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Abstract Plant cells often increase cold tolerance by

reprogramming their genes expression which results in

adjusted metabolic alternations, a process enhanced under

cold acclimation (CA) phase. In present study, we assessed

the changes of membrane fatty acid compositions and

defense machine (like antioxidative enzymes) along with

damage indexes like electrolyte leakage index (ELI) and

malondialdehyde (MDA) during CA, cold stress (CS) and

recovery (R) phases in chickpea (Cicer arietinum L.). Results

showed an increase in unsaturated fatty acids ratio compare to

saturated ones which is a sign of cold tolerance especially

after CA phase. Antioxidant enzymes had an important role

during CA and R phases while CS affected their activity

which can be a sign for associating other metabolites or

enzymes activities to create cold tolerance in plants. To

investigation of enzymes assay under experimental treat-

ments, the expression pattern of some enzymes including

superoxide dismutase (sod), catalase (cat) and lipoxygenase

(lox) was studied using quantitative real time PCR. LOX

activity has shown a bilateral behavior: a positive relation

with membrane damage index in CA and an interesting link

with double bond index (DBI) in CS indicating probably its

role in secondary metabolites like jasmonic acid signaling

pathway. It was suggested that increased DBI and low LOX

activity under CS could be a reason for plant cold tolerance.
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Abbreviations

DBI Double bond index

CA Cold acclimation

CAT Catalase

CS Cold stress

ELI Electrolyte leakage index

FAs Fatty acids

FAMEs Fatty acid methyl esters

FDA First day acclimated

FM Fresh mass

GC Gas chromatography

GPX Guaiacol peroxidase

JA Jasmonic acid

LDA Last day acclimated

LOX Lipoxygenase

MDA Malondialdehyde

NBT Nitro blue tetrazolium

qRT-PCR Quantitative real time PCR

ROS Reactive oxygen species

R Recovery

SOD Superoxide dismutase

UFAs Unsaturated fatty acids

VLCFAs Very long chain fatty acids

Introduction

The cold, as one of the major severe environmental stres-

ses, can cause exceedingly high injuries eventually result in

plants growth disorder, low productivity and/or plant death

[1, 2]. If appropriate genetic variability is present, classical
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