Iranian Journal of Pulses Research
Vol. 4, No. 1, 2013, p. 59-68

ol Slg> Gl g 3 & i
WAY ol dows DA-FA dxies 15 los Pl

5153 955 P51 38 8 ;e b T (Ko 9 539999390 9 55999 Wloo g (wiy
oliilo o5 (yliwt 30 A3 yud 35 g S g I e (Cicer arietinum L.)

v Y N ) * .
29EL0 [y S 9 (6D HLiko ¢ 85 yguain (g g ¢ larid Ol o

OlR) 05295 05295 axly (oMl 3131 olLESIS ((ylgar (3] gy oLl guiae g 50 (S59I9iST g pole (6,55 8,90 (G9aiild -
ol..';‘..il.n; 65‘) ol iils 6)’)5“ PRC W K ubL.a C)Lo' 9 g’;&b} 05; )Lg.éL'a'.w| -y
Oloed b aslio g (5555Lis Sz 3w HLullils -Y

VWY il s b

VWA o pdy &,

RV

5ot b LT (Sarom 5 535158090 5 S5ol538 4 055 9 (S (i Sl g pliedy Gl o
S ae L (Bolas oS ool 5k B o b ysSbealoul ©goa lalesl ol Lzl ol)5 0956 o5 )1 &l
> et Lt (S 55 s (IS (6 )) S5 55 it s ol S5 55 et il
lojles )5Sl .co8 13 Lol glac S 50 (@ lal sa) wad (Sis 45wl 5 (2al5 L) 5 <5 ol;
S 5 (ALCAB2 5 oo s ol3T o3, ez 1) 08, 5 (355 o (i3 5 9558 pas gelas 50 19) 35955 955
Sl oS3y 3 Sisolyipn Sl (53, 6 st (St G5 o Gl (e ool el 5SS L5 e
5 Slas 0l glay | oS o) 5,90 Job ( Sir il Sl Gl L audls 0455 olS dils o Slas ¢ S oole
290, el 1) 053 (S (gl 250655 50 s 08, b)) G 50 S8l S ails o Shes 5 SiS oole
o 5y a5 i sl 3,Khat Glinn eV 1 5 05 b | Salyts ol AT b wirah 5
Ll ails o Slas (59, (ste S (595 955 55 AT e lypl o o 1wl 8590 sk (5 oY sk elle

od—d 8930 ol S o, Slae slial g 0 ) Slos o o
(Plancqaert et al., 1990; Singh, 1995; Salam et ..l
paS o S i hls oo Slee elS al., 2006)
Ay S g Fgid oS o w59, (e Sl o
5 Gy Sz oole (Muchow, 1985) wil oo Joaze
Sl dae 5 S gl plsd o5 gl dnsgi 4y 095 oL S
«S59ei8 sla STy . (Samin et al., 2006) cowl aiwsly
w2l 0geS 4y oL b disn 5 Soiele b «Sujalshse
095 adly oo Dglite (i 8,90 Jobo g D dinn
1S 039 (65,5LaS A 50w slaosles 5 (So ey
Sl aliwe lals o Slee (iul38l (59, shlo sre 9 Cdie
olS ;o 59,00 995 0,5 aS wes o lid el Sild b
g oud oL ol o Slee sl 5 0, Sloe o380l s 0950
35,5 o oS ol jo i ool ez Giulidl o
4 §-ass ol (Dahiya, 1993; Plancqaert, 1990)
(e 5 S 55d5i8 (S 5908 00 o Dt g

AR

dg5% o ,Slas ‘;;"\'ﬁ""’) :6»\*15 6““3‘5

doddo
olelS alex 5l (Cicer arietinum L.) <l,; 5455
O g 009 Sl d e g St bl jo Jslae 2l
A dwly Olao als jo ol p bege Glgeds Sas
Singh & Saxena, ) cwl oo 7, hae oLS (1l jo 5 Slas
5 Sz s Rl 4 3558 50 Sujeled Sl e (1999
Jslge abewgs Jolie cnl Job g 009 b (S22
55 Jelse 5 (S Cugh) 5 598 (o)l ,maz50) e
L (Buddenhagen & Richrds, 1988) 55 o J =S
Ce L ol (65 Jml o o Sl s Sald il
S My 5 RIDNE (( BAS U g, Sl 0ad (b (5 i
Sz s (Ortega et al., 1996) 05 5 oo lais jl>o
sloS o (59 sals cely g ools ralS | oe5u oS glay )|
Slislesl mls (Gupta ef al., 1993) 50,5 o 3556
SalS cel Ol 05 eS i aS aeo o olid alis

O bl 5 55,5l padle oty (LS5 1 ghmumnn okinnygi ©
shaban.morad@yahoo.com



QY Jol dows 15 louis Fuler /ot @ gad SOGIWR 9 3 3 [... looguad (ouwy 39 £y K0 5 (5Ll

5 logm 95 9 005 St Sl ey g Sl O
o ails o Slae ladils (13585 b g dlors « i o0le o ,Sloc
20,5 Al

sl l58le 5 5l eolawl Ly Lacols 3JL5T g ol g
dwlio gl .0i sLxsI MSTAT-C4 SAS EXCEL
A ooliiul duoyod) mhaw ;0 LSD yaejl 5l o Silo

PO 2,30+ U 3,

3 @IS U s, olawd (55, syl gme Sl (Sas s
O S oy eized SBls 950 it o3
cdls ol (59, Gulo s Sl 0gSxeB, 5 095X S
OV s (i i Ll o 0936 ol () Jgo)
S Sk Gl 5 05y aalS 0,900 g, olass s
O S (2alS ws 30U g, slaws e 5l S
03— (Shad 893 (LS g hod Sy N o (S22
L 59, oloss a5 jo 9 (Goldani & Rezvani, 2007)
A 0 50 a0l oo (ialS sald 4 cos a8 as 00
M 20,000 B ) g, olasl (n i @ble 03, (S les
Ao, 30 0 L g, ooy a8 wo )5 cely Sis s 08 b
Oemped b el o sae jeba pile () o (a0l
e 025 4 bonpe (audS 00,300 b 59, Sl 2eS
5 Sy Dol A a3 Dolas (il () JS2) o9 o
Ll ol 00,5 oo aihain 4 lsl ilizes slos 15500
(Keating & Cooper, 1983; Ortega ,Liixe pluw gl
s Slgxes et al., 1996)

ab
ef

a
b ¢ C c
AIH-[%_‘ I%Cd Cdf |
IH{%_‘

Control

Moderate  Severe stress
stress

Drought levels
B Azad @ Bivanij 4 Hashem O ILC482

6 5o ol 1 oy 5 (S 5 S 1 511 IS

o9z o8l o DO duo y00-
Fig. 1. Interaction effect of drought stress and cultivar
on day to 50% flowering in chickpea cultivars
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Fig. 3. Interaction effect of drought stress and cultivar
on day to maturity in chickpea cultivars
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fertilizer on day to 50% podding in chickpea cultivars
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Fig. 4. Interaction effect of drought stress and cultivar
on number of branch per plant in chickpea cultivars
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Fig. 5. Interaction effect of drought stress and cultivar
on first pod distance in chickpea cultivars
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Table 1. Analysis of variance (mean squares) for phenology and morphological traits in chickpea cultivars under
drought stress and nitrogen fertilizer
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NS5 Replication 2 5.5 77.5 30.1 21.14 12.9 0.7 418114.1 938519.3
S5t i Drought stress (A) 2 504" 600" 954" 872.9" 30.6™ 68" 38766584  25713402.7"
a gl Error a (Ea) 4 6.7 10.4 15 9.9 9.35 2.56 62798.3 970269.4
539y 095 N fertilizer (B) 1 15.1™ 0.01™ 201 3.5 8.22™ 7.77" 3698713™  816011.1™
o5 Cultivar(C) 3 567" 956" 2108" 522" 132 1046.2" 1504421™  4155662.9™
095 icd AxB 2 8.3 94.8" 32 1.94" 0.12™ 0.51™ 1203572™ 2797527 ™
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b slas Error b (Eb) 42 11 14.78 12.8 369 31.2 3.08 23061040 181122.41
POV SO %CV 6.2 59 3.8 10.6 29.2 10 25.8 25.8

ao o) mhu ol gixe PAPRWESRY B e * IS Se e NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Table 2. Mean comparisons for phenology and morphological traits in chickpea cultivars under drought stress and
nitrogen fertilizer
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Drought stress:
RNy No stress (S0) 58¢ 70° 99° 36.5° 7.66° 19.4* 277 2229.6°
Lusgio i Moderate stress (S1) 52° 60° 92° 28.3° 5.8° 16.7° 2654.8° 1196.3
Syl S Severe stress (S2) 49° 62° 86° 24.8° 5.56° 16.2° 1771.2° 815°
LSD 2.08 2.58 3.17 2.53 2.45 1.84 200.8 558.2
(339558085
N fertilizer:
Bpan 9 No fertilizer (N0) 52 64.3 92 30.1 6.71 17.8 2972.7 1388.8°
EH Used fertilizer (N1) 53 64.33 93 29.6 6.03 17.16 28.29 1438.3°
LSD 1.57 1.7 1.52 2.45 0.83 390.5 120.6
e
Cultivars:

o3 Azad 54° 64° 87° 28.4° 6.09" 16.9° 2777 1518.3°
Cism Bivanij 46¢ 59¢ 85° 26.7° 7.11° 11.2¢ 2047 1675.5°
ol Hashem 60° 74 108* 37.8° 5.33° 28.3° 3279.2° 914.4°

ILC482 1LC482 51¢ 58° 88" 27.5° 6.96" 13.4° 2600.6° 1546.1°
LSD 2.23 2.58 24 2.15 1.25 1.18 552.3 170.5

il go LSD fyge3T ol y auojomty grhas 50 (gbol o cire glds (glls oS e B> S5 a8l pyolie ¢yginw 12 0
In each column, amounts without one common letter are significantly different (p<0.05) based on LSD test.
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0397 095 9SS S b pb s
Table 3. Mean comparisons for interaction between stress, nitrogen, cultivar for seed yield (kg/ha)
in chickpea cultivars under drought stress and nitrogen fertilizer

Control Moderate stress Severe stress
O o9 busgia G5 Syl e
Bl . 595 U oo . 295 U oo . 385 O pao
Cultivars 395 B pan pas . 395 b pan pas L 395 B pao pus L.
No fertilizer Application No fertilizer Application No fertilizer Application
of fertilizer of fertilizer of fertilizer
N Azad 2583° 2000° 1130%" 1356 %" 923°"e 1116%"
zss2  Bivanij 2106™° 2730° 13435 1696 1143%" 1033
wils  Hashem 1580 def 2196 670 733 1568 150¢
ILC482  ILC482 2076™° 2563° 1280°%" 1360°°%" 1066 93(°"e

il go LSD fyge3T ol s auoyomty zrbas 50 (g bo] o cire cglds (gl s oS e B> S5 a3l pyolie ¢yginw 12 0
In each column, amounts without one common letter are significantly different (p<0.05) based on LSD test.

Aoel Glad o e Sl 4Bl 201581 55 ails g Siseole 410 0 Sloe b G 59098 590 9 SO 590908 Wlao  Siwaod

2l e Selsid Sliogas Cute Dl il a5 28
ol 33l L 5 el ) olialh ol asly coze Sl als o Sles
Aols o] Jlooas a5 Cowl ol jotr i3 3925 pae g oS 0,
Baao i g 4l alidl 5 SLs a5l e sl
5y Shos edayl i ol jo aS aab o Ll Cude  Swaon
slass g elas )| rolidl .l a8l o8l 50 als 5 Sis-bole
45 wilos ol yan K25 anle 5 Shos al3hl L agy o asls
3 5 AR el E S Gy il il o 52 5 BT ()
L gl ol atthoo 25 Lol 558 0 apas 15 Lyl
(El-Gizawy & Mehasen, , 50 oladss ;| Jol> mls

Sy llas 2004)

aS 220 oo Ll fadge (pl og o S g Cute S oole
U Sis ool 5, Ko wsils o, Shae b8l Gl 5o
ol Jlooas a5 o Sas oole odgs Ll 4 e ol p0
(e 5328 5L A5 Wb oo i3l 0wl o Slee
(Plancqaert et al., 1990; Singh, a_il oo 50 cpl Cuie
(25 L5 59, 0ol .1995; Salam et al., 2006)
Aoel j0 g Seid dole o, Slee b S, g 2O
Ol 38l i il o pme g Cate  (Siwen &l o Sles
Lyl b sases s lis Saww, 9 20 (25 U 5, slass
Lo Jelss boy55 5 (g olS g 952 oLS 00 (sl gl
o, Shae o] Jlsods g 00,5 o, g olgs anld g

4539 75 395 3 Sb i bl b o 0955 6,1 S 3lsd 90 3 Kl Dl (s (Ko ~F Jga
Table 4. Correlation between phenological and morphological parameters of chickpea cultivars

under drought stress and nitrogen fertilizer

Day to Day to Day to Plant Branch First pod Biomass Grain
flowering podding maturity height per plant distance yield yield
PS50 )30 U3, Day to flowering 1
poMews 000 B9, Day to podding 0.89" 1
Sy U 59 Day to maturity 0.89™ 0.89™ 1
Sy gl Plant height 0.91™ 0.90™ 0.94™ 1
W 50 (£,8 a5l olaai Branch per plant -0.14™ -0.18™ -0.19™ 0.07™ 1
03 3 OME gl alols First pod distance 0.88™ 0917 0.92™ 0.82" -0.46™ 1
S oole 3, Slas Biomass yield 0.65 0.77" 0.82" *0.65 0.69 0.79” 1
ailo o Slas Grain yield 0.88™ 0.89" 0.92" 0.79" 0.56 0.77" 0.96™ 1

ns :Non-significant , * and **: Significant at 5% and 1% probability levels, respectively
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Vs oy o5, (o o5 383 e oLt 5 31 s 5 ke
Gl o8 gar s 1) Lyl i ol o o, Slae olidl gl
3 Fe8 bl o Slos g 00,5 Jord 295 41y acluol Loyl )i
dsb oonYsb @ azgi b immen aSL axsls Lulyd )l
Dyg—odn 5 o2 bl B 0 08, (nl edle 03, g, 8)90
il B g5 18,55 g oLl 5 Shas o lor 3lS
Slom oo 50 g oud Gelate ddlate SleS olej b olS (0
il 1 el 0 axlsn T 05eaS b o] glaails s
5 53t S ] gty e 3 b 533 S35 5l 5

[y 095 (S30s Jol e il o)lg 9956 ol a4y (5500l Sas
PTG g, ol 5l aS g sboay 00,5 (b (gt S
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5 =2 L olasy olS gl rals cels olS iingd
50 S oole pez 5 S maw 3l e gl alols sy
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Abstract

This study was performed in order to evaluate the effects of drought stress and nitrogen fertilizer on
phenology, morphology and yield of four cultivars of chickpea. This experiment was performed in a split-
factorial using randomized complete block design with three replications. Drought stress treatment stood in
main plots (in three levels) consisting of no drought stress (control), moderate drought stress (irrigation at
planting and early flowering) and severe drought stress (no irrigation). Combination of nitrogen fertilizer (in
two levels Okg N/ha and 25kg N/ha) and cultivar treatment (four cultivars Azad, Bivanij, Hashem and
ILC482) stood in sub plots. Results showed that drought stress had significant effect on phenology and
morphological traits, biomass yield and grain yield. Increase of drought stress lead to reduce of growth
period, plant height, biomass yield and grain yield. Among cultivar treatments, Bivanij had shorter
phenological stages time as complete ripening and prepared of harvesting in 82 day in high water stress and
had a highest biomass and grain yield. Hashem cultivar had a maximum growth length. Also, Nitrogen
fertilizer had a positive effect on grain yield in non stress condition.
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