Iranian Journal of Pulses Research
Vol. 4, No. 2, 2013, p. 77-86

ol Slg> Gl g 3 & i
IWAY 053 dous YV-AS dxio ¥5,lois Fuls

93 SBGT 39 2 b SMgo b il Jglno 5 5L TRS Sl w2
(Cicer arietinum 1.) s g5 pB 5

Yo, . ). .
Bl Slo ssurw 9 Cow (3> (G40
haghparast_2012@yaho0.com: gl yi «ali olKiils ceely) oyl sl )15 g gariiails -
Ol y i oSS (65,9LiS pale usCidlo cole Ciwd guac -Y

MM YRR VA F RN PR
WAYNAYNY ol g6

RV

Sloya 1 (@l)d Solz olas 5 Seaged dnl) (oo Slye (Sl e SlleS Sl sy pslaien

5 Sy b B 45 00,3 s S o PARR- el Lo 3 185 5o ol 035 s,
o g (20L8) JolS e s e 53 (oS5 5 ool ol a5l (35,81) sobos it 53 ol
L ot Jobone o s 55 (onasl Slsa b bl Jybno g 3 Jole 5 a6 ool 5 adDl o aalS Sl 0
pUBl oLt e b o Jole 5 9 el e b 8l Jolone 5 Sanged sl L (g2l Jolono (anl) o]
(ol 4l slaes (g9, (St i il as ol plad Guis cpl 5l Jels gl isg (doee g ILCYAY (isle
(sl el oloss o Lol asls slass Slas (59, 1 pd) Sl Gpizmes el o pme gy 0,0 g (il 4Ll Slows
=2 4Ll ol (59, » (SAhdsle ;0 08, 5 (AL sle s 2 bl Slog b pae S B 5 U £l
5l pgardn (Sis U5 .08 o siae dig 06 5 £,8 AL slasd (59, p B, jo 35 blate yilog jlo giee
g s Gl LB | ol el el Glaolulu ;hd 5 poasls pels ,b jldley U polS al> e
gt (S A5 S LS 0, Al el el by Sl o)lae ey preb Slga b 3k Jlons
oled Bloday pile o8, ax 51 ccils b dlge 5l ooliiwl ,o (6 i oI5 oo 08, walisee o) Lo 1o

Og ﬁlﬁ)‘ ).:Lu )] Y law

Sg3 &Lg)a Sl o,lac ‘L;w.} O S0 g o] :‘5.\,»,15 ‘Slbojb

Oy oddspll Slalllae wlul  (Sepehri et al., 2006)

SaelS oo ,0fd o @..Le-ﬁde éuo > i oy gias Jelge
oo ,o (Malhorta & Saxena, 2002) s o0 o,Slos

R PR W KO K SN LOWPS P L SR P IUIA Sv- ) I PO
ol o3l (Sl slsto b 31 o slisa Ko
slaFoas)b a3g cuwan sl (Sis 25 9 090 o0
Olals cslaslinae (>lps 50 g susgn oo E5-B94m o)Lt
2 Cod 993 0l 0590 50 Gl 5 sl o eadels
o b ealy ado e o g a8 S 18 gl (SaS s
5955 3 Slae 2alS el o g oo azlye lenl St
(Soltani et al., 2001; Seraj et al., 2004; 55 i o
. Kashi Waji et al., 2006)

45 15t 5 bl o 5555 T S Do s
I ol (Fas e aSihes b 0955 S wlives; Sk
£33 +3blio (il 13 355 pll il oo 3955 sllas o
Az L aS aib co ailawsli ¢S L ol jon 0955 Liuly ol

Yy

doddo

0y oo l2lS alax 5l (Cicer arietinum L.) 595
ole w0 ol e 5l oo 08 sga> a5 sl Y gk
2 0l 89S ag (gloy5iS yitin 59,5 oo plodl 20 S j90
(Sepehri et al., 2006)s5 Js 1,8 Sisdaos g Sis bl

BaiSudgs sley9iS (n e 5l (e Ol 5 Ol
52050 Jlo 5o srokeatB (Sl Sl b o Jyams o
St e g SiS bl 2 (G (SH)L bwgie pouSy
(Sepehri et al., 2006) s,.5 . |3

S 0 3956 S a0 5l i aS Ll
soi o, las uals Jolse o St 3l (SO el o O yg0a
Cl ad g o) e liee ol o Sis iS £4-3

s 3 63295 ol gl o550 el 1) gne oiumn g ¢
g aly 09,5 «55,sliS pole ouSiils cald oKiils «(o ) sineplal
o8l FFVANVAFOY 5ty o8 AAVODNOR 5y Bgoio Lol
maleki@shahed.ac.ir - A¥AYYYSFY+ ol an o« VV-0\VIY - 0F



WAY 9o fous (Y5, Loy Fuls /ot U G 3 41585 /... 5Ll 551 oy t 5o 9 Com o 3>

b Slge 3l eolaiul a5 el ool ylis Slads gl
i Sl Cadlyy Snge w5 2l )d Sl o las (g5l
oealS wlSecy ale oS o ) JRLLKN O b Sas
(s b ablie glp ollS as ol asuie Gaod oplo aeo
Dles oo olon] glaie SlauST o0l el glopins
(Sogudal § Sl 0 lac) olgw ol o a5 oS gin
S9-b s wge (LS Slagsesn l Slaiws (Als S92
@ Coglio ol el g 00,5 Jas oS 8l &g a5
(Zhang & Ervin, 2004) 55 5 o oL o s

o el s iy Slallas gl 45 jsb Lo
Az g b 0gd oo 9958 4y (g Sleds Oyoeldlg s A
o Ol rals g plalS ol b Slge o Sl 4
S5t a (b Slge sl eolit il oS w0 LSy ¢ Sis
3 0L e 31 Ly gty Sngad sl 5 9 Sl o e
Aoy gals ) 0g5u o Sis s ke Ol 1l 33l
Slss 3l oyt 53 ale S Sgrs pis 41 a5 L
OB Seeged Sl 5 (2l Slz o jlae ol (anb
Almin a2 b Galejl (l g5 oS o (S 1 Ul
LS 58 (ol dlya L (AL Jslone Sl g 095 p (S
A pll  Sas g e O

gy 9 Olge

b Slge 0 )8 Sl (p ) jslaiedy G5 ()l
20955 (ohagy SRy p (SES 5 e BT alS
L=l (09,8L8) (solie Gliw o )3 VWAR-A - el 5 Lo (b
v )l gl )l (Sidaas U S g4 5l ddlaio o 8l .0y0 )5
wldlpe Job o 00 oldlis by c VY Lo
£ 31 dilaze S 5 fia kel AD (Bl el 5 47,57F
e e

05 L VAR Jlo sl 50 i (sl 55 9,90 s
W&UMWMUWMOAJ‘Q;I:M
J=lgl o Lacs, S o5lwoskel g (o s (S ( xaw
L WA WYY 2,5 50 0550 sl ,dy o plosl oleouanl
Dygods T g W LI (e )3 @oye e ;0 WY oS
3 2olas el Soly mpb B o oniis > bgs slaes S
sy G bl e o8 DS e al ool LSS A
29 o gl e CllS glacas ;) alold b (5 ko ,lo>

2 ol g (aals) JolS s Lol maw aw ,o ,loleS
5 (BBCH71) »adé al> 0 (BBCH51) anl5 al>
cdly plas] Lol &) 4 as og oy b 2alS al>
ol b 5l Jolomo gl s o o3k Jsbre o3 Jule

OyliS il ceiS g 0936 ol s adlejen
p3Y 2l Ol 5l lalian & wish oo o] il 950e5 2o
IRTWIRYL

i 45 3ged asiw Turner (2009) slaasl
5 e slaws (S slaws o Shee Lals cel o500 Sis
Loyl 1o 0550 0, Sles ialS 050 oo slaSye, Culan ol
el 0als 4,155 2010; Sepehri et al., 2006)
5 A8 0 d o glminl Ly S e coadannsT el
A_;)L) )‘)J usm @L..o.._w )L._‘>l_w 9 ‘_;‘BJJ}A o)ln.\_vl
5 5l sl WShoS LSid s il Yoo e cYeefe e
3505 o 350 yolie b Jslxe slouShaS 5 Jolonols
cbale a s aslesls ylis La iule;l (Michael, 2001)
Od=dsl Jsle (Sogen dpl 5 )3 0,5 el
(Vaughan ef al., o il o 5550 LS ;o aty, slo sl
ORB g Ay Ay Seged Sl 3151 Ao )0 .1976)
33 @l i g iy ) U5 s Sagen
(Sabzevari et al., 2008)

DLl 5l (B 50 9y Syme LS 5 5l (B 0o
Gl ool ol olias 51 L el s el el wile
a5t g 0y e Lialil el aF 355 ssliul glaosS wg
Lol a5 cnl elgl 51 (S0 00,5 o0 (2L g (25 ol
el 2 L Sl ) aisls o Ascophyllum nodsum
e L g (glogd S, s a5 sgd e axslils Seaweed
Sl ol ojls (S50 g 5L Sbleisl g ladle 5 009y (Ssiu )
o8 Blael U1y T 5 oy Jol LS (sloo o 4 Logas
50 0, saslie g co Gres sl o B g Luge b
e oo Ll Sl pl 5l 28 an sy oS bl
(Patier et al., 1993) sl o M1 Jlos ddilaio

el (Sl o )lac jl solawl aas oo lid Sladss
el o255 s § 05500 ol (SlaS 50 LIS tll
loud uabdss cel oS 0 p o YU olS slaplul ol
(Strik et al., 2004) 555 o oLS ;o oolatul LB .2

L as 9> ol); olS slo,ds a5 ol olis ddod gmls
Gl dn A s wing oad atzél Gbyo Sl olac
s azaiv; Job s Gialsr wald 5 ol b oadanadl
(Rayorath et al., 2008) aiils (s i d>adls

YA



\yay 99 a.o.a.a ‘TE)LA..’L Fols /ol p Qb,’ Gu&,ﬁqﬂ /... ‘5)@7”5 ).al Yy f‘_l;.l.o 9 Cow 33>

sl L BILCFAY § e L)l s sau o 51 g
=5 ool el sl 5 (S i ST Jsa)
Wl ool ralS cel (s () Jguz ) gy Hlo S
@ bgrye ol a2l olass 5 s 23U (n i &5 5 5k
2O et ol jlan g Sl B (il al> e 5l 2
@S (V Jguz) 092 (2D al> o ;5 (i 5 (a5 al> e
S 0auSdgamms 3l oo dS al> e o i as oy lis
D10 0955 poasll p 2ad Als ey T A Cas
e Ll o ).,.;L, St Daddy et olS jo  moasll
e bl b lpls 0,5 e 8 (S35 55 ohs
a2 i lgs 0, Shas 51, Laas L qgns oilys oo
(Ganjeali et al., 2008)

ol o 0950 ol aS ol lis wladod gl
slaplal (328 5l 093 (6 7msid o 1l gl (S
L Sy 1) 055 (53msid Slse (555l 5 analS 33 Siug,
(Farbodniya,1995) wle co oiuly o) ax g esliy

s 5 Seegen denl b (o5b Jolons (2ald) 035920
A aS 0g LSy 0V o b ol e S oylac b
5555 Bl o s b Jele 5 2Bl platsl e cla S
J—ad Job 10 .04 soleo Joxe g ILCFAY (pisle o8, Jolis
W0 5 g G b jbepais e slacale i,

ol 3 gy Slice =5 ojlal g (o) jslaiens
olal Ojgmoan aig) s ( —isleyl O S e sl 690
g o e g ade elai ] o8 g Lol asli olaws 5 bl
ST o 5 575 slateds a5 5 Solal Gl i)
sl l58le 15 5 dla 1 Slo avglie g b jloges o i dools
A ooliiwl Sl slaelsai> yge3] g EXCEL 4 SAS

Cx g gl
poasLy

S 3, el ly ) ol ol el
clls 3lei il 18, 4 (obl> g ol 4l sl o i

5y 9 (2l Sl ojlas 9 Suogad vowl) (c2aubs 00lo 5 w5 ( SlS s T il ylg & 325 @l -) Jgue

395 Mgy SS9
Table 1. Analysis of variance of drought stress, natural products (humic acid and seaweed extract) and variety on
chickpea characteristics
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Plant width  Plant height Number of lateral Number of main branches df S.0.vV
branches
0.744 131.766 0.521 1.734 2 Replication 1,55
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Table 2. Mean comparison of drought stress, natural products (humic acid and seaweed extract) and variety on
chickpea characteristics
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Means by the uncommon letter in each column are significantly (p< 0.05) different.
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Fig. 1. Interaction effect of variety and drought stress on number of lateral branches
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Fig. 2. Interaction effect of drought stress and natural products (humic acid & seaweed extract) on
number of lateral branches
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Abstract

In order to investigate the effect of water deficit irrigation and natural products on vegetative
characteristics of three varieties of chickpea, a field experiment was performed as split-split plot experiment
in a randomized complete block design with three replications during 2011 growing season in Shahrood
(Miami). The main plot was drought stress in four levels including normal irrigation (control), water
cessation at flowering, podding and flowering to physiological maturity stages. The sub plot was spraying
with natural products in three levels including spraying with distilled water (control), spraying with humic
acid and spraying with seaweed extract and sub-sub plot was three chickpea varieties Hashem, ILC482 and
Local (Miami). The results showed that the effect of drought stress on number of the main and lateral
branches was significant. Also the effect of variety was significant on number of the main and lateral
branches, plant height and width. Drought stress especially from flowering to harvest stages decreased
growth of all varieties by reducing branches and canopy diameter. However, natural product spraying
especially with seaweed extract reduced detrimental effect of drought stress on plant growth. The variety
Local had more natural products use efficiency although variety Hashem was superior in all parameters.
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