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Table 1. Mean of Catalase, leaf water potential, MSI, RWC, protein, prolin, shoot height, plant dry weight, leaf area
and Fv/Fm in chickpea genotypes under drought stress in field conditions

Byl =1 ity Gl e o T i oo R~ 7Y9 LYY alw Job “ i c 7l L
WSy L e o i slpolal  Saghe «th) 9555 i gi

Catalase (doy0) sbiné (G y3) 5 Protein Prolin Shoot Leaf I Chi
A A min”. mg Leaf water MSI A (mg.g (nmolg height Shoot dry catarea g ckpea
protein’ potential % RWC DW) FW) (cm) weight () Fv/Fm genotype

(Bar) @

0.39% -19.96 ab 59a 0.61a 0.8¢ 1.3bc 10cde 3.1ab 6.22ab 0.49cd MCC361
2.0d -17.76ab 72a 0.79a 1.4a 4.5b 13bed 3.17ab 7.72ab 0.63abc MCC358
2.39cd -16.25ab 55a 0.69a 1.2abc 8.5a 11.6bcde 5.1ab 15.17ab 0.82a MCC392
9.58a -17.31ab 68a 0.7a 1.2abc 3.9bc 13.0bcd 6.3a 8.20ab 0.65abc MCC537
3.09cd -17.51ab 63a 0.79a 1.0abc 2.0bc 11.7bcde 3.7ab 6.22ab 0.65abc MCC696
3.92¢ -16.66b 54a 0.74a 1.0abc 1.9bc 7.3de 5.1ab 10.75ab 0.63abc MCC873
8.15b -16.00b 67a 0.61a 1.4a 1.9bc 17.8ab 4.89ab 15.83a 0.54bc MCC870
3.5¢d -17.96ab 62a 0.62a 1.1abc 3.0bc 11.6bcde 3.17ab 6.47ab 0.7ab MCC10
0.5¢ -20.11ab 67a 0.61a 1.2abc 1.2bc 7.8cde 3.27ab 8.66ab 0.52¢ MCC759
0.28¢ -18.33ab 69a 0.72a 1.3ab 1.1bc 5.0e 2.35b 5.63b 0.21d MCC588
0.49¢ -19.23ab 56a 0.69a 1.2abc 0.8¢ 12.9bcd 4.06ab 9.45ab 0.42cd MCC774
0.55¢ -2241a 48a 0.63a 1.3ab 0.6¢ 11.3bcde 3.67ab 9.07ab 0.44cd MCC39
0.007e -21.11a 56a 0.64a 0.9bc 0.7¢ 14.5bc 4.72ab 11.61ab 0.23d MCC45
0.003¢ -19.86ab 45a 0.58a 1.3ab 1.3bc 9.6cde 3.83ab 9.59ab 0.47cd MCC101

.(p<0.05 ) w,lus &l sre S| SSls 0995) Gillae (tiws S jiie By o gyl JBlas g o 40 a8 ek
Values with the same letter within a column are not significantly different (p<0.05).
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Table 2. Correlation of traits in chickpea genotypes under drought stress in the field condition

Prolin

Catalase Fresh Water High Dry .

(AAmin'mg  weight  potential RZ)/VC Leafazlrea shoot ("Fn‘l;,_l weight 1\:,[/51 ngmwl Fv/Fm

protein”) © (Bar) (%) () (cm) g ) © (%) (mggDW)

1.00 Fv/Fm
1.00 0.25 Protein
1.00 0.23 0.07 MSI
1.00 0.10 0.05 028  Dry weight
1.00 0.17 0.06 0.41%* 0.14 Prolin
1.00 0.21 0.34* 0.05 0.10 0.44* High shoot
1.00 0.28 0.17 0.94** 0.10 0.06 0.30 Leaf area
1.00 0.20 0.05 0.01 0.2 0.17 0.05 0.13 RWC
1.00 0.14 0.20 0.02 0.24 0.14 0.14 0.08 0.08 Water potential
1.00 0.24 0.20 0.30%* 0.49%** 0.12 0.2 0.24 0.04 0.23 Fresh weight
1.00 0.14 0.28 0.08 0.41%* 0.10 0.22 0.39%* 0.08 0.03 0.04 Catalase
bl oo 0o)0) g ao 00 Jlaxal o )0 o pre (SKiwed 99 5B LIS o Sy s g
* **show significance in 5% and 1% level respectively.
&Ll
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Abstract

In order to evaluate of morphological, physiological and biochemical traits, related to drought tolerance,
an experiment was carried out in field condition. In this study two commercial cultivars (MCC361,
MCC358), three Kabuli and three Deci type of tolerant genotypes (MCC392, MCC537, MCC696, MCC873,
MCC870, MCC10,) and three Kabuli and three Deci type of susceptible genotypes (MCC759, MCC588,
MCC774, MCC45, MCC39, MCC101) were grown in Ferdowsi University of Mashhad research field. These
genotypes were compared in shoot length, dry weight, leaf area, Fv/Fm, leaf water potential, prolin and
protein content and catalase activity in the flowering stage. There was a significant positive correlation
between prolin and protein content. Catalase activity also had significant positive correlation with dry weight
and leaf area. Susceptible genotypes had lower Fv/Fm, leaf water potential, prolin content and catalase
activity than tolerant genotypes. Accordingly, Fv/Fm, leaf water potential, prolin content and catalase
activity were introduced as suitable markers for identification of drought tolerant genotypes. Commercial
cultivar (MCC358) was introduced as a tolerant genotype because of higher Fv/Fm, leaf water potential,
prolin content and catalase activity as compared to susceptible genotypes under drought stress.
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