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2- Field Capacity

3- Total Root Length (TRL)
4- Root Area (RA)

5- Root Dry Weight (RDW)
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4- Photoreduction
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1- Leaf Area (LA)
2- Leaf Dry Weight (LDW)
3- Stem Dry Weight (SDW)
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Table 1. Data Analysis of variance showing the effect of genotype and stress levels on morphological characteristics of chickpea
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ns, * and **: no significant and significant at 5 and 1% levels of probability, respectively.
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Table 2. Effect of genotypes and drought stress on root and shoot mean characteristics of chickpea
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Similar letters in each column indicate no significant difference according to Duncan Multiple Range Test (p< 0.05) between treatments.
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Table 3. Data Analysis of variance showing the effect of genotype and stress levels
on biochemical characteristics of chickpea

w3l called il called alie
oSy 35 o S 3 guw & S ToT oan ol ol a0 et @b
Peroxidase Super oxide dismutase Hydrogen Proline daf §.0.V)
activity enzyme activity peroxide
2.982% 43.458* 0.00024* 18.158% 3 Genotype e
0.87 ns 7.949% 0.00012* 29.907* 3 Stress s
0.0715 ns 26.823* 0.0023* 10.622% 9 X S
Genotype x Stress
0.302887 0.1515 0.000072 0.8337 32 Error s

Ailge dopd ) 50 gl Jlisl mhaw 10 5o sxe 5 & l0 e pas Silo i ja FF g *F s
ns, * and ** indicating non significant and significant at 5 and 1% levels of probability, respectively.
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Table 4. Main and interaction effects of drought stress and genotypes on
leaf proline content of chickpea

(135 S 31 o 3) i3 b
Stress levels (percent of field capacity)

(‘;{"i‘ ::) 25% 50% 75% (Clggff’ol) “(”;“e’: ify::’
324D  266efg  2.18fe  1.74g  638bc MCC776
432C 6.18b 493b-d 3.83d-g 1.73 ¢ MCC877
6.78 A 11.73a 4.99b-d 4.3 c-f 6.13 bc MCC696
531B 9.96a 423cf 4.55cde 2.5e-g MCC588

7.79 A 4.08B 3.61B 4.18 B (Mean)  Slw

3l K0S b gl sire B (p<0.05) (Sils glaraloaiz 5051 Gllas il co i) 5 gt 2 50 ailine Bgy> slls a5 Lla . Sile
bl (SiS A sk § badsis Aalie sl wd e alilaz jsbay whdy 5 Gste 8 50 S5 B>
Similar letters in each column and row indicate no significant difference according to Duncan Multiple Range Test (P<0.05) between means.
Capital letters in row and column are for comparing genotypes and drought stress, respectively, and they should be comparing separately.

(5039 £ 55100 33 £55) 85emSI0T lime (Silao 1 (SiS Gid 3 i 935 Jlisio 9 Shol 131 -0 Jour
095 plLS Sy o

Table 5. Main and interaction effects of drought stress and genotypes on H,0, amount
(g per 100 g leaf fresh weight)

(8155 <adsb 5l o) (s gk
Stress levels (percent of field capacity)

oSl 25% 50% 75% 100% i #95 Tol
(Mean) (Control) Genotype
0.176 A 0.135d-g 0.151cd  0.107a 0.211a MCC776
0.149B  0.172b 0.137d-g 0.123g  0.165bc MCC877
0.134C  0.177b 0.127fg 0.148cde  0.085h MCC696
0.157B  0.183b  0.146 c-f 0.17b 0.129 efg MCC588

0.167A  0.14B  0.102B  0.147B  (Mean) Sl

3l K080 b 6l sre B (p<0.05) Sils glaraloaiz 5051 Gillas il co i) g gt 2 10 alie Bgy slls a5 Lo Sl
Wl ge (S S ol 5 boadgs dlie sln oo S Allaz jsboay (s 5 Oy o 50 S Sy
Similar letters in each column and row indicate no significant difference according to Duncan Multiple Range Test (P<0.05) between means.
Capital letters in row and column are for comparing genotypes and drought stress, respectively, and they should be comparing separately.
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Table 6. Main and interaction effects of drought stress and chickpea genotypes on special activity
of super oxide dismutase (enzyme per mg protein)

(58135 b b 51 o) i 5o
Stress levels (percent of field capacity)

il 25% 50% 75% 100% i #5 Tol
(Mean) (Control) Genotype
856C  11.59e 721  899gh  644i MCC776
11.6AB  994f  1408a 128lcd 9.56cd MCC877
1194B  11.66e  826h  119b  11.9de MCC696
1339A  130lc 1848a 94lfg 12.67cd MCC588

11.55AB 1326 A 10.78B 10.1C (Mean) (Sl

)l 55085 b (gl sire B (p<0.05) (Sils glaraloniz g05] Bllas il co i) g gt 2 50 ailie gy slls a5 Lo Sile
dlge (S G ol 5 gl daalie lp oo e allaz jsbay (s, 5 g 2 50 S5 By~
Similar letters in each column and row indicate no significant difference according to Duncan Multiple Range Test (P<0.05) between means.
Capital letters in row and column are for comparing genotypes and drought stress, respectively, and they should be comparing separately.

Ty o2 35T 8509 Cedllad (puilno g1 (SSlis (AT 9 e 935 il 5 ol ST -V Jgur

9955 Syt 33 (9 25 oo sl Alds )0 Qi Ol i)
Table 7. Main and interaction effects of drought stress and chickpea genotypes on special activity of peroxides
(absorption per minute per mg protein)

oSy 2 357 8509 callad (puSilo

Special activity of peroxides (absorption per minute per mg protein)

m‘-"‘i; : 25% 50% 75% (égr‘::f'ol) ‘(‘}:: i;::’
1.154B  1217ad 1.217 ad 1.527 ad 0.655 cd MCC776
0.655B  0.952bed 0.706 cd 0.645 cd 03574 MCC877
1256B  1.64lad 1.099 bed 1.669 a-d 0.617 cd MCC696
2131 A 2516 2.134 ab 2.134 ab 1.742 abe MCC588
1.582 A 1.289 A 1.493 A 0.842 A (Mean) xSl

35l K085 b (gl ire B (p<0.05) (Sils glaraloaiz fg0;] Gllas il co i) 5 gt 2 0 ailiie Bgy slls a5 Lla . Sile
Sl on (S S ol 5 e dlie ln i e Allaz jsbar (i3 5 g p 50 Sy B9
Similar letters in each column and row indicate no significant difference according to Duncan Multiple Range Test (P<0.05) between means.
Capital letters in row and column are for comparing genotypes and drought stress, respectively, and they should be comparing separately.
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Abstract

This study aimed to assess the response of chickpea genotypes to drought stress in terms of
morphological traits and subsequent biochemical changes to further understanding of drought resistance
mechanisms in plants and access to better genetic resources. The chickpea genotypes including MCC776,
MCC877, MCC696 and MCC588 evaluated at four soil moisture regimes with field capacity (control), 75%,
50% and 25% of field capacity through a factorial experiment in a completely randomized design with three
replications at physiology laboratory in Research Center for Plant Science, during 2009. The results showed
that most of the morphological traits such as plant height, shoot and root biomass, total root length and leaf
area, were mainly affected by severe drought stress. Moderate drought stress (50% FC moisture and above)
had no significant effect on these traits. Reduced soil moisture increased the stem proline content in all
genotypes. The highest proline obtained in native genotype candidate (MCC696) at severe drought stress.
Enzymes activity of super oxide dismutase and peroxidase increased in drought- sensitive genotype MCC588
than other genotypes. Absence or poor performance of drought tolerance or avoidance mechanisms in
MCC588 genotype possibly caused induction of oxidative stress and produced antioxidant enzymes.
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