Enstitii: Lisansiistii Egitim Enstitiisi

Anabilim Dah: Molekiiler Biyoloji ve Genetik

Programi: Molekiiler Biyoloji ve Genetik Tezli Yiiksek Lisans
Tez Damismani: Dr. Ogr. Uyesi Alp AYAN

Tez Tiirii ve Tarihi: Yiksek Lisans-Temmuz 2025

OZET

TURKIYE’DE EKIMI YAYGIN OLARAK YAPILAN CELTIK
CESITLERINDE IMI HERBiSIT TOLERANSLARININ
KARSILASTIRILMASI

Selim SERDAR

Bu tez calismasinda, iilkemizde yaygin olarak ekimi yapilan IMI toleranssiz
Osmancik-97 ile IMI toleransli Yaprak CL, Degirmen CL, Reis CL ve Ormanli CL
celtik ¢esitlerinin, imazamoks etken maddeli IMI herbisite karsi gosterdikleri tolerans
duizeyleri karsilagtirilmasi amaglanmaktadir. Toleransli ve toleranssiz ¢eltik tohumlars,
T.C. Istanbul Kiiltiir Universitesi Molekiiler Biyoloji ve Genetik Boliimii’ne ait iklim
odasinda ¢imlendirilerek bitkiler elde edilmistir. Deney grubu bitkilerine %1,5, %3,
%4.,5 ve %6 konsantrasyonlarinda imazamoks uygulanmis, en etkili dozun %4.,5
oldugu belirlenmistir. Bu doz, gelisimin 25. giliniinde Yoshida besin ¢ozeltisi ile
toleransli ve toleranssiz bitkilere uygulanmistir.

Hasat zamani olarak belirlenen 29. giinde (2-3lii yaprakli evre), IMI toleransh ve
toleranssiz celtik bitkilerinin yapraklarinda herbisit uygulamasma kars1 olusan
biyokimyasal tepkileri degerlendirmek amaciyla, lipid peroksidasyonu (MDA diizeyi)
ile fotosentetik pigment konsantrasyonlar1 (klorofil-a, klorofil-b, toplam klorofil ve
karotenoid) analiz edilmistir. Bitki gelisimi ve morfolojik 6zelliklerin
degerlendirilmesi i¢in ise ortalama bitki boyu ve yas agirliklar 6l¢tilmiustiir. Yaprak
dokularindan izole edilen RNA’lar kullanilarak, %4,5 imazamoks uygulamasina karsi
OsALS ve OsNAL1 genlerinin anlatim profilleri qRT-PZR yontemi ile belirlenmistir.
Lipid peroksidasyonu gostergesi MDA diizeyi tim ¢eltik ¢esitlerinde artmis, en
yiiksek deger 0,089 pmol.g'TA ile Yaprak CL gesidinde 6lciilmiistiir. Klorofil-a,
klorofil-b ve toplam klorofil diizeyleri tiim ¢esitlerde azalmistir. Karotenoid diizeyi ise
Ormanli CL, Degirmen CL ve Yaprak CL ¢esitlerinde sabit kalirken Osmancik-97 ve
Reis CL’de diigmiistiir.

OsALS gen anlatimi, Osmancik-97, Ormanli CL ve Reis CL cesitlerinde anlamli
sekilde azalmis, Degirmen CL’de degismemis, Yaprak CL’de ise 1,6 kat artmustir.
Benzer sekilde, OsNAL1 gen anlatim1 Osmancik-97’de sabit kalmis, diger {i¢ ¢esitte
azalmis, Yaprak CL’de ise 1,4 kat artis gostermistir.

Sonug olarak, lipid peroksidasyonu, fotosentetik pigment diizeyleri ile OsALS ve
OsNAL1 gen anlatimlar1 degerlendirildiginde, yalnizca Yaprak CL ¢esidinin
imazamoksa karsi etkin tolerans gosterdigi, diger ¢esitlerin ise bu ozelligi yeterli
dizeyde gostermedigi belirlenmistir.
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ABSTRACT

COMPARISON OF IMI HERBICIDE TOLERANCES IN RICE VARIETIES
WIDELY PLANTED IN TURKEY

Selim SERDAR

This thesis study aims to compare the tolerance levels of IMI-resistant Osmancik 97
rice variety , which is widely planted in our country, with IMI-resistant Yaprak CL,
Degirmen CL, Reis CL and Ormanli CL rice varieties against IMI herbicide with the
active ingredient of imazamox. Resistant and non-resistant rice seeds were germinated
in the climate chamber of the Department of Molecular Biology and Genetics of
Istanbul Kiiltiir University and as a result plants were obtained. Imazamox was applied
to the experimental group plants at concentrations of 1.5%, 3%, 4.5% and 6%, and the
most effective concentration was determined to be 4.5%. This concentration was
applied to resistant and non-resistant plants with Yoshida nutrient solution on the 25th
day of development.

On the 29th day which was determined as the harvest time (2-3 leaf stage), the lipid
peroxidation (MDA level) and the photosynthetic pigment concentrations
(chlorophyll-a, chlorophyll-b, total chlorophyll and carotenoid) were analyzed in order
to evaluate the biochemical responses to herbicide application in the leaves of IMI-
resistant and non-resistant rice plants. The average plant height and fresh weights were
measured to evaluate the plant development and morphological characteristics. Using
RNAs, isolated from leaf tissues, the expression profiles of OsALS and OsNALT1 genes
against 4.5% imazamox application were determined by qRT-PCR method.

The lipid peroxidation indicator MDA levels were increased in all rice varieties, the
highest value was measured in Yaprak CL variety with 0.089 pmol.g'TA.
Chlorophyll-a, chlorophyll-b and total chlorophyll levels decreased in all varieties.
Carotenoid levels were not statistically changed in Ormanli CL, Degirmen CL ve
Yaprak CL varieties, while they were decreased in Osmancik-97 and Reis CL.
OsALS gene expression decreased significantly in Osmancik-97, Ormanli CL and Reis
CL varieties, did not change in Degirmen CL, and increased 1.6 fold in Yaprak CL.
Similarly, OsSNALT1 gene expression remained stable in Osmancik-97, decreased in the
other three varieties, and increased 1.4 fold in Yaprak CL.

As aresult, when the lipid peroxidation, the photosynthetic pigment levels and OsALS
and OsNAL1 gene expressions were evaluated together, it was determined that only
Yaprak CL variety showed effective resistance to imazamox, while other varieties did
not show this feature at a sufficient level.
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