, giftciler tarafindan yenilenebilir enerji teknolojilerinin uygulanmasini etkileyen
bir diger faktor, ciftlik iiretim kaynaklarinin ve tarimsal iiretim yonteminin roliiniidiir. Biiytik
ciftlikler ve elektrik ve 1s1i¢in daha fazla talep iiretenler yatirim yapmaya daha isteklidir.
Sosyal faktorler arasinda, ciftgilerin yenilenebilir enerji ve enerji doniisiimiinde ve tarimin
siirdiiriilebilir gelisimindeki rolii konusundaki farkindaligi &zel bir rol oynar. Ornegin,
Tiirkiye’de belirlenen arastirma sonuglari, ankete katilan ciftcilerin %90’ indan fazlasinin
kiiresel iklim degisikligi konusunda endise duydugunu gdstermistir. Ayni1 zamanda, %85’ inden
fazlas1 glines enerjisi kullanmaya isteklidir ve %81’inden fazlasi tarimsal faaliyetlerinde riizgar
enerjisi kullanmaya isteklidir (Everest, 2021). Buna karsilik, ankete katilan Cinli ¢iftcilerin
biiyiik ¢ogunlugu yenilenebilir enerji kaynaklarinin ¢evre i¢in daha olumlu ve geleneksel
kaynaklara kiyasla tarim i¢in daha yararli ve karli olduguna inanmaktadir (Wang ve Ark., 2023)
Ciftcilerin yenilenebilir enerji kaynaklarina yatirim yapma istegiyle ilgili olanlar da dahil olmak
lizere, ¢evre yanlisi tutumlari baglaminda, egitime de 6nemli bir rol verilmistir. Korkmaz
(2018) tarafindan yapilan arastirma, egitimin ¢iftcilerin iklim degisikligi konusundaki
farkindaliginmi etkileyen en aktif faktor oldugunu ve olmaya devam ettigini dogrulamaktadir.
Tate ve Ark. (2012), uygun sekilde egitimli insanlarin iklim degisikliginin ¢ok daha fazla
farkinda olduklarimi ve aynm1 zamanda yenilenebilir enerjiye yatirim yapmaya daha acgik
olduklarmi belirtmektedir.

Uygulamada, arastirmacilar gesitli faktorlerin bir kombinasyonunun ¢iftcilerin yenilenebilir
enerjiye yatirim yapma istegi tizerindeki etkisini belirlemektedir. Bazi arastirmalar (Ali ve Ark.,
2016), egitimli, daha gen¢ ve daha zengin c¢iftgilerin sulama i¢in alternatif su pompalarini
(yenilenebilir enerji kaynaklart kullanilarak etkinlestirilen) kullanmaya daha istekli oldugunu
gostermektedir. Ancak, bir ¢ift¢inin bu tiir cihazlar1 kullanma kararini etkileyen temel faktorler
krediye erisim ve geleneksel su pompalarinin sik sik arizalanmasidir. Ancak, Li ve Dong
(2020), Cinli ciftcilerin temiz enerjiyil benimsemeye hazir olmasinin 6ncelikle yasam kalitesi,
cevresel faydalar, hiikiimet destegi, komsularin ve arkadaslarin degerlendirmeleri, yerel temiz
enerji pazarinin olgunlugu, isgiicii tasarruflari, yas, egitim seviyesi ve yillik ciftlik geliri
tarafindan olumlu etkilendigini gostermektedir. Geng nesil yasam kalitelerini iyilestirmeye
dikkat etmektedir. Geng ciftciler temiz enerjiye yasl cift¢ilerden daha fazla ilgi duyarken, geng
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ciftciler modern bilgiyi 6grenme ve benimseme konusunda daha fazla egilime sahiptir. Ancak
ankete katilan ¢ift¢ilerin cogunlugu temiz enerjinin geleneksel enerjiden daha pahali olacagi ve
yiiksek maliyetlerin onu kabul etme istegini olumsuz etkileyecegi goriistinii dile getirmektedir
(Li ve Dong, 2020).

Bazi arasgtirma sonuclart (Wang ve Ark., 2023), egitim, ciftlik biiyiikliigii, hiikiimet mali
destegi, yenilenebilir enerji kaynaklarma iliskin alg1 (yararlilik, karlilik, ¢evre dostu olma ve
bilgi bulunabilirligi) ve gift¢ilerin girisimciliginin (risk alma, yenilik¢ilik) yenilenebilir enerji
kaynaklarinin kabuliinii 6nemli 6l¢iide etkiledigini gostermistir.

Tarimin yenilenebilir enerji liretimindeki rolii ¢ok daha fazla ilgi gerektirmektedir. Dogal
kaynaklarin bollugu, ¢ift¢ilerin yenilenebilir enerjiye ¢esitlenmesi icin firsatlar yaratmaktadir.
Secilen yenilenebilir enerji kaynagi tiirii, ¢iftligin 6zel kosullarina uyarlanmalidir. Kiiglik
ciftlikler i¢in, yiliksek girdi fiyatlar1 ve pazarlama sorunlart1 miicadele ettikleri baslica
sorunlardir. Bu duruma, ciftgilerin diisiik egitim seviyesi ve diigiik geliri de eklenmelidir. Bu
nedenle, tarim sektoriiniin daha fazla fona ihtiyaci vardir. Bu baglamda, giftcilerin gelirlerini
artirma ve ayni zamanda yenilenebilir enerji kullanimini1 artirma ile ilgili politikalarin
uygulanmasi yararli olacaktir.

Ureten tiiketiciler ve yenilenebilir enerji iiretimi icin vergi tesvikleri, besleme tarifeleri, farkl
sertifika kategorileri ve yenilenebilir enerji liretiminin degisen maliyetleri gibi ¢esitli destek
bicimlerinin bilindigini ve destek politikalarinin mevcut ekonomik kosullara gore
ayarlanmasini gerektirdigini belirtmekte fayda vardir. Ancak, destek politikalarindaki oynaklik
yatirim istikrarsizligina neden olarak yatirim kararlarini zorlastirir. Yatirimi kolaylastiran ve
riski azaltan politikalar olusturmak ve malzemelere ve teknolojiye erisimdeki engelleri
kaldirmak da énemli bir zorluktur. Ozellikle biyokiitleye dayali olarak, yenilenebilir enerji
tiretiminde tarimsal katilimi artirma siirecinde kolaylastirici ve engelleyici olarak kabul
edilebilecek temel faktorleri Cizelge 1°de 6zetlenmektedir.

Yenilenebilir enerji kaynaklarinin daha az istikrarli olmasi ve iiretimin fosil yakitlara gére daha
az kontrol edilebilir olmasi dikkate alindiginda, tarim igin 6nemli bir zorluk da enerji hasadi
sorunudur. Bu, ozellikle giines 151n1m1 mevcudiyetinin giinliik profilinin genellikle elektrik
talebi profilinden 6nemli Olgiide farkli oldugu gilines ve riizgar enerjisi i¢in gegerlidir.
Biyokiitlenin biyogaza doniistiiriilmesi durumunda, sorun daha az siddetlidir. Ciinkii, biyogaz
(ve biyometan) kismen kolay bir sekilde depolanabilir (en azindan kisa vadede). Elektrik
durumunda, c¢iftciler, diger iireten tiiketiciler gibi, fazla enerjiyi sebekeye gonderebilirler.
Ancak, gergekgi olasiliklar, elektrik sebekesinin kapasitesine ve enerji alicist ile faturalama
sisteminin ekonomik uygulanabilirligine (net Sl¢lim veya net faturalama) bagldir. Birgok
ilkenin (Almanya, Avustralya, ABD) deneyimi, elektrik sebekesine net 6l¢tim faturalamasiyla
enerji transferinin, diger sorunlarin yani sira, tiiketici olmayanlar i¢in artan elektrik fiyatlari,
voltaj dalgalanmalari, asir1 voltaj ve diisiik voltaj, istikrarsizlik ve ters gii¢ akisi yarattigini
gostermektedir (Benalcazar ve Ark., 2024). Mevcut sorunlar dikkate alindiginda, enerji
tikketimini ve iiretimini daha iyi yonetmek i¢in ¢iftlik i¢i enerji depolamasini tesvik etmek
mantikhidir. Enerji depolama olas1 bir ¢oziimdiir. Ancak mevcut gelistirme agsamasinda biiyiik
sermaye harcamalar igermektedir. Bagka bir olas1 ¢6ziim, sadece belirli yerlerde yararl olan
tarimsal rezervuarlar kullanan mikro pompali hidroenerji depolamasidir. Son yillarda
yenilenebilir enerji teknolojilerinin yayginlasmasinda biiyiik ilerlemeler kaydedildigi ve bunun
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sonucunda maliyetlerde (en azindan bir miktar) azalma saglandigi iddia edilebilir. Ancak, asil
zayif nokta, iiretilen enerjinin ihtiya¢ duyuldugunda kullanilabilecek sekilde biriktirilmesidir.
Cizelge 1. Tarimda Yenilenebilir Enerji Ureten Tiiketicilerin Gelistirilmesine Yonelik

Kolaylastirici1 Faktorler Ve Engeller (Sulewski ve Ark., 2024)

Tarim Sektoriinde Yenilenebilir Enerjinin
Gelisimini Tesvik Eden Faktorler

Tarim Sektoriinde Yenilenebilir Enerjinin
Gelistirilmesine Yonelik Engeller ve Tehditler

“Uygun fiyata temiz enerji” saglamay1

amaglayan kiiresel iklim politikas1 mevcuttur.

Enerji alanindaki iklim politikasi hedeflerine
diger ¢oziimler kullanilarak ulasilabilir.

Tarmmin biyokiitleye (6zellikle biyogaza) dayali
yenilenebilir enerji iiretimine daha giiclii bir
sekilde entegre edilmesi, fosil yakitlarin yerini
alarak ve glibre veya diger biyokiitle
kaynaklarinin  yOnetimini degistirerek sera
gazlarinin azaltilmasini saglar.

Tarimdaki iklim politikasi, hayvan iiretimini
azaltmak ve gida kayiplarini azaltmak i¢in giderek
daha fazla baski uygulayacak ve ikinci kusak
biyokiitle materyalin bulunabilirligini
sinirlayacaktir. Tarimsal biyokiitleyi enerji tireten
tiikketici olarak etkili bir sekilde kullanmak da
dagmik tarimsal yapi nedeniyle zordur (6lgek
etkilerini kullanmak zordur).

Ucgiincii ve ikinci kusak biyokiitleden enerji
iiretmek icin yeni teknolojiler gelistirilmektedir.

Ugiincii ve dordiincii  kusak  biyokiitlenin
kullanimi, tarim sektdriiniin ve enerji {reten

titketici modelinin Gtesine uzanma egilimindedir.

Tarimda kullanilan fosil yakitlar hala diinyanin
bircok bolgesinde biiyiik oOlgiide siibvanse
edilmektedir. Bu da tarim da dahil olmak tizere
yenilenebilir enerjiye destek saglamak icin bir
firsat sunmaktadir.

Fosil yakit bazli enerji endiistrisi mutlaka
degisimle ilgilenmez; enerji sirketleri genellikle
devlete aittir ve hiikiimetler i¢in dnemli bir geliri
kaynagidir.

Yenilenebilir enerjinin gelistirilmesi, yatirim
maliyetlerinde ve LCOE’de kademeli bir azalma
saglar.

Tarim i¢in Ozellikle 6nemli olan biyoenerjiye
(biyokiitle) dayali teknolojiler en pahali olanlar
arasinda yer almaya devam etmektedir. Bu
durumda, son yillardaki maliyet azalmasi PV ve

ciftliklerdeki enerji maliyetlerini azaltmak ve
enerji bagimsizliklarini artirmak igin bir firsattir,

rizgar enerjisine kiyasla c¢ok daha kiiciik
olmustur.
Tarimda yenilenebilir enetji iiretimi, | Modern c¢oziimlere yapilan karli yatirimlar

genellikle politika yapicilara bagli olan kamu
finansmani1 gerektirir. Altyapinin yetersizligi,
sebeke kalitesinin diisitk olmasi ve baglanti
eksikligi  enerjinin  (biyogaz)  dagitimini
zorlagtirmakta veya imkansiz hale getirmektedir.

Tarimda yenilenebilir enerji  kaynaklarina
yapilan yatirimlar, dagitilmis enerji modelinin

yayginlagsmasini destekler.

Enerji alanindaki iklim politikast hedeflerine
diger ¢6ziimler kullanilarak ulagilabilir.

4. GENEL DEGERLENDIRME SONUCLAR

Bir¢ok arastirmada, tarim da dahil olmak {izere yenilenebilir enerjinin gelistirilmesinin
oniindeki 6nemli engellerden birinin, son yillarda azalmalarina ragmen, yenilenebilir ener;ji
tiretimi i¢in kurulum maliyetlerinin hala yiiksek olmasi oldugu belirtilmektedir. Bu nedenle,
hiikiimetlerin iklim doniisiimii hedeflerinin ve buna eslik eden enerji doniisiimiiniin, enerji
karisiminda yenilenebilir enerjinin paymni artirma da dahil olmak {izere, uygulanmasini
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hizlandirmaya odaklanmasiyla, haneler, isletmeler ve ciftlikler tarafindan yapilan yatirimlar
i¢cin devlet mali destegine ihtiya¢ duyulmaktadir. Gliniimiizde, yliksek enerji fiyatlari, jeopolitik
istikrarsizlik ve enerji adaleti konusundaki endigeler 6nemli duruma gelmistir. Enerji
doniislimiiniin bagaris1 katilimin daha fazla artmasina baglidir. Bu baglamda, tarimda
yenilenebilir  enerjinin  gelistirilmesinin ~ finansmaninda kamu fonlarinin  roliiniin
degerlendirilmesi 6zellikle 6nemli hale gelmektedir.

Ciftgileri yenilenebilir kaynaklardan enerji elde etmeye tesvik eden en 6nemli motivasyonlar,
ozellikle yiiksek enerji fiyatlar1 ve geleneksel enerji tasiyicilariyla (komiir, gaz) ilgili sorunlar
olmak iizere piyasa tesvikleridir. iklim ve enerji doniisiimii sorunlarin1 ¢cézmede devlet bilyiik
bir rol oynamalidir. Tarimin mekansal ve yapisal ¢esitliligi, cift¢ilerin yenilenebilir enerji
hakkindaki goriislerini etkilemektedir. Yenilenebilir enerji kaynaklarinin gelistirilmesini
destekleme agisindan uygun diizenlemeler olarak, dogrudan araglar (slibvansiyonlar) seklinde
mali destek, dolayli etki destegi (vergi indirimleri, imtiyazli krediler), teknolojik destek
(6rnegin enerji depolama tesislerinin insasi, iletim sebekelerinin modernizasyonu) ve egitim
destegi (yenilenebilir enerji alaninda iyi uygulamalarin tesviki) beklenmektedir.
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ABSTRACT

Lycopene, a natural carotenoid, is highly sensitive to environmental factors such as light, heat,
oxygen, and pH. Therefore, various approaches have been developed to enhance its stability
and bioavailability. One such approach, using yeast cells as encapsulation material for
lycopene, was implemented in our previous study. Additionally, the effects of various
applications on yield were also investigated. In the mentioned study, the highest yield was
achieved in samples treated with ultrasonication (120 W, 20 minutes) and ethyl acetate as the
solvent. For this reason, the same sample was used in the current study as well. The primary
aim of this study was to investigate the storage stability of lycopene encapsulated in yeast cells.
Additionally, the effect of glycerol as a cryoprotectant during the encapsulation process was
examined. The encapsulated capsules were stored during 30 days at refrigirated temperature.
The UV-visible spectrum of lycopene extracted from yeast cells was measured and compared
with a lycopene standard. After 15 and 30 days of storage, lycopene was extracted from yeast
cells and analyzed by high performence liquid chromotography (HPLC). The highest lycopene
content (543.30 pg/g yeast) was observed in samples where glycerol was added during
encapsulation. However, a decline in lycopene content was observed in all samples after 30
days of storage.The use of glycerol as a cryoprotectant had a positive effect on lycopene
stability. The UV-visible spectrum of lycopene extracted from yeast cells was identical to that
of the lycopene standard. The findings suggest that glycerol enhances the stability of lycopene
encapsulated in yeast cells during storage. Despite a decrease in lycopene content over time,
the use of glycerol as a cryoprotectant proved beneficial for maintaining higher lycopene levels

compared to samples without glycerol.

Keywords : Stability, lycopene, storage, glycerol
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MAYA HUCRELERINDE KAPSULLENEN LiKOPENIN STABILITESI

Dr. Ogretim Uyesi, Inci Cerit
Sakarya Universitesi, incicantik@sakarya.edu.tr - 0000-0002-3106-8951

OZET

Dogal bir karotenoid olan likopen, 151k, 1s1, oksijen ve pH gibi ¢evresel faktorlere karsi oldukca
hassastir. Bu nedenle, likopenin kararliligin1 artirmak ve biyoyararlanimini gelistirmek i¢in
cesitli stratejiler gelistirilmektedir. Bu yaklagimlardan biri olan maya hiicrelerinin kapsiil
materyali olarak likopenin enkapsiilasyonunda kullanilmasit bir Onceki c¢aligmamizda
gerceklestirilmistir. Ayrica ¢esitli uygulamalarin verim iizerine etkileri de incelenmistir. Bahsi
gecen calismada en yiiksek verim, ultrasonikasyon (120 W, 20 dk) ve ¢dziicii olarak etil asetat
kullanilan 6rneklerde elde edildiginden bu c¢alismada da ayni 6rnek ile ¢alisilmaya devam
edilmistir. Bu ¢alismanin amaci, maya hiicreleriyle kapsiillenen likopenin depolama
kararliligin1 incelemektir. Ayrica, kapsiilleme sirasinda kriyoprotektan olarak kullanilan
gliseroliin etkisi de arastirilmistir. Deneylerde, kapsiillenmis likopen 6rnekleri 30 giin boyunca
buzdolab1 sicakliginda saklanmis ve depolama siirecindeki kararliliklar1 degerlendirilmistir.
Maya hiicrelerinden ekstrakte edilen likopenin UV-goriiniir spektrumu 6l¢ililmiis ve yapisal
biitlinliigiinli degerlendirmek amaciyla bir likopen standardi ile karsilastirilmistir. Depolamanin
15. ve 30. giinlerinde likopen, maya hiicrelerinden ekstrakte edilerek yiiksek performanslt sivi
kromatografi (HPLC) ile analiz edilmistir. Sonuglar, kapsiilleme sirasinda gliserol eklenen
orneklerin en yiiksek likopen igerigine (543.30 pg/g maya) sahip oldugunu géstermistir. Ancak,
30 giinliik depolama siiresi boyunca tim Orneklerde Onemli oranlarda likopen kaybi
gozlenmistir. Buna ragmen, kriyoprotektan olarak gliserol kullanimi, likopen kararlilig
tizerinde olumlu bir etki yapmis ve gliserolsiiz o6rneklere kiyasla daha yiiksek seviyelerin
korunmasini saglamistir. UV-goriiniir spektrumu analizleri, kapsiilleme isleminin likopenin
yapisal biitiinliiglinii basariyla korudugunu ortaya koymustur. Bu bulgular, gliseroliin maya
hiicreleri aracilifiyla kapsiillenen likopenin kararliligin1 artirmada etkili bir kriyoprotektan
oldugunu ortaya koymaktadir. Depolama siiresince meydana gelen igerik azalmasina ragmen,
gliserol, likopenin bozunmasini yavaslatmis ve likopenin biyoyararlanimini artirmaya yonelik

kapstilleme stratejilerinde degerli bir bilesen olarak 6ne ¢ikmustir.

Anahtar kelimeler : Stabilite, likopen, depolama, gliserol
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CERRAHI SONRASI AGRI YONETiMi ve HEMSIiRELERIN UYGULADIGI
TAMAMLAYICI SAGLIK UYGULAMALARI: SISTEMATIK iNCELEME

SURGICAL PAIN MANAGEMENT AND COMPLEMENTARY HEALTH
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Hemsire Zeynep SOYTURK

Ondokuz May1s Universitesi, zeynep.sk44@gmail.com- ORCID ID: https://orcid.org/0009-
0007-1209-3995

Dog¢. Dr. Senay KARADAG ARLI

Ondokuz May1s Universitesi, senay1981@yahoo.com, - ORCID ID: https://orcid.org/0000-
0002-8231-3857

OZET

Amag¢: Bu c¢alismanin amaci ameliyat sonrasit agri yonetiminde hemsirelerin kullandigi
tamamlayict saglik uygulamalarinin etkinliginin degerlendirildigi ¢calismalar1 tanimlamak ve
sistematik olarak gdzden ge¢irmektir.

Yontem: Sistematik derlemeye post-operatif agr1 yonetiminde tamamlayict saglik
uygulamalarinin etkisini belirlemek amaciyla 2020-2024 tarihleri arasinda, Web of Science
veri tabaninda “Complementary thearpy, aromatherapy, music therapy, massage, post-
operative-pain” anahtar kelimeleri kullanilarak tarama yapildiginda 192 ¢alisma bulunmustur.
Ingilizce tam metnine ulasilabilen dahil edilme kriterlerine uygun randomize kontrollii ve yari
deneysel toplam 10 ¢alisma dahil edilmistir.

Bulgular: Cerrahi girisim gegiren hastalarin ameliyat sonrasi agr1 kontroliine yonelik 7
aromaterapi, 1 miizik dinletme, 2 masaj gibi tamamlayici saglik uygulamalarinin kullanildig:
toplam 10 arastirma bulundu. Aromaterapi yonteminin kullanildig1 7 calismanin 5’inde lavanta
yagi kullanimi oldugu goriilmiistiir. Calismalarda lavantaya ek olarak giil yagi, carkifelek ve
susam yagi da kullanilmistir. Aromaterapide kullanilan yaglar bireylere topikal, inhaler ya da
paketlenerek solunmasi saglanarak uygulama yapilmistir. Masajda ise el ve ayaklara uygulama
yapilmistir. Hemsireler tarafindan uygulanan tamamlayici yontemlerin, dahil edilen biitiin
aragtirmalarda cerrahi sonras1 donemde ameliyat sonrasi agriy1 azalttig1 ve agr1 yonetiminde
etkili oldugu bulundu.

Sonuclar: Bu literatiir taramasi, cerrahi sonrasi1 donemde hemsirelerin kullandig1 tamamlayict
yontemlerinin agr1 skorlarinda diislis, analjezik kullaniminda azalma, agr1 siddeti ve
yogunlugunda azalma olmasi nedeniyle ameliyat sonras1 agr1 kontroliinde etkili oldugunu
gostermistir.
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Anahtar kelimeler: Complementary thearpy, aromatherapy, music therapy, massage, post-
operative-pain

ABSTRACT

Objective: The aim of this study was to identify and systematically review the complementary
health practices used by nurses in postoperative pain management, as well as the studies
evaluating their effectiveness.

Method: A systematic review was conducted to determine the effect of complementary health
practices in the management of postoperative pain. A search was performed in the Web of
Science database between 2020 and 2024 using the keywords "complementary therapy,
aromatherapy, music therapy, massage, post-operative pain," resulting in 192 studies. Ten
randomized controlled and quasi-experimental studies that met the inclusion criteria and were
accessible in full text in English were included in the systematic review.

Results: A total of 10 studies were found in which complementary health practices, including
7 using aromatherapy, 1 using music therapy, and 2 using massage, were employed for
postoperative pain control in patients who underwent surgical interventions. Among the 7
studies using aromatherapy, lavender oil was used in 5 of them. In addition to lavender, rose
oil, passionflower, and sesame oil were also used in the studies. The oils used in aromatherapy
were applied topically, through inhalation, or by being packaged for inhalation. Massage
therapy was applied to the hands and feet. Complementary methods applied by nurses were
found to reduce postoperative pain and be effective in pain management in all of the included
studies.

Conclusions: This literature review has shown that complementary methods used by nurses in
the postoperative period are effective in postoperative pain management due to their impact on
reducing pain scores, decreasing analgesic use, and lowering pain intensity and severity.

Keywords: Complementary thearpy, aromatherapy, music therapy, massage, post-operative-
pain
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GIRIS

Ameliyat sonrasinda kontrol altina alinamayan agr1 hastalar acisindan fizyolojik ve psikolojik
sorunlara neden olabilmektedir. Agr1, cerrahi sonrast gelisebilecek olasi komplikasyonlart,
hastanin konforunu, hastanede kalig siiresini dogrudan etkilemektedir. Bu nedenle postoperatif
hemsirelik bakiminda cerrahi agr1 yonetimi dnemlidir. Hemsireler hasta bakimini ve tedavisini
uygulayan saglik profesyonelleri olmasi nedeniyle hastalarla daha fazla vakit gecirmektedir. Bu
sayede agrinin degerlendirilmesinde ve kontroliinde bakim verici hemsireler kritik bir
sorumluluga sahiptir. Hemsireler tarafindan agr1 yonetiminde bir ¢ok miidahale yontemi
uygulanmakta bunun basinda ise farmakolojik ydntemlerden analjezik uygulamasi yer
almaktadir(Crowe et al.,2008). Ancak bu uygulamalar bazen yeterli olmamakla birlikte bazi
istenmeyen komplikasyonlara neden olabilmektedir. Ornegin opioid analjezikler bulanti,
kusma, sedasyon ve Ozellikle yasli hastalarda solunum depresyonu gibi yan etkilere sebep
olabilmektedir.(Rawal,2016).

Olas1 komplikasyon riskini azaltmak, farmakolojik tedavi ydntemlerine katki saglamak
amaciyla cerrahi agrinin yonetiminde tamamlayici tedavi yontemleri kullanilabilmektedir.
Hemsirelerin uyguladigi tamamlayic1 tedavi yontemleri aromaterapi, masaj, miizik, reiki,
terapotik dokunma olarak karsimiza ¢ikmaktadir. Tamamlayict tedavi uygulamalarinin
basliklar1 arasinda yer alan zihin-beden ve manipiilatif -beden temelli uygulamalar hastalarin
fiziksel ve duygusal iyilik hallerini saglamay1 hedeflemistir.(Tasc1,2015)Hemsireligin ve
tamamlayict tedavi uygulamalarinin ortak noktasi holistik bakimdir. Yapilan arastirmalarda
hastalarin biitiinciil olarak degerlendirilmesini saglayan bu yontemlerin agrinin kontroliinde
etkili oldugu, farmakolojik yontemlere destek olarak agriy1 azalttigir goriilmiistiir. Bu derleme
makalede amag¢ post operatif agri yonetiminde hemsirelerin kullandig1 tamamlayic1 tedavi
uygulamalarinin etkinliginin degerlendirmektir.

GEREC VE YONTEM
Arastirma Sorulari

v Cerrahi sonrasi agr1 yonetiminde kullanilan tamamlayict saglik uygulamalart nelerdir?
v Hemgsirelerin uyguladigi tamamlayici saglik uygulamalarinin ameliyat sonras1 agri
yonetiminde etkisi nasildir?

Arastirmanin Yontemi

Bu arastirma, sistematik derleme metodolojisiyle hazirlanarak, 2020-2024 tarihleri araliginda
Web of Science veri tabaninda "post-operative pain", "music therapy", "aromatherapy",
"complementary therapy" ve "massage" anahtar kelimeler kullanilarak tarama yapilmstir.
Makalelerin tanimlanmasi ve se¢ilmesinde PRISMA yonergeleri kullanilmistir.
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Arastirmaya dahil edilme Kriterleri

v 2020-2024 yillar1 arasinda yayinlanmis olmasi

v Cerrahi ge¢irmis yetiskin bireyler

v Post-operatif agr1 yonetiminde hemsirelerin uygulayabildigi tamamlayici saglik
uygulamalarinin kullanilmasi

Tam metin makaleye ulasilabilmesi

Randomize kontrollii ya da yar1 deneysel ¢aligmalar olmasi

Makale dilinin Ingilizce olmasi

ASRNRN

Arastirmanin secim kriterleri

P:Population(Popiilasyon): Cerrahi geg¢irmis bireyler

I:Intervention( Miidahale): Aromaterapi, miizik dinletme, masaj

C: Comparator (Karsilastirma): Kontrol grubu veya genel tedavi grubu
O: Outcomes (Sonuglar): Agri diizeyi

S: Study design (Caligma tasarim1): Randomize kontrollii ve yar1 deneysel ¢alismalar

Arastirmadan dislanma Kkriterleri: Tanimlayici, tam metini elde edilemeyen, Ingilizceye
cevrilmemis, sistematik derleme ve meta analizler, pediatrik hastalarda yapilan, cerrahi
gecirmeyen, preoperatif agriy1 inceleyen ¢alismalar tarama siirecinde yer almada.

Veri degerlendirme formu

Veri degerlendirme formu ¢aligmanin bashigi ve yayin yili, drneklem biiyiikliigii, aragtirma
yontemi ve tasarimi, sonuglar boliimlerinden olusan arastirmacilar tarafindan gelistirilerek veri
¢cekmede kullanilmigtir. Veri degerlendirme formu tablo1,2,3,4 seklinde adlandirilmastr.

Bulgular

Derlemeye dahil edilen galismalar, Ingilizce 2020-2024 yillarinda yayimlanmus, cerrahi islem
geciren hastalarin post-operatif donemdeki agr1 yonetiminde hemsireler tarafindan uygulanan
tamamlayici saglik uygulamalarini iceren 9 randomize kontrollii ve 1 yar1 deneysel toplam 10
arastirmadir. Bu ¢aligmalarin 7’si aromaterapi, 1’1 miizik dinletme,2’s1 masaj gibi tamamlayici
saglik uygulamalarmi igermektedir. Caligmalarda toplam 938 kisi yer almistir. Calismalarin
orneklem biiyiikliigiiniin 30-196 kisi arasinda degismektedir.
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Aromaterapi

Tablo 1,2 ve 3 de gosterilen biyolojik temelli uygulamalar arasinda yer alan aromaterapide
yapilan arastirmalarda lavanta yaginin daha fazla kullanildig1 ayrica giil, susam ve ¢arkifelek
esansiyel yaglarinin kullanildig1 goriilmiistiir. Lavanta esansiyel yagi inhaler, topikal ve
paketlenerek solunmasi saglanarak hastalara uygulanmistir.

Hawkins et al. (2023) total kalga ve diz artroplastisi sonrasi lavanta aromaterapisinin agri
yonetimi ilizerine yaptig1 bir randomize ¢alismada,53 kisiye farmakolojik tedaviye ek olarak
paketlenmis lavanta yagi verilmis kalan 49 kisiye ise sadece farmakolojik tedavi uygulanmistir.
Sonucunda katilimeilariin %58 inde agr1 yonetiminde etkili oldugu %76s1min ise kullanmaya
devam edecegini belirterek lavanta aromaterapisinin agr1 seviyelerini 6nemli 6l¢iide azalttigini
bulmustur.

Lavanta aromaterapisinin agri1 lizerindeki etkilerinin inceledigi bir diger randomize klinik
calismada, cerrahi geciren 98 hastanin 49 kisi deney 49 kisi plasebo olarak ayrilmistir.
Miidahale grubu 5 damla %20 lavanta esansiyel yagi solurken plasebo grubu 5 damla
damitilmis suya maruz birakilmistir. Lavanta yagi veya damitilmis su, kolye sekline
dontistiiriilen steril gazli beze damlatilarak uygulama yapilmistir. Denekler kolyeyi ii¢ giin iist
iste takt1 ve her 24 saatte bir miidahale gergeklestirildi. Her uygulama oncesi ve yarim saat
sonra agr1 siddeti degerlendirildiginde miidahale grubunun agr1 skorunda daha fazla diisiis ve
daha az analjezik kullanimi goériilmiistiir. (Ebrahimi et al., 2022).

Stallings Welden et al. (2021) abdominal cerrahi hastalar {izerinde gergeklestirdikleri
arastirmada agr1 yonetiminde lavanta aromaterapisi kullanilmistir. Calisma katilimeilar: yogun
bakim dis1 cerrahi iinitesine kabul edildikten sonraki 24 saate kadar ameliyat sonras1 agr1 igin
standart bakim veya standart bakim ve aromaterapi almak {izere rastgele 172 hasta se¢ilmistir.
Standart bakima karsilik standart bakima ek olarak bir damla lavanta esansiyel yag: topikal
olarak boynun arkasina, sakaga, kulaga, bilege veya hastanin tercih ettigi bolgeye
uygulanmistir. Sonugta degerlendirilebilen hasta sayis1 147°dir.Bolgesel sinir blogu uygulanan
hastalarda aromaterapi uygulamasi agr1 skorlarinda 5 kattan fazla iyilesme gostermistir. Ayrica
aromaterapi grubunun 24 saat i¢inde %70 daha az ila¢ kullandig1 goriilmiistiir. Sonucunda ise
aromaterapinin agr1 yonetiminde 6nemli bir yardimci tedavi oldugu belirtilmistir.

Bagheri et al. (2020) inguinal herni cerrahisi sonrasi lavanta esansiyel yagi ile yapilan
inhalasyon aromaterapisinin agr1 yonetimine olan etkilerini inceledikleri ¢alismada, ingunial
herni gegiren 90 hasta uygulama grubu 45 karsilagtirma grubu 45 kisi olarak ikiye ayrilmistir.
Miidahale grubundaki hastalara 20 dk boyunca oksijenle birlikte 4 damla %2 lavanta yagi
inhalasyonu saglanirken kontrol grubu ise sadece oksijen kullanilmigtir. Ameliyat sonrast agri
skoru, 0.dakika, 2. saat, 6. saat ve 24. saat dilimlerinde analog skala kullanilarak 6l¢tilmiistir.
Kontrol grubu ile karsilastirildiginda miidahale grubunun agr1 siddeti diizeyleri 6l¢timlerin her
asamasinda anlamli derecede daha diisiik oldugu goriilmiistiir. Lavantanin postoperatif agriy1
hafiflettigi sonucuna varilmistir.
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Amini et al. (2020), inguinal herni cerrahisi sonrasi giil yagi ile yapilan aromaterapinin agri
yonetimine etkisini inceledikleri randomize klinik ¢alismada ameliyat1 geciren 60 hasta deney
ve plasebo olarak ikiye ayrilmistir. Deney grubuna 5 damla giil yag1 bir pamuga dokiilerek
hastanin yakasina veya yastigina tutturularak hastalarin bunu 20 dakika boyunca solumasi
saglanmistir. Plasebo grubunda ise ayn1 yontemle bes damla tatli badem yag1 verilmistir.Her iki
grupta agr1 siddeti ameliyattan 4,8,12 saat sonra analog skala kullanilarak 6l¢iildiiglinde deney
grubunun plasebo grubuna gore agrisinin orta ve hafif diizeyde oldugu ameliyattan sonraki 8.
ve 12. saatlerde agriy1 azaltilmasinda etkili oldugu bulunmustur.

Melti Surya ve arkadaslarinin (2020) yar1 deneysel tasarimla, on test ve son test kullanarak
yapmis oldugu ¢alismada laparotomi sonrasi lavanta ve giil aromaterapisi alan 30 kisi dahil
edilmistir.50 cc suya bes damla giil veya lavanta yagi hava nemlendiricisine eklenerek
uygulanmistir. Miidahale {i¢ giin boyunca ve giinde bir defa yirmi dakika ayrilarak
gerceklestirilmis ve her seans 45 ila 30 dakika arasinda siirmiistlir. Sonucunda ise lavanta ve
giil aromaterapisinin hastalarin agrisin1 azaltabilecegi bulunmustur. Ancak iki grup
karsilagtirildiginda lavanta aromaterapisinin daha etkili oldugu goriilmiis ve aromaterapinin
agr1 kontroliinde faydali oldugunu belirtmislerdir.

MosaHosseini et al. (2023) yapmis olduklar1 arastirma ¢ift kér randomize kontrollii olarak
planlanmistir. Koroner arter bypass greft geciren 60 hasta belirlenerek 60 hasta rastgele dagilim
yoluyla ikiye boliinerek A ve B grubu olusturulmustur. Calisma miidahalesinde A grubu i¢in
carkifelek cicegi esansiyel yagi, B grubu i¢in susam esansiyel yagi ile aromaterapi masaji
uygulanmistir. Aromaterapi masaji isve¢ efleuraj teknigi kullanilarak yirmi dakika boyunca
terapistin avucunun hafifce bastirilmasiyla bacaklara, iist ekstremiteye ve iist ve alt sirta
uygulanmistir. Her bolge icin iki mililitre ugucu yag kullanilmistir. Miidahale, ameliyat sonrasi
2. ve 5. giinlerde, uykudan en az 2 saat 6nce, 4 giin siireyle giinde bir defa ger¢eklestirilmistir.
Her aromaterapi masaj1 seansindan dnce ve 30 dakika sonra agr1 degerlendirmesi yapilmaistir.

Her iki gruptaki tim katilimcilar rutin postoperatif analjezikler uygulanmistir. Arastirmanin
sonucunda hem ¢arkifelek hem de susam esansiyel yaglariyla yapilan aromaterapik masajin
ameliyat sonrasi agr1 yogunlugunu onemli 6l¢iide azalttigi bulunmustur. Bununla birlikte,
carkifelek cicegi grubundaki bireylerin agrisinin azalma miktar1 susam grubuna kiyasla daha
fazla olmustur.

Miizik

Zihin-beden temelli tamamlayic1 tedavi uygulamalar1 arasinda yer almaktadir. Tablo 3 de
gosterilen Laframboise-Otto et al. (2021) yapmis oldugu randomize kontrollii ¢aligmada;
artroplasti geciren 50 hasta rastgele olarak tedavi (miizik ve analjezik ilag; n = 25) veya kontrol
(sadece analjezik ilag; n = 25) gruplarina atanmistir. Miidahale, ameliyat sonras1 hastanede
giinde ii¢ kez ve taburcu olduktan sonra 2 giin siireyle evde, her seferinde 30 dakika boyunca
kendi sectikleri miizigin dinlenmesinden olusmustur.
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Katilimcilar miizik dinlemeden veya yemekten once ve sonra agri yogunlugunu
degerlendirmistir. 47 katilimci ¢alismay1 tamamlamistir. Ameliyattan sonra miizik dinleyen
katilimcilar hastanede ve taburcu olduktan sonra evde 6dnemli 6l¢iide daha diisiik agr siddeti
bildirmislerdir. Arastirmanin sonucunda miizik dinlemenin agriy1 hafifletmede etkili oldugu
bulunmustur.

Masaj

Tablo 4 de goriildiigi gibi manipiilatif ve beden temelli uygulamalar arasinda yer alan masajda
farkli yontemler kullanilabilmektedir. Aragtirmalarda masajin siiresi, yeri ve uygulama yapilan
yerler degiskenlik gostermektedir.

Demir ve Saritag (2020) tarafindan yapilan randomize kontrollii ¢alismada; ilk defa karaciger
transplantasyonu yapilmis 80 yetiskin hasta ikiye ayrilmistir. Deney grubunda arastirmaci el
masaj1 uygulamistir. Kontrol grubunda herhangi bir tedavi uygulanmamistir. Deney grubunda
el masaji yapilmadan ve yapildiktan sonraki tiim Olglimlerde kontrol grubuna kiyasla
istatistiksel anlamlilikla agr1 siddeti puan ortalamalar1 daha diisiik oldugu goriilmistiir.

Masaj uygulamasi yapilan diger calismada ise laparoskopik kolesistektomi ameliyat geciren
196 hastanin 63’line ayak masaj1, 65’ine el masaj1 uygulanmistir. Kontrol grubunda ise 68 birey
yer almaktadir. Ameliyat sonras1 donemde VAS'ta agr1 siddetinin >4 oldugunu belirten hastalara
ayak masaj1 veya el masaj1 uygulandi. Uygulama el ve ayak masaj1 egitimi almis aragtirmaci-
hemsire tarafindan gerceklestirilmistir. Ayak veya el masaji i¢in 20 dakika, her ayak veya el i¢in
10 dakika ayrildi. Ayak veya el masaj1 sonras1 agr1 siddeti skorlarin1 degerlendirmek i¢in 30, 90
ve 150. dakikalarda VAS kullanilmistir.

Aragtirmanin sonucunda masajdan 30 dakika sonra, VAS’a gore ortalama agr1 siddeti puanlari
bakildiginda fark yoktur. Fakat 90 ve 150. dakikalarda ayak masaj1 grubu ve el masaj1 grubunun
VAS’a gore ortalama agri siddeti puanlar1 kontrol grubuyla kiyaslandiginda daha az oldugu
goriilmiistiir. Ayak masaj1 grubundaki hastalarin analjezik ihtiyacinda kontrol grubuna kiyasla
anlamli bir azalma tespit edilerek masajin postoperatif agr1 kontroliinde etkilidir. (S6zen &
Karabulut, 2020)
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TABLO:1 ORNEKLEM ARASTIRMA YONTEMI ve SONUCLAR
BUYUKLUGU TASARIMI
CALISMA
BASLIGI ve
YILI
The Use of | Kasim 2018'den | Paketlenmis lavanta inhalerinin agri Katilimcilari %58 i
Lavender Ocak 2019'a | yonetiminin farmakolojik tedavisiyle lavanta inhalerinin agr
Aromatherapy | kadar olan3 | birlikte ek bir tedavi olarak (miidahale | yonetimi i¢in faydali bir
for Pain After | aylik bir siirede | grubu)etkilerini, yalnizca farmakolojik | ara¢ oldugunu bildirmis
Total Hip and | total kal¢a ve diz | tedaviyle (kontrol %76 s1ise kullanmaya
Total Knee artroplastisi grubu) karsilagtirmast devam edeceklerini
Arthroplasty gegiren o sOylemis.
miidahale Her hastaya analjezik u.yvg.ulanml.s ve
2023 grubu:53 kontrol ameliyat sonrafl gerektiginde opioidler
grubu:49 olmak uygulanmis mudghale grubune} ek
iizere 102 olar.ak .pa.ketlenmls lfcwanta yagl
katilimer dahil verilmistir.(Randomize Kontrollii)
edilmigtir.
The effects of | Koroner arter | Miidahale grubu 5 damla %20 lavanta | Miidahale grubunun agr
lavandula bypass greft | esansiyel yagi soludu ve plasebo grubu skorunda daha fazla
aromatherapy | cerrahisi geciren |5 damla damitilmis suya maruz diisiis ve daha az
on pain relief 98 hasta birakildi. Lavanta yag1 veya damitilmig analjezik kullanim1
after coronary | miidahale:49 kisi | su,kolye sekline doniistiiriilen steril gOrilmiistir.
artery bypass | plasebo:49 kisi | gazli beze damlatildi. Denekler kolyeyi
graft surgery: lic glin st iiste takt1 ve her 24 saatte bir
A randomized . Her midahale gerceklestirildi.(Randomize
clinical trial fnudahaleden Kontrollii)
once ve 30 dk
2022 sonra agri1 siddeti
Abdominal Yogun bakim | Calisma katilimcilart yogun bakim dis1 | Degerlendirilebilen hasta
Surgical disinda cerrahi cerrahi iinitesine kabul edildikten sayis1 147 dir.
Patients servislere alinan | sonraki 24 saate kadar ameliyat sonrasi . o .
Randomized 172 hasta agri i¢in standart bakim veya standart Bolgesel sinir blogu
to bakim ve aromaterapi almak iizere uygulanaq hastalarda
Aromatherapy rastgele secildi.Standart bakima karsilik a{omaterapl uygulamast
for Pain standart bakima ek olarak bir damla agri skorla@r.lda 5 kattan
Management lavanta esansiyel yagi topikal olarak faéla 1y11§§me
boynun arkasina, sakaga, kulaga, bilege gostermistir.
2021 y , $akaga, £a, bileg

veya hastanin tercih ettigi bolgeye
uygulandi.(Randomize Kontrollii)

Aromaterapi grubunun
24 saat i¢inde %70 daha
az ila¢ kullanmigtir
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TABLO:2 ORNEKLEM ARASTIRMA YONTEMI ve SONUCLAR
v .. |TASARIMI
CALISMA BUYUKLUGU
BASLIGI ve
YILI
The Effects of | Ingunial herni Miidahale grubundaki hastalara 20 dk | Kontrol grubu ile
mhalation ameliyati olan 90 | boyunca oksijenle birlikte 4 damla %2 | karsilastirildiginda
aromatherapy | kisi lavanta yag1 solurken kontrol grubu miidahale grubunun agr1
using lavander . ise sadece oksijen soludu. siddeti diizeyleri
o Miidahale q e .
essential oil on . . Ol¢iimlerin her
. grubu:45 Ameliyat sonrast agr1 skoru 0.dk

postoperative asamasinda anlamli

. 2saat,6saat,24 saat sonra analog skala ot e
pain of Kontrol grubu:45 derecede daha diistiktii.

mgunial hernia

kullanilarak 6l¢iildii. (Randomize
Kontrollii)

Lavanta esansiyel yag1

2020 ile aromaterapi ingunial
herni ameliyati sonrasi
agr1 azaltmada etkilidir.

The Effect of | Ingunial herni Deney grubuna 5 damla giil yagi bir | Deney grubunun ve

Aromatherapy | geciren 60 hasta |pamuga dokiilerek hastanin yakasina | plasebo grubuna gore

with Rosa Db laseh veya yastigina tutturuldu ve hastalar | agrinin orta ve hafif

damascena eney ve plasebo 1y unu 20 dakika boyunca soludu. diizeyde oldugu 8. Ve 12.

olarak ikiye . . b

Essence on d Plasebo grubunda ayn1 yontemle bes | Saatlerinde agriy1

Postoperative ayridi. damla tath badem yagi verildi. azaltilmasinda etkili

Pain in o o ) . oldugu bulunmustur.

Inguinal Her iki grupta agr1 siddeti ameliyattan

. . 4,8,12 saat sonra analog skala

Hernia Repair L .

kullanilarak 6l¢iilmiis. (Randomize

2020 Kontrollii)

Nursing Laparotomi Miidahale li¢ giin iist liste ve giinde Lavanta ve giil

aromatherapy | sonrasi 30 kisi bir kez 20 dakika siireyle aromaterapisi hastalarin

using lavander gerceklestirilmis ve her seans 45 ila agrisini azaltabilecegi
with rose 30 dakika arasinda siirmiistiir. 50 cc bulunmustur.

essence oil for suya bes damla giil ve lavanta yag1 o

Lo Ancak iki grup

post-surgery hava nemlendiricisine eklenerek 5

. B . karsilastirildiginda

pain uygulanmustir. (Iki gruplu 6n test ve .
lavanta aromaterapisinin

management son test kullanilarak yapilan yari . 5
daha etkili oldugu

deneysel ¢alisma) L

2020 gOrilmiistiir.
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TABLO:3 ORNEKLEM ARASTIRMA YONTEMI ve SONUCLAR
BUYUKLUGU | TASARIMI
CALISMA
BASILIGI ve YILI
Comparing the Koroner arter Calisma miidahalesi, A grubu i¢in Hem carkifelek
effects of bypass greft carkifelek cicegi esansiyel yagi ve B | hem de susam
aromatherapy geciren 60 hasta grubu i¢in susam esansiyel yagi ile esansiyel
massage with aromaterapi masajiydi. yaglartyla yapilan
. 60 hasta rastgele .
passion flower and N ) . i aromaterapik
.+ .. |dagilm yoluyla A | Aromaterapi masaji Isvec efleuraj . .
sesame essential oils .. Rt masajin ameliyat
. - ve B grubu olarak | teknigi kullanilarak yirmi dakika o
on pain intensity o . sonrasi agri
. ikiye ayrilmistir. boyunca terapistin avucunun hafifce - b
among patients .. yogunlugunu
. bastirilmasiyla bacaklara, tist i .
undergoing coronary . N onemli dlcilide
ekstremiteye ve st ve alt sirta <
artery bypass ST azalttig1
. uygulanmustir. Her bolge icin iki
grafting: a o 5 bulunmustur.
. mililitre ugucu yag kullanilmstir.
randomized parallel L
; .. ) . Bununla birlikte,
trial Miidahale, ameliyat sonrasi 2. lle 5. S
inlerd rud 5 . carkifelek cicegi
2023 giinlerde, uykudan en az saat once, grubundaki agri
4 giin {ist iiste giinde bir kez .
o .| azalma miktar1
gerceklestirilmistir. Her aromaterapi
. " . susam grubuna
masaj1 seansindan once ve 30 dakika | .. . Cn
511 deserlendi i gbre onemli olgiide
sonr? agri ci:{ger c;:(n 1rmesi( o daha fazla
yapimuistir. e? 1k1 grupta 1'turn olmustur.
katilimeilar rutin postoperatif
analjezikler almistir. (Cift kor
Randomize Kontrollii)
A Randomized Artroplasti geciren | Miidahale, ameliyat sonrasi hastanede | 47 katilimc1
Controlled Trial of |50 hasta rastgele | giinde ii¢ kez ve taburcu olduktan calismay1
Music for Pain olarak tedavi sonra evde 2 giin boyunca 30 dakika |tamamlamistir.
Relief after (miizik ve boyunca kendi sectikleri miizigin Ameliyattan sonra
Arthroplasty analjezik ilag; n = | dinlenmesinden olusmustur. miizik dinleyen
Surgery 25) veya kontrol Katilimcilar miizik dinlemeden katilimeilar
2031 (sadece analjezik | (tedavi grubu) veya yemekten hastanede ve
ilag; n = 25) (kontrol grubu) 6nce ve sonra agri taburcu olduktan
gruplarina yogunlugunu sonra evde 6nemli
atanmistir. degerlendirmistir.(Randomize Olciide daha diistik
Kontrollii) agr1 siddeti
bildirmislerdir.
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TABLO:4 ORNEKLEM ARASTIRMA YONTEMI SONUCLAR
BUYUKLUGU VE TASARIMI
CALISMA BASILIGI
ve YILI
Effect of hand [k defa karaciger | Deney grubunda arastirmaci | Deney grubunda el
massage on pain and | transplantasyonu | el masaji uygulamistir. masaj1 dncesi ve sonrasi
anxiety in patients yapilmig 80 Kontrol grubunda herhangi | tiim dlgiimlerde kontrol
after liver yetigkin hasta bir tedavi uygulanmamigtir. | grubuna kiyasla
transplantation: A (Randomize Kontrollii) istatistiksel anlamlilikla
randomised controlled deney grubu:40 agr1 siddeti ve anksiyete
trial kontrol grubu:40 diizeyleri puan
ortalamalar1 daha diisiik
2020 et
oldugu goriilmiistiir.
Efficacy of Hand and | Laparoskopik Ameliyat sonrast donemde | Masajdan 30 dakika
Foot Massage in kolesistektomi VAS'ta agr1 siddetinin >4 sonra, VAS'a gore
Anxiety and Pain yapilan toplam oldugunu belirten hastalara | ortalama agr1 siddeti
Management 196 hasta ayak masaj1 veya el masaj1 | skorlar
Following . uygulandi. Uygulama el ve | karsilagtirildiginda,
Laparoscopic Ayak masaji ayak masaj1 egitimi almis anlaml1 bir fark olmadigi
Cholecystectomy: A grubunda:63 hasta aragtirmaci-hemsire tespit edilmistir.
Controlled i tarafindan gerceklestirildi.
Randomized Study Silfifﬁ;-as hasta ST JAnakooveso.
: Ayak veya el masaji icin 20 | dakikalarda ayak masaj1
2020 Kontrol dakika, her ayak veya el i¢in | grubu ve el masaji

grubunda:68 hasta

10 dakika ayrildi. Ayak veya
el masaji sonras1 agri siddeti
skorlarin1 degerlendirmek
i¢in 30, 90 ve 150.
dakikalarda VAS
kullanildi.(Randomize
Kontrollii)

grubunun VAS'a goére
ortalama agri1 siddeti
skorlar1 kontrol grubuna
gore daha diistiktii.

Ayak masaji ve el masaji
grubundaki hastalarin
analjezik ihtiyacinda
kontrol grubuna kiyasla
anlaml1 bir azalma tespit
edilmistir

CONFERENCE BOOK

Academy Global Publishing House

146




<

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

SONUC

Aragtirmamizda postoperatif donemde en ¢ok karsilasilan istenmeyen durum olan agrinin
yonetiminde kullanilan tamamlayici tedavi uygulamalarinin etkisi gosterilmis ve bu yontemler
tavsiye edilmistir. Literatiir taramasinda, aromaterapide lavanta yaginin daha fazla kullanildig:
ayrica giil, susam ve carkifelek esansiyel yaglarinin kullanildigi goriilmiistiir. Lavanta
aromaterapisinin giil ile karsilastirlldiginda agri kontroliinde daha faydalidir. Susam ve
carkifelek aromaterapisi karsilagtirildiginda ise carkifelek yaginin agriyr daha fazla azalttig
goriilmiistiir.

Miizigin farkli zaman araliklariyla hastane ve taburculukta dinletildigi, masaj uygulamasinin el
ve ayagl yapildiginda agr1 siddetinde azalma oldugu, ayak masaji uygulanan hastalarin
analjezik ihtiyacinda azalma bildirilmistir. Cerrahi sonrast1 dénemde agri yoOnetiminde,
hemsireler tarafindan uygulanan tamamlayict tedavi uygulamalarimin etkili oldugu
belirlenmistir.
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OZET

Cinsellik kavrami intrauterin yasam ile baslar ve 6liime kadar devam eder. Bu siire¢ kadinin
yasami boyunca degisiklik gosterir. Kadin cinselligi; dogum, ergenlik, menopoz gibi biyolojik
olaylardan, etnik kiiltiirlinden, psikolojik faktdrlerden ve cinsel yoneliminden etkilenebilir.
Cinsel aktivite bireyin fiziksel, psikolojik ve sosyal yasamin 6nemli bir par¢asidir. Dogum
sekli, dogum sayisi, epizyotomi varligi, postpartum depresyon, hormonal ve fiziksel
degisiklikler, kadinda degisen rol algis1 ve yorgunluk gibi faktorler postpartum donemde
kadinin cinsellige bakis agisin1 ve cinsel yasam kalitesini etkilemektedir. Bu donem ciftlerin
cinsel yasamlar1 i¢in daha ¢ok miicadele ettikleri zamandir. Bir bebegin diinyaya gelisiyle;
kadinin anatomisi ve hormonlari, aile yapisi, partner iliskileri, dolayisiyla kadinin dogum sonu
cinsel saglig1 ve davranislari da etkilenmektedir. Dogumdan sonra uyku problemleri, emzirme,
uzun siiren yara yeri iyilesmesi gibi sebepler ciftlerin cinsel yasamlarini erteleme hatta bazen
gerek duymama hissi uyandirmaktadir. DSO’niin bildirdigine gore; postpartum 8. haftada
kadinlarin %71°1, 10. haftada %901 cinsel iligskiye baglamaktadir. Literatiir incelendiginde
dogum sonu donemde ilk 2-3 ayda cinsel islev prevalansinin %41-83 arasinda oldugu
bildirilmistir. Postpartum donem kadinda fizyolojik ve psikolojik olarak eskisine gore farkl bir
donem baslangicidir. Olusan degisiklikler kadinin cinsel hayatin1 etkilemektedir. Kadinlarin
cogu bu degisikliklerinin sonucunu saglik profesyonelleri yerine yakin gordiikleri kisilerle

paylasmaktadir. Toplumsal olarak cinsel saglik hakkinda konusmaya c¢ekinen kadin

CONFERENCE BOOK Academy Global Publishing House 149




<

H ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

popiilasyonu olan bir cografyada saglik profesyonellerinin olusan degisiklikler ve sonucu
bakimindan kadini sik sik degerlendirmesi gerekmektedir. Kadinlarin dogum sonrasi cinsel
gereksinimlerinin belirlenmesi, cinsel sorunlarin giderilmesi, cinsel yasamla ilgili tutum ve
davraniglarin agiklanmasi, egitim verilmesi ve rehberlik edilmesi ebe rollerindendir. Ebelerin
dogum sonrasi taburculuk egitimlerinde ve postpartum vizitlerinde bu konulara yer vermeleri
gerekmektedir. Bu derleme ¢alismasinda postpartum donemde yasanan cinsel saglik sorunlari

ve saglik profesyonellerinin sorumluluklari ele alinacaktir.

Anahtar Kelimeler: Cinsel saglik, postpartum donem, cinsellik, postpartum dénem sorunlar.
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ABSTRACT

The concept of sexuality begins with intrauterine life and continues until death. This process
undergoes changes throughout a woman's life. Female sexuality is influenced by biological
events such as childbirth, adolescence, and menopause, as well as by ethnic culture,
psychological factors, and sexual orientation. Sexual activity is an essential aspect of an
individual's physical, psychological, and social life. Factors such as the mode of delivery,
number of births, presence of episiotomy, postpartum depression, hormonal and physical
changes, altered role perception, and fatigue affect a woman's perspective on sexuality and
sexual quality of life during the postpartum period. This phase is often a time when couples
face greater challenges in their sexual lives. With the arrival of a baby, the woman's anatomy
and hormones, family structure, and partner relationships are impacted, subsequently
influencing postpartum sexual health and behaviors. Postpartum challenges such as sleep
disturbances, breastfeeding, and prolonged wound healing may lead couples to delay or even
deprioritize sexual activities. According to the World Health Organization (WHO), 71% of
women resume sexual intercourse by the 8th postpartum week, and 90% by the 10th week.
Literature indicates that the prevalence of sexual dysfunction during the first 2-3 months
postpartum ranges between 41% and 83%. The postpartum period marks the beginning of a
new phase for women, both physiologically and psychologically, compared to before. These
changes affect a woman's sexual life. Most women share the outcomes of these changes with
individuals they feel close to rather than with healthcare professionals. In a society where

women are hesitant to discuss sexual health issues, healthcare professionals must frequently
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evaluate women regarding these changes and their consequences. Determining women's sexual
needs after childbirth, addressing sexual issues, explaining attitudes and behaviors related to
sexual life, providing education, and offering guidance are among the roles of midwives.
Midwives should include these topics in discharge education after childbirth and postpartum
visits. This review study will address sexual health problems experienced during the postpartum

period and the responsibilities of healthcare professionals.

Keywords: Sexual health, postpartum period, sexuality, postpartum period issues.
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POSTPARTUM DONEM CiNSEL SAGLIK SORUNLARI
1. GIRIS
Kadinin bedeninde bir geri doniisiim siireci olan postpartum donem, plasentanin ayrilmasi ile
baslar ve 6-12 hafta boyunca siirer. Postpartum dénem, anne de duygusal, fiziksel ve sosyal
degisikliklerin yasandigi; bebegin ise ailesine adaptasyonunun basladigi bir siirectir. Dogumun
gerceklesmesi ile kadinin annelik roli etkin bir sekilde baslar, bu yeni role adapte olurken
ailedeki diger tyelerle iligkileri de degisiklik gosterir (Demir,2023). Eslerin birbirleri
arasindaki cinsel islevlerindeki degisiklikler bu donemde yaygindir. Dogum sonrasi cinsel
islev, ¢iftler i¢cin 6nemli bir konudur, ¢iinkii postpartum donemde ilk cinsel birlesme, giftlerin
gelisen yeni siireglerinde birbirlerine gosterdikleri samimiyetlerini arttirmay1 hedefler (Bilgi,
Bilge, 2021). Dogum sekli, dogum sayisi, epizyotomi varligi, postpartum depresyon, hormonsal
ve fiziksel degisiklikler, kadinda degisen rol algis1 ve yorgunluk gibi faktorler postpartum
donemde kadinin cinsel tutumunu ve cinsel aktifligini baslatip siirdiirebilmesini etkilemektedir.
Hizla gerceklesen fizyolojik degisimler, annede yorgunluk, ailesine karsi yetersizlik hissi,
sosyal hayattan kendini soyutlama, bebege 6zgii davraniglar, annenin bebegi ile daha ¢ok vakit
gecirmesi ve bunun esi ile arasinda bir sorun haline gelmesi postpartum déneme adaptasyonu
zorlagtiran faktorlerdendir (Demir,2023). Postpartum donemde kadinlar 8. haftada %71
oraninda, 10. haftada %90 oraninda DSO verilerince cinsel iliskiye baslayabildiklerini ifade
etmektedirler (Baskaya, Karakog, & Ozerdogan, 2018). Arastirmalar sonucunda postpartum
donemde ilk 4-12 hafta igerisinde cinsel islev insidansinin %41-83 arasinda oldugu
bildirilmistir (Bilgi, Bilge, 2021). Kadinlarin ¢ogu olusan degisikliklerinin sonucunu saglik
profesyonelleri yerine yakinlariyla paylasmaktadir. Toplumda cinsel saglik hakkinda
konusmaya c¢ekinen kadinlar i¢in saglik profesyonelleri olusan degisiklikler ve sonucu
bakimindan kadinlar1 postpartum dénemde sik sik degerlendirmelidir (Baskaya, Karakog, &
Ozerdogan, 2018). Bu derleme calismasinda postpartum dénemde yasanan cinsel saglik

sorunlar1 ve saglik profesyonellerinin sorumluluklari ele alinacaktir.
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2. POSTPARTUM DONEMDE CIiNSELLiGi ETKILEYEN FAKTORLER
2.1. Fizyolojik Nedenler
2.1.1. Emzirme;

Postpartum donemde emzirme anne ve bebek arasindaki iletisimin giiglenmesinde en etkili
yontemdir. Emziren kadinlar ile emzirmeyen kadinlarin arasinda postpartum donemde cinsel
hayatlarinda farkliliklar olmaktadir. Bu farklilik emziren annelerde salgilanan siit yapimini
arttirict olan prolaktin ve oksitosin hormonlarinin emzirmeyen annelere gore daha fazla
olmasindan kaynaklanmaktadir (Selimoglu, Beydag, 2020). Emzirme de cinsellik en ¢ok
Ostrojen, androjen hormonlarinin azalarak prolaktin hormonunun artisi ile alakalidir. Emzirme
ile annelerde salinan prolaktin seviyesinin artmasi sebebiyle cinselligi arttirmada aktif rol alan
Ostrojen hormonun azalmasi bu donemde kadinlarin cinsel yasamlarini olumsuz etkiler.
Ostrojen hormonun azlig1 annelerde cinsel isteksizlik olusturur. Bu nedenle emziren anneler
postpartum donemde cinsel hayatlarina daha ge¢ donerler. Ayni1 zamanda Ostrojen eksikligine
bagl olarak vajinal hasar ve bununla birlikte disparoni gelisir bu da kadinin cinsellikten zevk
almamasina sebep olur (Bilgi, Bilge, 2021). Fakat, memelerin emme refleksi ile stimiilasyonu,
hassasiyeti ve dolgunlugunun artmasi nedeniyle emzirmenin cinsel istegi artirip artirmadigina
yonelik farkli ifadeler de mevcuttur. Bazi kadinlarda emme refleksine bagl olarak oksitosinin
artmasi sonucunda dogal etkisi olan, uterus kasilmalar1 orgazma benzeyen hisler uyandirabilir.
Bir meta analiz caligmasinda emziren annelerin %33-50’si bebeklerini emzirmeyi erotik

buldugunu belirtmistir (Baskaya, Karakog, & Ozerdogan, 2018).

Emzirmenin cinsel aktivite ve cinsel kalite {izerine etkisini belirlemek amaciyla Alp-Yilmaz ve
ark.’nin (2019) yaptig1 ¢alismada 161 emziren ve 176 emzirmeyen kadin ile ¢aligilmistir.
Emziren ve emzirmeyen kadinlarin hepsi i¢in postpartum donemde az sayida cinsel iligskide
bulunmalar1 ve disparoni sikayeti yasamalar1 ortak sonucudur. Emzirmeyen kadinlarda cinsel
doyumun daha yiiksek yasandig1 bulunmustur. Emziren grupta cinsel isteksizligin fazla olmasi
ve cinsel iligki sikliginin az olmasia ragmen, bildirilen cinsel yasam kalitesinin iki grup

arasinda da benzer oldugu bulunmustur.

Szo6ll6si ve ark. ‘nin (2020) yaptig bir calismada kadinlarin %50,55't sadece anne siitiiyle
besleme grubunda, %42,66's1 hem anne siitii hem de formiil mama ile besleme grubunda ve
%31,11'1 formiil mamayla besleme grubunda cinsel islev bozuklugu yasadiklarin1 bildirdi.

Bebek besleme yonteminden bagimsiz olarak en ¢ok rastlanan islev bozuklugu cinsel istek
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azlig1 sadece anne siitiiyle beslenen kadinlarin dogum sonrasi 3. ayda cinsel sorunla karsilasma
olasiliginin arttig1 gdzlemlenmistir. Cinsel sagligin korunmasi ve uzun siireli emzirmenin tegvik
edilmesi i¢in ciftlerin dogum sonrasi cinsellik ve emzirme gibi etkileyen faktorler konusunda
kapsamli bilgilendirmelere ve profesyonel destek ve danismanliga ihtiyaglarinin oldugu

sonucuna varilmstir.
2.1.2. Epizyotomi ve Perineal Travma:

Cinsel yasamin normal siirdiiriilebilmesi i¢in perine bolgesinin ve pelvik kaslarinin saglikli
olmasi 6nemlidir. Dogum ile pelvik taban kaslarinda anatomik ve fonksiyonel degisiklikler
olusur, bu da kadinlarin postpartum donemde cinsel sagliklarii etkileyen sikayetlerinin
artmasindan sorumlu olabilir (Bilgi, Bilge, 2021; Gutzeit, Levy & Lowenstein, 2020). Vajinal
dogum sirasinda; epizyotomi, yirtik ve yaralanmalarin olmasi, dogumda yardimci alet
kullanmasi, perineal travmalar sonucunda anneler dogum sonu cinsel iligki sirasinda agr1 ve aci
yasamaktadirlar. Dogum sonrasi perineal travma ya da epizyotomi sonrasi ¢iftler cinsel
iligkileirnde kadin bedeninin zarar gérmesine yonelik endise yasayabilir (Bilgi, Bilge, 2021;
Olsson, Lundqvist ve ark.2005).

Pelvik tabanin destegini saglayan kas, bag ve sinir dokularinda doguda meydana gelen
travmalar sonucu pelvik taban da disfonksiyon goriiliir. Bu perine hasarina forseps, epizyotomi,
dogum eyleminin uzun siirmesi, vajinal dogum, gebelik veya 4500 gramdan fazla olan bebekler
neden olabilir. Pelvik taban disfonksiyonlari sonucunda ise pelvik tabanin tuttugu organlarda

sarkma, liriner inkontinans ve cinsel yagsamda bozulmalar meydana gelir (Bilgi, Bilge, 2021).

Postpartum donemde dogum seklinin vajinal ya da sezaryen olmasinin kisa ve uzun vadede
cinsel islev tizerinde bir etkisi olmadigi bulunmustur. Fakat vajinal dogumda olusan 3. ve 4.
derece yirtiklar dogum sonrasi cinsel islev bozukluguna sebep olmaktadir. Yapilan ¢aligsmalar
da vakum ya da forsepsle yapilan dogumlarda, dogum sonu cinsel islev ilizerinde olumsuz bir
etkisi olabilecegi vurgulanmis, fakat yeterli bilgi i¢in daha ¢ok ¢alismaya ihtiya¢ vardir (Bilgi,
Bilge, 2021; Ciftci, Pelit ve ark. 2018).

Barret ve ark. (2000) yaptig1 ¢alismada; kadinlarda cinsel problemlerin dogumdan 6nce %38
iken, postpartum donemde ilk ii¢ ayda %83’e yiikseldigi ve ii¢ aydan sonra %64’ler diistiigii
bildirilmistir. Bunun nedenini ise kadindaki perine bdlgesindeki yirtik ve yaralanmalarin

olmasindan ve epizyotominin varligindan kaynaklandigi sonucuna varilmstir.
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Signorella ve ark.’nin (2001) yaptiklar1 ¢alismanin amaci obstetrik perineal travma ile dogum
sonrast cinsel islevsellik arasindaki iligkiyi degerlendirmektir. Calisma vajinal dogum sonrasi
3 grup primipar kadinda retrospektif kohort tasarimiyla gergeklestirilmistir. Grup 1 (n = 211)
saglam perine veya birinci derece perine yirtigi olan kadinlar; grup 2 (n = 336) ikinci derece
perine travmasi olan kadinlar; grup 3(n = 68) ii¢lincii veya dordiincli derece perine travmasi
olan kadinlardan olusmaktadir. Bu 6rneklem bize %70 oraninda bir sonu¢ vermektedir.
Sonucunda dogumdan 6 ay sonra, tiim primipar kadinlarin yaklagik dortte biri, dogumdan
sonrasinin dogumdan Onceye kiyasla daha az cinsel duyum, kotiilesen cinsel tatmin ve daha az
orgazm olma sikayetlerini bildirmistir. Dogumdan 3 ve 6 ay sonra sirastyla %41 ve %22'si
cinsel iliski sirasinda agr1 yasadigini bildirmistir. Perineal travma ve doguma yardimci alet
kullaniminin dogum sonrasi cinsel iligkide agr1 siklig1 veya siddeti ile iligkili faktorler olarak
saptanirken, perineal hasarin dogum sirasinda en aza indirilmesinin bu sikayetleri azaltacagi

sonucuna varilmstir.
2.2. Hormonsal Nedenler
2.2.1. Ostrojen:

Ostrojen hormonu dogum sonu dénemde emzirmenin baslamasiyla azalmaktadir. Bu durum
vajinal biitlinliiglin korunmasini, cinsel istekte artmayi, pelvik bolgenin kan akiminda
azalmasim1 ve kadinin orgazm olusumunu olumsuz yonde etkiler (Baskaya, Karakog, &

Ozerdogan, 2018; Yoriik, 2014; Uckert, Mayer ve ark. 2006).
2.2.2. Progesteron:

Ostrojen hormonu ile birlikte postpartum dénemde emzirmeye bagli olumsuz ydnde etkileyen
bir diger hormon da progesterondur. Emziren annede emme refleksi ile prolaktin artar ve
progesteron, Ostrojen hormonlarinin azalarak vajinada kuruluk gelisir (Baskaya, Karakog, &

Ozerdogan, 2018; Karacam,2008).
2.2.3. Prolaktin:

Salinimiyla kadinda Ostrojen ve progesteron hormonlarinin azalmasina bagli olarak cinsel
isteksizlik olusturur. Siit arttirict hormon olarak bilinen prolaktin, anneye bebegi ile
baglanmasini kolaylastirirken kadinin cinsel arzularimi geri plana atar (Baskaya, Karakog, &

Ozerdogan, 2018; Karagam,2008; Incesu, 2004).
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2.2.4. Oksitosin:

Duygusal baglanmay1 arttiran ve sevgi hormonu olarak da bilinen bu hormon kadinlarda cinsel
istegi arttirirken annelik baglarini da arttirir (Baskaya, Karakog, & Ozerdogan, 2018; Lee,
Macbeth ve ark. 2009).

2.2.5. Androjenler:

Cinsel arzular destekleyen davraniglarin artmasini saglarlar. Kadinlarin cinsel uyarilmalarini
hizlandirirlar. Androjenler azaldiginda cinsel isteksizlik artar veya orgazm bozuklugu

yasanabilir (Baskaya, Karakog, & Ozerdogan, 2018; Y&riik,2014; Berman, Bassuk, 2002).
2.3. Psikolojik Nedenler
2.3.1. Postpartum Depresyon:

Annenin ruhsal durumu postpartum donemde cinsel islev bozukluguna sebep olan bir diger
unsurdur. Kadinlarin ¢ogu bu duruma kolay adapte olabilirken, bir kismi1 bu siirecte kroniklesen
ruhsal sorunlarla miicadele etmek zorunda kalabilirler. Dogum sonu donem kadinlarin
hayatlarinda depresyona yakalanma riskinin fazla oldugu bir siiregtir. Aile i¢inde ¢atigmalar,
bu donemden Once geg¢irilmis depresyon ge¢cmisi, kadinin yeni hayatina adaptasyonunda ki stres
ya da sosyoekonomik zorluklar postpartum donemde depresyonu destekleyen faktorler
arasindadir (Bilgi, Bilge, 2021). Dogumdan sonraki altinci hafta civarinda goézlenen bu

durumun belirtileri arasinda cinsel isteksizlik goriiliir. (Ozdamar, Yilmaz ve ark. 2014).

Gebelikte ve postpartum donem 12. aya kadar takip edilen 211 kadinin, gebelik boyunca ve
postpartum donem ilk 6 ayda cinsel islevlerde diisiis gostermis ve bu durum 12. Aydan itibaren
diizelmeye basladig1 gézlemlenmistir. Postpartum depresyon geciren kadinlar i¢in, cinsel islev
gebelik boyunca daha diisiik ve dogum sonrasi 6. ayda depresyon yasamayanlara gore daha
diisiik olmaya devam ettigi gozlemlenmis. 12. ayda devam eden depresif belirtilerin cinsel
islevde azalmayla iligkili bulunmus. Partner desteginin yiiksek oldugu kadinlarda cinsel

islevselliginde yiikseldigi bulunmus (Galbally, Watson ve ark. 2019).

2.3.2. Yorgunluk:
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Yorgunluk, gebelikte baslayarak postpartum dénemdeki siirecinde de kadinin deneyimledigi en
etkili durumdur. Kadinin kendini bitkin ve yorgun hissetmesi cinsel arzunun olumsuz
etkilenmesi ile sonuglanir. Emzirmek igin gece uyanan annede uyku biitiinliigiiniin bozulmasi
ve cocukla gecirilen zamanin artmasi cinsel aktiviteyi bozan faktorler arasinda ele alinir.
Dogum sonrasi kaliteli uykunun azalmasi ve olusan bos zamaninda kadinin cinsel aktivite
yerine uyumak ya da kendine vakit ayirmak istemesi olasi sonuglarindandir. (Olsson, Lundqvist

ve ark. 2005).
3. YASANAN CINSEL SORUNLAR
3.1. Disparoni:

Cinsel aktivite sirasinda yasanan agri, pelvik kaslarin penetrasyonu veya sikismasi sonucunda
derin agr1 ve vulva agrisiyla karakterize olup, her yastaki kadinda goriilebilmektedir (Ozcan,
Beji, 2018). Disparoni yiizeysel ve derin olarak iki sekilde yasanabilir. Yiizeysel disparoni,
penetrasyon sirasinda vajina girisinde veya vajinanin i¢ kisminda hissedilen agri, act hissi
olarak ifade edilir. Tekrar eden bir act hissi perinenin herhangi bir bolgesinde hissedilir.
Yiizeysel disparoni sadece penetrasyon ile degil kadinin giinliikk yasamindaki davraniglarinda
da ortaya ¢ikabilir. Derin disparoni penetrasyonun derin olmasina bagh bir agridir (Bilgi, Bilge,
2021).

Laserasyon sonucu epizyolu dogumlarda, forseps ya da vakum kullanilarak yapilan dogumlarda
ve ilk dogumlarimi gerceklestiren kadinlarda disparoni daha ¢ok yasanmaktadir. Emzirirken
prolaktin hormonun salgilanmas: ve Ostrojen, progesteron hormonlarinin baskilamasindan
dolay1 ve uterusun emzirmeye bagli olarak iyilesme siirecinde yasanan disparoni kadinin cinsel

yasamini olumsuz etkileyen faktorlerden bir digerini olusturur (Bilgi, Bilge, 2021).

Manresa vd.’nin (2019) yaptig1 sistematik derlemesi ve meta analiz sonucunda vajinal dogum
yapan kadinlarin dogumdan 2 giin sonra perineal travma olan veya olmayan kadinlarin ayni
oranda perineal agr1 insidansini yasadigini géstermektedir. Dogumdan 4-10 giin sonra, perineal
travmanin varlig1 veya yokluguna bagl olarak perineal agrida azalma oldugu gézlemlenmis.
Kadinlar en yiiksek perineal agrinin epizyotomi ile alakali oldugunu ifade etmisler. Disparoni
siklig1, vajinal dogum sonrasi saglam perine ile cinsel iliskiye yeniden baslandiginda daha
yiiksek oldugu sonucuna varilmig. Kadinlar bir sene sonunda, perineal travma olsun veya

olmasin hala disparoni yasamaktadir sonucuna ulasilmistir.
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Krapf, Tappy vd.’nin (2020) caligmasinda vajinal dogumlarda yardimci alet kullanilmasi ve
epizyotomi uygulamasinin azaltilmasiyla postpartum donemde perineal agr1 ve disparoni

sikayetlerinin azalacag1 ya da 6nlenecegini bildirmistir.

3.2. Vajinal Kuruluk:

Postpartum dénemdeki Ostrojen ve progesteron hormonlarinin etkisiyle vajina da kuruluk
olusur. Emzirmeye bagli olarak prolaktin hormonu ytikselir ve kadinlik hormonlarini baskilar.
Bunu sonucunda cinsel istek ve uyarilma olmadigi durumlarda hormon disiikliiglinden

kadinlarda vajinal kuruluk gériilmektedir (Baskaya, Karakog, & Ozerdogan, 2018).
3.3. Pelvik Taban Disfonksiyonu:

Vajinal dogum PDT’nin olusmasinda en onemli sebeptir. Bu konuda yapilan ¢aligmalarda,
dogumun pelvisteki sinir, kas ve bag dokuya zarar vermesine bagli olarak pelvik tabanda hasara
neden oldugu belirlenmistir (Kizilkaya, Beji ve ark. 2021; Komiircii, Ugur, 2017). Pelvik
tabanin kadinda miksiyon ve defekasyon ¢ikisini saglama, cinsel iliskiyi gerceklestirme gibi
onemli fonksiyonlar1 vardir. Pelvik tabanin bozuklugu kadinda triner, fekal inkontinans ve

cinsel disfonksiyon sikayetlerini artirir (Kog, Oskay, 2015; Bilgi¢, Kizilkaya Beji ve ark.2012).

Kadinin dogum i¢in litotomi pozisyonunu almasi pelvik kaslarinda olusan gerilmesine ve
uriner ve fekal inkontinans olusmasina sebep olur (Johnson,2011). Bu durumu yasayan
kadinlarda cinsel aktivite azlig1 ve cinsel aktivite bozuklugu yiiksek oranda goriiliir. Bunun
nedeni bu kadinlarin beden algilarinda bozulma, partnerine kars1 utanma ve ¢ekingen tavirlar,
kendilerini fiziksel ve cinsel yonden feminen hissetmemeleri, olusabilecek koku nedeniyle
endise duymalar1 ve bundan dolay1 pedlerini ve bezlerini siirekli degistirme istegi, cinsel
birliktelik sirasinda idrar kagirma, esin olumsuz davranislart ve ¢ekiciliginin azaldigini ifade
etmesi kadinlarin cinsel aktivitelerini olumsuz etkilemekte ve yasam kalitesini diisiirmektedir

(Kog, Oskay, 2015; Akhan, 2009).

Mous, Muller ve ark’nin (2008) yaptig1 ¢aligmada obstetrik anal yirtik ve hasarinin fekal
inkontinans ve cinsel sikayetlerin siklig1 {izerine uzun donem etkilerini belirlemeyi

amaclamistir. Bu caligmanin sonucunda dogum siirecinde anal sfinkterin yirtilmasinin,
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postpartum déonemde cinsel birlesme sirasinda fekal inkontinansin yasanmasina sebep oldugu

bulunmustur.

Brubaker ve ark’nin (2008) c¢alismasinda anal sfinkter yirtigina sahip kadinlar olmayan
kadinlarla kiyaslandiginda cinsel fonksiyon puanlarinda higbir fark bulunmazken postpartum

donem ilk 6 ayda cinsel aktiviteye donme oranlarinda diistiigli bulunmustur.

3.4. Cinsel Isteksizlik/ Libido Kaybi:

Cinsel uyarilmanin bozulmasi cinsel istekte bir degisiklik olmadig1 halde cinsel birliktelik
sirasinda uyarilmanin azalmasi ya da yok olmasiyla karakterizedir. Siirekli ya da tekrar olarak
cinsel uyarilmanin olmamasi, vajinanin kuru kalmasi kadmin cinsel uyarilmasinin yeterli
olmamas1 ya da cinsel aktivite bitene kadar bu siireci siirdiirememe durumu olarak
aciklanmaktadir. Kadinin postpatum siirecinde yorgunluk, emzirme gibi sebeplere bagli olarak
hormon diizeyi degisiklikleri cinsel uyarilmada vajinanin normal yanitlarini olumsuz etkiledigi
icin, bu slirecte cinsel uyarilma sorunu tek basina da bir sebep olusturmaktadir (Bilgi, Bilge,
2021; Beji, Cayir, 2019). Emzirme, bu donemde cinsel istek ve uyarilmay1 hormonsal olarak

baskilayan en 6nemli sebeplerden biridir (Gutzeit, Levy ve ark. 2020).

Postpartum donemde kadinin, partneriyle olan cinsel yasamim etkileyen bir¢ok fizyolojik
degisiklik olusur. Bu siiregte kadinda ovulasyon gerceklesmez. Bu nedenle ovulasyon sirasinda
kadinda hormonsal ve fizyolojik degisikliklerin olmamas1 lubrikasyonunu olumsuz etkiler.
Ayrica postpartum donemde, prolaktinin artig1 dstrojen seviyesinin azaltig1 i¢in vajinal duvarlar
da incelme olur. Postpartum donemde labia mindrler orgazm yetersizliginden dolay1 daha soluk
renkli olup, cinsel uyarimi destekleyemez. Postpartum 12. haftada vajina ve uterusun eski
haline geri donmesi ile, labia mindr ve majorlerin cinsel uyariya duyarliligi artar bu sayede
vajinal lubrikasyonun tekrar gebelik Oncesi diizeyine gelir (Bilgi, Bilge, 2021; Signorella,
Harlow ve ark. 2001).

Khajehei ve arkadaslarinin (2015) 325 kadin ile yapmis olduklar1 ¢alismada, kadinlarin 3’te
2’sinin  dogumdan sonraki 12 ay i¢inde cinsel aktivitelerinde bozulma yasadiklarini
gostermektedir. Cinsel disfonksiyonlarin sebepleri sirasiyla en yiiksekten diisiige dogru
siralandiginda; cinsel istek sorunlar1 (%81,2), orgazm problemleri (%53,5) ve cinsel uyarilma

sorunu (%52,3) yasadiklar1 goriilmiistiir.
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4. SONUC VE GENEL DEGERLENDIRME

Bu donemde saglik profesyonelleri tarafindan verilen danigmanlik hizmetleri kadinin cinsel
sorunlarla bas etmesine yonelik olmalidir. Postpartum doénemde cinsellikle ilgili yeterli
danismanlik alamama, cinsel sorunlarin siiresinin uzamasina sebebiyet verirken kadinlarda
cesitli sosyal, fiziksel ve psikolojik sorunlar da dogurur. (Kog, Oskay, 2015). Oncelikle
postpartum donemin gegici bir siire¢ oldugu kadinlara anlatilmalidir. Ciftlerin daha gebelik
doneminden baglayarak cinsel yakinlasmalarinda bazi zorluklarin listesinden gelebilmeleri i¢in
gayret etmeleri, cinsel yasantilar1 ve siire¢ hakkinda konusabilmeleri 6nemlidir. Bu konuda
ciftler saglik profesyonelleri tarafindan desteklenmeli ve yoOnlendirilmelidir (Selimoglu,

Beydag, 2020).

Kadinlarin postpartum donemde cinsel yasamlarinda gerekli olan seyleri belirlemesi, cinsel
sikayetlerinin giderilmesi, cinsel aktivitesi ilgili tutum ve davramiglarin agiklanmasi, bu
donemde yasayabilecegi cinsel sorunlar ile ilgili kadinlara egitim verilmesi ve rehberlik
edilmesi saglik ¢alisanlarinin rollerindendir. Egitimin igerigi; postpartum doénemde cinsel
iligkiye yeniden baglama zamanin partnerler tarafindan uygun olan zamanin secilmesi, kadinin
bedenindeki fizyolojik degisimlerin anlatilip cinsel yasami bu degisikliklerin olumsuz
etkilemesi, cinsel iliski sirasinda kadindaki fizyolojik degisikliklere bagli olarak partnerlerin
uygun pozisyonu bulmalart gerektigi, emzirmenin cinsel yasama olan etkileri ve uygun
korunma yodntemlerini kapsamalidir. Postpartum donem taburculuk egitimleri ve vizitlerinin
icerigini saglik profesyonelleri kadinlarin bu ihtiyaclarina gore olusturmalidir (Baskaya,

Karakog, & Ozerdogan, 2018).

Postpartum doénemdeki kadindan 6ykii alirken iligkinin dogru degerlendirilmesi, cinsellige
bakis acisinin degerlendirilmesi ve hastanin destek aglar1 hakkinda bilgi alirken 6nemli noktalar
vardir; plansiz bir gebelik mi, dogum herhangi travmatik bir durum yasandi mi, bebegin dogum
sonrasinda saglik degerlendirmeleri, emzirme durumu, ila¢ kullanma durumu vb. (Kog, Oskay,
2015; Read, 2004). Dogum sonras1 donemde emzirmeye bagli olarak memelerde hassasiyet ve
uyarilma hissi artar. Bu sebeple kadinlar partnerleri tarafindan cinselligi artirmak igin
gogislerini oksamalarini isteyebilirler. Bu durumun tam tersi de olabilir (Kog, Oskay, 2015).
Ebeveynligini gerceklestirmeye calisan ciftler cinsellik yerine bebeklerine daha ¢ok vakit
ayirabilirler. Cinsel yakinlagsmalarini arttirmak i¢in banyo, miizik ve elle yapilan masaj cinsel
uyarilmay1 kolaylastirabilir (Selimoglu, Beydag, 2020). Epizyotomisi, laserasyonu olan

kadinlara da penetrasyon sirasinda vajinal derinligin kontrol edilebilir sekilde kadinin istte
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oldugu pozisyonlar ve oturma banyosu oOnerilir (Kog, Oskay, 2015; Minig, Trimble ve ark.

2008). Kadina pelvik kaslarinin giiciinii arttirmak i¢in, vajinanin eski haline gelebilmesi i¢in ve

fekal inkontinansi azaltmak ya da gidermek icin ebeler tarafindan kegel egzersizi dogru ve etkin
bir sekilde 6gretilmelidir (Kog, Oskay, 2015).
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OZET

Epigenetik mekanizmalar, gen anlatiminin diizenlenmesinde rol oynayan 6nemli faktorlerdir.
Bu mekanizmalardan biri de hareketli genetik elementlerdir. RNA transpozonlari
(retrotranspozonlar), kopyala-yapistir mekanizmasi ile genomda hareket ettikleri i¢in genom
obezitesine neden olurlar. Bununla birlikte tiir icinde ya da tiirler arasinda polimorfizm
gosterirler ve evrimsel siireglere katkida bulunurlar.

Bu ¢aligmanin amaci Kirgizistan’da dogal olarak yetisen J. regia tiiriinde ve diger ceviz (J.
mandshurica, J. cinerea, J. nigra) tirlerinde soya fasiilyesi bitkisine 0zgii SIRE1
retrotranspozonunun incelenmesidir. Bu amagla, ceviz tiirlerinden alinan 6rneklerden DNA
izolasyonu yapildi ve SIRE1 retrotranspozonu IRAP (Inter Retrotransposon Amplified
Polymorphism) teknigi kullamlarak incelendi. Orneklere ait bant profilleri incelendiginde
polimorfizmin %0-64 arasinda degistigi belirlendi.
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Elde edilen bulgularin, epigenetik degisimlerin ceviz gelisimi iizerindeki etkilerinin
anlasilmasina katki saglamasi beklenmektedir. Retrotranspozonlarin genomik dinamiklerdeki
islevlerinin anlagilmasi, ceviz 1slah galigmalar1 ve ceviz genetik kaynaklarin korunmasi igin
onemli bilgiler sunacaktir.

Anahtar Kelimeler: Epigenetik diizenleme, retrotranspozon, Juglans regia, SIRE1, genetik

cesitlilik.

Abstract

Epigenetic mechanisms are essential factors in regulating gene expression. One of these
mechanisms are mobile genetic elements. RNA transposons (retrotransposons) cause genome
obesity as they move using a copy-and-paste mechanism in genome. Moreover, they exhibit
polymorphism within or among species and contribute to evolutionary processes.

This study aims to examine soybean-specific SIRE1 retrotransposon in J. regia species naturally
grown in Kyrgyzstan and other walnut species (J. mandshurica, J. cinerea, J. nigra). For this
purpose, DNA was isolated from samples of walnut species, and SIRE1 retrotransposon was
examined using the IRAP (Inter Retrotransposon Amplified Polymorphism) technique. When
the band profiles of the samples were analyzed, it was determined that polymorphism ratios
were between 0% and 64%.

The findings are expected to contribute to understanding the effects of epigenetic changes on
walnut development. Understanding the functions of retrotransposons in genomic dynamics
will provide important information for walnut breeding studies and the conservation of walnut
genetic resources.

Keywords: Epigenetic regulation, retrotransposon, Juglans regia, SIRE1, genetic diversity.
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OZET

Insanlarin gereksinimleri igin, sadece enerji kaynagi bulmak yeterli degildir. Bu kaynagin
elektrik enerjisine doniistiiriilebilmesi ve depolanabilmesi de dnemlidir. Giines hem bol hem de
sonsuz bir enerji kaynagidir ve 1s1 enerjisiyle birlikte elektrik enerjisine de
doniistiiriilebilmektedir. Gilines pilleri ya da fotovoltaik hiicreler ile gilines enerjisinden
dogrudan elektrik enerjisi elde edilebilir. Bu baglamda organik tabanli yariiletken malzemelerin
giines pili uygulamalarinda kullanilabilirligi arastirma konusu olmustur. Ciinkii yariiletken
yapilar giines enerjisinden elektrik enerjisi iliretirken ayni zamanda depolama imkanmi da
sunabilmektedir. Organik tabanli yar1 iletken maddelerin igerisinde karbazol molekiilii dikkat
cekmektedir. Empedans spektroskopisi, giines pili akim-voltaj (I-V) egrisi boyunca farkli
noktalarda taginma ve rekombinasyon siireclerinin yerinde izlenmesi, harici stres faktorlerinin
bir sonucu olarak cihaz yaslanmasi ve performans kaybinin arastirilmasi ve {iretim
protokollerindeki degisikliklerin giines pili parametrelerini nasil etkilediginin belirlenmesi i¢in
giiclii bir teshis aracidir. Yapilan bu g¢alismada, boya duyarli giines pillerinde (BDGP)
kullanilmak iizere elektron verici olarak disubstitiie -2,-7 karbazol kullanilmistir. Sentezlenen
monomerler (3295V1-3295V 1) kimyasal yontemler ile sentezlenmistir. Elde edilen maddelerin
yap1 karakterizasyon/optik karakterizasyon analizleri FT-IR, 'H NMR, 3C NMR ve UV
goriintir bolge spektroskopi 6l¢iimleri ile yapilmistir.

Tesekkiir: Bu c¢alisma, Eskisehir Osmangazi Universitesi Bilimsel Arastirma Birimi
tarafindan maddi olarak desteklenmistir (FYL-2024-3295).

Anahtar Kelimeler : Karbazol, Boya Duyarli Giines Pilleri, ITO, Elektrokimyasal Empedans
Spektroskopisi (EIS)
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SUMMARY

For the needs of people, it is not enough to find an energy source. It is also important that this
source can be converted into electrical energy and stored. The sun is both an abundant and
endless source of energy and can be converted into electrical energy as well as heat energy.
Solar cells or photovoltaic cells can directly obtain electrical energy from solar energy. In this
context, the usability of organic-based semiconductor materials in solar cell applications has
been the subject of research. Because semiconductor structures can generate electrical energy
from solar energy and at the same time offer storage possibilities. Among organic-based
semiconductor materials, carbazole molecule draws attention. Impedance spectroscopy is a
powerful diagnostic tool for in situ monitoring of transport and recombination processes at
different points along the solar cell current-voltage (I-V) curve, investigating device aging and
performance loss as a result of external stress factors, and determining how changes in
manufacturing protocols affect solar cell parameters. In this study, disubstituted -2,-7 carbazole
was used as electron donor for use in dye sensitised solar cells (DSSCs). Synthesized
monomers (3295VI-3295VII) were synthesised by chemical methods. Structure
characterisation/optical characterisation analyses of the obtained materials were performed by
FT-IR, 'H NMR, C NMR and UV visible region spectroscopy measurements.

This study was financially supported by Eskisehir Osmangazi Universiyt Scientific Research
Unit ( FYL-2024-3295).

Keywords : Carbazole, Dye Sensitised Solar Cells, ITO, Electrochemical Impedance
Spectroscopy (EIS)
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GORUNMEZ KENTLERDEN DiJITAL SEHIRLERE: FILLIDE’NIN EKFRASISLE
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OZET
Ekfrasis, bir sanat eserinin ya da kurgunun, sozlii veya yazili betimlemeler yoluyla bagka bir
sanat formuna aktarilmasini ifade eder. Ekfrasis, genellikle edebi eserlerin gorsellestirilmesi
siirecinde kullanilir, ancak giiniimiizde dijital araclar ve yapay zeka sayesinde daha genis bir
uygulama alani bulmaktadir. Bu ¢alismada, Goriinmez Kentler kitabindaki kurgusal bir sehir
olan Fillide’nin, yapay zeka araglariyla nasil betimlendigi ve tasarlandig1 incelenmistir.
Calismada, ekfrasis kavrami, Gorlinmez Kentler kitabindaki Fillide sehri tlizerinden dijital
tasarima doniistiiriilmiistiir. Yapay zeka tabanli araglar, bu siireci gerceklestirmek icin
kullanilmistir. Kullanilan araglar arasinda ChatGPT, Copilot, Gencraft, Image Art, Canva,
Ideogram, Adobe Firefly ve Leonardo yer almistir. Bu araglar, sehrin estetik, islevsel ve
hikayesel boyutlarin1 gorsellestirmede kullanilmis, her bir programin sundugu farkli 6zellikler
ve avantajlar ile tasarim siireci sekillendirilmistir. Asamalar halinde, 6nce sehir betimlenmis,
ardindan gorsel ve islevsel dgeler detaylandirilmis, her bir asama ile sehir farkli girdilerle
zenginlestirilmistir.
Yapay zeka ile ekfrasisin avantajlart arasinda hizli ve verimli tasarim tliretme, karmasik fikirleri
hizla gorsellestirme ve c¢ok cesitli tasarim alternatifleri sunma gibi 6zellikler bulunmaktadir.
Bununla birlikte, tasarimin estetik ve hikayesel tutarliligini saglama noktasinda bazi zorluklar
yasanmis, 6zellikle gérsel ve metinsel uyumu saglamakta zorluklar ortaya ¢ikmistir. Calisma,
bu zorluklar1 agmak i¢in farkli yapay zeka araclarinin karsilastirilmasini ve hangilerinin daha
verimli oldugunu degerlendirmeyi amaglamistir.
Sonug olarak, bu ¢alisma disiplinler aras1 bir yaklagimin 6nemini vurgularken, ayni1 zamanda
dijital teknolojilerin mimarlik pratiginde yeni anlatim bigimlerinin ve tasarim siireglerinin
gelismesine katki sagladigini gostermektedir.
Anahtar Kelimeler: Ekfrasis, yapay zeka, goriinmez kentler, hikayesel anlatim, gorsel
betimleme
1. GIRIS
Mimarlik, yalmzca fiziksel yapilari insa etmekten ¢cok daha fazlasidir; mekanlari birer hikaye
haline getirme, insan deneyimini sekillendirme ve anlam iiretme siirecidir. Bu siiregte, edebiyat,
sanat ve dijital tasarim gibi diger disiplinlerle kurulan etkilegsimler, mimarinin sinirlarin
genisletir ve ona derinlik katar. Ekfrasis, bir sanat eserinin bagka bir sanat formuna aktarilmasi
olarak tanimlanir. Geleneksel olarak edebiyatla iliskilendirilen bu kavram, bir eserin gorsel ya
da isitsel 0gelerle yeniden tasvir edilmesiyle, anlam diinyasinin baska bir bicimde anlatilmasina
olanak tanir. Son yillarda mimarlik ve dijital tasarim alanlarinda da 6nemli bir rol oynamaya
baslamistir. Edebiyatin, gorselligin ve mekanin birlesimi olarak disiiniilebilecek ekfrasis,
sadece bir metnin gorsel temsili degil, ayn1 zamanda bir mekanin ya da bir hikdyenin dijital
ortamda somutlastirilmasi siirecidir.
Bu ¢alisma, ekfrasisin mimarlik baglaminda nasil bir ara¢ olarak kullanilabilecegini ve kurgusal
mekanlarin dijital ortamda nasil somutlagtirilabilecegini incelemeyi amaclamaktadir. Ekfrasis,
geleneksel anlamda edebi metinlerde yer alan mekanlarin gorsel temsili olarak kabul edilse de,
bu ¢alisma, bu kavrami daha genis bir perspektifte ele alarak, mimari tasarimin yalnizca fiziksel
bir yap1 insa etme ¢abasi olmadigini, ayn1 zamanda soyut bir anlam iiretme ve bu anlami1 bagka
mecralara tagima siireci oldugunu vurgulamaktadir.

CONFERENCE BOOK Academy Global Publishing House 169




<

ﬁ ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
January 10 - 12, 2025 — IZMIR
ICSAS ACADEMY ISBN. : 978-625-5962-17-1

Calisma, Goriinmez Kentler adli eserde yer alan kurgusal bir sehri, ekfrasis kavrami araciliiyla
dijital ortamda yeniden tasarlamay1 hedeflemektedir. Bu siirecte, yapay zeka tabanli araglar
kullanilarak sehrin gorsel ve islevsel o6zellikleri detaylandirilacak ve mekanin estetik, islevsel
ve hikayesel boyutlar1 dijital tasarima doniistiirilecektir. Edebiyat ile tasarim arasindaki bu
etkilesim, hem yaratici siiregleri hizlandirmak hem de farkli disiplinlerin birlesiminden dogan
yenilik¢i potansiyelleri kesfetmek adina 6nemli bir adim olacaktir.

kfrasisin mimari tasarimda nasil isledigini anlamak, sadece fiziksel yapilar1 degil, ayn1 zamanda
bu yapilarla kurulan anlam diinyalarin1 da tasarlamanin yollarin1 aramaktir. Bu calisma,
ekfrasisin dijital tasarim siireclerine nasil entegre edilebilecegini ve bu siirecin tasarim
diinyasinda nasil yeni anlatim bigimleri ortaya ¢ikarabilecegini incelemektedir.

2.EKFRASIS

Ekfrasis, kokeni antik Yunan’a dayanan bir kavram olup, bir sanat eserinin baska bir sanat
formuna aktarilmasini ifade eder. Ozellikle edebi metinlerde, bir yazarin gorsel ya da isitsel bir
unsuru detayli bir sekilde betimlemesi olarak anlasilabilir. Bu betimleme, genellikle sanat
eserinin gorsel unsurlarini yazili bir sekilde agiklamakla sinirli kalmaz; ayni zamanda bu
unsurlar lizerinden bir anlam ingas1 ve yorumlama siireci de baslatir. Ekfrasisin, yalnizca gorsel
betimleme degil, ayn1 zamanda anlamin aktarilmasi ve doniistiiriilmesi anlaminda 6nemli bir
rol oynadig1 soylenebilir (Heffernan, 1993).

Gilintimiizde ekfrasis, edebiyatla sinirli kalmayip, dijital sanatlar, mimarlik ve diger gorsel sanat
dallarinda da uygulanmaktadir. Bu baglamda, ekfrasisin geleneksel anlami1 genisleyerek, gorsel
sanatlarin, edebiyatin ve dijital tasarimin birlesiminden yeni yaratici siirecler dogurmustur.
Ekfrasisin modern uygulamalarinda, bir eserin bagka bir medya araciligiyla yeniden yaratilmasi
ve doniistiiriilmesi, sanatgilara eserlerinin gorsel dilini farkli bir boyutta ifade etme olanagi
sunmaktadir (Harrison, 2005).

Mimarlik alaninda ekfrasis, bir sehri ya da mekani edebi bir eserden alarak, bu kurgusal unsuru
fiziksel ve dijital ortamda yeniden tasarlama siireci olarak goriilebilir. Ekfrasisin mimari
tasarimda kullanimi, hem mekanin hem de zamanin yeniden sekillendirilmesine olanak tanir.
Bu siireg, yalnizca fiziksel bir yapinin insa edilmesi degil, ayn1 zamanda bu yapinin tasidigi
anlamin da sekillendirilmesidir. Edebiyatin ve mimarligin kesisiminde yer alan ekfrasis,
mimarlarin kurgusal mekanlar1 gercek diinyaya tagimalarini saglayarak, hem gorsel hem de
islevsel agidan yenilik¢i tasarimlar ortaya koymalarini miimkiin kilar (Lindley, 2011).
Ekfrasisin yapay zeka ile birlesmesi, bu siirecin dijital tasarimda nasil doniistiiglinii gozler
Oniine serer. Yapay zeka, mimari tasarim siireclerinde hiz ve ¢esitlilik saglar, boylece ekfrasisin
geleneksel betimleme yontemlerini dijital ortamda daha zengin ve etkilesimli bir bigimde
yeniden iiretmek miimkiin hale gelir. Yapay zekanin bu alandaki kullanimi, 6zellikle gorsel
betimlemelerin dijital platformlarda hizli bir sekilde somutlagtirilmasi, yaratici siiregleri
desteklerken, tasarimin estetik ve hikayesel boyutlarini da yeniden sekillendirir (Daugherty &
Wilson, 2018).

Sonug olarak, ekfrasis kavrami, yalnizca sanat ve edebiyatla sinirl kalmayip, dijital tasarim ve
mimarlik gibi farkli alanlarda da yaratici siireclerin temel taglarindan biri haline gelmistir. Hem
estetik hem de anlam agisindan derinlikli bir deneyim sunan bu kavram, farkli disiplinlerin
birlesiminden dogan yeni anlatim bi¢imlerinin ortaya ¢ikmasina olanak tanimaktadir.
3.YAPAY ZEKA

Yapay zeka teknolojileri, mimarlik alaninda giderek daha fazla yer bulmakta ve bu durum,
tasarim siireclerini derinden déniistiirmektedir. Ozellikle parametreli tasarim ve simiilasyon
araglari, tasarimcilarin estetik ve islevsel agidan daha verimli ¢oziimler liretmesine olanak
tanimaktadir. (Kaygusuz, 2020). Ayrica, yapay zeka, daha 6nce yalnizca teorik olan tasarim
fikirlerinin uygulanabilirligini test etmek icin simiilasyonlar ve analizler yapabilmektedir
(Giileg, 2021).
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Yapay zekanin mimarlikta kullaniminin bir diger 6nemli yonii ise, projelerin hizla
prototiplesmesini saglamasidir. Ozellikle robotik iiretim teknikleriyle birlesen yapay zeka,
tasarimlarin gercek diinyada uygulanabilirligini artirmakta ve insaat siireglerini
hizlandirmaktadir (Y1lmaz, 2022). Bu durum, tasarimecilarin is akiglarini daha verimli hale
getirirken, insaat sektoriindeki maliyetleri de azaltmaktadir (Kurt, 2019).

Mimarlik pratiginde yapay zekanin sundugu bir diger avantaj ise, karmasik tasarim
problemlerine ¢6ziim getirebilmesidir. Yapay zeka, biiylik veri setleri ve parametreleri analiz
ederek, daha once diisliniilmeyen tasarim alternatiflerini ortaya ¢ikarabilir (Turan, 2023). Bu
teknoloji, mimarlarin yaratici siireglerini zenginlestirirken, tasarimin kalitesini de
artirmaktadir.

4. ALAN CALISMASI: FILLiDE

Bu calisma, Italo Calvino’nun Goriinmez Kentler adli eserinde gecen Fillide sehrini, edebi
betimlemelerden yola ¢ikarak dijital ortamda yeniden yaratmayi amaglamaktadir. Ekfrasis
kavrami temel alinarak gerceklestirilen bu siireg, bir metnin kelimelerle olusturdugu mekansal
imgeleri, gorsel ve mekansal boyutlara tagima tlizerine odaklanmustir. Fillide, ¢esitlilik, yikim,
kaybolus, doniisiim ve zamanin etkisi gibi kavramlarla sekillenen, hem soyut hem de somut bir
sehir olarak tasarim siirecine ilham vermistir.

Calvino’nun metninde Fillide, zamana yenik diisen bir kent olarak tasvir edilir: “Oysa Fillide’de
durup Omriiniin geri kalan giinlerini orada gecirdigin de olur. Cok ge¢meden solar kent,
giilpencereler, raflardaki heykeller, kubbeler yok olur. Biitiin Fillide’liler gibi sen de bir
sokaktan Gtekine zikzak hatlar1 izlersin, gilinesli yerleri gélgeliklerden ayirirsin, burada bir kapa,
orada bir merdiven, sepetini dayayabilecegin bir sira, dikkat etmezsen ayaginin tokezleyecegi
bir ¢ukur. Bunlar disindaki her sey goriinmez olur kentte.” (Calvino, 2004, s. 97). Bu alinti,
Fillide sehrinin siirekli degisen ve kaybolan yapisini anlatirken, ayni zamanda sehrin
mimarisinin zamanla nasil siliklestigini ve yerini solmus, soyut bir diizene biraktigin1 ifade
eder. Ekfrasisin, bir edebi eserdeki soyut 6geleri dijital bir tasarima doniistiirme siireci, tam
olarak bu kaybolan ve doniisen unsurlarin somutlastirilmasini igerir. Bu ¢alisma, c¢esitlilik ve
yikimin bir arada bulundugu Fillide'nin kaybolan yapilarinin gorsellestirilmesiyle, sehirdeki her
seyin gorlinmeyen boyutlarinin nasil ortaya ¢ikabilecegini kesfetmeyi amaglamaktadir. Kentin
estetik ve islevsel yonleri, zamanla kaybolan Ogelerle birlikte dijital tasarim siirecine
aktarilirken, bir yandan da mekanin siliklesen, ancak hala var olan dogasina dair derin bir
anlayis gelistirilmistir.

Yapay zeka araglari kullanilarak Fillide’nin mimarisi, estetigi ve hikayesi dijital ortamda
yeniden kurgulanmistir. ChatGPT, Copilot, Gencraft, Image Art, Canva, Ideogram, Adobe
Firefly ve Leonardo gibi yapay zeka tabanli tasarim araglari, sehrin farkli unsurlarini
detaylandirmada ve asama asama olusturmada etkili olmustur. Bu araglarin bazilar1 Ingilizce
caligmak iizere tasarlandigindan, girdiler ve giktilar Ingilizce kullanilarak olusturulmustur. Bu
durum, hem dil bariyerlerini agsmay1 hem de daha genis bir tasarim diline ulasmay1 saglamistir.
Sonug olarak, bu siireg, ekfrasisin edebiyat ve tasarim arasindaki yaratici potansiyelini ortaya
koyarken, yapay zekanin dijital tasarimda sagladigi avantajlar1 ve zorluklar1 da gozler 6niine
sermistir. Fillide’nin gorsellestirilmesi, edebi bir kurgunun dijital bir mekéna nasil
dontistiiriilebilecegini gosterirken, cesitlilik, yikim ve doniisiim gibi kavramlarin mekéansal bir
boyutta nasil yeniden ifade edilebilecegini de vurgulamaktadir. Yapay zeka, mimari tasarim
siireclerinde zamanin etkisiyle degisen ve kaybolan unsurlari yeniden yorumlama ve
somutlastirma ag¢isindan yenilikgi bir ara¢ olarak kendini géstermistir.

Cizelge 1.
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Sehir betimlemesi

Estetik Detaylandirma

Girilen prompt; Kanallar {izerinde bir sehir Girilen prompt; Kanallar iizerinde bir sehir.
Uzerinde ¢esitli kopriiler var: kavisli kopriiler,
istli kapali, kirigli kopriiler, dubali, parapetleri
islemeli asma kopriiler.
Betimleme ve Konsept Betimleme ve Konsept

e

Unable to load the picture

Girilen prompt; Cesitli pencereler baksin|Girilen prompt; Cesitli pencereler baksin
sokaklara: ¢ift kanatl kemerli pencereler, dar ve[sokaklara: ¢ift kanatli kemerli pencereler, dar
sivri  kafesli pencereler, konik, {istlerindejve sivri kafesli pencereler, konik, tistlerinde
aypencere ya da gililpencere olanlar; ¢esitli yerjaypencere ya da giilpencere olanlar; ¢esitli yer|
dosemeleri var: iri ¢akillar, biiyiik karo taslar,désemeleri var: iri ¢akillar, biiyiik karo taslar,
parke taslar, kiigiik tasglar, beyaz mavi seramikiparke taslar, kiiciik taslar, beyaz mavi seramik
levhalar. levhalar.

'Y1ikim Final Tasarimi

Unable to load the picture Unable to load the picture

Girilen prompt; Simdi bu sehri soldur kanallar,|Girilen prompt; Bir sokaktan otekine zikzak]
lkopriiler, pencereler yok olsun. hatlar goriinsiin, ¢cikmaz yollar labirentler yap.
4.1. CHATGPT

ChatGPT ile yapilan tasarim silirecinin bazi belirgin avantajlari ve dezavantajlari
bulunmaktadir. Avantajlar arasinda, yapay zekayla etkilesim kurarak adim adim ilerleyebilme
yetenegi one ¢ikmaktadir. Bu, silirecin daha kontrollii ve esnek olmasini saglar; zira yapay zeka,
her agamada kullanicidan aldig1 geri bildirimlerle kendini gelistirebilir ve tasarimi daha da
iyilestirebilir. Ozellikle tasarim siirecinin ilk asamalarinda, kelimelerle betimlemelerin
gorsellestirilmesi ve 6zglin ¢oziim Onerilerinin iiretilmesi agisindan 6nemli bir hiz ve verimlilik
saglar. Ancak, dezavantaj olarak, gorsel iiretiminin {icretli olmasi, sik¢a gorsel olusturulmasini
engellemektedir. Bu, belirli bir biit¢e ile sinirli kalmaya yol acabilir ve bazen tasarimin ¢esitli
alternatiflerini gérmekte zorluk yaratabilir. Yine de, ChatGPT'nin sundugu yaratici potansiyel
ve esneklik, bu tiir kisitlamalarin 6tesine ge¢ilmesine yardimci olabilir. Sonug olarak, ChatGPT,
tasarim siirecine hem hiz hem de yenilikg¢i bir bakis acis1 getirirken, gorsel iiretim maliyetleri
gibi pratik sinirlamalarla da karsilagilmaktadir. Bu, yapay zekanin kullanimini dengeli bir

CONFERENCE BOOK Academy Global Publishing House 172




lj

ICSAS ACADEMY

ICSAS 4th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

January 10 - 12, 2025 — IZMIR
ISBN. : 978-625-5962-17-1

sekilde planlamay1 gerektirir ve insan miidahalesiyle birlikte daha verimli sonuglar elde

edilebilecegini gosterir.
Cizelge 2.

Estetik Detaylandirma

Betimleme ve Konsept

Girilen prompt; Kanallar tizerinde
bir sehir

Girilen  prompt;  Kanallar,
iizerinde bir sehir. Uzerinde
cesitli kopriiler var: kavisli
lkopriiler, tstii kapali, kirisli
kopriiler, dubali, parapetleri
islemeli asma kopriiler.

pencereler baksin sokaklara:
cift kanath kemerli pencereler,
L(iar ve sivri kafesli pencereler,

onik, tistlerinde aypencere ya
da giilpencere olanlar; cesitli

yer dosemeleri var: iri ¢akillar,
biiyiik karo taslar, parke taslar,
lkiiciik taslar, beyaz mavi
seramik levhalar.

Alternatif Final Tasarim

: A
Girilen prompt; Simdi bu sehri
soldur  kanallar,  kopriiler,
pencereler yok olsun.

Girilen prompt; Bir sokaktanGirilen prompt; Bir sokaktan
Otekine zikzak hatlarjotekine zikzak hatlar|
goriinsiin,  ¢tkmaz  yollargoriinsiin,  ¢tkmaz  yollar
labirentler yap. labirentler yap.

4.2. COPILOT

Copilot, bu ¢aligmada yaratic1 alternatif fikirlerin gelistirilmesinde 6nemli bir rol oynamistir.
Kullanicinin belirttigi promptlara gore hizli 6neriler sunmasi, 6zellikle final asamasinda biiyiik
bir avantaj saglamistir. Ayrica, Copilot’un siirekli geri bildirim saglayarak tasarim siirecini
adim adim ilerletebilmesi, insan-yapay zeka is birligini daha verimli hale getirmistir. Bu 6zellik,
tasarimcilarin - siireg boyunca daha fazla fikir gelistirmelerine ve farkli yaklagimlar
kesfetmelerine olanak tanimaktadir.

Bununla birlikte, Copilot’un sundugu oOneriler bazen gergeklikten uzak olabilmektedir.
Ozellikle animasyon tarz1 veya karakalem goriiniimlii, calismanin genel estetigiyle uyumsuz
gorseller iiretmesi, tasarim siirecinde zaman kaybina yol agabilmektedir. Bu durum, gorsellerin
yeniden degerlendirilmesi ve diizeltilmesi ihtiyacin1 dogurur. Ayrica, Copilot bazen sehirle
alakali olmayan gorseller, ornegin sadece pencere gibi detaylara odaklanan ve gergeklikle
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uyumsuz ¢izim tarzlari sunabilmektedir. Bu tiir uyumsuzluklar, tasarimin odaklanmasini
zorlastirabilir ve gorsellerin yeniden diizenlenmesini gerektirebilir.

Yine de, Copilot, kullanici yaraticiligini destekleyen bir arag olarak, dogru yonlendirmelerle
etkili sonuclar elde edilmesini miimkiin kilmaktadir. Ozellikle dogru yonlendirmelerle, daha
uyumlu ve anlamli gorseller liretmek miimkiindiir. Sonug olarak, Copilot’un sundugu hizli geri
bildirim ve yaratici fikirler, dogru kullanildiginda biiyiik bir avantaj saglar, ancak gorsel
uyumsuzluklar ve gergeklikten uzak 6neriler zaman zaman siireci zorlastirabilir.
Cizelge 3.

Sehir betimlemesi Estetik Detaylandirma Betimleme ve Konsept

- il ‘ o . ] a2
- 3 - 1
| \\

Girilen prompt; A city builtGirilen prompt; A city built overGirilen prompt; A city built over
over a network of canals canals with a wide variety oficanals, featuring arched, covered,
bridges floating, and suspension bridges.
The streets are lined with arched,
lattice, conical, and ornamented
windows. The ground is covered
with cobblestones, pebbles, and
ceramic tiles.

Final Tasarimi IAlternatif Final Tasarimi

Girilen prompt; A fadedGirilen prompt; A faded andGirilen prompt; A faded and
city once built over canals;desolate city once built overidesolate city once built over
various bridges andicanals; intricate bridges andicanals; intricate bridges and
windows have disappeared.jyarious windows havelvarious windows have
The vibrant groundidisappeared. The ground surfacesdisappeared. The ground surfaces
surfaces, once adorned withhave eroded over time, and thehave eroded over time, and the
pebbles and ceramic slabs,remaining streets are connectedlremaining streets are connected
have now left behind aby zigzagging paths, creating aby zigzagging paths, creating a
desolate urban landscape. [chaotic and mysterious urbanichaotic and mysterious urban

maze.

4.3. GENCRAFT

Gencraft, yaratici stireclerde hizli prototipleme ve alternatif fikir gelistirme konusunda biiyiik
bir avantaj sagliyor. Kullanicilar, belirli parametreler ile 6zellestirilmis gorseller elde edebilir.
Ayrica, Gencraft’in tek seferde iki gorsel sunabilmesi, gercekten dnemli bir avantaj. Bu 6zellik,
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farkli tasarim segeneklerini ayn1 anda gorme ve karsilastirma imkani taniyor, bdylece se¢im
yapma siireci hizlaniyor ve daha verimli hale geliyor.

Ancak, Gencraft’mn bazi sinirlamalar1 da var. ik olarak, Gencraft egitilemez ve sadece bir
prompt ile calisir, bu da kullanicilarin birden fazla deneme yaparak siirekli gelisim saglama
sansini ortadan kaldirtyor. Yani, her seferinde tek bir prompt girebiliyorsunuz ve sistem zaman
icinde geligsmiyor, bu da daha dinamik ve evrimsel bir tasarim siireci isteyen kullanicilar i¢in
bliyiik bir dezavantaj olusturuyor. Gencraft bazen estetik acidan uyumsuz gorseller tiretiyor. Bu
da zaman kaybina yol agabiliyor ve gorsellerin yeniden diizenlenmesini gerektiriyor. Ozellikle
stil uyumsuzluklar1 ve yapay zekanin sinirli derinlikte fikir sunmasi, kullanicilarin daha fazla
yonlendirme yapmasini gerektiriyor. Gencraft, dogru parametrelerle yonlendirildiginde yaratici
siirecte etkili ve anlaml1 sonuglar elde edilmesini miimkiin kilarken, sinirli gelisim kapasitesi
ve tek bir prompt ile sinirl kalmasi, onu daha esnek ve dinamik tasarim siire¢leri i¢in uygun
olmayan bir arag haline getiriyor.

Cizelge 4.

Sehir betimlemesi

Betimleme ve Konsept
Unable to load the picture

Estetik Detaylandirma

Unable to load the picture

Girilen prompt; A city built over
a network of canals

Girilen prompt; A city built over
canals with a wide variety off
bridges

Girilen prompt; A city built over]
canals, featuring arched, covered,
floating, and suspension bridges.
The streets are lined with arched,
lattice, conical, and ornamented
windows. The ground is covered
with cobblestones, pebbles, and
ceramic tiles.

IAlternatif Final Tasarmm

Yikim
Unable to load the picture

Final Tasarimi

Unable to load the picture Unable to load the picture

Girilen prompt; A faded city
once built over canals; various
bridges and windows have
disappeared. The vibrant
ground surfaces, once adorned
with pebbles and ceramic
slabs, have now left behind a
desolate urban landscape.

Girilen prompt; A faded and
desolate city once built over
canals; intricate bridges and
\various windows have
disappeared. @~ The  ground
surfaces have eroded over time,
and the remaining streets are
connected by zigzagging paths,
creating a chaotic and

Girilen prompt; A faded and
desolate city once built over|
canals; intricate bridges and
\various windows have
disappeared. ~ The  ground
surfaces have eroded over time,
and the remaining streets are
connected by zigzagging paths,
creating a chaotic and

mysterious urban maze.

mysterious urban maze.

2.4. IMAGE ART

Image ART, gorsel tasarim siireglerinde dnemli bir avantaj sunar. Her seferinde dort gorsel
ureterek, kullanicilarin farkli tasarim alternatiflerini ayn1 anda gérmelerini saglar. Bu 6zellik,
ozellikle hizli fikir gelistirme asamasinda biiyiik bir kolaylik sunar. Ayrica, gorseller bazen
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gercek sehirlerden ilham alinmis gibi goriiniir, bu da tasarimlara daha gergekei bir dokunus
katabilir. Gergekgi ve detayli gorseller, tasarimcilarin projelerinde daha 6zgiin ve ilham verici
icerikler kullanmalarina yardimei olabilir. Fakat gorseller bazen var olan sehirlerden alinmis
gibi gorlindiigii icin yaraticiligr sinirlayabilir. Bu, 6zgiin ve benzersiz gorseller elde etmek
isteyen kullanicilar i¢in sinirlayict olabilir. Bir diger sorun ise, bazen gorsellerde hicbir yere
gitmeyen yollar gibi alakasiz unsurlarin bulunmasidir, bu da tasarimlarin tutarsiz olmasina yol
acabilir. Sonug olarak, Image ART, hizli ve verimli gorsel iiretimi konusunda faydali bir arag
olsa da, bazi smirlamalar1 ve stil tutarsizliklar1 ile dikkat ¢ekmektedir. Yine de, dogru
yonlendirmelerle etkili sonuglar elde etmek miimkiindir.

Cizelge 5.

Sehir betimlemesi

Betimleme ve Konsept

P&
7%

|
&

Girilen prompt; A city built over
canals with a wide variety of
bridges

Girilen prompt; A city built over
a network of canals

Girilen prompt; A city built over
canals, featuring arched, covered,
floating, and suspension bridges.
The streets are lined with arched,
lattice, conical, and ornamented
windows. The ground is covered
with cobblestones, pebbles, and
ceramic tiles.

Alternatif Final Tasarimi

Final Tasarimi

a )

K Wi
. oY

Girilen prompt; A faded city|Girilen prompt; A faded and
once built over canals; various/desolate city once built over|
bridges and windows havelcanals; intricate bridges and
disappeared. The  vibrantvarious windows have
ground surfaces, once adorneddisappeared.  The  ground

Girilen prompt; A faded and
desolate city once built over
canals; intricate bridges and
various windows have
disappeared. © The  ground

with pebbles and ceramic
slabs, have now left behind a
desolate urban landscape.

surfaces have eroded over time,
and the remaining streets are

surfaces have eroded over time,
and the remaining streets are

connected by zigzagging paths,
creating a chaotic and

mysterious urban maze.

connected by zigzagging paths,
creating a chaotic and
mysterious urban maze.

4.5. CANVA

Canva Al, hizli gorsel tiretiminde kullanicilar igin biiyiik bir avantaj sunar. Her seferinde dort
farkli gorsel sunarak, tasarimcilarin gesitli secenekleri hizla degerlendirmesini saglar.Ancak,
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Canva Al'nin 6nemli bir smirlamasi, kullanicilarin sistemi egitememesi ve her seferinde
yalnizca tek bir prompt girebilmesidir. Bu, kullanicinin siirekli gelisim ve daha 6zellestirilmis
gorseller olusturma sansin1 kisitlar.

Ayrica, Canva Al’nin irettigi gorseller bazen kullanicinin beklentileriyle tam uyumlu
olmayabilir. Gorsellerin 6zglinliik ve derinlik agisindan sinirli kalmasi, daha yaratici ve kisisel
tasarimlar isteyen kullanicilar i¢in dezavantaj olusturabilir. Cogu zaman gorseller, gergeklikten
uzak bir masal tilkesi gibi goriinmektedir, bu da gercekei tasarimlar arayan kullanicilar i¢in bir
siirlama olabilir.

Sonug olarak, Canva Al, hizli gorsel iiretiminde etkili bir aractir, ancak 6zgiinliik, derinlik ve
gercekeilik isteyen kullanicilar i¢in sinirlamalar olabilir. Yine de, gorsel liretim siirecini

hizlandiran ve kolaylastiran bir arag olarak faydalidir.

Cizelge 6.

Estetik Detaylandirma

Betimleme ve Konsept

Sehir betimlemesi

A

Girilen prompt; A city built over
a network of canals

Girilen prompt; A city built over
canals with a wide variety of
bridges

Girilen prompt; A city built over
canals, featuring arched, covered,
floating, and suspension bridges.
The streets are lined with arched,
lattice, conical, and ornamented
windows. The ground is covered
with cobblestones, pebbles, and
ceramic tiles.

Final Tasarimi

Alternatif Final Tasarimi

Girilen prompt; A faded city|
once built over canals; various
bridges and windows have
disappeared. The vibrant
ground surfaces, once adorned
with pebbles and ceramic
slabs, have now left behind a
desolate urban landscape.

Girilen prompt; A faded and
desolate city once built over
canals; intricate bridges and
\various windows have
disappeared. @~ The  ground
surfaces have eroded over time,
and the remaining streets are
connected by zigzagging paths,

Girilen prompt; A faded and
desolate city once built over
canals; intricate bridges and
\various windows have
disappeared. @~ The  ground
surfaces have eroded over time,
and the remaining streets are
connected by zigzagging paths,

creating a chaotic  andcreating a chaotic and
mysterious urban maze. mysterious urban maze.
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