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Table 1. Data which used for estimating of water requirement of chickpea in Mashhad
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3901 SSTARSS G !
GayVe Gs) Goypor=d)
Cro Effective irriN;(ion Total Total water Total water
Month 10 days oval otranspiration rainfall re uigremen t irrigation Haydromodel  required for  required for each
intervals p (mm dg ) (mm/10 days (mqm /10 davs requirement (lit/s/ha) each plot plot in irrigation
Y ) ) 4 (mm/day) (litiday) frequency (lit)
. 1 1 0 10 2 0.23 12 84
022295° 2 15 10 5 1 012 6 42
Mar 21 - Apr 20 3 2 8 12 2.4 0.28 14.4 100
o 1 25 10 15 3 0.35 18 126
)] 2 26 10 16 32 0.37 19.2 134
Apr 21 - May 20 3 45 5 40 8 0.93 48 336
. 1 5.4 9 45 9 1.04 54 378
oy 2 6.4 0 64 128 148 76.8 537
May 21 - Jun 20 3 7.8 0 78 15.6 1.81 93.6 655
. 1 7.7 0 7 15.4 1.78 92.4 646
> 2 7.8 0 78 15.6 1.81 93.6 655
Jun21-Jul20 3 7.9 0 79 158 1.83 94.8 663
sloye 1 3.3 0 33 6.6 0.76 39.6 277
Jul 21 - 10Aug 2 3 0 30 6 0.69 36 252
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Table 2. Estimation of water requirement of chickpea based on national water document (using NETWAT software)
and by the method of Penman-Monteith in the region of the experiment (Mashhad)
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Root depth (m)

Water holding capacity (mm/m)
Maximum allowable depletion (mm/m)
Maximum usable water (mm/m)
Shading (%)

Uniformity factor
Transmission ratio
Efficiency (%)

Peak of irrigation requirement (mm/day)
Peak of irrigation frequency (days)
Peak of the selected irrigation frequency (days)
Basin (plot) width (m)
Reducing index

Electrical conductivity of soil (EC,), (dS/m)

7.8
6.92
7
2
1

Electrical conductivity of irrigation water (dS/m)  0.89

3.22
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* Before irrigation, daily readings of rainfall (in the region of experiment) for each 10 days intervals, obtained from

weather station and in regard to 10 days intervals readings the calculations of the table is done. Regarding to data
and according to meteorological estimation, in table, the rates (figures) of irrigation water in 10 days intervals
decreased or increased.
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Table 3. Analysis of variance (mean squares) of yield and yield components of chickpea cultivars in different

oS o ol3T 4z o W s Soislom eetlo e ol EHERONEY 4l Yoo u 39
SOV df Grain yield ] ; Number of Number of seeds 100 Grain
- Biological Harvest pods per pod weight
yield index
Replication B 2 427.27 3024.63 0.32 23.25 57.27 25.91
Irrigation el 3 18397.29°  461961.09 18314~  627.13" 2272.8" 94.54"
Error s 6 3902.38 17470.49 0.8 16.44 4.07 19
Cultivar o) 3 71118.137 © 259289.117  11.37 1435.41" 2774.75" 94.77"
Irrigation xCultivar  s3,x (st 9 5753.76 . 15117.27 7.68" 41.72" 121.69" 22,55
Error s 24 825.1 2669.85 0.12 7.56 10.79 1.04
cVv O g g g 9.41 9.4 6.8 7.73 6.54 1.77
a=0.01 5 0= 0.05 mhaws ;o jlo cme g o gime e s 3 4 **F 5 * NS
ns :Non-significant, *and **: Significant at o= 0.05 & a= 0.01, respectively
Oy5doc gli>l g 8,5 dos p (6 5lel ilise Tobw ol Ol (il dlio -F Jgus
Table 4. Mean comparisons of main effects of different irrigation levels on yield and yield components
@los als & Slos S 9lgmd SKlos il y asls i alo olas als ": 39
Treatments (LS 5 o F5ks) (LSa,0 p55kS) (32,9) . é"’;’w " ’\?”?’Qf 10:()? )
Lo 1, . . . 1 . umber of umber o rain
Grain yield (kg.ha™) Biological yield (kg.ha™) Harvest index (%) pods.m? seeds.m? weight (g)
S okl 677a 1514 a 57a 131a 193a 71a
Full irrigation
i 576 12742 53b 116 ab 173b 62b
90% ETc
w2t sl 397b 802 b 50 be 99 be 136 ¢ 55¢
80% ETc
w228 g lele? 247 ¢ 486 ¢ 48c 74c 100d 50 d
50% ETc

W, K0S b gl s B 0= 0.05 mhas jo )l S ie B> S JBlas (gt o 0 a5 ol Sl
Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 5. Mean comparisons of main effects of chickpea cultivars on yield and yield components

oo il o Slos S 5glgmo Sos WZ: ‘;’:’u 2 f‘M e f‘"‘t (0,5 413 Ve+ o539
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Kakats's 614 a 1265 a 52 ab 141a 213a 55d
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Means within each column with a letter in common are not significantly different at o= 0.05.
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Table 6. Mean comparison of interaction effects between chickpea cultivars-and different levels irrigation

on yield and yield components
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Means within each column with a letter in common are not significantly different at a.= 0.05.
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Table 7. Correlation coefficient of traits in chickpea cultivars
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Al & Shos 1
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551’35]9"’ ")SJ""‘ 0.99** 1
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sy sl
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2 0.92** 0.93** 0. 50* 1
Number of pods.m
X0 yo yo &l Slaxy
2 0.83** 0.84** 0.36* 0.93** 1
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Abstract

In order to study the effects of different irrigation levels on_.yield, yield components and drought
tolerance of four chickpea cultivars, a farm experiment was conducted in-Mashhad climatic condition during
2008-2009 growing season. Four irrigation levels including: T,= 100% ETc (Full irrigation), T,= 90% ET¢
(deficit irrigation), T3=80% ETc (deficit irrigation) and T,=50% ET¢ (deficit irrigation) and four chickpea
cultivars (Jam, Karaj 12-60-31, Kaka and 1LC482) were compared in a split plot layout based on
randomized complete block design with three replications. The irrigation levels were imposed as main plot
and chickpea cultivars as subplot. In each level of irrigation, based on national water document (using
NETWAT software) and by the method of Penman Monteith, water requirement was determined. The results
showed that different levels of irrigation had significant effects on grain yield, biological yield, harvest
index, number of pods per m? number of seeds‘per m” and weight of 100 chickpea seeds. By increasing the
rate of supplied water, number of pods and seeds per m?, the weight of 100 chickpea seeds and consequently,
grain yield increased, significantly. In all.irrigation levels, Kaka and Karaj 12-60-31 cultivars had the highest
(930 Kg/ha) and the lowest (166 Kg/ha) seed yield, respectively. In this study, the most drought tolerant
cultivars to drought were Kaka, 1LC482 and Jam, respectively. In full irrigation treatment, the yield of
ILC482 cultivar was lower than Jam cultivar, but in deficit irrigation treatments (Ts and T,4) the yield of Jam
cultivar was higher than 1LC482 cultivar, considerably and in comparison to the other cultivars, its measured
qualities less affected by deficit irrigation. Results of this experiment showed that ILC482 cultivar may be
recommended as a high tolerant cultivar to drought stress.
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