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Fig. 1. Number (A) and frequency (B) of chickpea genotypes in different survival range after four weeks of 12dS.m*
NaCl salinity.
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Table 1. Effect of salinity stress (12 dS m™ of sodium chloride) on different traits of chickpea genotypes in the
survival range of 76-100%

s s Sy Sy o

G935 sla W o axll G elas ) B 03¢5 S e oty A o S
Genotype Survival  Branch/plan Plant height 4’?* Biomass Na K ol
(MCC) % t (cm) M (Pt (mggaw  (mg.gow Na/k

1) 1

1703 100 10.0 24 7 690 3.00 11.7 0.26
1568 100 10.0 26 9 617 6.50 28.6 0.23
1573 100 12.3 24 7 404 18.2 17.9 1.02
1737 100 9.00 23 3 739 4.10 19.7 0.21
1209 100 10.5 27 10 772 5.10 30.6 0.17
1466 100 10.0 23 7 594 15.20 7.1 214
1493 100 9.30 20 2 461 9.30 10.9 0.85
1832 100 9.00 26 8 193 3.30 7.0 0.47
1957 100 10.5 23 4 546 31.80 434 0.73
1721 100 125 27 6 371 5.70 3.7 1.37
2016 92 9.00 26 8 613 5.40 14.7 0.37
1704 92 9.70 21 3 457 7.50 22.1 0.34
1641 91 12.3 32 11 757 11.30 13.6 0.83
1815 91 9.70 28 9 654 8.40 20.8 0.40
1775 91 10.3 25 8 539 1.90 124 0.15
1787 90 9.70 26 7 536 8.80 145 0.61



1760 9 11.0 2 6 572 8.20 6.6 124
1625 90 8.00 22 2 638 3.40 118 0.29
1977 89 8.70 21 10 392 4.70 76 0.62
1716 87 11.0 40 0 799 3.90 6.8 0.57
1782 85 103 22 9 462 250 10.2 0.24
2112 85 11.7 28 9 725 5.00 6.8 0.73
1827 85 9.00 24 4 481 8.80 9.0 0.98
1918 83 100 18 3 668 6.40 13.0 0.49
1516 83 113 21 5 545 7.00 432 0.16
2121 83 7.30 22 2 526 350 15.0 0.23
1545 82 9.30 27 7 530 4.20 10.3 0.41
1760 80 7.00 22 5 656 8.90 24.0 0.37
2009 77 113 28 9 561 8.60 19.9 0.43
1507 77 10.7 2 6 383 3.60 25.9 0.14
1529 76 11.0 19 1 446 15.4 17.9 0.86

ij Jé\»

Joogine 232 2.99 7.40 4.60 275.23 5.11 5.29 6.34
LSD0.05)

Jlit g 0.01" 0.01" 0.01" 001" 0.01" 001" 001" 0.01"
Pvalue

el i r 4 19 19 69 34 25 18 90
%CV

Sl s o0 OV s o gy Jlotiol s )0 o cxe Sglas Jlas LSD cagie 0959 ,3 SSL:MCC
MCC: Mashhad Chickpea Collection, LSD: Least Significant Difference in p<0.05 of probability level, CV: Coefficient of
variation.
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Fig. 2. Average plant height (A) and branch number per plant (B) of chickpea genotypes in different survival range
after four weeks of 12 dS m! NaCl salinity.
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Table 2. Effect of salinity stress of (12 dS m™ of sodium chloride) on different traits in chickpea genotypes in the
survival range of 51-75%

lis | Sk Sy St L
] L Sy asls Sy el ; 0355 Luw o2k ol e e
Genotype Survival ~ Branch/plan Plant height AH‘Z; t Biomass1 Na K ' omliy
(MCC) % t (cm) (cm) (mg.plant™) (mgi?dw (mgigdw- Na/K

1816 75 9.67 27 6 630 5.50 37.90 0.14
1973 75 9.33 26 8 590 17.8 5.20 342
1748 74 9.67 22 6 363 8.00 53.20 0.15
1836 70 8.00 21 6 553 6.60 33.70 0.19
1606 70 8.00 21 3 484 0.90 10.80 0.08
2034 70 11.0 29 9 556 35.9 7.90 4.54
1820 69 113 24 8 529 3.50 29.30 0.12
1812 69 10.3 21 4 673 3.40 6.60 0.51
1809 68 11.0 30 19 614 6.40 20.80 0.38
1887 68 11.0 28 10 742 3.50 9.70 0.36
1585 67 8.67 21 6 728 321 4.20 7.64
1277 67 9.33 25 7 677 4.30 21.10 0.20
1883 62 10.0 24 4 329 131 12.30 1.07
1571 62 10.7 21 8 335 3.90 414 0.09
1971 62 9.67 22 3 663 27.6 9.40 2.94
1987 62 9.33 24 8 517 5.60 31.40 0.18
1905 61 10.0 20 5 423 6.10 2.00 3.05
1865 60 11.0 23 7 704 3.30 6.70 0.49
1808 60 9.00 24 3 560 3.30 10.30 0.32
1512 58 11.7 24 9 654 6.90 9.70 0.71
1964 58 6.33 28 8 300 2.80 20.80 0.13



2117 57 8.50 18 1 584 11.9 1550  0.77
1803 56 7.00 16 2 446 159 7.10 2.4
1803 54 7,67 20 3 375 8.30 3180 026
1574 51 7.00 21 5 395 14.2 8.40 1.69
1561 51 550 20 0 378 17.6 6140 029
1278 51 11.0 2 6 324 4.30 4680  0.09
1763 51 10.0 30 11 421 19.4 1370 142

Sfoge il Jlam ) 5y 2.99 7.40 4.60 275.23 5.11 5.29 6.34

LSDoos,

Jloirl g 0.01 0.01 0.01 001 0.01 0.01 0.01 0.01
Pvalue

L

el 4 19 19 69 34 25 18 90
%CV
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MCC: Mashhad Chickpea Collection, LSD: Least Significant Difference in p<0.05 of probability level, CV: Coefficient of
variation.
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Table 3. Effect of salinity stress of (12 dS m™ of sodium chloride) on different traits in chickpea genotypes in the
survival range of 26-50%

elis | Bl Sy Sy o
[Pty slay G o asls G gl B 0395 Cews ) PR awlly A e S
Genotype Survival ~ Branch/plan Plant height ‘“?" Biomass Na K ey
(MCC) % t (cm) Aleight (mg.plant®)  (mg.gdw  (mg.gdw Na/K
(cm) 1) 1)

1508 50 8.00 9 3 664 5.3 7.00 0.76
1286 50 11.0 22 6 480 19.1 5.80 3.80
1548 50 9.67 16 5 737 8.7 34.7 0.25
20555 50 8.33 19 5 630 41 10.0 041
1966 50 9.67 24 5 588 141 35.1 1.66
2122 50 6.00 14 3 255 9.6 8.50 1.13
1963 50 9.33 22 4 712 10.7 1.50 7.13
1515 50 6.00 18 1 471 34.9 4,50 7.75
1580 50 10.0 20 3 704 18.0 5.70 3.18
2084 50 8.00 22 3 314 9.0 6.30 2.43
1755 46 8.00 20 1 671 24.7 4.60 5.37
1914 44 7.67 17 2 257 21.1 60.8 0.35
1578 44 8.33 22 3 390 1.6 204 0.08
1709 43 10.7 20 5 565 4.0 9.20 0.43
1846 40 8.33 13 4 419 144 2.30 6.26
1816 39 10.5 23 5 503 27.0 27.3 0.99
1889 36 13.3 20 4 621 9.1 141 0.64
2010 36 9.33 17 6 236 14.7 28.6 0.51
1503 34 8.00 21 4 357 31.0 24.8 1.25
1817 33 8.67 19 7 359 4.6 10.3 0.45
1626 33 8.67 15 5 451 4.8 47.1 0.10
1514 33 9.00 22 7 453 12.0 29.7 0.40
1731 33 7.00 14 0 218 18.3 4.40 4.16
1925 33 5.67 22 7 231 29.2 4,70 6.21
1636 33 9.33 21 1 541 2.7 20.1 0.13
1777 33 8.00 29 7 427 8.4 7.40 1.13
1680 33 8.33 20 4 340 8.8 5.10 1.72
2082 29 8.00 26 5 514 111 26.0 0.43
1500 29 8.00 17 2 416 15.7 25.9 061
1063 29 10.0 19 2 357 55 6.40 0.86
1546 27 10.0 23 7 661 6.8 7.50 0.91
1576 27 7.67 19 0 408 7.3 6.80 1.07
1751 26 6.00 16 3 337 2.0 10.0 0.2
1501 26 7.50 16 6 201 9.1 4.70 1.94
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LSDmnm

Loc>|

Jlit g 0.01™ 0.01™ 0.01™ 001™ 0.01™ 0.01™ 0.01™ 0.01™
Pvalue

e

T e 4 19 19 69 34 25 18 90
%CV
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MCC: Mashhad Chickpea Collection, LSD: Least Significant Difference in p<0.05 of probability level, CV: Coefficient of
variation.
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Table 4. Effect of salinity stress of (12 dS m* of sodium chloride) on traits studied in chickpea genotypes in the
survival range of 0-25%

- . s gLyl S o . s
way) s ” | e ?}'ht S Bioneas e - e
enotype urviva ant neig ) lomass Na K ety
(McC) v PRI iam T AMEN g plant (ogw  (mggaw  Noik

1549 25 7.33 20 4 280 5.90 37.7 0.16
1687 25 7.67 20 2 233 11.3 6.90 1.64
2113 24 6.00 14 0 453 20.2 3.10 6.52
1484 23 7.67 22 6 651 20.9 6.60 3.17
1975 23 10.33 18 3 287 2.60 6.80 0.38
1956 22 9.33 19 8 447 1.60 10.0 0.16
1531 22 11.00 22 4 635 14.6 9.40 1.55
1974 22 7.67 17 0 396 6.00 4.10 1.46
1637 22 10.67 23 4 668 12.3 5.50 2.24
1953 20 7.67 21 2 273 12.8 47.3 0.27
2114 20 8.00 17 0 498 11.4 27.2 0.42
1640 20 6.33 16 0 216 4.40 40.1 0.11
1354 20 9.33 19 1 329 18.8 3.60 5.22
1615 18 8.33 20 2 358 1.80 9.70 0.19
1512 18 7.67 20 3 345 7.40 9.40 0.79
1829 17 7.67 22 3 625 23.9 3.30 7.24
1769 17 7.67 17 1 438 14.5 39.9 0.36
1917 17 9.67 19 4 532 5.70 16.9 0.34
1741 17 4.67 15 0 127 4.20 5.80 0.72
1518 17 7.67 16 4 384 23.8 4.90 4.86
1811 17 8.00 17 2 422 29.9 7.50 3.99
1428 17 7.67 18 0 366 5.90 135 0.44
1567 17 8.67 17 0 386 8.60 8.30 1.04
1553 17 8.33 16 2 309 145 5.80 2.50
1844 15 7.00 21 1 531 16.0 6.30 2.54
1913 15 10.00 20 5 676 4.00 8.60 0.47
1958 14 7.67 18 0 450 225 7.20 3.13
2120 14 10.67 20 4 598 12.7 10.0 1.27
2116 14 7.00 24 4 411 13.3 28.1 0.47
1586 14 6.67 18 2 293 15.1 2.70 5.59
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1667
1972
1803
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1924
1276
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2017
1713
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1894
2019
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1707
1919
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2020
1770
1584
1626
1834
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5.00
8.00
7.33
5.50
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5.33
5.00
6.00
7.67
8.67
6.00
6.67
8.67
7.33
6.33
6.67
8.33
11.33
7.00
6.00
6.33
5.00
8.33
7.00
7.33
11.00
6.00
5.00
7.00
3.00
7.33
5.67
5.67
7.33
7.00
5.67
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16
26
18
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16
16
18
20
20
18
16
17
17
17
16
23
18
17
16
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14
19
18
14
14
18
19
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23
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20
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20
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18
25
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16
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553
416
412
572
490
321
379
440
434
493
184
465
263
381
304
423
231
315
339
185
107
216
260
282
150
209
138
251
409
357
185
333
222
302
494
223
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248
448
426
314
148
415
206
280
261
261
591
226
238
95
100
209
266
242
414
153
219
316
116
251
422
319
416
224
281

16.4
4.90
3.00
10.7
24.0
13.9
8.10
5.90
4.40
22.3
22.1
4.70
3.60
21.4
7.40
4.00
4.90
3.30
5.30
3.00
1.30
1.30
3.70
3.50
18.6
7.00
27.6
2.80
1.80
1.60
3.30
2.30
19.5
13.8
6.90
5.70
5.50
5.50
135
14.8
5.30
4.30
9.90
5.30
14.4
7.90
10.5
19.5
9.80
3.70
1.30
2.80
9.00
8.30
6.70
6.00
2.60
7.90
15.0
55.1
15.7
7.50
9.10
7.20
6.50
9.60

44.2
8.60
7.40
5.00
5.10
32.8
7.90
115
34.2
13.8
41.2
12.6
4.70
4.50
35.0
7.40
7.70
9.50
7.60
10.4
10.4
9.00
8.30
31.7
34.6
19.9
46.4
48.6
10.2
4.60
8.70
6.20
8.20
8.50
7.20
36.1
24.6
34.0
24.0
40.4
113
3.50
5.00
124
7.00
7.70
6.60
5.20
7.30
5.70
7.80
0.20
4.50
4.70
3.10
5.20
5.80
3.60
321
40.3
4.6
5.90
7.70
3.40
7.40
7.20

0.37
0.57
0.41
2.14
4.71
0.42
1.03
0.51
0.13
1.62
0.54
0.37
0.77
4.76
0.21
0.54
0.64
0.35
0.70
0.29
0.13
0.14
0.45
0.11
0.54
0.35
0.59
0.06
0.18
0.35
0.38
0.37
2.38
1.62
0.96
0.16
0.22
0.16
0.56
0.37
0.47
1.23
1.98
0.43
2.06
1.03
1.59
3.75
1.34
0.65
0.17
14.00
2.00
177
2.16
1.15
0.45
2.19
0.47
1.37
3.41
1.27
1.18
212
0.88
1.33



1528 0 6.00 19 0 247 6.60 6.20 1.06
1838 0 6.67 17 0 315 10.6 8.70 1.22
1699 0 3.50 16 0 186 5.10 410 1.24
1967 0 567 17 0 233 7.40 7.10 1.04
2078 0 9.00 17 1 437 14.6 2.90 5.03
1234 0 4.00 15 4 208 6.50 4.40 1.48
1551 0 5.67 22 5 273 4.90 9.10 0.54
1830 0 6.67 16 0 260 8.10 15.0 0.54
1896 0 8.00 27 4 669 19.10 5.00 3.82
1837 0 11.00 32 7 671 19.10 8.30 2.30
2018 0 433 17 0 215 5.80 750 077
1747 0 750 22 3 475 151 6.00 252
1698 0 3.00 12 5 115 17.9 9.80 1.83
1525 0 9.00 22 3 497 11.4 4.60 2.48
1312 0 5.00 16 0 170 3.80 4.40 0.86
1665 0 6.00 16 1 128 3.80 7.60 050
2046 0 950 20 2 277 15.0 2.20 6.82
o 2ol Sl 2.32 2.99 7.40 4.60 275.23 511 5.29 6.34
LSD0.05)
Jloirl g 0.01™ 0.01” 0.01” 001 0.01 0.01™ 001" 001"
Pvalue
Sk p 4 19 19 69 34 25 18 90
%CV

Ol s oo CV w0 s Jloiis! o jo o xe Sglas J8las :LSD cagiee 0956 43 SSL:MCC
MCC: Mashhad Chickpea Collection, LSD: Least Significant Difference in p<0.05 of probability level, CV: Coefficient of
variation.
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Fig. 3- Shoot Na and K (A) and Na/K (B) concentrations of chickpea genotypes in different survival range after four
weeks of 12 dS m™* NaCl salinity.

Cls 3925 (5 I0 ge Dglds 3950 uigi Vo F 00giCins) (pm ey g pian) (owd VY (6500 5 Jlasl o azan Lo
‘Ln.v U’““"‘)S‘ l) as ols ul—bﬁh—’ 6)3....4 w....' )...)L Cod sLa.a 6[.&4...@‘.) B LS\A.;J?J c\byw) U‘)“A r (f 9 A A Jﬁ‘d})
VE-Ve e BY-YO YP-00 0,0 YO U Lho sl als 5l oogicuns ) ol a5 (5 sbay ol olidl Slea alasl oogicen )
Ole o8 05 @ Olgiee 1) 6)9d 5 i 50 olS wd; als (P JS&) @l alidl oo 77 5 OF VA o 5 4 w0 s
Sog 2y olS oland 8 g olerd Gl p (g)5d G i ;3L 51 AU 093 4SSl o oLS gl
6)-0-“‘ JW-’L'-’ u,“.aslf g0 as ..\...JL: ‘5)5..» k.J“"‘" Ja.wg_\ ol »)l?u‘ ém} ‘_’LJQ Le) &.:‘9.’640 OLS Jw)) L)“'\‘“" 05 W !

(Doraki etal., 2018) &S oo (s yowl plaid sl G DLaS 5 5l oolaiul a4y jomma |y oL g 058 oo 0 Jaoes 4o

600 19 559
500 456

400 337

300
200
100

0

Shoot dry weight(mg.plant-1)

0-25 26-50 51-75 76-100
Survival range(%)

S e ey 00 VY )98 A5 Jlesl o atie [z sl laasals )0 0558 slacads alse plail 05 -F S5O
Fig. 4. Shoot dry weight of chickpea genotypes in survival range after four weeks of 12 dS m** NaCl salinity
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Fig. 5. AHeight (cm) of chickpea genotypes in survival ranges after four weeks of 12 dS m* NaCl salinity
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Table 5. Correlation coefficients of traits studied in chickpea genotypes under 12 dS m sodium chloride salt stress

1, 2, 3. 4, 5, 6. 7. 8.

1. =&Survival 1

2. 5Ly slaws Branch No 0.49™ 1

3 g gla,Plant height 0.44™ 0.41" 1

4 s glis,l SSusAHeight 050”0437 0.55" 1

5. o3 e jBiomass 0.47™ 0.50™ 0.35™ 0.30" 1

6, oo s5imaNa 0.02  0.06™ 0.00" -0.01™ 0.07™ 1

7. el gy 014" 0.04™ 0.07" 0.12" -0.04™ 0.05™ 1

g el 4 i ConiNa/K -0.01™ 0.01™ -0.04™ -0.08™ 0.04" 0.35" -0.25" 1

S b g 0o, Sy g do)e iy Jlisl mdaw jo Sl pme ccuS 5 4 NS g s g
*,**and ns: significant in 5%, and 1% of the probability levels and nonsignificant, respectively.
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Table 6. Factor analysis for chickpea genotypes under 12 dS m* sodium chloride salt stress

doldsle poo e pgw Jele

Factor 1 Factor 2 Factor 3
<la,Survival 0.82 0.00 0.07
a5l slaws Branch No -0.85 -0.09 -0.05
&g ¢lasPlant height -0.82 0.02 -0.06
£l ) 3MsIAHeight -0.81 0.09 0.01
0355 o jBiOMaSS -0.80 -0.17 -0.13
PURWRPICEN (Y 0.02 -0.70 0.61
POUNCIRPICEIN ¢ 0.14 0.47 0.82
el 4 i CoiNa/K 0.09 -0.88 -0.02
o ,lasEigen value 3.43 1.53 1.06
=25 dus,sCumulative% 429 62.0 75.3

Sladigs 4 x5

Sz 4]y 2958 mdlp 5 VIO (Ward (2g)) (swaclBl alold 3, )b 5l anlllaes g0 Slio (bl (sladigs 25 5l Jolo @l
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Fig. 6. Classifying dendrogram in chickpea genotype based on studied traits.
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Table 7. Analysis of variance (mean square) based on measured groups in chickpea genotypes under salinity stress

SlasTraits & 09,5 oBetween Groups s 09,5  J5lsWithin Groups
6°|}T 4z jodf 3 202

& oo ,oSurvival 65646** 156866**

455 slaswsBranch No 350** 465**

&4 eles IPlant height 1219** 2707**

elas | Bdls-| AHeight 468** 1503

0345 s jBiOmass 5412082™ 516663
PURWIPICESN T} 109™ 14747
PURHCIRPICPEN 1¢ 1214 33777

el 4 mrodes CiNa/K 17.9 3074

IS sire mE 5 oy SO g o8 gy Jleisl a0 lo g ccud 5 4 NS g e g
*,** and ns: significant in 5%, and 1% of the probability levels and nonsignificant, respectively.
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Table 8. Cluster analysis in chickpea genotypes in salin condition

S 09,5Group 1 39 09,5Group 2 Y 09,5Group 3 ¥ 04,5Group 4 ¢ Total
olussNumber 59 77 35 35 206
& ao oSurvival (%) 7.93°+17.6 31.0°429.6 53.7°433.7 52.6°431.6 31.9+32.9
@ yo a>Ls slawsBranch No 6.34°1.55 8.120+1.63 9.41%+1.24 9.85%1.46 8.12+1.99
“ gls,| Plant height (cm) 16.9°42.69 20.0"+3.59 23.043.25 22.9%45.29 20.14.38
slis | dlsIAHeight (cm) 1.49°42.01 3.16%+2.72 5.26%43.71 5.31%42.63 3.40+3.10

0355 L jBiOmass (g palnt™) 214%52.1 390°452.6 544°+42.2 677%451.1 415+170



s sioNa (Mg.gdw?) 9.3548.86 10.8%48.59 11.2%48.47 11.0°+8.00 10.5+8.51
ey (S350 K (Mg.gdw?) 14.7%+14.9 14.9%+13 5 19.1°412.3 10.8"+7.58 14.9+13.1

W?”‘L“ 4 e SemsNa/K 1.94°+3.32 2.30°+4.77 1.60°+2.40 2.46°+3.86 2.11+3.88
ol i LgLibos)f UL.A )10‘5;&4 s_)jLﬂ; m.).;.m.)ol.’}.i s.;jl.m g_§9)>

Means with the same latter are significntly differences.

0 plool s 50 las gl Joleial 3olas SIS 75k asly s opmiie aiz yuilyls 43525 ooy S e ol apl jsliien,
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Table 9. Analysis variation of multi variables based on unbalanced completely randomized design (CRD) Wilks'
Lambda in chickpea genotype under salinity stress

&GFunction  goljl axjodf  loe¥ SLgWilks' Lambda a0, Chi-square Jlex>! zlawProbability level

1 24 0.07 517 0.00
2 14 091 18.1 0.20
6 0.99 2.71 0.84

b a5 W )8 colaiul aseid Al sl cgladss a5 g, ] sdelcasods sl gaieg,S oo sy yokieds (o B,b
Gal0g,S o Hebdy lbeuig) seled aS ol lid asis b by ool sdel (Vo Jgaz) jo ansis &b saiey,S
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Table 10. The results of discriminant function for clustering validity of chickpea genotypes under salinity stress
09,5 s.2cGroup Membership

0q,5Group = Total
4 1 2 3 4 ez
1 59 0 0 0 59
2 2 74 1 0 77
goeTotal 3 0 1 34 0 35
4 0 0 0 35 35
1 100 0 0 0 100
2 26 96.1 13 0 100
e sPercent 0 29 97.1 0 100
4 0 0 0 100 100

Sl 00 teL?u'l oo jpo A (§OR oj)f )| S0 aA
98.1 percent of original grouped cases correctly classified.
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Table 11. Standardized canonical discriminant function coefficients measured groups in chickpea genotypes under
salinity stress
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Introduction

Chickpea is an important source of energy and protein of the Iranian people’s diet. Iran is one of
the main centers of genetic diversity of this crop. The cultivation of chickpea nowadays is practiced
using irrigation or supplemented irrigation in many parts of Iran, as more challenging by climate
change, precipitation decline, and salinization of underground water resources. On the other side,
there is no enough fresh water to meet the full water requirement of chickpea. Although chickpea
consider as a salt sensitive crop but there are some reports that show some variable reaction to
salinity amongst different chickpea genotypes. A collection of cold and drought stress tolerant
chickpea genotypes are maintained in Mashhad Chickpea Collection (MCC) in the Plant Science
Research Center of Ferdowsi University of Mashhad. Therefore, testing the tolerance of different
genotypes and landraces of this crop to salinity stress is of important, and this experiment is
arranged to test salinity tolerance of chickpea genotypes in this collection.

Materials and Methods

In order to identify and assess of chickpea genotypes salinity tolerant, seeds of 206 Mashhad
Chickpea Collection genotypes were kindly prepared by Plant Science Research Center of
Ferdowsi University of Mashhad (FUM). The experiment was carried out in the research green
house of Faculty of Agriculture of FUM at the spring of 2021 which light was normal, and
temperature and humidity were controlled. A randomized complete block design was used with
three replications and each treatment consist of 10 plants for each genotype. Seeds were sown in
the shallow trays in the lab at 25 degrees centigrade and emerged seedling were transplanted in the
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sand culture medium. Saline water prepared by adding NaCl to tap water till its EC reached to 12
dSm. Salinity imposed after a week of transplanting through the Hoagland nutrient solution and
continued for four weeks. Nutrient solution was renewed each week and 12 dS m-1 NaCl dissolved
in that solution. Measured traits included the height difference at the beginning of the imposing of
salt stress and for weeks later, number of branch per plant, survival percentage, and biomass
accumulation. Sodium and potassium content of shoots. Data were analyzed using Minitab for
windows 17 and standard error and cluster analysis arranged using JMP4 software.

Results and Discussion

The results showed that 31 genotypes have a survival rate of 76-100% which 10 genotypes showed

survival rate of 100%. Plant height, biomass, and number of lateral branches per plant decreased
as survival rate decreased. Significant increase in shoot Na* concentration was only found in
survival range of 0-25% while the shoot sodium content was the lowest in in group of 57-100%
survival compared to the other three groups. Biomass accumulation also reduced more rapidly in
low survival group (0-25%) compare with 76-100% survival group by 66%. The correlation
analysis showed that survival rate, plant height and number of lateral branches per plant, biomass,
plant height difference and shoot K™ concentration showed significantly positive correlation. Based
on factor analysis, three factors were selected that in total 79% of the total variation was explained.
The first and second factors were explained high percent of variation that include survival rate and
plant height and number of lateral branches per plant, biomass, plant height difference and Na+
concentration. Genotypes MCC1782, MCC197 ,MCC1703 ,MCC1568, MCC1573, MCC1737,
MCC1209, MCC1516, MCC1493, MCC1832, MCC1957, MCC1721, MCC2016, MCC1704,
MCC1641, MCC1815, MCC1775,MCC178, MCC1754, MCC1627, MCC1716, MCC1918,
MCC1827 ,were selected as the superior genotype under salinity stress of 12 dSm™ for four weeks.
According to the result of cluster analysis, the genotypes were classified in four clusters. The
genotypes of the third and fourth clusters had a high average salinity tolerance compared to other
clusters with the investigated traits.

Conclusion

Although chickpea is not a salt tolerance crop observed variation among genotype of this plant
showed that more work is needed to screen the salt tolerant genotypes and landrace of chickpea for
breeding programs. It should be acknowledged that this work has been done in a controlled
environment for just a few weeks of salinity treatment. Therefore, we suggest that a more
comprehensive experiment could be arrange with those genotypes that showed better performance
in survival rate, biomass accumulation, low shoot sodium content and high potassium content.
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