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Table 1. Some physical and chemical properties of the soil in study location

(aoy2) ST olge  amoml S Colan  (aoyd) oy (wop) e (opd) b cdl
0.C (%) pH EC (dS m™) Clay (%) Silt (%) Sand (%) Texture
0.58 7.5 0.5 26 41 33 Clay-Loam
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Table 2. The minimum and maximum temperature variations and rainfall rates during the growing season compared
with the 20-year data

(Growth season) o fad

obl BT e e Wl aoyed cldams)l S
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May  June

015 -558 -92 -735 -198 2.14 6.28 9.45 12.82

AloY -+ Lo deS
The minimum temperature for 20 years
g Jl 55 Lo aies
Minimum temperature in the study year
Loy Lo aciog
The maximum temperature for 20 years
oo Jlo yo Les aiion
Maximum temperature in the study year
ALY Gl baste
The average rainfall for 20 years

sk Jlo oo AL bge 87 726 243 102 47 642 29 205 07
Average rainfall in the study year

6.21 -108 -4 -516 -151 -3.12 4 6.88 11.14

1537 818 475 6.45 1347 17.99 23.14 29.1 3227

2301 1294 949 923 1032 1045 17.02 22.3  28.23

489 444 447 534 3419 39.84 15.84 3.65 035
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Table 3. Analysis of variance for characteristics of plant height, water use efficiency, harvest index, biological yield,
grain number plant?, pod plant?, 100 seed weight, grain yield and plant m in chickpea plants

Ol s’ 2slio &ol5T a0 g gl g 4o aslh olux 418 5 ySlos

S.0.v df Plant height Branch Plant? Grain yield

Block 5L 3 18.10" 51.1™ 103.11™

Planting manner (A) culs s, 1 90.60" 300.01" 170.40™
Error (a) W 3 9.45 600.01 67.19

Cultivar (B) o3, 2 18.92" 380.1m™ 1311.30™

(AXB) s, xcosls g, 2 22.64" 2453™ 1105.60
Error (b) U> 12 8.15 504.1 120.1
CV %) &l puss oo 16.18 15.45 9.30

RO I o U K x* o )00 e (o ls pxe * o Fxe e NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Continue of Table 3. Analysis of variance for characteristics of plant height, water use efficiency, harvest index,
biological yield, grain number plant?, pod plant?, 100 seed weight, grain yield and plant m in chickpea plants

(MS) et o iseSibea

ag 50 plo oluw ag9yd 4l Bluss cdloy pasls Ss5glgm 0 ySdos &iloYesy39 ol Gy S,
Pod plant’ Grain plant™! Harvest index Biological yield 100 seed weight Water use efficiency

15.13" 0.03™ 1.08™ 124.0™ 14.09™ 127.10™

99.86 ™ 1.04" 96.10" 2670.36 ™ 50.10" 167.19™
10.12 0.007 300.01 1753.02 34.37 71.01
68.01" 1.09" 17.32" 1261.21™ 204.00™ 13.15™
89.1" 1.80™ 11.01™ 1050.40 ™ 270.3™ 56.16 "
5.31 0.008 3.18 1302.1 308. 23 27.14
14.10 13.04 14.07 14.47 1541 12.96

deyo) mhaw jo o g x* o )00 maw (ol pse * o gae e NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Table 4. Comparison of the effect of interaction between planting methods and cultivar on yield and yield components

s e g glay,l als 3 Sles pls olaxi PHERIREY esle
b 9, ) N (HUS2 50 p,55lS) . . s
Planting manner Cultivar Plalft}: ;ﬂl:') Grain yield g od . ‘u""’ » ’ (M’J)‘ wla):;
ght (cm) (kg ha™!) Pod plant’  Grain pod Harvest index (%)
T
2! 28.2b 605.7a 18.2a 11.1a 34.5a
Azad
2o ‘la
Rainfed ~ 30.5b 526.4b 17.4b 9.7b 33.5ab
Hashem
o, |
o 35.7a 512.9b 17.3b 9.5b 33.2b
Arman
o
2! 30.5b 899.8a 22.5a 14.0a 32.6a
Azad
skl - 32.6b 760.7b 20.6b 12.0b 32.0a
Supplementary irrigation  Hashem
o, T
o 40.6a 785.0b 21.0b 12.1b 32.5a
Arman

(30,30 gl ;5 LSD ) 03 las jls cime iglis (g Lel i 5l aslie By (2ulS gy 0 40 o8l g CilS g, 90 dunlie o
In each planting methods, columns with similar letters are not statistically significant differences (LSD test 5%).
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Bilogical yield (kg)

500 A

Sl asy a5 cal o cpl g oo Ll o clls el
Cod adly o, Sles 5l o bl ol jo (wd, mals) olS
oSS Ll Ll o i alais o ol a3 5 15 5T
3 G (0 SRl lsn (slapladl gy 055 2 (s )kl b
Sl ol cuils y el ol by 5 0ogy ails 8 Shee )] 5k
gsefl—"“'“ @Lu sl )...QS 2 Ja;‘;.w A Cmnd U—‘ )J«)LM 9 odile
Tadayyon & )oeai o)l 5 jldime S pla wg
c—ilo3l 08 53 (o a5 glis ol b «Ghorbaninejad, 2012
s ol b ) o ls gime Dglad (e Lyl jo gl o) o
S V- IS P B AW KW TS s B> i csaliv
S (Sgby 15 Ll ph o el (sl e gy, 1 S0
Anjamshoaa et ) cel ools olis el oS (6 Lol Ll i 4
0590 Sl s g by i da gl 4555 ol yo @l 2011
o Jloel obS" (508 0595 5 p3 <SSy j5b 4 ol 03,
Cgb,y i bl Gilides a5, STy o e 4y o
% L,;:BLO.».A w‘élp ua>L~u "‘"”‘9”6& u,ul.w‘ LJ"‘ 29009 QBLM

(Imran et al., 2015) oozl ails

P

Rainfed

eSS 5Ll
Supplementary irrigation

oSS 5okl 5 010 CeblS 05 90 )0 S 55lgms o yShos o ) S
el o pime gy pas Kl il By,

Fig. 1. Comparison of biological yield in two methods rainfed and supplemental irrigation plantin
The same letters indicate no significant difference (LSD test 5%).
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Fig. 2. Comparison of 100 seed weight in two methods of rainfed and supplemental irrigation planting
The same letters indicate no significant difference (LSD test 5%)
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Introduction

Chickpea (Cicer arietinum L.) is one of the oldest pulses crops in the world and one of the seven
Neolithic founder crops in the Fertile Crescent of the Near East. Chickpea cultivars are grown mainly in the
Mediterranean area, the Near East, Central Asia and America. In Iran, chickpea seeds are usually consumed
in the form of mature, dry seed after cooking and processing in different ways. A total pulse crop cultivation
area in Iran is nearly 770000 hectares and 61% of this amount is earmarked for chickpea. The chickpea is a
good source of carbohydrates and protein, and 83.9% of the total constituent carbohydrates makeup from
starch. Supplemental irrigation can be practiced to achieve the best yield with the least quantity of water
available during reproductive periods. The effects of supplemental irrigation in chickpea showed that
supplemental irrigation would improve chickpea growth and increase yield especially under dryland
conditions (<500 mm).

Materials & Methods

This field experiment was conducted at the Rozve Experiment Station, at Agriculture and Natural
Resources Research Center (32°50" N, 50°34” E), Esfahan, Islamic Republic of Iran, 17 Km north of Eastern
of Chadegan in one cropping season (2014) on a sandy loam soil (EC=3.78 dS m?, pH=7.7 and
OM=0.55%). In rotation before the chickpea, wheat was cultivated. The experiment was conducted as a split
plot arranged in a randomized complete block design with four replications. Two methods of planting
included of rainfed and one supplemental irrigation were considered as the main plot and three new varieties
of peas (Hashem, Azad, and Arman) and local control varieties were subplots. Before planting the seeds of
all varieties (prepared by the Department of Dryland Research Sara Rud) were sterilized with fungicides
benomyl 2 per 1000. The weed control was done manually in the spring. Based on soil test results, there was
no need for phosphate and potassium fertilizers. Water productivity (based on irrigation (WPI) + rainfall (R)
were computed as: WPI (kgm™) = Grain yield (kg ha ')/Irrigation water applied +Rainfall (m?). The data
were subjected to analysis of variance by SAS and means Fisher’s Protected LSD (5%) was used for mean
comparison.

Results & Discussion

Based on this study, two methods of planting in terms of yield, yield components, and water use
efficiency were significantly different. Plant height ranges changed from 28.2 cm in Azad (rainfed) to 40.6
cm in Arman (supplementary irrigation). Although plant height in all three experimental varieties in
cultivation methods with supplementary irrigation was higher than rainfed conditions, but in both methods of
cultivation, plant height in Arman cultivar significantly increased compared to the other two varieties.
However, the effect of water stress on plant height depends on the stage of water stress. Plants grown with
supplemental irrigation has more height than plants grown under dryland conditions. Azad varieties in
rainfed and supplemental irrigation with 605.7 and 899.8 kg ha™ respectively, had significantly higher yield
than other cultivars (P<5%). Inadequate supply of assimilates required for the development of seeds and
embryos, is the reason for the decline in grain yield under dryland conditions. Number of pods per plant, is
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one of the most important yield components of chickpea. In this study, the number of pods under rainfed
conditions was reduced 19, 15.5 and 17.6 percent in Azad cultivars, Hashem and Arman, respectively in
comparison with supplemental irrigation. Regardless of the variety, harvest index under rain fed conditions
showed a significant increase compared with supplemental irrigation and Azad cultivar with harvest index
equal to 34.5, had the highest harvest index. Three varieties of Azad, Hashem, and Arman, for every
millimeter of supplemental irrigation produced 5.88, 4.86 and 5.44 Kg extra yield (relative to rainfed
conditions), respectively.

Conclusion

Based on the results of this study, chickpea cultivation especially with use of supplemental irrigation can
improve grain yield than dryland conditions. Among the cultivars used in this experiment Azad cultivar both
in rainfed and supplemental irrigation can be recommended.
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