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Table 1. Air condition in seasons of 2012 and 2013.
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Table 2. Soil analysis of the experimental field (zero to 30 cm depth).
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Table 3. Analysis of variance for some morphological characteristics and yield components four genotypes of chickpea
under different levels of irrigation and Surfactant solution.
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Table 4. Mean Comparison effect of Irrigation on some morphological characteristics and yield components four

genotypes of chickpea.
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In each column, means having at least one same letter, are not significantly different according to Duncan's multiple range test
(p<0.05).
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Table 5. Mean Comparison effect of Surfactant levels on some morphological characteristics and yield

components four genotypes of chickpea.
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' Lo o8 14.752 14.74 2 12.84?
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Not Using Surfactant
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In each column, means having at least one same letter, are not significantly different according to Duncan's multiple range

test (p<0.05).
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Table 6. Mean Comparison for chickpea genotypes on Plant height.
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Genotype Plant height (cm)
Arman OleyT 32.56*
Azad of 5T 32.59 2
Bivanij T 28.84°¢
Grit < 3022°
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In each column, means having at least one same letter, are not significantly different
according to Duncan's multiple range test (p<0.05).
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-0 olis oldllae (Auld et al., 1988) Wl o ials
Jolo Sy Lyl o 9555 ,Skae iy a5 s
oo | dmy (K55 55 izl il ol 53 0550
Sy9re Ails JS5 b (20N al>pa )3 ofges (BIS
ol azs Salesl wlalas o .(Jalota et al., 2006) !
Slol ol Ciz Gl cage Ghse 9,5 a5l oas
B el i j3 celie ol yo 1) )l 5 ek S5 o
Owies (Ahmed and Verplancke, 1994) sas
JS g als oSl b3yl sl )l o5 5 ol SU
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(O Jsoz) ols ol 0,8 slml 1) (A/3) o ol (5eiles
ol olS Wessl oo Jsle Sloogas 4 425 L
|y ol oy B Cagh, Gl b sl Jolns
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Sl (SNmmed digy 0 Sleidl olaws .l oals aig

OFFFY ol G slax (IS - IOFYH) wg Lo D
Gy gl 5 (1= +/0-V*) Sis ool o,Shes (=
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Sy 093 53,5 oligS 5 ab) L 28l el aulS
o i Sl 50 g gl (69, peiee yuf jsbay Sl
m b @b cpl mls .(Rozrokh, 1998) o 15
s (Kanouni et al., 2003) |,Ken 5 S5 Slidos
3955 olS (59, » (Gholami zali, 2013) JI; >

bls cdsllae

Gty olaiil Slass
odes (¥ Jouz) ilyly ape Jsoz jo a5 aigfles
Qg 5 oleadl slasd Cio glp gyl Zobaw o 95b o
S,l8 3529 (5o g WS ws 0 S Jloix| v o
o5 Gl g kel eyge sk Ll b aSisjsboay
S NV JEF I O I
o Sa25 5l s fades Vel )l 2L
5 e ¥ 5l o el ) it oy FYIAY
J392) ols Gaal3l 1) a5y Olail slass juses Sais ||
S35 o sloatl L byl ool mls (F
callae (Tadayon and Ghorbaninejad, 2011)
cos |y asls adg wada gl el cun cwls

by 0593 Job g o W (339 ¢ 9955 Loy 50 (g ok T ile amlis ¥ Jgux
Table 7. Mean Comparison for Surfactant levels and chickpea genotypes on100 Grain Weight and During the

growth period.

(p55) 415 %o 339 (335) by 0590 Job

Su:’fl;z:aﬁi: els og:n:f:;:’ 10(_) Grain During the growth period
Weight (gr) (Day)
25,8 olb,T Arman 21.86t¢ 94.00 *
Using Surfactant al37 Azad 19.49°¢ 95.66*
=39 Bivanij 23.38abe 86.16¢
<y 8 Grit 28.282 87.00 <
35,8 pas olb,T Arman 19.25°¢ 92.33®
Not Using Surfactant sl31 Azad 22.94 abe 90.5 abed
=3 Bivanij 24.50 ¢ 86.83 <
<o S Grit 26.17% 89.00 b4

APS/40) W)l (5l ime Sl Sils glaials dimr Og3T olol el 3 oSG Jilt (6113 (sl ke O a3
In each column, means having at least one same letter, are not significantly different according to Duncan's multiple

range test (p<0.05).
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Table 8. Mean Irrigation levels and Surfactant levels on During the growth period.

Treatment sl
- w0599 Job
skl ol Go)
- b s can | e . 59,
Oligs Ty e 5‘“" ’! e e ko) During the growth period
Surfactant levels Irrigation levels (day)
(mm evaporation of pan)
o p)lS 100 95.752
Using Surfactant 200 88.62°
300 87.75°
aﬁ)lf,m.c 100 915 ab
Not Using Surfactant 200 90.00®
300 87.5°

DS 1+ 0) 35,05 (5,lo gime glis (Sl (glarals siz (g0l bl cslie By 5 JBlas slils slay Silee (g jo 50
In each column, means having at least one same letter, are not significantly different according to
Duncan's multiple range test (p<0.05)

5y 33 6okl 50 Hbge lisie Zghaw Jil co Sis colo 5,50es g 4l 0 ySloe Slio uKileo dmglio A Jgur
Table 9. Mean comparison Grain Yield and Biomass Yield effect of levels surfactant on Irrigation in genotype.

S oolo 8 ySlos ails o Sloc
ol okl Zobw 3955 slaes, ESa 45 o5k (LSa 45 o Fsks)
Surfctant Irrigation leves Genotype Biomass Grain
Yield (kg.ha!) Yield (kg.ha™!)
obse als 100 Arman o)l 1004.40 -4 1189.7 bed
Using Surfactant 100 Azad o3l 1189.90 # 1395.5 %
100 Bivanij s 1068.55 @b 925.7 d-h
100 Grit oS 1048.38 abe 1541.92
200 Arman \L,l 947 .4() bed 1128.2b-¢
200 Azad i 462.78 ik 958 5 c-¢
200 Bivanij s 536.48 h-k 571.4 ik
200 Grit oS 918.00 b-¢ 672.7 &k
300 Arman ()L, 424.90 ik 649.0 -k
300 Azad o 570.68 &4 690.4 &K
300 Bivanij zsse 354234 599.6 ik
300 Grit o8 532.10 h-k 518.0
Olise 3,8 pac 100 Arman L)l 893.88 b-¢ 1228.9 b
Not UsingSurfactant 100 Azad o 399.00 ik 673.0 1k
100 Bivanij z.ds. 748.58 ¢'¢ 1081.6 «f
100 Grit o5 438.35 ik 841.0
2000 Arman )Ll 186.75! 895.4 ¢h
200 Azad sl;1 518.90 def 806.3 £
200 Bivanij miss 864.80 cde 4829k
200 Grit o5 44920 ik 542.0 i
300 Arman )Ll 349.13 1 480.3 &
300 Azad sl 476.25 -k 487.0%
300 Bivanij gsse 613.18 £ 673.0 &K
300 Grit oy 666.50 feh 4944 %

DS/ 0) w5,lai (gl cme glas (SSls slasals aiz (55T Lulul p cilie B> G JBlaz gl slop Sl (gm0 50
In each column, means having at least one same letter, are not significantly different according to Duncan's multiple range
test (p<0.05).
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£55 iyl 3 Jsaz) a5 Jols s Jolono
ces Ol 0 Sy B gy lp (kg B (S
Gl oad SIS i pls salesgty sk slo
.(Singh and Saxena, 1993; Anbessa et al., 2006)
S plgied |y (S B 595 o9 obsS (pliie ool
Sl (K55 5 sl o blis (gl watesses ko
2 e Oplime (B glaaiSly wisged slpiiny s
Seiglsnsed Sy U g, 4 0939 bl glite by
Gholami ) s,ls il pol> asllas b a5 ouds i)l55
F Jgs> mli @ azg b as ol S5 LG (zali, 2013
Wigdh g0 gmmo oaipdlol plyl s oIl 5 o)l o5, 50
e 0355 45 Cu S s migm 08) 90 b amlie o
SR 4 Sl e Jodll S (go0e Bl widl o
sls las olbge

O obge Jslaxslal Blite 51 oy9e 5o
6D olal Jsl il 4 bogaye 0y 0550 Job Silee
Sl X (s S5 ) i ek Vool
poe 50 okl gl gl 324 okas Koo L a5 05 (g
S A Jgoz) SBls (gl gime ST Glige 9 )8
GlD) okl aw gl gl AVID) o ol (pSibie
S5 poe x (e SEAT I S e Yoo 5l g
G5 e il B ol Blae s Jol olge
San 5 LSS L oS i oy90 Jsb S
odd yoyl55 ML 9,50 ,0 (De Costa et al.,, 1997)
Ol i s i ol kel e sibesl s ol
0975 Soideid ged p phe lse (ke alex
e goi ol s Bisk I 45T S9d o0 Cgmons
05 e olal sSlee 5 0k, ey Jsb ualS
wig elas)l b o, 0,90 Jobo (Soltani et al., 2000)
5 8kes lio by Jg 351 6 5 sine Curte Sisan (sl
oy Hlis (gl gme s (Siwon ails do 55 5wl
ok ab) 0y99 Jsb az e a5 oo Sl A (Ve Joux)
S e ATgr 50 e olaw g wie glay,l a8l gl
5 Ay gli)l 4]y 093 (grimgid Slse ok alply ea
Qo ()9 domadys ools elasl giin glacdde slaws
ol a8l als wils o ,Sles g ails

S oolo o Slos

Sl ol Mt 1 oles 5 03, 2 ol slo o5
@ oolil 13, (Y Jguz) og o s s oole o Sles
5 s S5 ) i e Vo 5l g el ole
VWAYR) S oole o, Sles (i lge 0,8
ol Siln i 5 585 ol I, (S 4o p,S5LS
Loobe,l o) ly 50 (S jo p,55LS VAPIVD) Caio
pos g et Se Sl s e Yool ey k]
Doy Y e A Jpaz) ab Jol> slige Ul 5,15
ool Lo 4 wilg e ol o8, j0 Sis sole o,Sles
SlS Gk 45 abl olS s B Casb, oy
ok azys oS oalobml kel Jsl w5 Olse
Lo S ady syt Slaidl olasd 5w elas )| ailys
Sz osle o Sles b Cdo g0 opl Sl 4 4y
il Sy S A Wl i ) e (S
50 Sis ook 0 ,Slas o ge Gl 5 Lo Snen
(S i pas Lalpl 0 (P 5 O Jsoz) w3k o8, o)
Sl b ey90 (nl jo g allls (g yin 0l 090 Jsbo oS
axlyd 5 Al i b oy oSyl

Sl G Ll 4 S o] a5 esle 3Kk

Sg;» 5 Ll .(Latiri-Soki et al., 1998) wl .o
&9y » Oy adlllas 4o 55 (Anyia and Herzog, 2004)
oy T palS Lhess Loyl Gl slags,
Olie gao,0 VY ials &ljlseds 1) iz oolo o Slas
ol adllae ls b aS wo S )15 1, eolal L6 ol
ol o Sis ool o Slae s el ciasllae
OF Jbis & 5 Sy gl (liee (205 S @S2

.(Sinaki et al., 2007) aib o Sy jiwgd als
Lol sins ot (Suer l)ls iz oole o Slee
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)| (= 1005 1ol M slass (IS -+ /OOF™)
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QRN IRCORTY

oy 098 Job
w3y S lagl Jlie ol s ilesl byl o 5o
ab) 0y90 Job  glige x s)lal 5 plse x o, s la]
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Table 10- Correlation coefficients among different traits in four chickpea genotypes under different levels of

irrigation solution and surfactant.

1 2 3 4 5 6 7 8 9
1. als 5 Sles 1
Grain yield
2,455 ,0 B slass 0.588™ 1
Pod number per
plant
3.9k M slass 0.600 ™ 0.970" 1
The number of
fertile pods
4.als ao 39 -0.174 s 0.023™  -0.021™ 1
Grain 100Weight
5. Kz oole o Shoe 0.627 " 0.556™  0.556™  0.113™ 1
Biomass yield
6. sy glis) 0.361™ 0367 0443  -0312"  0.289" 1
Plant height
Ty yo oleiil slows 0.574 ™" 0.542™ 0.540"  -0.055"  0.507""  0.584™ 1
Branch per plant
8.0, 0,90 Jgb -0.291" 0.066™  0.124™  -0465" 0.091™ 0.502" 0223 1
Growth period
9.5 0.061 " -0.187™  -0.182"  0.079™  0.057™  -0.037™ -0.077" -0.104" 1
Poroli

Aoy ) Jleisl mhaw jo ls ge =i g 0o )0 0 Jliol mhaw jo o g = lo pxe 8 =NS
ns = non-significant, * and ** Significant at 5% and 1% respectively.

ol 1) Sz ool o,Sles 5 Wiy 0,90 Job iy glas)l
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Gy 0,90 (09 SVl 4y azgi bols igli8l], ol oyl
glocas o bed, ol dlyie ol 5 ooyl slaed,
boaboo gl Bl gl o olS i) Juad Job a5 (U]

WDy 0 44 c).ula O yg0ds

Ahmed, M., Verplancke, H., 1994. Germination
and biomass production as affected by
salinity in hydrogel treated sandy soil.
Pakistan Journal of Forestery. 33, 58-68.

Anbessa, Y., Bejiga, G., 2002. Evaluation of
Ethiopian chickpea landraces for tolerance to
drought. Genetic Resources and Crop
Evolution. 49, 557-564.

J>lye oS OT 0guaS woais b as ol oylis iabesl gl
5 Wy 0 I slawi 5 00,5 (b Smse |y 293 gel
G azxg bl oo Juals als e 59 5 59,L BME sl
oole o,Slos 5 aily & Shoe b Claw () Cudis  Siiar
oolS gy g jebay 3o Olas pl :SKle (Sis
Jo Slae 5:Kke Glge 5l oslainl puzes b 0
pas b awglie jo 1) Sas ool o Slos g ails o Slos

R Co S o8 dapdy oy ol ioli8l Gbge 018

&Lw
Anjamshoaa, S., Moeinrad, H., Ebrahimi, H.,
2011. The effects of different irrigation levels
on grain yield and yield components of four
chickpea cultivars (Cicer arietinum L.) in
Mashhad climatic condition. Iranian Journal
of Pulses Research. 2(2), 69-82. [In Persian
with English Summary].

Anyia, A.O., Herzog, H., 2004. Water-use
efficiency, leaf area and leaf gas exchange of



VAP e ) e ol el pole o danma sl s

\al

cowpeas under mid-season  drought.
European Journal of Agronomy. 20, 327-339.

Auld, D.L., Bettis, B.L., Crock, J.E., and
Kephart, KD. 1988. Planting date and
temperature  effects on  germination,
emergence and seed yield of chickpea.
Agronomy Journal. 80, 909-914.

Chaichi, M.R., Rostamza, M., Esmaeilan, K.S.,
2003. Tolerance evaluation of chickpea
accessions to drought stress under different
irrigation systems during generative growth
stage. Journal of Agricultural Sciences and
Natural Resources. Vol. 10(4). 126-135. [In
Persian with English Summary].

De Costa, W.A., Dennett, M., Ratnaweera, D.U.,
Nyalemegbe, K., 1997. Effects of different
water regimes on field-grown determinate
and indeterminate faba bean (Vicia faba L.).

I. Canopy growth and biomass production.
Field Crops Research. 49, 83-93.

Fang, X., Turner, N.C., Yan, G., Li.F., Siddique,
K.HM., 2010. Flower numbers, pod
production, pollen viability, and pistil
function are reduced and flower and pod
abortion increased in chickpea (Cicer
arietinum L.) under terminal drought. Journal
of Experimental Botany. 61, 335-345.

Gholami zali, A., 2013. Effect of hydropriming
and irrigation levels on the yield, yield
components and some  physiological
characteristics of growth on chickpea
varieties (Cicer arietinum L.) in the spring
and autumn cultivation, MSC Thesis in
Agronomy, Faculty of Agriculture, Isfshan
University of Technology. Iran. [In Persian
with English Summary].

Goldani, M., Rezvani, P., 2007. The effects of
different irrigation regimes and planting date
on phenology and growth indices of three
chickpea (Cicer arietinum L.) cultivars in
Mashhad. Journal of Agricultural Sciences
and Natural Resources. 14, 229-242. [In
Persian with English Summary].

Gunes, A., Inal, A., Adak, M.S., Bagci, E.G.,
Cicek, N., Eraslan, F., 2008. Effect of
drought stress implemented at pre-or post-
anthesis stage on some physiological
parameters as screening criteria in chickpea
cultivars.  Russian  Journal of  Plant
Physiology. 55(1), 59-67.

Jalota, S.K., Sood, A., Harman, W.L., 2006.
Assessing the response of chickpea (Cicer

arietinum L.) yield to irrigation water on two
soils in Punjab (India): A simulation analysis
using the CROPMAN model. Agricultural
Water Management. 79, 312-320.

Johansen, C., Krishnamurthy, L., Saxena, N.P.,
Sethi, S.C., 1994. Genotypic variation in
moisture response of chickpea grown under
line—source sprinklers in a semi—arid tropical
environment. Field Crops Research. 37, 103-
112.

Kanouni, H., Kazemi-arbat, H., Moghadam, M.
Nayshaboori, M.R., 2002. Selecting lines
Chickpea (Cicer arietinum L.) for resistance
to drought. Journal of Agricultural Science.
12, 109-123. [In Persian with English
Summary].

Kashiwagi, J., Krishnamurthy, L., Gaur, P.M.,
Upadhyaya, H.D., Varshney, R.K., Tobita, S.,
2013. Traits of relevance to improve yield
under terminal drought stress in chickpea (C.
arietinum L.). Field Crops Research. 145, 88-
95.

Kochaki, A., 1996. Agriculture in Arid Regions.
Publication of Iranian Academic Center for
Education, Culture and Research, Mashhad,
Iran. [In Persian].

Kochaki, A.M. Banayan aval. 1997. Beans
cultivation (translation). Publication of
Iranian Academic Center for Education,
Culture and Research, Mashhad, Iran. 236p.
[In Persian].

Kostka, S.J,. 2000. Amelioration of water
repellency in highly managed soils and the
enhancement of turfgrass performance
through the systematic application of
surfactants. Journal of Hydrology. 231-232,
359-368.

Latiri-Soki, K., Noitclitt, S. D.W. Lawlor, 1998.
Nitrogen fertilizer can increase dry matter,
grain production and radiation and water use
efficiency for durum wheat under semi-arid
conditions, European Journal of Agronomy.
9,21-34.

Leinauer, B., 2002. Wetting agents and their
impact on water retention of turf grass root
zones. Australian Turf grass Management
Volume 4.1 (February - March 2002). File:
Final Surfactant project report-Feb. 28,03.
doc 29.

Leport, L., Turner, N.C., French, R.J., Barr,
M.D., Duda, R., Davies, S.L., Tennant, D.,
Siddique, K.H.M., 1999. Physiological



fr e Salstyge Slao (B olise Jslme 3,8 Lyl 90 o Sen 5 Blows allas

responses of chickpea genotypes to terminal
drought in a Mediterranean-type
environment. European Journal of
Agronomy. 11, 279-291.

Mabhrooz, S., 2013. Study of effect of surfactant
and biofertilizers on growth characteristics
and yield of maize under deficit irrigation.
Ph.D. Thesis Agronomy, Faculty of
Agriculture, Tehran University. Iran. [In
Persian with English Summary].

Mansourifar, S., Shaban, M., Ghobadi, M.,
Sabaghpour, H., 2011. Study of seed filling
in chickpea cultivars (Cicer arietinum L.)
under drought stress and nitrogen fertilizer
starter. Iranian Journal of Pulses Research. 10
(3), 591-602. [In Persian with English
Summary].

Masjedi, A.R. Shokofefar, A.R. Alavifazel. M.,
2008. Determine the best irrigation Summer
Corn (hybrid 704 SC) and the effect of
drought stress on crop. With using
information from class A evaporation pan.
Science and Technology of Agriculture and
Natural Resources. 46, 53-550. [In Persian
with English Summary].

Miller, C., 2001. Timing of surfactant
applications- Their effect on soil water
repellency. Turf Grass Trends. 10(1), 1-7.

Mohammadi, Q.H., Ghasemi Glzany, K.,
Javanshir, A., Moghaddam, M., 2007. The
effect of water limitation on yield of three
chickpea. Journal of Science and Technology
of Agriculture. 2, 109-120. [In Persian with
English Summary].

Mousavi, S.K., Pezeshkpoor, P., Khorgami, A.,
Noori, M. N., 2009. Effects of supplemental
irrigation and crop density on yield, and yield
components of Kabuli chickpea cultivars.
Iranian Agricultural Research. 2, 675-672. [In
Persian with English Summary].

Nezami, A., Bagheri, A., Porsa, H., Zafranieh,
M., Khamadi, N., 2011. Evaluation of cold
tolerant lentil genotypes (Lens culinaris
Medik.) in fall planting under supplementary
irrigation. Iranian Journal of Pulses Research,
1(2), 49-58. [In Persian with English
Summary].

Pacucci, G., Troccoli, C., Leoni, B., 2006. Effect
of supplementary irrigation on vyield of
chickpea genotypes in a Mediterranean
climate. Agriculture Engineering

International: The CIGRE. Manuscript LW
04005, Vol. VIIL.

Prabhakar, M., Saraf, C.S., 1990. Dry-matter
accumulation and distribution in chickpea
(Cicer arietinum L.) as influenced by
genotype, phosphorus source and irrigation
level. Indian Journal of Agricultural Science
60, 204-206.

Rozrokh, M., 1998. Effect of seed aging on
emergence, yield and yield component in two
lines of chickpea under full irrigation and
limited irrigation. MSc. Thesis. Faculty of

Agriculture, Isfahan University of
Technology. [In Persian with English
Summary].

SabaghPour, S.H., Sfykhany, M., Pezeshkpur,
P., Jahangiri, A., Sarparast, R., Karami, A.,
Pursyahbydy, M., Shahriari, D., Mahmoudi,
F., Keshavarzi, K., 2010. Azad, a New
Chickpea Cultivar for Dryland Moderate and
Semi Warm Climate of Iran. Seed and Plant
Improvement Journal. 26(2), 293-295. [In
Persian with English Summary].

Salam, M.A., Ahmed, S., Shahjahan, M., Islam,
M.S., Hossain, M.F., 2006. Response of
chickpea varieties to different levels of
irrigation in High Barind Tract. International
Journal of Sustainable Agriculture and
Technology. 2, 32-39.

Saremi, M., Siyadat, S.A., 1995. The effect of
irrigation stress on the yield and yield
components and morphological
characteristics of corn varieties 704 under the
climatic conditions in Ahvaz. Final Report of
Khuzestan Agricultural Research Center. [In
Persian].

Sinaki, J.M., Heravan, E.M., Rad, A.H.S.,
Noormohammadi, Gh., Ghasem, Z.G.H.,
2007. The effects of water deficit during
growth stages of canola (Brassica napus L.),
American-Eurasian Journal of Agriculture
and Environment Science. 2, 417-422.

Singh, K.B., Malhotra, R.S., Saxena, M.C. and
Bejiga, G., 1997. Superiority of winter
sowing over traditional spring sowing of
chickpea in the Mediterranean region.
Agronomy Journal. 89, 112-118.

Singh, K.B., Saxena, M.C., 1993, Breeding for
stress tolerance in cool-season food legume,
Johan Wiley and Sons Publisher.Soltani, M.,
Rhymzadh Khoi, F., Ghasemi Golozani, K.,
Moghaddam, M., Myrnya, M.K., 2000.



VAP e ) e ol el pole o danma sl s

¥F

Simulation model for the growth and yield of
chickpea. Iranian Agricultural Sciences. 9(3),
89-103. [In Persian with English Summary].

Tadayon, M.R. Ghorbani nejat, A.J., 2011.

Effects of limited irrigation and compost on
the morphological characteristics and yield of
two cultivars of chickpea (Cicer arietinum
L.), Iranian Journal of Pulses Research. 3(2),
31-44. [In Persian with English Summary].

Zang, H., Pala, M., Oweis, Harris, Y.H., 2000.

Water use and water use efficiency of

Chickpea and lentil in a Mediterranean
environment.  Australian  Journal  of
Agricultural Research. 51, 295-304.

Zarei, 1., Mohammadi, G., Sohrabi, Y., Kahrizi,

D., Khah, EM., Yari, K., 2011. Effect of
different hydropriming times on the
quantitative and qualitative characteristics of
chickpea (Cicer arietinum L.). African
Journal of Biotechnology. 10, 14844-14850.



