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Table 1. Some physically and chemically characteristics of the field soil during experimental years
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Year Sail Sand% Silt% Clay% pH Lime% ¢ Ec eI s
texture 0.C% (dSm/m) N% P%

VARSI A
Clay Loam 14 31 55 73 6.8 08 0.85 008 176

2010-2011

q._

VAT Glay Loam 12 30 58 7.4 6.4 0.7 0.88 006 136

2011-2012
TN Clay Loam 11 34 55 73 6.6 0.7 0.84 008 198

2012-2013
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Table 2. Metrological data of Maragheh dryland agricultural research station (2010-2013)
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Month (e k) (Sl (81,5 5lw 4z y0) (o skso) (Sl (81,8 ilw 4z y0) (o glwo) (Sl (81,8 55l 4> ,9)
Rainfall (mm)  Average temperature Rainfall (nm)  Average temperature Rainfall (mm)  Average temperature
9] (0 ()
Oct. 8.7 12.4 22.4 9.4 45.7 11.3
Nov. 0 4.2 33.3 -1 60.3 5.2
Dec. 10.4 11 12.7 -3.3 59.4 -1
Jan. 29.2 -6.2 27 -4.2 32.8 -2.5
Feb. 36.4 -2.9 20.3 -5.9 42.4 1
Mar. 79.6 1.6 29.8 -1.3 27.3 4
Apr. 129.4 8.1 46.7 9 29.9 8.5
May 54.7 13 42 14.1 47 12.4
Jun. 3 18.8 16.8 18.8 6.3 18.9
Jul. 1.2 23.3 0.8 22.3 0 23.3
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Table 3. Combined analysis of variance (three years) results of studied chickpea traits
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of @ ey BEor oy 100 SW BY dlo ey ek
DF# DM PFP GY HI PI
Year(Y) Ju 2 1841.4™ 1286.0” 66.7" 215.4" 230.1"  54656.0" 531840 283440° 196530
Error L 6 7.96 18.30 13.30 13.80 4.60 522.50 10670 7240  64.60
Irrigation time(l) <l ole; 2 68" 97.90" 67.90" 16870™  042™ 684850 1577.50™ 71807  77.11™
(Y% (5Ll e xSl 4 0.28" 131" 11.30™ 8.80" 0.32" 716.60™  131.20™  57.20"  64.54™
Error s 12 1.90 450 9.20 9.17 250 259.00 80.80 2350  26.90
Genotype(G) s 3 19.7 8.80™ 11.40™ 3550" 62280  240.70"  11870"  73.10™  80.90"
(YXG) cwigipe o 6 8.8™ 6.24" 2470 460" 6.60" 96.30™  3650°  3.80™  3.30™
(IXG) cisiimes ol oo 6 0.43" 1.30" 2.40™ 355" 1.20" 13830°  3804°  870™ 995
weiyslel el 12 0.59" 330" 350" 1.98" 1.30" 4961™  1270™  1670™  16.60™
(YXIxG)
Error s 54 0.80 1.94 2.50 3.80 0.860 57.60 14.00 9.40 9.40
S b oy - 1.35 141 411 7.90 2.78 12.25 13.44 6.31 5.97
CV%

ol s gime ST A3 NS c0s 10 5 auoyo) Lot o 45 I5 cixe iy g FF

** and *: Significant at 1% and 5% probability level, respectively; ns: Non significant
+ DF: Number of days from planting to 50% floweri; DM: Number of days from planting to 90% maturity; PFP: Pod filling period (days); PH: Plant height;
100SW: 100 Seed weight; BY: Dry biomass yield; GY: Grain yield; HI: Harvest index; PI: Productivity index

120

100 - i : g O2010-11
;.: 50 . . § m2011-12
= \ =2012-13
g ¢ \
= s\s )
= 40 - : | ab
= \

Y N
° Days to flowering Days to maturity Pod filling period

Traits
oinlojl Jlw duw Job 53 9955 SIS (b y] 095 Jab g (oamw) «( BOSS o000 U 9 Sl 1 Jlw 5T (pSleo donny Lo Y STl
Fig. 1. Mean comparisons of year effect on chickpea number of days to 50% flowering, maturity and pod filling period
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Fig. 2. Mean comparisons of irrigation time effect on chickpea number of days to 50% flowering, maturity and
pod filling period
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Table 4. Mean comparisons of year by genotype interaction on chickpea studied traits
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olk,JArman 56 f 93d 37a 31.9d 0.790 ¢
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LARERARY ILC482 559 e 35cd 334c 0.830¢c
4S5 o5 Turkish local 56 f 92d 36 ab 428a 0.610d
ob,] Arman 69 ab 102 ab 33ef 278f 0.630d
2012-13 ol;1 Azad 67d 101 ab 34 de 29.5¢e 0.580d
[ARRRAAR 1LC482 68 cd 101 ab 33ef 286f 0.570d
4S5 o5 TUrkish local 68 cd 102 ab 34 de 36.4b 0.550d

Al oo (GSIS (y3031) aoy00 Jlei alans 55 o sime gkl B a3l et jo )0 aline gy b ol Sile *
* Means with the same letters in each column have not significantly differences at 5% probability level (Duncan Multiple Range Test).
DF: Number of days from planting to 50% flowering; DM: Number of days from planting to 90% maturity; PFP: Pod filling period (days);

100SW: 100 Seeds weight; GY: Grain yield
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Table 5. Mean comparisons of year effect on chickpea studied traits
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1YA1-1vav2012-13 26 30.60 © 1.140° 0.582° 51.30 ® 53.04°
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*Means with the same letters in each column have not significantly differences at 5% probability level (Duncan Multiple Range Test).
+ PH: Plant height; 100SW: 100 Seed weight; BY: Biomass yield; GY: Grain yield; HI: Harvest index; PI: Productivity index
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Introduction

Chickpea (Cicer arietinum L.) is the most important field crop among the food legumes in Iran.
According to the published statistic by agricultural ministry of Iran, about 90% of planting areas of chickpea
is under dryland conditions. In Iran, chickpea is often cultivated in areas with limited rainfall or soil moisture
and drought is always a potential problem for its production. From the importance issue, drought stress is the
second abiotic stress that affect on chickpea yield. Also drought stress is the most important factor which
reduces food legume crops production (especially chickpea, lentil and pea) under dryland conditions of west
Mediterranean and North Africa regions. Limiting or cutting of regional rainfalls at the end growing season
time and existing of drought damage in flowering time is one of the most important limitations in chickpea
cultivation under dryland conditions that have highly negative effect on chickpea yield and reports show that,
the yield of chickpea is low in these regions. Suitable field management for using from the existing water in
order to reduce drought stress damages, increase the yields of crops under dry and semi dry regions. Results
of studies show that, using from supplementary irrigation in chickpea increase the total dry biomass, leaf
area index, plant height and finally increase its yield under drylands. Also researchers reported that,
flowering stage and pod filling period are the most important stages for application of supplementary
irrigation in order to reducing of drought severity in food legumes.

Materials & Methods

This study was performed to evaluate the effects of supplementary irrigation on some agronomic traits
and grain yield of four chickpea genotypes. The experiment was conducted for three consecutive seasons
during 2010-13 under field condition in Maragheh Dryland Agricultural Research Station (Latitude 37°15’
N, Longitude 46°15" E, and Altitude 1720 meter above sea level). The main plots were irrigation three-time
(irrigation at planting, irrigation at planting and flowering times, and irrigation at planting, flowering and pod
filling period). Each irrigation treatment included 40 mm water application in the experimental field. The sub
plots were four Kabuli chickpea genotypes (Azad, Arman, ILC482 and a Turkish landrace from Van city).
The soil of the experimental site is clay-lome, and the climate of the station is cold and semi drought with
mean long term annual rainfall 360 mm, and with mean maximum and minimum absolute temperature about
37°C and -25°C in summer and winter, respectively. The mean annual air temperature in station is 9.3°C.
Each experimental plot was 6 planting rows with 6 meter length and 25 cm distance between two rows.
Some agronomic traits such as number of days from planting to 50% of flowering and maturity, pod filling
period, plant height, 100 seed weight, dry biomass, grain yield, harvest index and productivity score of
genotypes were noted and analyzed by MSTAT-C program. The comparison of means method was Duncan’s
Multiple Range Test in 5% probability level.

Results & Discussion

Combined analysis of variance showed that the year factor had significantly affected in all studied traits.
The effect of irrigation times was significant on all traits except 100 seed weight, harvest index and
productivity score. There were significantly differences among the genotypes in plant height, 100 seed
weight, grain and dry biomass yields, harvest index and productivity score. The interaction of yearxgenotype
significantly affected on all traits except plant height, dry biomass weight, harvest index and productivity
score. Results showed that interaction effect of irrigation time by genotype was significant on seed and dry
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biomass yields. It shows that different studied genotypes had different responses to supplementary irrigation
times. The highest seed yield and dry biomass in all studied genotypes belonged to three-time irrigation.
Azad cultivar seed yield under irrigation at planting time and flowering stage time was 1029 Kg.ha! that
comparing with its yield under irrigation only at planting time (648 Kg.ha™) increased about 58.8%. It was
the highest increasing in response among all studied genotypes for this treatment. The lowest response
(increasing seed yield) under two-time irrigation (planting time+flowering time) belonged to Turkish
landrace and was 28.9%. In comparison of genotypes seed yields between one time irrigation treatment
(irrigation at planting time) and three-time irrigation treatment (irrigation at planting+flowering and pod
filling period) the highest and lowest increasing (71.6% and 51.3%) belonged to Arman cultivar and Turkish
landrace, respectively. The interaction of yearxirrigation timexgenotype had not significantly effect on
studied traits. The highest seed yield (1064 Kg.ha™) belonged to the three times irrigation treatment. Among
the studied genotypes, the highest seed yield (939 Kg.ha*) belonged to 1LC482.

Conclusion

In conclusion and based on the results it would stated that, application of 40 mm irrigation increases
grain yield and improve most of the agronomic traits in spring cultivation of chickpea crop under Maragheh
dryland condition.

Keywords: Agronomic traits, Productivity score, Seed yield, Spring planting
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