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Table 1. Used chickpea genotypes, their origin and their properties
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Reference Flowering Response to drought Origin Seed bank ID No.
Sedaghatkhahi, 2007 MF - lauly o> T- Jozxio ICARDA-Is,I;  (Flip87-84c) MCC333 1
Ganjeali et al., 2009  EF - JSo; T- Join Iran-;,l ! MCC544 2
Ganjeali et al., 2009  EF - JSo; S- ol Iran-;,l 1 MCC674 3
Sedaghatkhahi, 2007 MF - L.y o> S- ol ICARDA-Is,I51(Sel96TH11439)MCC753 4
Ganjeali et al., 2009  LF- J5,» S- ol ICARDA-Is,!  (Flip97-41c) MCC759 5
Ganjeali et al.,2009 EF - J5sq; T- Jozxio ICARDA-Is,I5,1 (Flip97-43c) MCC760 6
Ganjeali et al.,2009 MF - Lulg o> T- Jozin ICARDA-Is, I (Flip97-91c) MCC770 7
Sedaghatkhahi, 2007  EF - 55 S- ol ICARDA-Is, I, “(Flip97-97c) MCC773 8
Ganjeali et al.,2009 LF - J5, S- ol ICARDA-Is,I,!  Flip97-120c) MCC783 9
Ganjeali et al., 2009  LF- J5,» S- ol ICARDA-I, ;| (Flip97-196c) MCC806 10
Saxena et al.,1993 EF - J5sq; T- Jomio ICRISAT-cc 51 (ICC4958) MCC877 11

Abb.: MCC: Mashhad Chickpea Collection, T: Drought Tolerant, S: Drought susceptible, EF: Early Flowering,
MF: Mid Flowering, LF: Late Flowering
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1. Stress tolerance

2. Mean productivity

3. Stress susceptibility index

4. Geometric mean productivity
5. Stress tolerance index
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Table 2. Effect of salt stress levels on plant height, main root length and branch number in 11 chickpea genotypes

il a2 olasi Giegsile) 4y Jobo Gresile) dig glad )

Branch number Main root length (cm) Plant height (cm) Gwigd
oSl AYASM™T ADSMT wals uSibe  IYASMT ADSMT sald. oSl 1YASMT ADSMT wald  Genotype
Mean 12dSm®* 8dSm™ Control Mean  12dSm™ 8dSm™ Control Mean 12dSm™® 8dSm™ Control
4.4a 4.0 4.0 5.3 27.8a 22.0 32.3 29.0 12.8e 12.3 12.3 13.7 MCC333
3.6ab 3.3 2.7 4.7 31.8a 22.0 35.7 37.7 15.8bc 14.0 15.3 18.0 MCC544
3.9ab 2.7 4.3 4.7 32.1a 253 33.0 38.0 16.4ab 16.0 14.7 18.7 MCC674
3.9ab 3.0 4.3 4.3 30.4a 20.7 28.3 42.3 15.6bc 13.0 16.0 17.7 MCC696
3.9ab 2.7 4.0 5.0 33.6a 34.7 313 34.7 13.5de 13.3 13.0 14.2 MCC759
4.6a 4.0 4.3 5.3 33.4a 31.0 34.7 34.7 15.7bc 12.7 15.7 18.7 MCC760
4.4a 4.0 3.7 5.7 37.9a 36.7 41.7 35.3 14.6¢cd 14.0 13.7 16.0 MCC770
4.6a 3.7 5.0 5.0 29.1a 23.7 23.7 40.0 12.7e 12.3 12.3 13.3 MCC773
4.6a 2.7 4.3 6.7 31.7a 20.7 27.3 47.0 12.9de 11.3 12.3 15.0 MCC783
4.1ab 2.3 4.7 53 30.9a 21.7 35.3 29.7 13.2de 11.7 13.7 14.3 MCC806
3.0b 2.7 2.0 4.3 28.6a 24.3 29.7 317 17.8a 15.7 17.0 20.7 MCC877
LSD=1.7 3.2b 3.9ab 5l1a - LSD=15.2 26.2b 32.1ab 364a LSD=26 13.3c 142b 16.4a Mean  .Ske

ol 0 o 53 Jilite @l o Sloo duslie sl LSD jladie /00 mlaw 53 (Bg,m) (Sl (slarelosiz uSileo dulio yge5T (bl 00bes 13T (paSilis duylie
Simple effect mean comparison: based on Duncan's multiple-range test; significant difference at 5% level of probability.
Interaction compare with LSD, significant difference at 5% level of probability.
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Table 3. Effect of salt stress on shoot dry weight, root dry weight and root to shoot ratio in 11 chickpea genotypes

plail 4 ady ) S Ay SAS 0)g lap il Sl (55
sl (&5 2 p)5) (G52 5 p)5) i}
Root to shoot ratio Root dry weight (g.plant™) Shoot dry weight (g.plant™) G;r{;)type
oSl AYASM™T AdSMT wali 5o AYASMT ADSMT sals oibe  YASmT AdSm™ ol
Mean  12dSm® 8dSm™ Control =~ Mean 12dSm?* 8dsm® Control Mean 12dsm®*  8dSm?*  Control
0.35bc 0.43 0.33 0.30 0.15ab 0.16 0.13 0.17 0.44bcd 0.38 0.39 0.55 MCC333
0.47a 0.61 0.33 0.46 0.14ab 0.09 0.11 0.22 0.34d 0.21 0.32 0.49 MCC544
0.44ab 0.59 0.34 0.39 0.19ab 0.14 0.16 0.25 0.48abc 0.29 0.47 0.66 MCC674
0.38abc 0.37 0.31 0.46 0.13ab 0.09 0.11 0.19 0.34d 0.25 0.35 0.43 MCC696
0.37bc 0.42 0.31 0.37 0.17ab 0.13 0.15 0.23 0.48abc 0.30 0.50 0.64 MCC759
0.31c 0.34 0.28 0.30 0.18ab 0.14 0.15 0.24 0.59a 0.41 0.54 0.80 MCC760
0.38abc 0.37 0.33 0.44 0.17ab 0.14 0.12 0.26 0.44bcd 0.38 0.38 0.56 MCC770
0.36bc 0.39 0.32 0.36 0.16ab 0.14 0.13 0.22 0.47abc 0.35 0.44 0.61 MCC773
0.35bc 0.31 0.35 0.40 0.19a 0.09 0.15 0.32 0.51ab 0.30 0.43 0.81 MCC783
0.36bc 0.39 0.36 0.34 0.18ab 0.15 0.16 0.24 0.51ab 0.37 0.44 0.74 MCC806
0.34c 0.37 0.30 0.36 0.13b 0.11 0.09 0.19 0.38cd 0.31 0.30 0.54 MCC877
LSD=0.13 0.42a 0.32b 0.38a LSD=0.09 0.13b 0.13b 0.23a LSD=0.19 0.32¢c 0.41b 0.62a Mean Kitw

o0 gdans j3 lite Sl Sl dmlia (sl LSD jlaie /20 grlaw 50 (Gg,) (5501 (slaialoniz 1Siloo dumlin yg05T (bl 2 00les I3 (paSiles dunlie
Simple effect mean comparison: based on Duncan's multiple-range test; significant difference at 5% level of probability.
Interaction compare with LSD, significant difference at 5% level of probability.
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ssalie aals Ly ancylie ;o VY ASM (Lo 0 5,0
2S5 ol laie pals wldlas 5l S 50 4,510
(Lopez et al., coul oo’ ()55 gygh (i & STy
S, ol ke Gaulialsl sl s ,lS 5l S 2002)
(Shaddad et al., 1990; & ls colS> (5,58 (25 4 gl
L, ! o .Abdel-Samed & Shaddad, 1997)
AU o Wlg oo a0 )50 Laulyd 53 Sy O Jluie Stals
il 6 50 an el o olS an o g Al 0l ralS
oimlosl ol o a8 o, oo L5 & (Lopez et al., 2002)
5 Laeios om0 e o e 8l jo Seod e a8
ol Jrailiy ot (sl Ol ptoy i o Cdlaie
S Ol o Hladie o ol pl LJs cous sl ke
gos dlanly 4 Ol wda Gl ul adl bages e cnl o
oo plail Sz sole b (o 95 4 sl o S
o3 i gl o b ol (mals a4y 5 09 d5pte aa
s ol (Kis sole aslis L 5 (O saz) &b e
o=l hacd eamlice lo ae WS acadeis cpm 50 55

AA

LS 5 sk padailnems G,k 5l Wl e (5595
oe—on g (Bernstein et al.,1993) &, L i .y
(St Do daly Lol () 5 S 5 (05,55
(Munns & Tester, aas zals |, olS 0 Sy s zhaw
—, 2 z=ls (Beinsan et al., 2009) coul ool (5,155
0095 L0 gie 929 L aS sl lis asllas 550 sl igss
o gl S i gis 0 S e a (o BB
o=l 50 09 s e WS Glilo Sy S maw 4 S
s s i ¢/ L MCCT770 (595 bl
S IV LMCCB06 oisis 5 S S oo & o
Slosles )0 5lis Oj9mo ) Laadsl (o 1) o
Slows j0 (FUguz) asisls plats] sas 4 adlas )40
LS S mhiw 4 g g S o i A DSM™?
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Table 4. Effect of salt stress on membrane stability index, green leaf area and green to total leaf area ratio
in 11 chickpea genotypes

Sy o 5 49 ew e Connnd

(&0 o s5lw) oo b

(ao,0) sl gylmly sls

Membrane stability index

Green to total leaf area ratio Green area (cm?) %) [evepeys
& 1 1 B e 1 1 N e 1 1 . Genotype
oSl \YdSm AdSm sl ol VYASM ADSM™ wall &b YYdSM AdSm sl
Mean 12dSm*  8dSm®  Control Mean  12dSm® 8dSm® Control = Mean 12dSm?* 8dSm™ Control
0.84ab 0.77 0.81 0.95 32.9a 23.8 27.3 47.6 54.1bc 26.0 41.3 95.1 MCC333
0.76¢cd 0.44 0.87 0.96 29.4a 13.9 24.5 49.8 46.9bc 16.8 26.5 97.4 MCC544
0.87a 0.76 0.90 0.96 40.9a 13.7 39.2 69.9 51.3bc 9.0 51.0 93.8 MCC674
0.78bcd 0.57 0.84 0.92 28.8a 134 29.3 43.8 52.0bc 19.6 49.1 87.4 MCC696
0.87a 0.82 0.82 0.97 36.9a 19.3 27.4 63.9 51.4bc 14.0 52.6 87.6 MCC759
0.88a 0.81 0.87 0.96 44.1a 25.9 37.0 69.4 54.3bc 19.1 62.1 81.6 MCC760
0.90a 0.87 0.86 0.96 33.7a 26.0 22.3 52.6 61.6ab 48.5 40.3 96.1 MCC770
0.89a 0.82 0.89 0.96 39.5a 20.4 37.1 61.1 74.9a 53.8 78.3 92.6 MCC773
0.77bcd 0.52 0.86 0.94 34.7a 74 255 71.3 51.9bc 17.9 47.3 90.5 MCC783
0.70d 0.26 0.87 0.96 39.2a 134 334 70.7 55.9ab 27.0 46.4 94.3 MCC806
0.80abc 0.64 0.80 0.96 37.6a 20.1 29.9 62.7 34.1c 8.5 20.0 73.7 MCC877
LSD=0.12 0.66¢ 0.85b 0.95a LSD=20.5 17.9¢ 30.3b 60.3a LSD=30 23.7c 46.8b 90.0a Mean .St

o0 gdae jo lite Sl Sl dlia Sl LSD jfaiia - /o0 grdaw 50 (Gg,) (5SSl (slaralosiz Sl dumlin g0 (bl 52 00les I3 (paSiles dunlie
Simple effect mean comparison: based on Duncan's multiple-range test; significant difference at 5% level of probability.
Interaction compare with LSD, significant difference at 5% level of probability.
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LS ol b ol b et aalS S oolo adgs e 5|
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Table 5. Effect of drought stress on leaf relative water content (RWC), shoot dry matter index and root dry mater index
in 11 chickpea genotypes

Ay y SUid oolo duoy0 g pluil Siis oole v o (30,0) S g9 ST oo ik
Root dry mater index Shoot dry matter index Leaf relative water content (%) gy
ol AYASMT ADSMT sals uSle  WYASMT ADSMT sals uKle  VYASMT ADSM™ aali Genotype
Mean 12dSm™* 8dSm® Control Mean 12dSm®* 8dSm® Control  Mean 12dSm™  8dSm®  Control
4.4a 4.4 4.0 4.7 17.8a 155 194 18.6 74.3b 79.3 72.7 70.8 MCC333
3.4cde 3.6 3.0 3.6 13.1b 124 10.8 16.0 86.7ab 98.3 90.7 71.3 MCC544
3.7abcd 4.2 3.3 3.7 14.1ab 10.1 15.2 16.9 83.1ab 98.8 74.5 76.1 MCC674
3.5bcde 34 3.2 4.0 16.3ab 12.7 19.3 16.7 78.8ab 92.5 69.6 74.4 MCC696
4.2ab 3.6 4.4 45 17.2ab 14.1 20.4 17.0 75.5b 77.8 68.4 80.4 MCC759
3.6bcde 3.1 35 4.1 14.6ab 104 12.3 18.0 81.2ab 87.1 80.9 75.5 MCC760
3.1de 2.9 3.2 3.2 14.9ab 14.7 134 16.6 80.5ab 81.9 80.3 79.4 MCC770
3.8abc 3.6 3.6 4.3 15.3ab 14.3 14.2 17.3 71.6b 70.2 71.2 73.3 MCC773
3.8abc 35 3.6 4.4 16.6ab 11.1 21.3 17.4 81.9ab 98.5 69.9 77.3 MCC783
4.1a 4.0 4.2 3.9 16.4ab 14.9 15.0 19.3 81.5ab 84.0 86.1 74.4 MCC806
3.0e 3.1 25 35 12.4b 124 8.6 16.3 90.5a 99.1 98.2 74.1 MCC877

LSD=1.0 3.6b 3.5b 4.0a LSD=6 13.0b 15.4ab  17.3a  LSD=24 87.9a 78.4b 75.2b Mean (1, 55lw

100 a0 lize SIS Sl duslie gl LSD jladie .o/« 0 alaw [0 (Bgy>) (Siloglacelsaiz (1Sl duslio G051 Lulul 4 ool Ol 31 Silie auslin
Simple effect mean comparison: based on Duncan's multiple-range test; significant difference at 5% level of probability.
Interaction compare with LSD, significant difference at 5% level of probability.

Gog i byl o 39585150 00l g S 03Il Wilbuo (St il b -F Jgu
Table 6. Correlation matrix of morphological properties in chickpea in the presence of salinity

(©) 2 (©) 4) ®) (6) 0] (8) 9) (10) (11) (12) (13)
1 0.19  047** 0.42** 0.01 0.35** ~ 0.24* -0.06 -0.10 0.08 -0.13 0.53** 0.35** 4 5“,’“" 1)
Plant height

1 0.33**  0.34** 0.15 0.28**  0.22* 0.06 -0.07 0.00 0.00 0.35** 0.33** "Lf" ) Jgb ()

Main root length
1 0.83**  0.64**  0.95** 0.73** -0.07 -0.35** 0.34** 0.34** 0.94** 0.68** wilsn el &_' 039 ©)]

Shoot dry weight
1 0.55**  0.83** 0.61** 0.25* -0.28** 0.27* 0.11 0.79** 0.56** ) ‘:”"_ 4)

Root dry weight
1 0.62** 0.64** -0.03 -0.35** 0.38** 0.27* 0.54** 0.44** L sls (5)

Branch number
1 0.66** -0.01 -0.31** 0.36** 0.46** 0.88** 0.58** & > 039 (6)

Total biomass
1 001  -047*%  042%*  026%  0.74%  0.67* L syl el ™
Membrane stability index

1 0.02 000 034 005 0.00 @l plil g ady, cod (g

Root/shoot ratio
1 070  -015  -0.36%*  -0.45% Sr 2l o jlake ©)

Leaf relative water content
1 0.30%%  034%*  2grx  eelSiZeliac,s )
Shoot dry matter index
1 027 017 “hyySidsedloser gy
Root dry mater index
1 0.73%* St e el 12)
Green area
‘j YR . .

1 2 g IS 4 e gl S 13)

Green to total leaf area ratio

0= 0.01 5 0=0.05 mhaw ;o o coe i i 4y FF o *
*and **: Significant at o= 0.05 & o= 0.01, respectively.

q.
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Table 7. Effect of salt stress on biomass and salt resistance indexes in 11 chickpea genotypes

(G52 p,5) J5 Slis (439

Biomass (g/plant) TS

SSI SSI MPL MP TOL TOL STI STI GMP GMP  »Ske YdSm? AdSm® uals  Genotype
12 8 2 8 12 8 12 8 12 8 Mean  12dSm™ 8dSm® Control
0.53 0.80 0.63 0.62 0.18 0.20 0.53 0.51 0.62 0.61 0.59bcd 0.54 0.51 0.72 MCC333
1.21 1.13 0.51 0.57 0.41 0.29 0.29 0.41 0.46 0.55 0.48d 0.30 0.42 0.71 MCC544
111 0.88 0.68 0.77 0.48 0.29 0.55 0.80 0.63 0.76 0.66abc 0.44 0.63 0.92 MCC674
0.96 0.76 0.48 0.54 0.29 0.17 0.29 0.39 0.46 0.53 0.47d 0.34 0.46 0.63 MCC696
1.08 0.69 0.65 0.77 0.45 0.22 0.52 0.79 0.61 0.76 0.65abc 0.43 0.66 0.88 MCC759
1.00 0.93 0.80 0.87 0.50 0.35 0.79 1.00 0.76 0.85 0.76a 0.55 0.70 1.05 MCC760
0.76 1.06 0.66 0.66 0.29 0.31 0.58 0.56 0.65 0.64 0.61abcd 0.52 0.50 0.81 MCC770
0.89 0.87 0.66 0.70 0.35 0.26 0.56 0.66 0.63 0.69 0.63abcd 0.48 0.57 0.84 MCC773
1.37 1.37 0.76 0.85 0.74 0.55 0.61 0.90 0.67 0.81 0.70ab 0.39 0.58 1.13 MCC783
0.99 1.09 0.75 0.79 0.46 0.38 0.70 0.81 0.71 0.76 0.70ab 0.52 0.60 0.98 MCC806
0.89 1.28 0.57 0.56 0.31 0.33 0.42 0.39 0.55 0.53 0.51cd 0.42 0.39 0.73 MCC877

LSD=024 045c 055b 085a  OTO%°

Mean

o0 a0 Jlite Sl 4 Sile daslia gl LSD jlade o/+0 @haw ;0 (GBg,>) SShs glaialdoir 1Sl duslio (ge3] Lubol 5 ool &l il . Kile duglin
Simple effect mean comparison: based on Duncan's multiple-range test; significant difference at 5% level of probability.
Interaction compare with LSD, significant difference at 5% level of probability.

2955 33 oidh (5 a0 Il (5 yein (513 PCA (9051 3 1 adla 90 30 1o yaiio 51 Sy 12 wteas —A Jguir
Table 8. Principal component loading for the measured trait of chickpea genotypes

J5 il slg 3l ke

ailga
GMP12 GMP8 STI12 STI8 TOL12 TOL8 MP12 MP8 SSI12 SSI8 Y12 Y8 YO Proporation of total
- Factor
variation (%)
|
-091 -098 -091 -098 -0.74 -066 -097 -099 -036 -0.17 -052 -085 -0.98 65.9 Js
PCAl
-035 -005 -034 -003 064 060 -015 001 08 070 -0.76 -0.30 0.21 22.8 .
PCA2

251l ol 090558 (LB 9 Ll oo g i
R g ol L 0 S5l MCC333 (s po
(Jlio ool cowlin Cudei) (pl 10 (5 e 4 Cuaglie Hlade
O bl s e YU adgs ol 9929 L MCCT783 5y
Slecish) plo a4 Cowd 6765 (5558 4 Cuaglie 5l (13
MCC696 MCC544 sl cigi .og 15,95 adlllae 5,40
Qdgr oAl B yxe alisre Slalllas jo Sis 4 Jozie g 0
<JB ,o (Saxena et al.,1993; Ganjeali et al., 2009)
g Jeily 5 6y98 A5 4 Comlus dilaie (0 w0y S S
Sy s S 4 a5 Wiogy 8,5 18 I sl Hloged o by
50 il el 5590 bl il jo i Gl agusgs ol
Ao Jood Sl G35 G9y 2 &S Shlge oy y0 bS]
SSgge bl o lacaisss (ol 5l oo g9, » (S5

ol slaailye a4z g5l 5l ool Canssy s
FOAY ol ailye 45 ol 5Lics SHsls pammsys 5 (PCA)
3 0, Skae s STI GMP MP sla ozl &l s 5 ao o
o9 |y soll jles o VY ASM™ 5 A (5,55 (o5 sloyles
Sl3ged Jgl dar ) JSCS 5o Gl (VSS9 8 Jg02) wws o
2wl pls (5,00 a4y Cuaglio g oy il and Glgi o0 1,
TOL 4 SSI sla asli sainomudys a5 pgo dalie a5 J>
dn ol 1) Sl 5 o SYYIAF o,
A Jood aar plsie 4 li oo 1) Hloged poo aad calnl
5 oy S Bl (b 5,5 yme 5,58 5
& i adg s s 55l PCAZ2 s PCAL s
2l o Cod 5 e lalyd o pe g 15 lalyd o e
55 Gtalail ol s bl (ol s Lo
bl b 0 v 095 o)y 5 0,Shee il 51 MCCT760
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Fig 1. Biplot based on two major principal component factors
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Fig 2. Three dimensional scatter plots of chickpea dry mater production in control, 8dSm™ with STI8 and SSI8
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Table 9. Correlation matrix of salt tolerance indexes and plant parameters in control in chickpea

SSI8 SSI12  MP8  MP12 TOL8 TOL12 STI8  STI12 GMP8 GMPL2
030 020 -026 -029 003 -001 -024 -028 -028  -031 Gy gl
Plant height
019 066* 015 -006 032 055 013 -022 012 -0.23 kol &) Job
Main root length
040 021 063* 070 072 057 058 060* 059  061* L slasi
Branch number
016 002 002 -001 -008 002 -001 -003 003  -0.02 sLad sylul psls
Membrane stability index
015 038 -045 -062* -0.08 002  -047 -0.67* 047  -0.68* 45l 4 4y y Cornd
Root/shoot ratio
004 028 048 039 022 040 047 032 048 035 SRl o lade
Leaf relative water content
015 -029 050 063* 018 008 050 070 051  0.69* tlo ol i Bolo w0y
Shoot dry matter index
044 006 029 020 -012 011 031 017 031 018 gy Kl b3le oy
Root dry mater index
025 040 097** 095% 072% 078 095 0.88%* 095%*  0.87** o plail i 59
Shoot dry weight
048 072% 072  0.62* 0.80** 089** 068 046  0.68*  0.46 ) S 039
Root dry weight
033 051 096%* 0.93*% 078 0.86** 094%* 0.82** 094%* 0.82* S5 S 05
Total biomass
033 049 084** 080** 067* 0.75%* 0.83** 071% 0.82**  0.72* S e gl
Green leaf area
011 019 024 031 -009 009 - 025 (037 027 039  SrThe S @i ghe o

Green to total leaf area ratio

*and **: Significant at o= 0.05 & o= 0.01, respectively.
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2l Sl 08 g 5 Ll p s i 98ee 250k b
5 oobogz byl Sdle o5 Sloj Jg 1S SIS e
G e s 1 o e s allns 5] on
a L):;,,.l_a)’i ol el G{I)IS s a4 garle pl st
@T)U F oMl olal p bdiges SCS&5 aS oy oo A
ol Sbaais) SIS sl 398 Beed 59 4 Cand (572
ol )‘i)?ﬁ polie 5!
Gl asls b oas s uFosluil Gilies lio 3l oy
slojazls as ol lad (5,0 calitrs slo,les [0 Cunglie
5 e St \YASM™ a5 ;o STI 3 GMP .MP
39 5 2lee plail i sols o yo g 4zl slawi b (g )lo ge
A Al ) S L:‘j)‘*’«;‘“jﬁ"-:i“ M/“ o ol les
s edle 4y (A Jgao) aile die (Swon ¢ olen pladl
Sl (asli b ade, S22 (59 5 ada) Jsb lass 0l
@ (A saz) cuily o sme g e Sion SSI s 4
pladl g ainy ) o b a5 olacuis) a5 auy oo A

ay

0= 0.01 5 0=0.05 zhaws ;o o gme o 5 4y FF 4 *

shls as slaciss asly 5 TOL 4 SSI sl ozl
S pleie bewiess plo 3 ans ol o Slee sl

2 omby oy Sles ity L placss) An S el g
(Schnider et al., 1997; o5 o (i Gsom Lyl

1 Cwogas ol Ramirez-Vallejo & Kelly, 1998)
L oisi ol g Laseios Sl MCCB96 o555 3,50
adg 5l eSSBS s 4 Calus asli 2ils 04>
05 G g s RS lalpd 5o S oS (SaS Bole
0,Slos (gamidu Ioged 3 oolawl (ulul pl o (Y JSE) 04
3T sl STH (sl 5 (o5 Ll 4o o Shos o oty
L (Fernandez, 1998) sy i o ools gz 5 Joxio a6
(¥ ISy AISM™ e sl JIsgmas ol e 3 Jb>
Ol gla lolS Gl 50 3T eged cpl aS oy las
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Abstract

Salinity is a major environmental problem in arid and semi-arid areas. Chickpea (Cicer arietinum L.),
like other legumes is sensitive to salinity. Therefore, selection of genotypes to grow on saline areas is
important. Eleven chickpea genotypes (as sub plots) were grown. in the greenhouse conditions on a medium
containing different NaCl concentrations (8 and 12 dSm™) and control (Hoagland solution) as main plots.
The results showed that salinity reduced membrane stability index, green leaf area, the percentage of shoot
and root dry matter, plant height, number of branch and root to-shoot dry weight, significantly and increased
leaf relative water content in all genotypes. Membrane stability index (0.61 and 0.73) and green leaf area to
total leaf area ratio (0.68 and 0.56) in genotypes showed a positive correlation with shoot and root dry
matter, respectively. Biplot on resistance index based on dry matter production showed that amomg drought
tolerant genotypes, MCC696, MCC544.and MCC877 are least and MCC760 is the highest salt tolerant
genotypes. In this study, except MCC873, other drought sensitive genotypes were categorized in the salt
tolerant group. Therefore, it seems that drought tolerant genotypes are not necessarily salt tolerant.
Generally, in order to achieve the drought and salinity tolerant chickpea varieties, the genotypes for both
traits should be selected.
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