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Table 1) Analysis of variance of chilling stress effect on electrolyte leakage, peroxidase and catalase activity in chickpea
genotypes seedlings

mean of squares

Source of variation df .

electrolyte leakage peroxidase catalase
Replication 2 2.30* 0.27* 0.005**
Temperature 6 3008.97** 7.30%* 0.001**
Genotype 4 201.95** 2.48** 0.00025**
Temperature x Genotype 24 38.97** 0.53** 0.000041**
Error 68 0.64 0.07 0.000015
CV (%) 1.09 6.10 6.99
* and ** no significant, Significant at 5 and 1% probability level 1Y 50 ezl a3 ls gme lsire b oSS FEE

respectively

.:‘,ﬁra' 6‘.&5:..;‘953)3 Q}fﬁ‘ﬁmﬁ“)éﬁlﬁﬁ}‘ (Y d‘g.\:-

Table 2) The effect of temperature on electrolyte leakage percentage of chickpea genotypes

Genotype 15°C 10°C ERE 0°C -5°C -10°C -15°C Average
Arman 45.61 52.63 71.71 82.69 83.66 83.02 81.24 7151
Azad 51.55 69.51 75.91 84.21 85.82 85.18 84.59 76.68
Pirouz 60.16 64.54 73.77 80.67 84.75 84.12 86.28 76.33
1LC482 43.28 47.78 68.75 79.98 81.78 82.01 83.24 69.55
Kaka 49.05 52.72 72.68 83.13 82.67 85.54 82.12 72.56
Average 49.93 57.44 72.56 82.14 83.74 83.97 83.49 N

LSD (0.05) = 1.34 VYE=10 o 53 s sns 33l 3l

3555 S 55 03 i p A e g 43 53 sh 9 S e 2 SIAST T Sl Ol Lo 1 (Y Js
Table 3) The effect of temperature on peroxidase activity (umol/min/mg of protein) of chickpea genotypes

Genotype 15°C 10°C 5°C 0°C -5°C -10°C -15°C Average
Arman 351 3.52 391 453 5.42 4.76 6.09 4.56
Azad 3.12 3.25 4.25 477 4.22 3.36 4.42 4.05
Pirouz 2.23 3.56 4.02 434 4.02 4.19 4.87 417
1LC482 3.32 3.63 4.76 5.33 5.43 4.94 4.72 4.80
Kaka 3.34 3.82 4.47 4.59 5.08 5.02 481 4.63
Average 3.10 3.56 4.28 4.71 4.69 4.45 4.98
LSD(0.05)=0.44 +/84=7.0 CJQ.N 03 sl e B Bl

3555 S 95 53 s n p S ke p 4iE3 53 Jgo 5 Ser e 5 SYBS 05T b Ols s 31 (E Jsax
Table 4) The effect of temperature on catalase activity (umol/min/mg of protein) of chickpea genotypes

Genotype 15°C 10°C 5C 0°C -5°C -10°C -15°C Average
Arman 0.033 0.029 0.041 0.050 0.049 0.046 0.047 0.042
Azad 0.036 0.026 0.045 0.048 0.047 0.045 0.043 0.041
Pirouz 0.026 0.028 0.036 0.039 0.048 0.055 0.057 0.041
1LC482 0.046 0.035 0.053 0.053 0.057 0.054 0.058 0.051
Kaka 0.032 0.032 0.041 0.047 0.055 0.049 0.053 0.044
Average 0.035 0.030 0.043 0.047 0.051 0.050 0.052

LSD(0.05)= 0.006 /=10 CIM 03l e Dl Bl
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ABSTRACT  This study aimed to evaluate the resistance of chickpea genotypes to low temperature stress
at seedling growth stage under growth chamber condition. In this experiment treatments consisted of seven
temperature levels of -15, -10, -5, 0, 5, 10 and 15 °C and five genotypes of chickpea including Arman, Azad,
Pirouz, ILC482 and Kaka. Experiment was in factorial with combination of chickpea genotypes and low
temperatures stress arranged in completely randomized design with three replications. Electrolyte leakage of
all five chickpea genotypes increased as temperature dropped from 15 to 0°C. So that electrolyte leakage
reached the maximum at 0°C. Among all studied genotypes Azad and ILC482 had the highest and lowest

electrolyte leakage respectively under all low temperature imposed.
Peroxidase and catalase activity increased as temperature decline from 15
to 0°C. Response of various genotypes to below 0°Cwas various in terms
of catalase and peroxidase activity. ILC482 genotype had the highest
catalase and peroxidase activity. overall, it seems that ILC482 genotype is
the most resistant genotype to cold stress compared to other genotypes.
Therefore, using ILC482 in areas with hard cooled temperatures during
autumn and winter could be recommended.
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