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Figure 1- Rainfall maximum and minimum temperature in Kermanshah region at five months
of 2011-2012
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Table 1- Analysis of variation of the biological yield, grain yield, photosynthetic pigments
and antioxidant enzymes, influenced by the interaction of moisture regime and variety levels

in Kermanshah region
Sour‘g:; \(;; ation g;r;)o; Saglse o oo :;’\‘loeu‘ghtu c)n? CEd:i:;:)‘/“ b Jadssls
freedom Biological yield Grainyield 100 seeds a Chlorophyll b
"_’“, 2 13171.2™ 1538.5™ 0.425™ 0.324" 0.709™
Replication
‘f‘*’b ) "’*5? 2 953894.4” 341515" 170.2" 13.050" 49.951"
Moisture regime
el st 4 12544 364.7 1.438 0.054 0.250
Main error (Ey)
”3,’ 4 75845" 110276.4" 3222" 0.592" 2.445"
Cultivar
P ST SIS . . .
Moisture regime 8 243015 6763.9 9.977 0.026™ 0.252"
x Cultivar
o s 24 71211 301 1.830 0.034 0.110
Sub error (Ey)
Sl o 2 7.32 467 470 6.87 6.56

Coefficient of variation (%)

el 1Y 570 Jlisl o 50 409 S5 ire 5 (05 o e pae gedias (ylis cui i 4 KK ¥ NS
ns, * and **: Non significant and significant at the 5% and 1% probability levels, respectively.

Y Jgue axlol
Table 1- Continued

freedom Total Chlorophyll  Carotenoids  peroxidase catalase dismutase
"_’“_ 2 1.953™ 0.037™ 144.1™ 10.004™ 0.680™
Replication
‘_’"“-”’ 23 2 113.958" 2.126" 7362.7" 788.478" 35.750"
Moisture regime
sbol slbas
Main error (E) 4 0.369 0.019 16.9 2.147 0.130
) 4 5.392" 0.626" 8319 173.445" 5.155"
Cultivar
md X gk,
Maisiure regime 8 0.327™ 0.016™ 203.1" 16.148" 1.048"
x Cultivar
g 24 0.159 0.003 5.1 1.167 0.057
Sub error (Ey)
Iascalaad 477 458 3.72
Coefficient of variation (%) 4.87 3.77

el 1Y 570 Jlisl o 50 (409 S5 ixe 5 05 o e pae gedias (ylis cui i 4 KK ¥ NS
ns, * and **: Non significant and significant at the 5% and 1% probability levels, respectively.
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Table 2- Means comparison of the photosynthetic pigments and antioxidant enzymes
influenced by the interaction of moisture regime and variety levelsin Kermanshah region

aJudg,ls . “gbgls S g
. \ Chiorophyll 292575 s sy s @ el i {6 gonsd
k) w255 5 0roPY Chiorophyll Peroxidas e
Moisture ~ a Total Carotenoi e Catalase  superoxide
regime Cultivar (mgg-1 (Mg - 1 Chlorophyll ds (U mg* (Umg dismutase
fw) fw) (mgg-1fw)  (mgg1 Prot) Prot) (U mg*
fw) Prot)
otes! 3.356 fg 2445 f 5.801 gh 0970g 559lcd  27.83c 6.813 cd
Arman
Hestel gl 2! 4180 de 2497 6.677 ef 1380e  79.36b  3514ab 8.585b
P g Azad
Cut off ;
T .
imgaionfrom o 3.398 fg 2.106 g 5.504 hi 1.153f 79.38b  3321b 9.234a
the beginning of
flowering pile 2934 g 2042 g 4976 0835h  462le  21.75d 6.387 e
Hashem
ILC482  4.094 de 2.543 ¢f 6.637 f 1447e  8722a  36.16a 9.008 a
ol 4.488 cd 2.901 cd 7.389cd 1430e  3940f 2271 d 5548
Arman
51 solel alad 2l 4911 ¢ 3.170¢ 8.081¢c 1901b  5671c 2798 ¢ 6.923¢c
s . Azad
RSN £950 .
Cut off Bj@’ﬁ‘;_ 4385 cde  2.826 de 7211de  146lde  5250d 2648 c 7.135¢
ivanij

irrigation from
the beginning of bl

podding Hashem 3.840 ef 2.528 ef 6.368 fg 1122 f 33489 1473 fg 5.3771g

ILC482 4.800 c 3.072 cd 8.872cd 1.798c 5321 cd 2584 c 6.463 de

obey!

7.489 a 4292 a 11.87a 1.878 bc 25.37 hi 16.85 €f 4.924 hi
Arman
Aé‘}ald 7458 a 4524 a 11.98 a 2114a 26.67h 18.08 e 5.211 fgh
_ Z
otk )Ly .
Full irrigation B@}u 6.263 b 3832 b 10.09b 1932b 25.93 hi 16.46 ef 4975 gh
ivanij
pile 6.402 b 3816 b 10.22b 1544d 2244 1266 g 45271
Hashem
1LC482 7.904 a 4289 a 12.19a 2.091a 26.13 hi 1754 e 4.988 gh
OSals (glasals iz g3l Gell 1 70 Jleiml gmhaws j0 lo ire NS 0B aiies S plie B> SO gl JBlas a5 ete o 50 oSl

Means within each column with a letter in common there is no significant difference on the basis of Duncan
multiple range test at the 5% probability level.
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Table 3- Means comparison of the biological yield and grain yield influenced by the
interaction of moisture regime and variety levelsin Kermanshah region

R 4 G S 4 Comd Jals
537) ‘1,3) s 59l g IS byl Wl > ySlos JS byl 4ild Ve 39
Moisture zssb, . Biological Decrease  Grainyigd ~ Decréae  weight of 100
regime Cultivar iald relative to (kg/ha) relative to seeds ()
= (ky hal) control control
g conditions (%) conditions (%)
ol 1536 f 51 504 g 63 2317 f
4 5l ol ks Arman
& 3l Gy T
. . 1824 ef 36 659 f 51 2733 e
Bl Azad
Cut off irrigation g 1963 e 31 651 f 45 3353 ¢
fromthe Bivanij
beginning of PETIS ) 2167
flowering . 1568 f 35 293 | 59 :
ILCA482 2000 e 27 715 f 42 24.03f
ol 2304 d 27 811 e 40 24 f
5 L..,Télaé Arman
& 3 Gy g
™ " 2518 cd 11 1035 ¢ 23 29 de
SpoE Azad
Cut off irrigation o 2570 bed 9 928 d 2 37 b
fromthe Bivanij
beginning of JETS 3 f
podding o | 2006 e 16 365 h 49
ILCA482 2390 d 12 923 d 25 2417 f
ol 3126 a - 1355 a ] 2817 e
Arman
! 2832 b . 1339 a ) 3087 d
ollao g ,LsT Azad
Calbo g,y ;
]
Full irrigation Bivanij 2838 b - 1173 b - 4583 a
e i . 2833 e
Hashem 2394 d 720 f
ILC482 2726 bc - 1237 b - 28.70 de

OSils (glazals sz 505l ell 5 70 Jleimt mhaes 5o lo e BN w3l wiies S i By G gl JBlas a5 et e 0 b Sl

Means within each column with a letter in common there is no significant difference on the basis of Duncan
multiple range test at the %5 probability level.
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Abstract

To study the effect of water deficit on biochemical changes in chickpea, a split-plot
experiment based on complete block design with three replications was carried out at
the Research Farm of Razi University in Iran. Moisture regimes with three levels, were:
1) irrigation cut off from beginning of flowering till maturity, 2) irrigation cut off from
beginning of podding till maturity and 3) irrigating plants at all stages of growth
(control) assigned to the main-plots and five chickpea cultivars: Arman, Azad, Bivanij,
Hashem and ILC482 to the sub-plots. Based on the results, two levels of water deficit
resulted in significant reduction in the chlorophylls and carotenoids concentration and
significant increase in the activity of antioxidant enzymes such as. catalase, peroxidase
and super oxide dismutase of leaves, in comparison with control. Therefore, there was a
negative correlation between the activity of antioxidant enzymes and the amount of
available water in soil, and their activity increased with increasing the severity of water
stress. Seed yield was significantly affected by water deficit. In comparison of control
treatment, irrigation cut off from the beginning of flowering up to maturity compared to
irrigation cut off from podding up to maturity resulted in more reduction in seed yield
(36 and 15% respectively). ILC482 cultivar with seed yield of 715 kg.ha’ under
irrigation cut off from the beginning of flowering up to maturity and Arman cultivar
with a seed yield of 1355 kg.ha™ under irrigation cut off from podding up to maturity
produced highest grain yield. High yield cultivars under two levels of water deficit
including: 1LC482, Azad and Bivanij aso had the highest photosynthetic pigments
concentration and highest antioxidant activity in their leaves. The results aso indicated
a positive relationship between the antioxidant enzymes activities and photosynthetic
pigment concentrations in chickpea which may help to increase growth and yield of
chickpea under drought stress conditions.
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