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Table 1- Precipitation, mean temperatures and humidity during growing season

Sk 92 slod bawgio Cagh)
Rain (mm) Average air temperature (°C) Humidity (%)
October 70.3 19.95 40
November 33.9 11.55 58
December 61.6 8.52 68
January 9.6 6.06 62
February 34 9.38 55
March 52.9 9.56 52
April 51.4 13.58 55
May 12.6 20.08 36
June 0 26.19 20
SB olerd 4525 =Y Joux
Table 2- Soil chemical analysis
I""""L"' ) L;")"ﬁ‘ “"’"\'“ ‘5‘]’ u_,; JSO)S)"""’ S ydb
- pH Electrical . Total .
Potassium Phosphorous S Organic carbon . Soil texture
Conductivity nitrogen
Available (mg.kg™) (dS.m™) % %
340 8.2 7.7 0.82 1.03 0.09 ) 0y
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Table 3- Results of analysis of variance (mean of squares) of leaf greenness index, No. of
pod/plant, No. of seed pod, seed weight, seed yield, biological yield, seed nitrogen, seed
protein and seed protein yield

wsle G slaxi e alsala w0
e st e i R SR SVp . s . ;
Ol oty 2olo ST x» B raed &g 0 W &ls ailo o ,Slos
S.0.V. ‘Sdf’ Leaf No. of No. of Seed Seed yield
grieggéliss pod/plant seed/ pod weight
sk Block 3 13.0™ 5737 0.008" 779.027  2761243.05
&l Irrigation 2 118.8" 97.3" 0.02" 251.417 857192.5"
Main plot error
ol &5 slas 6 4.1 1** 3.9 ) 0.015 4.80** 10528‘06**
w3l 3 9w Super absorbent 1 220.4 135.2 0.00008™  4853.9 13380040
Imgangf Super abi"{bem 2 12.6™ 1.8™ 0.018™ 9.61™ 83675.8"
POy X Sy
Sub plot error
o8 @S sllas 9 4.56** 0.7 ) 0.025 20.5** 11641.9 B
o5,  Cultivar 4 319.3 151.4 0.02™ 963.8 2240654.4
CultivarxIrrigation ns s s ns ns
. - 8 4.34 2.2 0.013 1.27 18427.9
)% Gole!
CultivarxSuper absorbent . . - . .
. . 4 3411.1 220.09 0.06 620.8 1475178.3
m)x @3l g
super xIrrigation
Cultivarabsorbent 8 2.98™ 1.46"™ 0.01™ 0.77" 7200.8™
55 X @3 19w x (5Ll
s  Error 72 5.86 2.10 0.01 2.85 22919.4
Ol iy C.V. (%) 6.43 6.77 10.27 3.36 437

1N 910 sl il mha (ol pae ol Sy kG E o sixe e NS
ns= non significant, * and ** significant at the 5% and 1% probability levels, respectively.

Y Jaus aolsl

Table 3- Continued

> 039y Mopd  elign deyd g O yKhes
Ol i’ 2bo S Sy 0 Slas &l &l ails
S.0.V. 6de Biological yield Seed Seed Seed protein
nitrogen protein yield
<Ssl Block 3 213491.97 0.010™ 0.422™ 11371837
&bl Irrigation 2 22519825 0.009" 0.344™ 43355.6"
hﬁﬁjg}iﬁg 6 41156.9 0.0036 0.152 523.9
@3> 53 9 Super absorbent 1 404724675 3.075" 120.08" 1317067.2"
Irrlga:{:g;;fir;?i%rbem 2 58957" 0.007" 027" 4410.7™
£ 55 ©,5 slas Sub plot error 9 94263.06 0.0025 0.104 445.6
o8, Cultivar 4 6883132.08" 0.236" 93" 170626.4™
o5y x s lCultivarxIrrigation 8 42431™ 0.0041™ 0.168™ 771.6™
CultivarxSuper absorbent - - - -
5y il i 4 4698490.4 0.191 7.4 115355.6
super xIrrigation
Cultivarxabsorbent 8 19771.04™ 0.013™ 0.51™ 736.9"
by x @3l g x (5 k!
s Error 72 33779.03 0.012 0.48 1487.2
O s g6 C.V. (%) 3.53 3.25 3.24 5.16

AN 0 glas Jlasl maw jo s dre i gay FE 5 F s e DS
ns= non significant, * and ** significant at the 5% and 1% probability levels, respectively.
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Table 4- Main effect comparison of suplimental irrigation on leaf greenness index, no. of pod/plant,

seed weight and biological yield

s i S s S el e
Suplimental irrigation Leaf greenness No. of pod.plant™ Seed Biological yield
P g index - 01 Poe.p (g) weight (kg.ha™")
Rain-fed P 35.81c 19.2b 47.5¢ 4946.9 c
= . s Ab . L‘J—
BT 1B 4l 0 3 oS kel 37.95b 21.6a 50.6b 51993 b
Suplimental irrigation at 50% flowering
PONE LB+ (2SS 1B al yo 55 LSS (5 ,Lal
Supplemental irrigation at 50% 39.22a 22.1a 52.4a 54315a

flowering+ 50% poding

il e (5SSl (yge3] bl ) 70 Jlais! s 50 jlo e B 080 (gt 12 50 alie By >
Means having similar letters have no significant difference at 5% probability level by Duncan test.

Table 5- Two-way interaction between super absorbent polymer and cultivar on leaf greenness

index, yield and related traits

sl olass . o S5das
T N N T AV N o S das i o¥en sy
Uil o - . L ails TS &l &y &l
. ’ S Cr o S g Seed  piological  Sedd  Seed
superabsorbent  Cultivar Leaf No. of No. of ce yield 10'0g1ca e eed Seed
od/plant .d/ weight (gha'') yield . nitrogen  protein  protein
greenness P see (& (kg.ha™) (%) (%) yield
index pod )
(kg.ha")
obe)! 42.6d 24.1b 1.02a  457g  3263e 4736 ¢ 322de 20.1de  657f
Arman
. . " 39.9¢ 224c  095ab  584c  3855b 5985 ¢ 3546 22.1b  854c
S g 9 Azad
Ni licati B
% obsuper H;;ltm 19.6i 18.1ef  0.90bc  356]  2614h 3888 j 306e  197¢  517i
absorbent Jole
Adel 44.8c 16.5g 0.90bc 37.9i 2847 g 4106 i 3.14e 19.6e 560 h
e
1LC482 34.4f 20.4d 0.97ab  41.3h 3068 f 4358 h 3.25d 20.3d 623 g
obe)! 26.4¢ 17.1fg  0.85c  520e  3595cd  S4lle 344 215c  T74e
Arman
o3l yygm b A"j' ; 42.8d 2662  098ab  623b  4052a 6180 b 3.62ab  22.6ab  917b
za
Application of Ao
super - 56.3a 27.7a 1.02a 54.9d 3695 ¢ 5775d 3.54b 22.1b 818d
absorbent Hashem
i:‘l 21.9h 19.2e 0.90bc 65.3a 4159 a 6397 a 3.69a 23.1a 960 a
c
1LC482 47.5b 21.5cd 0.98ab 48.1f 3485d S117f 3.62ab 22.6ab 789 de

A3l o (5SS (yga3] (wlel ) 70 Jlaiol o 50 jls e BB 031 (gt 12 50 alie g >
Means having similar letters have no significant difference at 5% probability level by Duncan’s test.
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Table 6- Two-way interaction between suplimental irrigation and super absorbent polymer on
seed yield and seed protein yield

oS (5 5lel O3l gu lo 3 Slos Wl (g 0 Shos

. R Seed yield Seed protein
Suplimental irrigation Super absorbent (kg.ha) yield (kg.ha')
| g oo 29215 595.1¢
PN No application of super absorbent
Rain-fed o el 3692.1 ¢ 827.1b
Application of super absorbent
SBOJS No application of super absorbent
Suplimental irrigation at S Tl 3807.1b 858.8 2
50% flowering Application of super absorbent
1o ale 5o 50 (oSS 55! g oo 3299.1 d 680.1
GRODWE LB+ 2SS No application of super absorbent
Supplemental irrigation at Udls b
50% flowering+ 50% oo 3894.1a 870.4 2

poding Application of super absorbent

Ardl ge (5SSl ngﬂ ool ) 70 e 5o o sixe WS W3 (gt yo 40 i By,
Means having similar letters have no significant difference at 5% probability level by Duncan’s test.
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Abstract

In order to study the responses of chickpea genotypes and super absorbent
application under supplemental irrigation condition, an experiment was conducted base
on split-split- plot randomized complete block design with four replications during
2014-2015 in the Agricultural Research Station of Sarab Changaei, Khorramabad.
Suplimental irrigation (rainfed, suplimental irrigation at 50% flowering and
supplemental irrigation at 50% flowering+ 50% poding) in the main plots, super
absorbent polymer in subplot and cultivars (Arman, Azad, Hashem, Adel and ILC482)
the sub-subplots were located. The highest grain yield and protein yield were obtained
in supplementary irrigation in two stages (50% flowering + 50% poding) with super
absorbent application, by avrege of 3890 and 870 kg.ha™, respectively, which were 24%
and 21% higher than control, respectively. The highest leaf greenness (39.22), pods per
plant (22.1), seed weight (52.4) and biological yield (5413.5) were related to two-stage
irrigation. The highest number of pods per plant (27.7) was observed in Hashem cultivar
and superabsorbent application, which was 34% more than non- super absorbent in
same cultivar. Results of genotypex super absorbent showed that the highest grain yield
(4159 kg.ha'), grain nitrogen percentage (3.69) and protein yield (960 kg.ha™) were
obtained under super absorbent and Adel cultivar conditions. Based on the results,
application of supera bsorbent increased grain yield and protein yield of chickpea
genotype in rain-fed conditions. By improving physiological traits, associated with
drought tolerance, the use of supplemental irrigation method in areas that make this
possible, especially if combined with the application of super absorbent polymers, can
increase seed yield in chickpea.

Key words: Biological yield, Hydrophilic polymer, Leaf greenness index, Protein,
Water deficit.
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