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Abstract

Abiotic stresses are among the major environmental factors limiting plant growth and productivity, including
salinity, heavy metal accumulation, drought, and temperature extremes. These stress conditions disrupt cellular
homeostasis by affecting ion balance, osmatic regulation, metabolic processes, and gene expression, thereby
negatively influencing plant development. Therefore, understanding plant responses to abiotic stress at the
molecular level is essential for improving stress tolerance and ensuring sustainable agricultural production.
Molecular approaches, particularly gene expression analyses, are effective tools for identifying defense
mechanisms and adaptation processes activated under stress conditions. In this review, recent and well-recognized
studies on abiotic stress conditions were reviewed, and the key molecular mechanisms and approaches involved
in these processes were systematically evaluated. Molecular responses are observed to vary depending on plant
species differences and the type and dose of salinity and heavy metal stress and are shaped according to specific
stress conditions. This study highlights the importance of molecular responses to abiotic stress and emphasizes
that understanding these mechanisms is crucial for developing stress-tolerant plant varieties and supporting
sustainable agricultural practices.
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Abiyotik Strese Karsi Bitki Yanitlarinin Molekiiler Mekanizmalari: Tuzluluk ve Agir Metaller
Ozet

Abiyotik stresler, bitki biiytimesi ve verimliligini sinirlayan en 6nemli ¢evresel faktorler arasinda yer almakta olup
tuzluluk, agir metal birikimi, kuraklik ve sicaklik degisimleri gibi ¢esitli stres kosullarin1 kapsamaktadir. Bu
stresler bitkilerde iyon dengesi, osmotik diizenleme, metabolik suregler ve gen ekspresyonu gibi temel hiicresel
mekanizmalar etkileyerek bitki gelisimini olumsuz yonde etkilemektedir. Bu nedenle bitkilerin abiyotik streslere
kars1 verdigi yanitlarin molekiiler diizeyde anlasilmasi, stres toleransinin artirilmasi ve siirdiiriilebilir tarimsal
iretimin saglanmasi agisindan biiyiikk 6nem tasimaktadir. Molekiiler yaklasimlar, 6zellikle gen ekspresyon
analizleri, stres kosullarina bagli olarak aktive olan savunma mekanizmalarinin ve adaptasyon siireclerinin
belirlenmesinde etkili yontemler arasinda yer almaktadir. Bu derleme kapsaminda, abiyotik stres kosullarina iligkin
giincel ve saygin literatiir incelenmis ve bu siireglerde rol oynayan temel molekiiler mekanizmalar ile yaklasimlar
sistematik bir cercevede degerlendirilmistir. Bitki tiirlerindeki farkliliklar ile uygulanan tuz ve agir metal stresinin
tirti ve dozuna bagli olarak molekiiler yanitlarin degiskenlik gosterdigi ve bu yanitlarin stres kosullarma 6zgii
olarak sekillendigi gozlenmektedir. Bu ¢alismada, abiyotik streslerin bitkiler Uzerindeki etkileri ve bu streslere
kars1 gelisen molekiiler yanitlarin 6nemi ele alinmakta olup, bu mekanizmalari anlasilmasinin stres toleransina
sahip bitki ¢esitlerinin gelistirilmesine katk: saglayacagi ve siirdiiriilebilir tarim uygulamalar1 agisindan 6énemli
oldugu vurgulanmaktadr.
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