Iranian Journal of Pulses Research
Vol. 2, No. 1, 2011, p. 65-80

995 w399 SWewigh ) K 55891 o) 190 Oluogad g 8 JShos Sy
Swud> i & (Cicer arietinum L.)

Y . . Y - *) e
AL Ll g Loy (pus & (aS (e
Seien (w38, oINS (pgle oUSLLSNS cwlindiCan § 09,5 oode il guae -
Ao (g0 y8 LIS ( BLS pole cuaSid gy WY gy Mgy 09,5 alyl Wb, -Y
Medan (g0 yd oSS (LS pole cuSid gy diwgn A 9 (559l cuSiils ol u;Lo.d: guas Y

VARV Y il o
VRV iy gl

oS

(Jad olesl (S s gl bl 4 )85l j0 olS adgl oyaly flae 4 (S33 5118 L w05

35 ool Gl 3588 o ol S A 1 Sl 5 Sl e Sl 3] ALS ol e
M Ay S 0958 595095 Sl Sl seded o Slao g o Slae STy wjy Son b alSlazr ioles]
O Ll il 9 0 ( (S polie slacas s olyends (395 gy Vo 3 Shec g (BOSE 59, i plowl ( Sas
25 VAT ey JLo o S5 4 b oo i b ol o Mol )/ 5 st 5 () (S5
Slao pgd Golej] j0 08 S 13 wyp 3,50 S cwgd 8 alRiils (65,9laS goaSiisly Slidss gas) e
G5 8, olyendy (i 4y oo (sl 9500 )05 Gusi RSB @ JooS et 50 e Suislsnsedsd e
@ gialesl s 5 )15 addllas 5590 (2l Cod)b) walis g () bl oo YO) (Sias s Lyl ypd 99 50 o
o oS ol s b b sl 4k, BB o S5 dw b B0l (LS slacSsh b (B o L5t &
arals ol 52l o ol I usb) Ll 305 sa dae Jelse 3l 5 00 (S5 Bes (23 J5 b 5,
2ol 5 iy plos opmse SV 555 geasadpliii(am 3 A 5 Y1) (S5 25§ 2b o Khae 2alS g
o pal; 3Bl we ils 3 Shos g (2 b g9y (Lo lone g (ke (Shared (i Lanzme j0 0 (Sl T &
MCC537 5 MCC552 MCCT8 MEC392 MOCS0 (slonssiy ol 055 555 sloasisi o K5 51
ol 9 3 (i 4 Jeow Sl aS el Gl sisg Jlsye5 G5 e g A5 Lz 90 e 50 (oYL o Sles
S @ oo glhcudsis Slaie 4 by (ol I wg YL cw)p 0550 slacadsis (ke I leass
ol e slacais o Jad 61-9(“' S35l L8 0 el Sl g w095 Cople 4 azgi b gl o Sleiiey
IS IS bty U 8008, bl Wil iy 0l 5 Sy 45 oo (sl oy o it el
Foo Slio il ol )locne Slatglis wald g 9 i )35 lacais) Gl cnlnle el wisls

g odalive bl Sis 4y Jood 3940 50

2950 slid (g lul el o wj0g o Sis i guadS glaojlg

ol 2 Slig> S g 3 4 i
IWAe Ul Ao FO-Ae amiuo ) oylacs ¥ al

Gailio o .Coul dz gl 0,90 o Lyl il 0 0e5u agl Sgups
ohle Jmad bl yo (i &y 4 el 3g5u Ll >
S ,0 00l 0,050 Caghy bl 5 d((20,9,8 b auawl)
L oloyed oL mo s oy c3blis cpl )0 098 c0 S
CendS L loanlid jgba S cogh,y oS sl glad> 10
ST T 5 ke % b 3wl 8IS ol
)\) ’YB_MA ul_QL.f 9 005_3 wLuola )l—MMJ u.\..il) J..aS J5.‘o )\)
o beS g Sas o b (aaly g sty 08 slee o

0

doddo

2 Sasb) ool L (559538 uls J>1ye LI
955 saz wilgn o GalS 6lp An S ey S
eSS Joad bl sle S g (St g9-3g 5l L3 1) 09>
Sl e sl Olsie 4 o(Sas 518 5 (o y055) Sl

09,5 pole oSy ¢ owgd B olEails (sol;T ylone cgeine 1 gamnd SN g3
ganjeali@um.ac.ir : S mSUl Gl o+ AVOY - OYFFD 0l pors ¢ cwnliiiCon



1A Jlo ) oylods ¥ aler /ot Wlgad (S g 1 @3 [... Sluoguas g 5 yShas (ST £y S0n g ArxiS

Slio plyie a9l oo Tyl Slao can (i
Bz 090 (Sid 5 Laulh 50 0 Sles (souind S
Parameshwarappa & Salimath, 2008; )o_,5
Sl Slio cpl a5 coul molg (Cattivell et al., 2008
sl ye 5 Al o Ysano o8~ S5 25 i 31, ol
Jlie job an ales coles —adl oo last oy 5l omse
&l Ao (ol o mbl) ST y05; 5l Sere saz 0
S ol il Gl e gblie o o Shee ls il
o L ekl uae 5 0950 (52 ipaS wiile (Y gane
(Cattivell et al., 2008) wisis o axlge ol Sz

Ol pmess Slom] Gapb Sl oS 0l ( (Sis s
JUS S U RV E VPRI gy CPH NI A N JW
iyt aile daaie (Siels sl 9 pleedon slaanl
slabis bl wwie g e polie paddglio (iss
I3 8l e ot 5 (ol il ol gl 5 Jokos
Slao ol s Sy (Jaleel et al., 2009) a_as
St s ey 5o oL Syl 5 Seiglsd e
(olwlis (ol 0 0kiws a5 0,5l pal 8 1) By Wilg oo
oiid syl daors (o aS el LS slaan g adg g Lol
e 13555 65V 0y 5l (Sas

ol ohml je ead plasl wladon 4y Jlexl oSS
ozt g 9590 50 LeBup g e Dlddsd 45w o
99 5093 Jobo alS g (o yogy Al (S 4
Oelpls .l oais ploul og5u 05 94) Cowgole ju Olgu
Slr o5l ladgzs padbe s byl Sda L ol caslllan
Lo Bbloe sl 5995 Slodssd olawsl g (o y09)
oo SOl sadedsee Dlio olpiing g Jad olel (S
alyd ol al o as lacois) (Siis 4 Jood 5 (guy09) 50

b9y 9 olse

L ooty JyuS 5 slaey3n ialojl 90 (Guios pl 5o
) 9530 w095 sl (SiS 4 Jeod b))l Saa
2 S Sisle i 5 Sisledyse Dlao ) 5 5 (LI
d Cnglite (glym 93500 (o )09) slacadsis o, les d9te
el ol sal> o 4y o Sis
Jal sl

Slocaisiy ol yamay oy095 ceisiy Yo e ialojl cnl 5o

! Adaptive

F5

(Ganjeali & Nezami, 2008) wg—i o 4550 plys & 90
Eori 3l JuB olS 0l (50,80 JuoSS glime 4y Sz 5l I8
Gadds) 3yl Hlsie 4 el a8 wsl s Jad sl Sos
A 2>g3 Oy50 ¢ SUS i shls gble 4 5,550 0 ol
Loss & Siddique, 1994; Turner et al., ) 5,.5 - |,8
LLs,l ol o La s, .(2003; Anbessa et al., 2006
2 s 4050 o (25 Clhae e 45 wlosges 0l
Sl Sl Cio SO g a4 oS 5 )55l
ails ol bl pre SO 4 oS s 55l
,o (Subbarao et al., 1995; Bonato & Vello, 1999)
S O gy L JSid g 20 S (Sis sble
5 woe g (Turner et al., 2003) YL 553 0950 o ,Slas
31,18 el 5l as” (Thomson & Siddique, 1997) sg50
| 009 )J§.A GML’GA )‘0)551.3 u;i.».}
39 9958 d9a5tels aliypl has col ools lis o )
5 5 adg) ool oy ae Laulyl (00 oal)8 g0
.(Khanna-Chopra & Sinha, 1987) wws o aslsl (O
Leiias as 05d o0 (@95 9>l w08 o Ll ()
3 P 5o b 3l a sl cens abe o Slae il38l 6l
blydalys o, Sles jo oo ).,.;L, (S uwgid lge 368
(—i9) S8y (59,5 dg9ae sl p pladl 4g5 e el (nl e
Sy 0 23Ul ey selated (Lhly 0l 9,8 5l
Van Rheenen ) o4, oo jloisas cuslio pladl G ol b 4
oooliw Shamsuzzaman et al, 2002 .(et al., 1994
4 Ca—ws (Hypersola) 0556 w095 cslige a5 0s,S
v sasls jlad; sl aes we iS5l e e pally
(S Cnl S0 55 n 6 S Al S (5l 9 S
czge |y olS (o y055 5 2ol ) ol (gad) sgammal 4z
d_>).lo )‘ “e)°9) aS cewl oals QL..MJ l_b‘;w)); ‘59-‘-“‘5"
5055 (slo, S s gl old (g i, dgame gl uw-’)f
Sl pin Bl o0 (el Slio (Fp g S 235
Jsb §lym (orwy S5 £455 (Anbessa et al., 2006)
oooe 9iile GlalS I gl ;o ass L)l 5 0,5 Lo
(Reid & Ross, 1993) 8545 ¢ (Ladizinsky, 1997)
odalie «di)ls 0g5 dn ook Cul B LwliiolS a5l as
9 uj)_» C.E_w uﬂ.a:l_f eOLQS ‘50)‘\.\.5‘ OO &?55 S 00
(5093 58 daxie Dlalllas jo aS wiiis Slao (w3
Ui slyls gblae an plals o5 50w o Loy coeal
Karamanos & Papatheohari, ) ol oo oSG A S
Sads g Gloy) Bas (gsadlaie o S ) i 4 ates (1999



1A Jlo ) o los ¥ aler /ot lgad (S 9 1 @3 [... Sluoguas g 5 yShas (WSTg £y Son g e

) dolzo
DSI= 1-(Ys/Yp))/SL SI= 1-(Ys/YP)
S 8ee YP o2 Il il o Goligis sals o See :Ys
3yShoe aSloe VP (55 9 Julyd 5o iy sl
5 o ans SE s Ggan Ll b 5 Lacadssy sails
G il 5 o sadlS sl o Slae ool Vs

(S5 pgd i los

5 S2igldyse Dlio oy Sue Ly bl ]
bl )9 0ad (Bpme 095 9958 lacad sl Siels
ly 050l o395 s g otalesl cnl o b plonl (LS
MCC361) oz 5,0 o3, o jad 4y Sid 4 Ceoglie
59 50 Lacggy s 5 )18 adllas 990 vald (lgice,
G 099 9 (o) Sud sl o )3V 0) (Sas s Ll pl
S dw Cod L aS olaglals (o (ol)5 oo b)) Sas
A eSS 99 9 4 Egeme ;0 Al 5 ) S L i e
SELT) oo J a8 ol jo ollS Woged o) g oo
Sloal pimed g ol g g, Oylmas 0 o] o a8 (0,
L) azae) s Saeds (V Jguz) o9 ool (gjlwancd el =
G P Gt e ol A oged w ) (e Al e
D)9 by (S T (g0 g S Ll D g9 )0 955
o by ol JolS (sloS ol 2, B o L3516 gl
38,5 18 gy 359 1SS

Jsb 1 SLs sb, e (St (i Jlews o
S a8 S (5 byl 4o )3V0 lieay (il
Sl g LapladS sailys ion o Gk 5l Cusb) Ol
Csgby oo, YoIF) (ely; S b b 5ls 0,90 ol (5 yuS
¥ sadsles Lolul n SMSD slié sl asls daglals
(Shanahan et al., 1990) o.&s -y
(F) dolzo

MSI= [1- (C1/C2)].100

2 el GamS 0 3 sl Sy ol ey
Joe) S o Ol Jewily (6,05 05l05] olKiws 51 oolazwl b olS
o=y Sl o s (0] 588 el AM 1000
hedoa (lls (alse plal s 4ty (S59lsd 50 Cloosas

> Membrane Stability Index (MSI)

Y

Lyl 5 50 o (Ganjeali et al., 2009) S_iz 4y Joxio
Tk «IB o (Sl i g 5 () (SaS
S8 )S 158 ey 8590 ST e boad 3,3 sla S
Gas,yim 0 VAR Jlw acaul o o) (gilwoslel @ldos
el b aguine swgo,8 oKisls (55,5laS (goaSlisls Slidss
Slelos gz 5l gy 2855 plonil o il YO Gos 4y o5l
e Sland g g0yl (BT Gd Flaw SS9 b
g 9=d plonl LS 0 @ SslS Vor g Ve e Oline 0 ol Sy
30,8 L VYA ol atid (3lgl o i8S lilas g

ez Jsb @ e, gy b oS S5l ptalesl axls o
A jede 9 0D JSiS e Bl O ) e sabold g e
52 T+ 15 b lockns, 3y Sy i )+ selol
B 53 (Fd Djgo 4y Hedy COISLAL SIS mpe e 50
Sl Slles iy had Job j3 0l ploxl (6 e sUle &y
&30 (o39,) Jolgdlb) Qbbb cusS Lo jo 5kl Jolt
&5 sskite 4008 12l cds a5 palacile S 5 bl
P MD i by 5573k (S0t 5l sl o394 DI
Cgh di )0 (Swd O ygody v slacale ol oolaiul e
S Se ygdr (b 3l Gliebl jolate 4y .0l (g
oz jllac 3 ples (gl <edlS I Gy alolidly as) e (510!
O 5 o Ul ool S 255 s 4 g e slocs
st sl S sl ol adsFame iy Jad (UL U
3 aley sled 5 (SN pliee Hloges (850 plonl (i
el 0o ools ol Y S 0 YWAP-AY el )5 L

2 23S L ) deaadsis (o095 (2b)) sk 4
om ey Jad bl joad ool piabejl glaaxly ooles
72 sl e e 9 )LS aws,) 99) Laail> S
3o 9 9008 bl S gonilendl sladie (s,
A e 55 a3 4l 3 Sk s

o3liiwl b o S & Jood )l 5l lacasis (2l sl
o Ls 5l s g 9 S Ll pd 50 e o Sles
Sl a3 Ls o () dolas) (ST S 4 oo
s amgi b Cales ,o 9 o eolinul (V alsles) (DS Sas
Coglie sl 950b )09) Slocuis silrane sl o)
Wl bl gos asllas gl (Sis 4

(V) aloles
STI= (YS.YP)/(YP)

3 Stress Tolerance Index (STI)
* Drought Susceptibility Index (DSI)



1A Jlo ) oylods ¥ aler /ot Wlgad (S g 1 @3 [... Sluoguas g 5 yShas (ST £y S0n g ArxiS

L 59y o Ol )0 dinged slpidey it olel (Sis
8 (St s pe g ) Jaumo 5l o5 (RS
(V' J592) 090 Gl charme 90 & lacadgis (2STy 5 8,55
Pundir & 4Silim et al., 1993 ¢laasl s
025y 4 Cammnd caigi) yidu 23U b abal, o 1, reddy, 1998
ok o WS (o0 RSN B3 @b e Susb)
g Sl Ol a0 5l (ol (25U 59, w0958 lacadsi
gt (205 B 59, dacadsi; 5l (gogame slasi ;o Lo
Kumar & (2001) ol,lebl gillas 0gd o J S 055 g2
2z galsgas g sl (L5 Cho S (2o 56 5, Abbo
S Jore 05 Oleds S o5 S bl gl oo J S 05
0959 slacdsi) Ol o Sdo (nl sl 99290 VL £95

SO PRE N[

ails o yShos

5 w9 Jolie Sl g cde) casoe il bl
(Y Jgoz) acils adils o, Sles 5 (55l sixs ).,.;L, Jae
Jea=) ol el S 1) Laceissy wsled o,Slas ( Sz s
St 355 ol A5 39,5 o (5 5kgih Slse iy 3I5
e JLal Bl 5 loadls ] 50 (50,9 Jsbo 5
Gacgazme 0,10 Jlisw |, badils a4y ool odgs (5 5iwgi@oles
20,5 a yomie dils 0 ,Sles ioli8l 4 Cules yo 5 Jelee oyl
sl Y Oloj (omyd9) S G )b ) (Sas 18 puSe
Loails &y (g5mgnd wlodgs gange Jsl 5 ol yiins 00,
Al o aals asls o ) Sl ol 1V g 0050 dgazea |
.Kumar & Abbo, 2001)

Ogom bl -t )3 gy TV gl o il bl
S 3l @ayoyin ;0 a S YEY/E L MCCO8 55 o s
alo o Slae o yidon o yiaid dao j0 Lol 0gs 0,95 5 0 Slas
welaB! am e e y0 0,5 VA L MCC392 g5 an
sobie iy (lalajl 9550 laceisy plee po cuils
MCCO8 sy 5l oy (A5 gy Ll oy ails o Shoe
L) MCCT774 5 (a0 50 4o 0,5 Y+ /0 L) MCCRB78
o=l i Lol 50 Lol sl oy (o pe e 40 0,5 YA4/4
20 o, Sles saiin pl beadess

A

Lol 2lye gloplail 5 aty) (i 5 oaye 5 )5 lapluls
s3ban oS jo sladis ) (sacgemme o 00,5 (Silulas
solare d g oud sols gt ( Sasdcam] JBlos b g JalS
5 it itk JUaiu b alolidh Sacdl 3l 5,55k
Loaiy ) Job goome Juld a iy, au by Slao sl
O lmariy, ,bd laugie J(RA) basy, ghaw J(TRL)
Ao Lad iy, Sis )59 Camd 5A(RDW) lass, S
Al 5 S o3Il (RoOt/Shoot) glse slaplasl Sas 3
skj)_> C.'a_..u c4_|5) &Lﬂ.s)‘ k)ALw Slao Q"‘ ..\JQ; 6)50)‘..\."
Al hw g Job aivg olepplal iz 5e 5 axls slass
LT 6l SgmalS 4 Jeate il olKitws G5l ool b
S oolial U o haws di i | (5 Wo 5 18 asy,
S =S ol (ADC &S ,8) S mhaws (5,501l oo
& el slaylidle sidanings Laosls il )y sty 00 5
Sl e duslie gl g 8,5 plxil Excel g Mstat-C

A oolatwl Sl (glasalosis ygejl

Jol e
235U 39,

5 sy Jliie Sl 5 (G5 (g 5 1) baeome 5l
o9 Lol Log Jlo cime ( 2O S U 59, Slawd Cao p laxe
ol 0 Y Jgoz) ctle (205 B 39, 2 (s loisime 3l
20,5 edalive loeuisl (m (k25 I (59 £95 Ll
39 59, VIV 5l 20 |5 L 59, olasy (gaals (Y Jguz)
Lyl s o MCCT774 g5 40 359, #Y L MCCS52 555
Sl sl SlaSgls (F Jguz) 0g Sgliie (25 oo
Wl o9 b o) sl Gl (295 B g, Ll 5
G 35 e 45 Cuils 092 g (dihate g, 18,) MCC361
035 B Slaiales] o (235055 sl ozl cume
L 55 Slm s 2B (s g95 il ol jo e
Sliie s (sels gy 3555 (slowsisi) olos > B0
Singh & Saxena, 1993; Anbessa ef ) cewl oo 5,155
ly =235 L 59, 09— oS ¢y Lidxe ol (al., 2006
o sl as dblis gl wiesgn chao S laica

8 Total Root Length (TRL)

" Root Area (RA)

¥ Root Dry Weight (RDW)

° Root Dry Weight/Shoot Dry Weight (Root/Shoot)
' AT Scan



1A Jlo ) o los ¥ aler /ot lgad (S 9 1 @3 [... Sluoguas g 5 yShas (WSTg £y Son g e

_
= N
£ 2

= @
= =
2 £

= =
] &

h-1 )
2 =%

= g
1> i 7
£ ¥ =

~

2T - -15
- 20
o ’ A 25
Sep23  Oct23 Nov22 Dec22 Jan 21 Feb 20 Mar21  Apr2l May 22 Jun 22 Jul 23 Aug23
2007 2007 2007 2007 2008 2008 2008 2008 2008 2008 2008 2008

Mo JOVVAZ-AY clyy Jlu 50 diljgy yiSTas g JBlus slod g (Fui )b 70 Hloged =) JSC&
Fig. 1. Daily precipitation and daily maximum & minimum temperature during growth season of
2007-2008 at Mashhad

3950 g wdy SBUT 50 (S,U 9 (2bbg) 60390 Jgb g Lod oo Ol i =Y Jgur
Table 1. Temperature and light-dark period in germinator for chickpea genotypes
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“ 5 s U o &
(015 silas 42 y0) ) S N4 5).6 )9 oy 50380
o Light & Dark period (h) .
Temperature (C) (axan)
] 39, ] 39) Growth period (week)
Night Day Night Day
8 21 11.5 12.5 1-5
12 27 11 13 6-10
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Table 2. Source of variances, degree of freedom and levels of significance of mean squares for measured traits of
chickpea genotypes in stress and non-stress condition at Mashhad (2008)

Olapo Sk (5,18 o ghan
Levels of significance of mean squares

PG g, olosy

(230 Fia 30 0 5) dils o Slos @l ey et 2l
Seed yield (g.m?) ﬂ]())jv};sritl(:g Degree of freedom Source of variance

ns ns 2 Replication) ,I 55
* ns 1 (Stress factor) (1 5 mo) jis 551
ns ns 2 (Error a) U
ok o 26 (Genotype) cusg) a5k
ok ns 26 (GenotypexStress) iuxcwiss
ns ns 104 (Error b) Uas

0=0.01 50=0.05 zhaos ;o ;0 o e 5 0 Sme s o i 4 *F ¥ s
ns :Non-significant; *and **: Significant at a= 0.05 & a= 0.01, respectively.
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Table 3. Days to flowering, seed yield, Drought Susceptibility Index (DSI) and Stress Tolerance Index
(STI) of chickpea genotypes in stress and non-stress conditions at Mashhad (2008)

S5 & ol 5 gl sla 5L G oSk o sy
Drought Resistance & Susceptibility Indices (@ f* s ) ) BASL MU}'I Chickpea s,
Seed Yield (g.m™) Days to Flowering Genotype Row
T st Swess _ Nowhems Srosa  Nondwes ") ™
0.189 0.302 55.4 184.3 58.0 59.7 60 1
0.261 1.829 65.3 185.2 52.0 51.7 65 2
0.434 2.824 55.1 342.6 50.3 50.7 68 3
0.365 2.384 65.3 233.2 51.0 50.3 69 4
0.492 1.953 86.5 246.9 50.3 51.3 78 5
0.545 2.787 63.9 320.3 53.0 53.0 80 6
0.161 1.854 47.1 159.2 56.3 58.0 252 7
0.123 1.752 45.7 116.4 51.0 51.3 342 8
0.258 2.606 47.2 216.3 51.7 533 344 9
0.152 2.304 44.1 142.9 60.3 61.7 361 10
0.306 2.752 44.6 206.4 533 533 378 11
0.524 1.970 91.9 233.0 50.0 51.7 392 12
0.094 1.794 41.2 105.0 59.7 61.3 427 13
0.326 1.087 78.9 159.2 55.3 60.3 537 14
0.252 2232 59.0 170.9 58.7 60.7 543 15
0.161 1.486 58.9 119.1 57.0 58.0 546 16
0.254 2.520 S1.5 185.7 49.3 52.0 550 17
0.320 2.678 533 247.9 51.0 51.7 551 18
0.351 2.057 68.9 236.9 47.7 50.0 552 19
0.233 -0.160 85.3 110.9 56.3 58.0 674 20
0.158 2.430 41.3 166.4 50.0 51.0 685 21
0.144 2.590 349 1943 59.0 60.7 693 22
0.251 1.710 65.5 172.8 51.0 56.7 696 23
0.244 1.990 63.9 155.4 51.7 55.7 760 24
0.277 2.990 38.4 290.9 61.7 62.0 774 25
0.300 2.250 57.8 198.9 60.0 57.0 823 26
0.429 2.740 57.6 309.5 54.0 57.0 878 27
0.282 2.063 58.1 200.4 54.1 55.5 (Mean) (,Ske
0.276 2.071 118.4 32 LSD g5,

Y.
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Table 4. Correlation among days to flowering, seed yield, Drought Susceptibility Index (DSI) and Stress Tolerance
Index (STI) of chickpea genotypes in stress and non-stress conditions at Mashhad (2008)

ks 0 ,Sdos ( ) v Qi
S nas) o [E 6 S els o
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Days to flowering (non Seed yield .
Seed yield stress) (stress) Days to flowering (stress)
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(-)* Seed yield (stress) (_yuid) 4il> & Ko
s s Days to flowering (non (i oy99) 255U 39,
stress)
ns ns ns Seed yield (non stress) (i cyguv) 4ils o ,Slos
HE ns (-)* ns DSI
ns sk (_) * sk (_) * STI

ns :Non-significant, *and **: Significant at a=0.05 & a=0.01, respectively.
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Fig. 2. Classification of 27 earliness chickpea genotypes according to mean yield evaluated in non-stressed

and drought environments
Numbers inside the figure refers to MCC codes of genotypes.
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Table 5. Source of variances, degree of freedom and levels of significance of mean squares for measured traits of selected
chickpea genotypes in stress and non-stress conditions
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ns :Non-significant, *and **: Significant at a= 0.05 & a= 0.01, respectively.
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Table 6. Comparasion of mean traits of selected chickpea genotypes in the second experiment

s

03 S i Job ggeme Sl )9 sl oo L” gL Sy g el
S [ : %) 0 bady, 30 ddy ol S gl 59 ‘5’.|? el gy e 535 g}
b o . s Sl L T
D L Sy e0Se e ot e Wy (el G Chickpea
silgp plasl (e el Total root Root dry stability water Shoot dry Leaf area Plf"“t Genotype
Root/shoot 1;:: tp:gz? length per wellght per index potential weight per per plant h(eclf:)lt
dry weight o) plant (m) plant (g) (bar) plant (g) (em”)
1.11 56.2 11.1 1.56 0.64 15.8 1.55 48.7 25.1 MCC78
0.88 62.8 12.4 1.75 0.56 17.1 2.06 101.7 32.8 MCC392
0.72 38.7 7.6 1.05 0.74 16.6 1.70 93.9 253 MCC552
1.01 435 8.6 1.19 0.86 14.8 1.21 75.9 21.5 MCC537
1.36 374 7.4 1.01 0.72 14.2 1.01 69.3 20.5 MCC80
091 30.5 6.0 0.81 0.62 17.2 1.29 472 22.8 MCC361
0.32 24.2 5.9 0.57 0.32 3.9 0.62 27.5 9.6 LSD(g05)
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Table 7. Comparasion of some measured traits of selected chickpea genotypes in stress and non-stress conditions
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potential (bar) per plant (g) plant (sz) Chickpea Genotype
o S g o O 9 o SR g o SR (g o O g
Stress Non-Stress Stress Non-Stress Stress Non-Stress Stress Non-Stress Stress Non-Stress
0.58 0.71 18.5 13.2 0.40 2.70 28.3 69.2 12.3 37.9 MCC78
0.52 0.59 17.5 16.8 0.87 3.24 52.3 151.0 22.0 43.7 MCC392
0.67 0.81 19.7 13.4 0.41 2.99 31.7 150.2 12.0 38.6 MCCS552
0.83 0.88 17.1 12.5 0.84 1.59 51.6 100.2 18.5 24 .4 MCC537
0.62 0.80 16.5 11.2 0.32 1.69 25.4 113.0 9.8 31.2 MCC80
0.54 0.80 18.3 16.2 0.46 2.13 29.6 64.7 12.5 33.1 MCC361
0.44 45 0.87 40.3 12.4 LSD g0,

\A



1A Jlo ) o los ¥ aler /ot lgad (S 9 1 @3 [... Sluoguas g 5 yShas (WSTg £y Son g e

Lyl 30 50 (Sl 4 Cungliin (g1 095 (3395 i (S g5 Lol 50 ouid (6 S 03Il Silho (puRilso dunns o —A Jgurr

SIS inlesT 5 SSdS A g 5 S
Table 8. Comparasion of some measured traits of selected chickpea genotypes in stress and non-stress conditions
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sils el X Roéf;e:é;:l)ant Total l(':;t) l:nZth per Root dr;f;j;ght per 297 55
Root/shoot dry weight (em®) plant (m) plant (g) Chickpea Genotype
o O 9 o O 9 o O 9 o O g
Stress Non-Stress Stress Non-Stress Stress Non-Stress Stress Non-Stress
1.26 0.96 20.2 92.3 4.0 18.3 0.51 2.61 MCC78
0.96 0.81 329 92.6 6.5 18.4 0.88 2.62 MCC392
0.85 0.59 14.7 62.8 2.9 12.4 0.35 1.75 MCC552
1.14 0.89 35.0 514 6.9 10.2 0.94 1.42 MCC537
1.87 0.85 22.9 51.1 4.5 10.1 0.59 1.41 MCC80
1.05 0.77 18.8 41.8 3.7 8.3 0.47 1.14 MCC361
0.46 34.1 8.0 0.77 LSD g5
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Abstract

Earliness and drought escape are as a primary strategy for plant adaptation in regions that plants are
subjected to terminal drought stress. Plants react to drought through morphological changes and alteration in
physiological behavior. Accordingly, two separate experiments to assess the response of yield and
morphophysiological characteristics of earliness chickpea genotypes to drought stress were carried out. In
the field experiment, days to flowering and yield of 30 earliness chickpea genotypes with drought tolerant
genotypes were evaluated in drought stress (Rain fed) and non stress (Irrigated) conditions as a split plot
design with three replications, during 2007-8. In the second experiment, five candidate’s chickpea genotypes
with commercially Jam cultivars in stress conditions (25 percent field capacity) and control (field capacity)
were studied in a factorial experiment based on randomized complete block design with three replications.
Results showed that days to flowering is mainly controlled genetically and the effect of environmental
factors, especially soil moisture condition was negligible. Wide range of yield reduction due to drought stress
(23 to 86 percent) approved a high variation .among the genotypes in response to drought stress. In stress
environment, significant and negative correlation between days to flowering and seed yield, confirmed
drought escape strategy in early flowering genotypes. MCC80, MCC392, MCC78, MCC552 and MCC537
genotypes produced high yield in stress and non stress environments. Also, the stress tolerance index in these
genotypes was higher than that of average genotypes studied, therefore mentioned genotypes are suggested
as drought tolerant genotypes. It seems that in the screened genotypes in this experiment due to their nature
of earliness and drought escape strategy, the tolerance mechanisms to drought stress have not been created or
not fully evolved. Therfore there weren’t significant differences among screened earliness genotypes and
control in respect to most traits for drought tolerance.
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