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Fig. 1. Changes in soil moisture content by weight S0 ¢m soil depth chickpea
between 2 to 10 weeks after crop planting, 2005-2006
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Table 1. Mean, standard deviation and range of some quantitative traits related to Kabuli genotypes chickpea seeds
functional groups in stress and non-stress conditions crop in 2005-2006 in Neyshabour
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Table 2. Seed yield, days to flowering and resistance, sensitivity and response to drought indices in 30 genotypes
of chickpea in Neyshabour (2005-2006)
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Stress No stress Stress No stress

1 312 0 218.6 0 63.94 2185.57 1.72 1092.78 0.00 0.00 0.00
2 380 489.7 1856.9 42.19 47.22 1367.18 1.27 1173.27 1.43 774.99 953.56
3 304 456.6 1819.9 47.6 49.94 1363.33 1.29 1138.27 1.31 730.04 911.58
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6 427 905.4 1567.4  45.19 50.22 662.08 0.73 1236.40 2.23 1147.76 1191.26
7 301 249.9 1520.1 48.06 57.94 1270.12 1.44 885.00 0.60 429.29 616.38
8 311 425.1 1513.7 48.06 57.94 1088.57 1.24 969.37 1.01 663.76 802.14
9 108 0 1468.4 47.06 49.94 1468.41 1.72 734.21 0.00 0.00 0.00
10 308 166.2 1455.7 51.06 56.94 1289.56 1.53 810.95 0.38 298.29 491.83
11 57 224.4 1419.6 48.75 51.83 1195.24 1.45 822.03 0.50 387.56 564.43
12 446 379.2 1354.2 46.19 50.22 975.02 1.24 866.68 0.81 592.45 716.57
13 109 346.6 1345.5 48.06 57.94 998.85 1.28 846.03 0.73 551.21 682.89
14 106 171.4 1341.3 50.06 51.94 1169.92 1.50 756.38 0.36 303.99 479.51
15 378 495.7 1328.5 48.19 50.22 832.78 1.08 912.06 1.04 721.96 811.46
16 305 396.5 1273.9 46.06 56.94 877.45 1.19 835.20 0.79 604.74 710.69
17 317 363.2 1266.6 48.06 52.94 903.35 1.23 814.92 0.27 564.58 678.30
18 352 639 1255 39.06 41.94 616.03 0.85 947.01 1.26 846.83 895.52
19 102 402.2 1252.7 47.06 50.94 850.48 1.17 827.45 0.79 608.91 709.82
20 306 246.6 1220.1 49.06 59.94 973.43 1.37 733.34 0.47 410.31 548.54
21 375 408.2 1142.5 48.06 49.94 734.31 1.11 775.33 0.73 601.46 682.88
22 342 203 1121.4 44.06 43.94 918.41 1.41 662.23 0.36 343.81 477.16
23 392 493.5 1118.1 42.19 47.22 624.57 0.96 805.82 0.87 684.79 742.85
24 444 283.1 1117 49.19 51.22 833.88 1.29 700.06 0.50 451.74 562.35
25 302 960.1 1116 53.06 57.94 155.91 0.24 1038.04 1.69 1032.19 1035.11
26 6 498.9 1107.9 49.75 47.83 608.99 0.95 803.35 0.87 687.94 743.41
27 343 474.1 1097.1 49.06 52.94 623.07 0.98 785.59 0.82 662.05 721.18
28 463 357.7 1096.7 50.19 51.22 738.98 1.16 727.19 0.62 539.45 626.32
29 470 252.7 1088.5 50.19 50.22 835.88 1.32 670.60 0.43 410.12 524.43
30 324 305 1082 51.06 56.94 771.05 1.24 693.51 0.52 475.84 574.46

Y



PR o) olas T o /o 3 Slige S 3 498 .. Jooxi (gl (i35 10y 0d 5 e

Ot Scmilio ST MP glaas L Luled 5 oy oS
o Ll o YL o Sl gllo plB)) 1y 55 Cp aslis
(Kanouni et al., 2002) siols 8 yxe iid e g

SS9y — ul_o.o:u Ja_~u94 0d— lnl_>U| A_:l_o.».n.‘?u)é
Olg—e auy STI g MP sla aslis () poS LoV
Lr.:LM:‘ - uL?b..)‘ u_)l J.:‘OM ‘ﬁﬁjx.o l{bua.>l.~.: g}.:):wl.go
Sloias s L 5l alsl s bagadsiy o o sine SUBMLS]
Ot S5 E95 sy OS] &5 A8 5 O 50 00l SO
Ashkani, 2002; Golestani & ) wlosges o2l )3 |, oo 53
.(Pakniyat, 2004; Usefiazar & Rezaei, 2004

5l 0e 56 slan ¥ () Cpx syl o
o 5l ey g (St i A Cenglin slo ol
SBosy (S Sux bpaslh o jowle plpedy 5
(Farayedi, 2004) w00 5 800 (Sid i 4 polis

G 3 (omdm S|y Jloged ol rolesl jo
LQT 5o aS ok eolawl (St 4 pglie sloadsl) s
oS ek YS) s Lol pis j0 0 ,Sles yustie dw (o alasl,
MH GMP ol  S_is 4y Cawglio ool 5 (YP)
ST jlogad jo (Y JS) 08 S o, STI g MP
o (Y L X mhw) jloges b maw (oipmnds b gamaw
(G¥—odwd ‘):La 05; )Lé‘.‘> L way) céij.a Cound )LQ>
s MCC352 MCC427 slacsg5 A 09,5 50 .60
G 9 g i Jae g0 2y aS wuzd 5 18 MCCS0
Slpigis e olal ol o iy YL 5, Shas s
s MCC470 MCC444 MCC324 MCC375
sl Lacsey ol a3 18D 69,5 o 50 MCC342
9 9509 S gdr g i e ome 90 8 3 (ol 0 See
a5 aid 5 1R (Sid 4 eles sladiged 095 )3 (nlple
2l o bt oS Bolis 5 8 Laylyd o S g
(VY USs)
& S A

I B e
Gloas i 5 g adls o, Shee L 5l 1, glatasdle |5

Y

Sl patie 398 slacais) o 4l o Sles anslis
=D G g Ll 50 45 alacaighy (saan o5
S s bl s o L“S}’ W3gy 10,95 @Y 3 Sles
aS Conl S5 cpl ube (398 bl o oYL o See (gl ls
o Joot g Snglie Slapusilis dacadsy cnl 5l (i 50
ol oY TS BB g 5l sy S

ezt sl st il 5y slacelsl) Grisren
L st =B glaoslss js (Sid 4 gl 5 Sl
(Y Jgoz) azsls 500

5 adls o, Slee s (Kad aslllas 3l Jol> zols
(St an Cnglie Sla Pl b 25 (g 5 25 Ll p0
GMP o aslis o sixe g Cuiie (Suor 3925 5L
O 5 O ll 8 90 58 0 9,Shee LHM 5 MP STI
L syl g (otin (Kiod SSI 2Ll 05y i
3 5 Slae Uy e (Ko 5 a5 bl 5 o ke
9§ Cmto (Ko TOL (a3l cdls (25 g0y bl
Lyl b jo bl cdle s ans byl jo 0 Sles b (5l sixe
Sy oy 9555 Joisinn o Slat b T (SKiran (5
laasls oy slio HM 3 MP STI GMP (clo jasLs
(S ek il (SiS a polie lacass) S sl
Az laatls o s e 5 Cote la Siuron 392
(RS b g QA5 Jarlyh g9 e 50 0 Sles g (iS4 Cuaglia
o Joos D)l sl 1) lagasls cnl (99 cenlis Wilgi oo
IRE-X I VAR TSR PVL S e

(S Ay S (oS 15,V STy b)) e
AL 5 90 xSl elul AT &S w8 518
Joite g 3k 0 8hee b (b)) QLU Corgo (15 a4 Joos
slaaxLi (Razi & Asad, 1998) o5 i o Stz 4
MP) Liwgin 559042 a5Ls (HM) Soigelo (Lo
G A Jood a3l 9 (GMP) (555050 (oo :Sle
P3| S Cr bagasls (n ol Glyieas STD
Alods S (e 9950 50 (S i d pglde
((Farshadfar et al., 2000)

Soie a5 o 5 o MPy TOL sla osli ulal

Gl i 4y Laeaigh sl oaznolis TOL (oYl
STI GMP sla a5 .(Rosielle & Hambling, 1981)
GRS Stz el sl atls Glsea; HM g MP
Ganjeali ) Wl Syme 0955 Sl 4 Joxie slocses)
2 =lyy 0538 oY (g9, » sialejlys (et al., 2005
o=l g (St an Cuwglae sl asls (S i Ll s



PR o) olas T o /o 3 Slige S 3 498 .. Jooxi (gl (i35 10y 0d 5 e

A Joxio 9955 slacuissy lacay MCC427 s MCCS0
L as cubls 5l led co Soemme 0 Xigd oo dlgiin S
3955 (LS o slacs) 1o 09290 (S £95 @ 4z g
S ol sl (Sas 4 Joxie slocais) (B 5 L]

NG BRI LY

g el e il o Slee a1 5 sdiged Vel
Lol wlio (S aslllae 5| Jols gl ol
o asls o i lsicds g ,0 HM 3 MP STI .GMP
il oo gibae (St 4 oo slacusssy S sl

GMP () b oL g (YS) Gids gl s 50 8 ,5hac «(YP) (i cyas Ll o 50 3 ,5hos oy (gokmsdms ST yy ylogmi ¥ IS
OYAF-AD 25 JLw) y9rlis 1 3955 5y quigij T 53 STI (3) g MP (z) HM (o)

Fig. 3. Dimensional plot between yield under no stress (Yp), yield under stress (Ys) and (A) GMP, (B) HM, (C) MP and
(D) STI indices in 30 chickpea genotypes in Neyshabour (2005-2006)
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Abstract

In order to evaluate and selection of drought tolerant chickpea (Cicer arietinum L.) genotypes and to
identify the best indices for drought tolerance, an experiment was conducted at Agricultural Research Station
of Neyshabour during 2005-2006 growing season. In this study, 150 Kabuli chickpea genotypes from
Mashhad Chickpea Collection of Ferdowsi University of Mashhad, were evaluated in Augmented Design for
Preliminary Yield Trials with 6 controls (including drought-sensitive variety, current cultivars and local
check). Quantitative drought tolerance and susceptibility indices such as stress tolerance index (STI), stress
susceptibility index (SSI), mean productivity (MP), geometric mean productivity (GMP), tolerance index
(TOL) and harmonic mean (HM) were estimated based on seed yield in stress and non stress conditions.
There were significant differences among genotypes for drought tolerance indices except for TOL and SSI.
The highest seed yield in stress condition was found in genotypes MCC302, MCC427, MCC352, MCCl1,
MCC50, MCC62, MCC118 and MCC423 with 960, 905, 638, 625, 609, 602, 592, and 581 kg/ha,
respectively. The highest seed yield in non-stress condition was observed in genotypes MCC312, MCC380,
MCC304, MCC50, MCC117, MCC427, MCC301 and MCC311 with 2185, 1856, 1820, 1636, 1622, 1567,
1520 and 1514 kg/ha, respectively. According to the results of regression analysis, MP, STI, GMP and HM
indices in chickpea were the best indices for selection drought tolerant genotypes of chickpea. Based on
these results, genotype numbers of MCC50, MCC352 and MCC427 are recommended as drought tolerant
chickpea genotypes.
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