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Table 1. Used chickpea genotypes and their origins

@9, 29 AL 5o by Lo
No Seed bank ID Origin
1 MCCI12 IRAN
2 MCC65 Flip88-32C ICARDA
3 MCC72 5302 ICRISAT
4 MCC77 Flip86-58C ICARDA
5 MCC92 12228 ICRISAT
6 MCC95 217655 ICRISAT
7 MCC98 6102 ICRISAT
8 MCC139 217897 ICRISAT
9 MCC158 2217 ICRISAT
10 MCC298 CIYT-610
11 MCC313 Flip90-183C ICARDA
12 MCC420 IRAN
13 MCC483 Flip93-250C ICARDA
14 MCC485 Flip93-252C ICARDA
15 MCC500 Sel95TH1722 ICARDA
16 MCC679 IRAN
17 MCC776 Flip97-111C ICARDA

(Mo (o9 8 olBils alS psle 0uSimghy 9556 ;4 SUb) wguiee 9556 (5SIS MCC
MCC: Mashhad Chickpea Collection
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Table 2. Physical and chemical properties of the soils used in the field experiments

IR pslcolan abasnl by Fhd oo PO BB (359 i Sl cél
Organic carbon EC pH K P N Texture
% dS.m’ mg.kg! %
0.739 1.2 7.56 157 17.5 0.07 Sandy loam
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Table 3. Analysis of variance (Mean squar) efffect of salinity on soluble carbohydrates, proline, osmotic potential, MDA,

DPPH, relative water content and MSI in chickpeas genotypes
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CV% Ol puidi <o o 19 15 5 6 7 2
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ns: no significant,*: significant at probability level of 5%, **: significant at probability level of 1%, CV: Coefficient

variation.
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Table 4. Effect of salinity stress on soluble carbohydrates, proline, osmotic potential, MDA, DPPH, relative water
content and MSI in chickpeas genotypes
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MCC12 2.14¢° 2.35% 2.05% 53.71¢ 0.270% 78.1° 80.8¢d
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MCC139 1.89°f 2.71% 1.85b 41.861 0.350% 82.2%  76.2%

Sy MCCIss 337 163 190 4497 0307 730 75
MCC298 0.74¢ 1.95° 1.50° 34,33 0.350%4 76.7%F 76.9%
MCC313 0.708 1.73f 1.99b¢ 43,431 0.333¢k 73.7¢h 72208
MCC420 1.67f 1.78f 1.88b° 54.87¢ 0.367¢ 80.92 85.4%
MCC483 1.46f 1.87f 2.06 36.731 0.293i 79.284 81.7b¢
MCC485 1.90¢f 1.311 2.01b° 37.55! 0.343¢1 67.5%0 70.7%
MCC500 0.768 1.79f 1.70b° 46.98¢ 0.320fk 73280 73.3df
MCC679 1.44f 1.85f 2.02b° 43.081 0.313¢&k 7245 72.6%¢
MCC776 1.75° 1.92f 1.80b¢ 44,13 0.343¢ 72.5%h  72.7%¢
MCC12 2.50¢ 3.66° 2.11b 64.06% 0.377h 63.6"  70.9%
MCC65 4.68° 6.52° 3.50° 55.04¢ 0.4532 73.4%h 84 .92
MCC72 3.43% 3.92b¢ 2.20b° 53.75% 0.420%4 6434 66.8-m
MCC77 3.59 4.66° 2.06 62.71% 0.373¢1 76.1¢F  65.5m™n
MCC92 3.55% 6.592 3.53¢ 69.05% 0.430*¢ 58.20 79.8¢d
MCC95 2.95b¢ 4.02b¢ 3.37% 57.28b¢ 0.446% 66.8%0 75.94
MCC98 2.86b 4.19b¢ 2.35b 57.60b° 0.377%h 64.34" 5.5
MCC139 3.04b¢ 4.87° 2.13b° 48.24fh 0.3932¢ 74.0%¢ 68.5%

dS.sm" MCC158 0.63¢ 3.25%¢ 2.05% 56.61%_c 0.370°-f 65.6°"  64.0%
MCC298 1.62f 3.20%¢ 2.23b¢ 42.131 0.370¢ 69.5%"  64.37¢
MCC313 1.61f 3.55b 2.14b 52.02¢F 0.380%¢ 72.2%h 63 7eh
MCC420 2.21¢ 3.95b¢ 2.10b° 63.44%® 0.417%4 62.7°" 76.6%
MCC483 2.79b-d 3.27¢%¢ 2.25b 42.051 0.340¢* 64.94h 728
MCC485 4,582 4.11b¢ 2.13b° 44210 0.35744 77.6%¢ 65.1%"
MCC500 1.66f 4.05b 2.31b° 54.17¢ 0.380¢ 71.0b0 65.7%"
MCC679 0.768 3.14¢¢ 2.19b° 55.41b¢ 0.363¢1 67.4%0 61.9
MCC776 4.07% 4.15b 2.40° 56.38%¢ 0.390>f 59.2¢h 62.3"

2,105 3,0 0 Jlaisl mhans p0 (5,00 sime LS 4SSl yge3l ulul 1 g o 50 wlie By > b slo Sile
Within each column, means fallowed by the same letter are not significantly different based on Duncan test (p<0.05).

Slyme 2l gowmoplid 9558 lacaisiy 5 cpss ety tpeee S e Sp ol el Slyie
o o sme g lel Jlail gl pl 4 0g S Ol s Kafi et al., 2011;) ceul o5 ol consy Solas
G5 A oy 10550 i VY le j0 (Y Jga) oy LiiSen ,» (Doraki et al., 2016; Dharam et al., 2018
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Table 5. Analysis of variance (mean square) effect of salinity on plant heigh, number of branch, 100-seed weigh, seed
yield, survival, Na, K and Na/K (%) in chickpeas genotypes

f,l  alislas o o ed
b Aige digy yo &l W e
Ol gbe @bl plant Numberof 100-seeq ¥ SrMes ey mow by el
S.0.V df heigh Branch weigh Seed yield Survival Na K Na/K
Seh o sa72e 520" 1277% 00014 1256 0.820%  0.0869°  6.190
Block
% 1068 643" 466 01057 900" 4230™ 7409 2266
Salinity (S)
1228
2 0740 5765 5775 00001 1256 0880 0.0732  5.630
Error a
P93 16 1390 1.974™ 5956 00078 24.63™ 5.650” 0.617% 1935
Genotyp (G)
;’*’?“”“ 16 2654"  1928° 1096 0.0016™ 24.63" 6340 0254 17.94"
X
(12958
. 64 5.02 1.844 9745  0.000004 26.88 0440  0.0258  3.090
rror
CV% Olpiiops 6 17 12 2 5 8 14 27

Ol s 38 0V o 10 S Jlatiol mhas )0l poe it o )0 gy Jloiol mhaw )0 lo gins i lo g Sglis pae mS
ns: no significant *: significant at probability level of 5%, **: significant at probability level of 1%, CV: Coefficient variation.

2 Sogd A8 S e 50k 51 (S ol il rals

bl JsUs 51 g oo 05,55k Slge mazs 45 caul ylalS
G5 i iiSen  (Dharam et al., 2018) ol
s SR Al o a5 ol plad (L 0958 slacedsis g
Olee 53 (0 Jguz) 8L oS (o g j5bas 55 £ |
Gy @ baye Ly gl als i ooy
DS (P Jgaz) 0g yials asys YV L MCC420

Wgr po a3l olasd el o i gl Ol o

20,5 PO LMCC298 gy 4 bog o (595 25 51 50
4 MCCIS58 s MCCO5 595 90,0 Luals oy yieS o
G5 W ol yo (P Jeax) Sg wo s Lz ol
s MCCOS5 3555 90 ;0 aig ,o aslis ol w0090

(F Jsaz) wibe (Bl yss (900 MCCI2
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Table 6. Effect of salinity stress on plant heigh, number of branch, 100-seed weigh, seed yield, survival, Na, K and Na/K

(%) in chickpeas genotypes

b Wyl o 0iy 9 S des .
S g g, asly &ls &ls i o
Salinity ~S¥%5  Plant Numberof 100-seed Seed W0  mow by el
level Genotyp  height branch weigh yield  Survival Na K Na/K
cm g Kg.m? % e mg.gdw! -
MCC12 41.67% 9.332 26.008  0.101 1002 1.41f 0.96f¢ 1.50¢
MCC65 42.67% 8.00%° 29.67¢  0.218* 1002 1.36f 1.40% 1.08°
MCC72 47.00* 9.332 29.67¢  0.111 1002 1.62f 1.06¢f 1.51¢
MCC77 49.67* 9.00% 28.332  0.1432 1002 1.54f 0.878 1.81°
MCC92 4433 8.33% 32.000  0.219*  100? 1.47f  1.09%% 1.82¢
MCC95  44.00% 8.00% 33.332 0.196° 1002 1.68F  1.13¢f 1.51¢
MCC98 41.009 8.33% 31.67*¢  0.135P 1002 1.50f 0.55" 3.074¢
MCC139 43.00% 9.33¢® 33332 0.156f 1002 1.19f 0.84¢ 1.35¢
0.5dS.m? MCCI158 4233 8.33% 32.33*  0.165°  100? 1.59f 0.68¢ 2.36%
MCC298 32.67% 9.332 29.332  (0.113i 1002 1.32f 0.718 1.90¢
MCC313 44.33% 10.002 23.67¢  0.128" 1002 1.32f 0.638 2.26%
MCC420 44.00% 8.33% 23.332  (.135" 1002 1.48f 1.12¢f 1.34¢
MCC483 44.67% 7.67%® 33.33*  0.178°¢ 1002 1.12f 0.99f 1.13¢
MCC485 47.00% 9.00% 29.008  0.174¢< 1002 1.50f 0.798 1.98°
MCC500 37.33¢f 9.332 27.00*  0.162¢F  100° 1.30f  0.78¢ 1.70¢
MCC679 38.33%d 9.67%® 26.67° 0.148¢  100° 1.46f 0.80¢ 1.91¢
MCC776 36.33°f 9.00% 25.008  0.1438 1002 1.98f 0.73¢ 2.784¢
MCC12 34.00 8.00%° 22.332  0.035° 838 15.39%  1.12¢f 13.65%
MCC65 39.67 8.00%° 28.332  0.1498 1002 15.232  2.20b 4.644
MCC72  36.33¢f 8.00%° 22.008  0.100 96* 15.3220  1.52¢ 10.20b¢
MCC77  47.00% 7.67%® 22.008  0.1432 952 1539 1.33% 11.61%
MCC92 44.33% 8.33% 28.67¢  0.1679% 972 14.76%  1.79b° 6.09¢d
MCC95  43.00% 7.67%® 31.00*  0.166° 992 17.37% 2.76% 6.29¢
MCC98 35.33¢f 7.00% 25.332  0.047" 952 12.13¢d 1 .37% 8.92b¢
MCC139 36.33¢f 7.00% 30.67*  0.086* 942 16.23%  1.97% 8.25b
8dS.m?' MCC158 35.33¢f 8.00% 27.67*  0.071' 902 14.79%  1.03°1  14.52%
MCC298 28.678 5.67% 19.00*  0.040™ 96* 17.06* 1.314 13.372
MCC313 39.33¢ 6.67% 20.67¢  0.065™ 952 13.28%4  1.39d 9.62¢
MCC420 28.008 7.33% 21.332  0.061™ 892 14.87%  1.17¢ 12.81%
MCC483 34.33f 5.33b 24.332  (.065™ 942 14.57%  1.11¢f 13.31%
MCC485 41.33b° 7.67%® 25.332  0.092% 952 10.179¢  1.00%¢ 15.932
MCC500 24.33¢2 6.67%® 24.67¢  0.065™ 902 12.96°°¢  0.97% 14.00%
MCC679 30.67 8.33% 24332 0.087% 952 13.464  1.27% 10.78*¢
MCC776 32.33f 6.00% 23.332  0.066™ 962 10.829  0.97% 16.132

3,105 2o ,0 0 Jlaso ! o 10 (5500 sme B (S5l yga3T wlaol 1 oy 2 50 i g b sla Sl

Within each column, means fallowed by the same letter are not significantly different based on Duncan test (p<0.05).
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Table 7. Principal component loading for the measured trait of chickpea genotypes

Factor adgo
Parameters olio PCA 1 PCA 2
Proporation of total variation (%) 5 il ylg 31 ke 45.66 13.47
Soluble carbohydrates Jolxo sl ounes S -0.55 0.30
Proline ROTY -0.85 -0.02
Osmotic potential & o] iy -0.89 0.05
DPPH DPPH 5f;T JIS50], cadled ko -0.82 -0.12
MDA .A,,j.AJT‘_gaQ,‘Lo -0.45 -0.84
MSI sl gyl sl -0.75 -0.11
RWC Sy ol (o Slgizmo 0.01 0.55
Plant height Ay elas)l -0.67 0.16
Number of branch Wy yo asll olawy -0.54 -0.51
100-seed weigh &l o (439 -0.65 0.13
Seed yield 41 3 ySlos -0.89 0.08
Survival sl -0.55 0.65
Na PR 0.41 0.24
K poww L7} -0.81 0.28
Na/K POUN L 7iP PPV VR LB 0.84 -0.11
|
10
e 2 MCC139 i MCC4SS MCSIBS
05 o Mg MECAsS
MCC65 :
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Fig 1. Biplot based on two major principal component factors.
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