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Table 1. Temperature and light-dark period in germinator for chickpea genotypes
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o Light & Dark period (h) .
Temperature (C) (axan)
] 39, ] 39) Growth period (week)
Night Day Night Day
8 21 11.5 12.5 1-5
12 27 11 13 6-10
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Table 2. Source of variances, degree of freedom and levels of significance of mean squares for measured traits of
chickpea genotypes in stress and non-stress condition at Mashhad (2008)
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Levels of significance of mean squares
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(230 Fia 30 0 5) dils o Slos @l ey et 2l
Seed yield (g.m?) ﬂ]())jv};sritl(:g Degree of freedom Source of variance

ns ns 2 Replication) ,I 55
* ns 1 (Stress factor) (1 5 mo) jis 551
ns ns 2 (Error a) U
ok o 26 (Genotype) cusg) a5k
ok ns 26 (GenotypexStress) iuxcwiss
ns ns 104 (Error b) Uas

0=0.01 50=0.05 zhaos ;o ;0 o e 5 0 Sme s o i 4 *F ¥ s
ns :Non-significant; *and **: Significant at a= 0.05 & a= 0.01, respectively.
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Table 3. Days to flowering, seed yield, Drought Susceptibility Index (DSI) and Stress Tolerance Index
(STI) of chickpea genotypes in stress and non-stress conditions at Mashhad (2008)

S5 & ol 5 gl sla 5L G oSk o sy
Drought Resistance & Susceptibility Indices (@ f* s ) ) BASL MU')'I Chickpea s,
Seed Yield (g.m™) Days to Flowering Genotype Row
I s Swes  Nemwes  Sws e 7)™
0.189 0.302 55.4 184.3 58.0 59.7 60 1
0.261 1.829 65.3 185.2 52.0 51.7 65 2
0.434 2.824 55.1 342.6 50.3 50.7 68 3
0.365 2.384 65.3 2332 51.0 50.3 69 4
0.492 1.953 86.5 246.9 50.3 51.3 78 5
0.545 2.787 63.9 320.3 53.0 53.0 80 6
0.161 1.854 47.1 159.2 56.3 58.0 252 7
0.123 1.752 45.7 116.4 51.0 51.3 342 8
0.258 2.606 472 216.3 51.7 533 344 9
0.152 2.304 44.1 142.9 60.3 61.7 361 10
0.306 2.752 44.6 206.4 533 533 378 11
0.524 1.970 91.9 233.0 50.0 51.7 392 12
0.094 1.794 41.2 105.0 59.7 61.3 427 13
0.326 1.087 78.9 159.2 55.3 60.3 537 14
0.252 2.232 59.0 170.9 58.7 60.7 543 15
0.161 1.486 58.9 119.1 57.0 58.0 546 16
0.254 2.520 S1.5 185.7 49.3 52.0 550 17
0.320 2.678 533 247.9 51.0 51.7 551 18
0.351 2.057 68.9 236.9 47.7 50.0 552 19
0.233 -0.160 85.3 110.9 56.3 58.0 674 20
0.158 2.430 41.3 166.4 50.0 51.0 685 21
0.144 2.590 349 1943 59.0 60.7 693 22
0.251 1.710 65.5 172.8 51.0 56.7 696 23
0.244 1.990 63.9 155.4 51.7 55.7 760 24
0.277 2.990 38.4 290.9 61.7 62.0 774 25
0.300 2.250 57.8 198.9 60.0 57.0 823 26
0.429 2.740 57.6 309.5 54.0 57.0 878 27
0.282 2.063 58.1 200.4 54.1 55.5 (Mean) (,Ske
0.276 2.071 118.4 32 LSD g5,

Y.
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Table 4. Correlation among days to flowering, seed yield, Drought Susceptibility Index (DSI) and Stress Tolerance
Index (STI) of chickpea genotypes in stress and non-stress conditions at Mashhad (2008)
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ns :Non-significant, *and **: Significant at a=0.05 & a=0.01, respectively.
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Fig. 2. Classification of 27 earliness chickpea genotypes according to mean yield evaluated in non-stressed

and drought environments
Numbers inside the figure refers to MCC codes of genotypes.
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Table 5. Source of variances, degree of freedom and levels of significance of mean squares for measured traits of selected
chickpea genotypes in stress and non-stress conditions

Sl o (ilon 5,10 20 Gl o
Levels of significance of mean squares -
S (g Camd el Egomo SiS iy @b eesls ol deeily iS5y phe gl el d gl
adgyalep el adey  ade; Jsb aday sLid Sy slgpeldl Sy Ag Deg’;ee Source of Variance
Root/shoot dry  Root Root Root dry Membrane Leaf water  Shootdry Leaf  Plant Freedom
weight area length weight stability index potential weight area  height
ok ns ns * ns ns ok * ns 5 (Genotype) wis
sk sk #% ok ns H% #% sk ok 1 (Stress) i
ns ns ns * ns o * * ns 5 (GenotypexStress) iix ey
25 (Error) s

0=0.01 50=10.05 mhaw ;0 ;0 o cixe g 40 cre i 4 FF g * s
ns :Non-significant, *and **: Significant at a= 0.05 & a= 0.01, respectively.

\Al



1A Jlo ) oylods ¥ aler /ot Wlgad (S g 1 @3 [... Sluoguas g 5 yShas (ST £y S0n g ArxiS

i 4y Cwglilo (gl 995 ()09 i Sl o)l 30 ol (6 eIl Wlie (pSilee Ay lio -F Jgu

Table 6. Comparasion of mean traits of selected chickpea genotypes in the second experiment
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silgp plasl (@) ol root Root dry stability water Shoot dry Leaf area Plant Genotype
Root/shoot 1;:::)?;3? length per wellght per index potential weight per per plant h(eclqu)‘t
dry weight o) plant (m) plant (g) (bar) plant (g) (cm?)
1.11 56.2 11.1 1.56 0.64 15.8 1.55 48.7 25.1 MCC78
0.88 62.8 12.4 1.75 0.56 17.1 2.06 101.7 32.8 MCC392
0.72 38.7 7.6 1.05 0.74 16.6 1.70 93.9 253 MCC552
1.01 435 8.6 1.19 0.86 14.8 1.21 75.9 21.5 MCC537
1.36 37.4 7.4 1.01 0.72 14.2 1.01 69.3 20.5 MCC80
091 30.5 6.0 0.81 0.62 17.2 1.29 47.2 22.8 MCC361
0.32 24.2 5.9 0.57 0.32 39 0.62 27.5 9.6 LSD(g05)
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Table 7. Comparasion of some measured traits of selected chickpea genotypes in stress and non-stress conditions
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Stress Non-Stress Stress Non-Stress Stress Non-Stress Stress Non-Stress Stress Non-Stress
0.58 0.71 18.5 13.2 0.40 2.70 28.3 69.2 12.3 37.9 MCC78
0.52 0.59 17.5 16.8 0.87 3.24 52.3 151.0 22.0 43.7 MCC392
0.67 0.81 19.7 13.4 0.41 2.99 31.7 150.2 12.0 38.6 MCCS552
0.83 0.88 17.1 12.5 0.84 1.59 51.6 100.2 18.5 24 .4 MCC537
0.62 0.80 16.5 11.2 0.32 1.69 25.4 113.0 9.8 31.2 MCC80
0.54 0.80 18.3 16.2 0.46 2.13 29.6 64.7 12.5 33.1 MCC361
0.44 45 0.87 40.3 12.4 LSD g0,
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Table 8. Comparasion of some measured traits of selected chickpea genotypes in stress and non-stress conditions
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o O 9 o O 9 o O 9 o O g
Stress Non-Stress Stress Non-Stress Stress Non-Stress Stress Non-Stress
1.26 0.96 20.2 92.3 4.0 18.3 0.51 2.61 MCC78
0.96 0.81 329 92.6 6.5 18.4 0.88 2.62 MCC392
0.85 0.59 14.7 62.8 2.9 12.4 0.35 1.75 MCC552
1.14 0.89 35.0 514 6.9 10.2 0.94 1.42 MCC537
1.87 0.85 22.9 51.1 4.5 10.1 0.59 1.41 MCC80
1.05 0.77 18.8 41.8 3.7 8.3 0.47 1.14 MCC361
0.46 34.1 8.0 0.77 LSD g5
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Abstract

Earliness and drought escape are as a primary strategy for plant adaptation in regions that plants are
subjected to terminal drought stress. Plants react to drought through morphological changes and alteration in
physiological behavior. Accordingly, two separate experiments to assess the response of yield and
morphophysiological characteristics of earliness chickpea genotypes to drought stress were carried out. In
the field experiment, days to flowering and yield of 30 earliness chickpea genotypes with drought tolerant
genotypes were evaluated in drought stress (Rain fed) and non stress (Irrigated) conditions as a split plot
design with three replications, during 2007-8. In the second experiment, five candidate’s chickpea genotypes
with commercially Jam cultivars in stress conditions (25 percent field capacity) and control (field capacity)
were studied in a factorial experiment based on randomized complete block design with three replications.
Results showed that days to flowering is mainly controlled genetically and the effect of environmental
factors, especially soil moisture condition was negligible. Wide range of yield reduction due to drought stress
(23 to 86 percent) approved a high variation among the genotypes in response to drought stress. In stress
environment, significant and negative correlation between days to flowering and seed yield, confirmed
drought escape strategy in early flowering genotypes. MCC80, MCC392, MCC78, MCC552 and MCC537
genotypes produced high yield in stress and non stress environments. Also, the stress tolerance index in these
genotypes was higher than that of average genotypes studied, therefore mentioned genotypes are suggested
as drought tolerant genotypes. It seems that in the screened genotypes in this experiment due to their nature
of earliness and drought escape strategy, the tolerance mechanisms to drought stress have not been created or
not fully evolved. Therfore there weren’t significant differences among screened earliness genotypes and
control in respect to most traits for drought tolerance.
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