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Evaluation of salinity tolerance of kabuli-type chickpea genotypes (Cicer arietinum L.) at seedling
stage in hydroponic condition
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ABSTRACT

Identification of salinity tolerant chickpea genotypes, in order to increase soil fertility in saline conditions,
can be effective on crop yield stability. This experiment was conducted in hydroponic conditions as a
completely randomized design with three replications to evaluate salinity tolerance of 210 Kabuli-type
chickpea genotypes during seedling stage at salinity level of 12 dS m™ NaCl. Results indicated that 57
genotypes showed survival rate of 76-100%, of which 26 genotypes were in post-flowering stage. Plant
height and number of lateral branches per plant decreased as survival rate decreased. Percentage of
remained leaves was not affected in the survival range of 100-51%, while it decreased in lower survivals
(<50%) range. Decreases in membrane stability index were about 8, 19 and 26% in survival ranges of 51-
75, 26-50 and 0-25%, respectively compared to survival range of 76-100%. Significant increase in shoot
Na" concentration was only found in survival range of 0-25%. 30, 60 percentage and 1.20 fold increase in
K™ concentration and 0.47, 1.12 and 2.78 fold increases in biomass was found in survival ranges of 26-50,
51-75 and 76-100% as compared to survival of 0-25%. Generally, considerable variations were found
among chickpea genotypes according to salinity tolerance which could be used in breeding programs of
improving salt tolerance in chickpea.
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Figure 1. Number (A) and frequency (B) of chickpea genotypes in different survival range after four
m! NaCl salinity. weeks of 12dS
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Table 1. Effect of sodium chloride salt stress (12 dS m™) on chickpea genotypes traits in the 100% to 76%
survival range.

. . Branch . hed
Genotype Sur;llva Growth Height No. pcer Remained s ed de RWC MSI Na K Na/K ny
stage Plant leaves content content weight
plant leaves
mg. mg . mg.
mcc ) (em) %) oo o EE e s
12 100 2 39 3.33 51 49 73 49 16 54 0.30 776
13 100 1 40 4.00 43 57 74 42 22 49 0.45 545
17 100 1 30 2.67 36 64 69 22 21 51 0.42 479
27 100 1 47 3.00 70 30 69 14 14 46 0.31 1175
28 100 1 35 3.67 35 65 71 26 15 55 0.28 715
48 100 3 42 5.00 40 60 74 55 18 54 0.33 1283
53 100 1 51 3.67 64 36 80 69 10 61 0.17 1310
58 100 1 43 3.00 57 43 78 46 7 22 0.34 1301
60 100 1 36 1.67 63 37 75 62 14 55 0.25 1198
65 100 5 31 1.67 37 63 81 30 17 30 0.53 602
72 100 3 33 3.00 28 72 76 31 7 35 0.20 768
119 100 2 26 3.33 43 57 79 23 7 31 0.25 665
427 100 1 22 2.33 40 60 76 15 9 32 0.28 380
44 95 3 36 4.33 28 72 76 48 26 46 0.55 1086
26 94 5 42 2.67 33 67 71 19 9 5 1.88 951
30 94 4 36 3.00 41 59 73 28 22 63 0.35 797
47 94 3 45 3.67 24 76 78 50 18 51 0.34 790
54 94 1 51 533 46 54 79 31 17 57 0.30 1476
55 94 4 48 5.00 37 63 76 77 11 55 0.20 1166
90 94 1 21 4.00 36 64 61 16 11 31 0.37 428
415 94 3 29 2.33 42 58 76 7 9 33 0.27 614
90 3 42 4.00 59 41 72 63 14 56 0.24 1370
35 90 4 38 3.67 26 74 71 26 16 54 0.30 1200
36 90 3 34 3.67 36 64 69 33 19 53 0.35 853
42 90 3 40 433 31 69 81 45 21 45 0.48 912
57 90 1 46 4.00 35 65 76 47 19 60 0.31 1002
108 90 1 22 3.67 40 60 77 17 10 31 0.33 538
134 90 1 30 2.00 62 38 72 25 6 37 0.17 547
15 89 2 33 3.00 34 66 68 46 26 45 0.58 845
23 89 1 33 433 35 65 62 57 18 57 0.31 919
24 89 2 39 433 39 61 65 23 16 52 0.31 1018
33 89 1 45 4.00 47 53 72 63 14 54 0.27 1435
73 89 1 26 1.67 29 71 74 39 12 34 0.34 429
120 89 1 26 2.67 71 29 69 46 7 36 0.20 391
88 4 41 3.67 54 46 67 39 30 54 0.55 1073
114 88 1 29 2.67 70 30 74 42 7 37 0.20 654
66 86 1 29 0.67 33 67 64 13 11 42 0.24 283
41 85 3 37 3.00 25 75 81 50 22 53 0.41 801
190 85 1 26 433 44 56 73 28 6 33 0.18 607
52 84 1 42 333 29 71 78 50 15 54 0.28 1081
71 84 1 24 2.50 66 34 81 45 11 40 0.28 430
9 83 1 43 3.33 38 62 71 54 19 48 0.39 777
46 83 2 37 3.00 35 65 81 38 22 58 0.38 1284
161 83 1 24 4.67 28 72 71 23 7 37 0.18 739
578 83 1 6 1.00 33 67 69 38 27 18 1.45 7
21 82 2 44 3.00 46 54 70 47 16 66 0.24 1374
258 82 2 25 2.67 33 67 73 45 8 39 0.21 581
208 81 1 21 2.33 38 62 78 15 8 34 0.24 417
5 80 3 39 3.00 38 62 69 23 28 46 0.59 811
92 80 1 29 2.33 31 69 63 13 9 34 0.28 499
409 80 1 22 2.67 21 79 81 23 10 33 0.29 383
485 80 1 13 1.33 47 53 74 12 39 15 2.57 85
1 79 2 34 3.67 42 58 76 62 25 54 0.46 869
112 79 1 26 2.67 35 65 76 15 10 31 0.32 534
296 79 1 27 2.33 29 71 80 13 9 38 0.23 590
37 78 3 39 3.67 32 68 75 29 30 64 0.46 1002
31 76 2 39 3.00 35 65 15 20 31 56 0.55 634
LSDy.05 4 0.02 6 1.36 23 23 15 19 3 5 0.16 127
P value 0.01" 0.01" 0.01™ 0.01™ 0.01™ 0.01™ 0.01 0.01 0.01" 0.01™ 0.01"  0.01"
CV% 4 1 14 37 44 21 15 56 12 11 13 18

RWC (SR Wl 0 (DO @Hle L;l.),.;l :f ‘scmlf ¥ ‘Lgay..\.lf L§|"\:1‘| Y ‘gs‘b"\‘lf )l e :) (G, J.‘>|]o gpin 3950 )&. SSL :MCC

Doy gy el o 40 lo sire iglas JBlas LSD (Lié g laul jasls MST o5 Ol oond (slgiome
MCC: Mashhad Chickpea Collection, Growth stages: 1: Before flowering, 2: Early flowering, 3: Flowering, 4: Early podding, 5:
Podding. RWC: Relative Water Content, MSI: Membrane Stability Index, LSD: Least Significant Difference in p<0.05 of probability
level.

ool W ao s el b aig gl )| lawgie a5 ols Cod S 058 slacaiely o aigr glasl Ll
bogie & 09 5970 & a5 pliee nl il oo SIS Dl o kons (o3 VY (6558 15
30 Ao, Y-V e Glhy als 4 Cons wigy gl Sgy oy (F g ¥V O Gle gux) ol comlin

Wy =YO g Y2 -00 BV-YO o slaldy asals Ol gHeh i cod iy glaaals (o aigy gl )l



Plant height (cm)

40 -
35
30 A
25 A
20 A
15
10

19
0-25

$0 YA gl oF 5,Les DY 8,50 ¢l pl £y LS pole

Slacais i ab) Klo wlgi oo by Jole b
Job (hals a5 o oo Slatay w5598 4 Jooxie
ol o wlgi e 9 g £, 205l g0, Sl
&S ez slacaiss gl ol polal Ll il
Ay g Ay LSl oy (g5 piny (gl Sl e )0

lasle s 6 i

34
-
27 2
ot
22 2
5
=
I E
=
=
=
<
=
«
ol
-]
26-50 51-75 76-100

Survival range (%)

35 4

3.0 A

32
B3
25
2.0
- 1-7 I
0-25

25

2.0

1.5

1.0

0.5

0.0

A JS8) cél gals as o FY 4 YO VY cud e
olis Slas plo b a5y gl  Siwcod (cawyp (F
SRl Gm e g St (Suen a5 8ls
=+ 1OY**) o, al> o g (F=+/PY**) (&) oo 0 b
il b ag gl | il 380 Jgoz) codls e
g a5 )] (i Cude (Shod (pized 9 i w00

26-50 51-75 76-100

Survival range (%)

s Ly by Glidee sbaaisls jo S o558 slacuisds ;0 B) a5 10 o8 sloasli slaws 9 (A) wigy glas )| -V s

e SIS e g een) (o VY (698 5 Jlesl 5l
Figure 2. 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 sodium chloride salt stress (12 dS m™) on chickpea genotypes traits in survival range of
75% to 51%.

Branc
. Growth Height h No. Remained Shedde Na K D
Genotype Survival stage Pla%lt per leaves d leaves RWC MSI content content Na/K weilght
plant

MCC (%) (cm) ) o o TEE (R s
25 75 5 34 3.00 39 61 67 30 21 63 0.34 630
51 75 3 43 2.67 33 67 76 39 27 50 0.53 659
77 75 1 24 2.33 42 58 70 36 11 32 0.34 502
56 74 5 40 3.33 21 79 76 30 27 46 0.58 830
312 73 1 28 2.33 43 57 77 15 9 35 0.26 491
776 73 1 19 3.00 38 62 76 18 17 18 0.98 253
50 72 1 44 4.00 20 80 76 61 31 54 0.57 959
298 72 1 20 2.00 73 27 76 44 13 20 0.66 338
483 72 1 16 1.67 22 78 81 19 20 19 1.03 202
7 71 1 41 3.67 39 61 73 48 26 46 0.55 744
11 71 5 44 1.00 38 62 64 39 37 45 0.83 488
70 70 1 20 1.67 37 63 64 11 7 45 0.16 448
93 70 1 24 1.00 27 73 64 21 11 34 0.32 341
98 69 3 27 2.67 48 52 81 15 9 36 0.25 609
264 68 1 23 2.67 49 51 81 27 8 37 0.22 419
357 68 1 23 2.33 22 78 88 30 8 37 0.23 394
500 68 1 16 2.33 62 38 71 21 13 22 0.58 324
8 67 4 41 3.00 61 39 65 38 22 48 0.46 903
14 67 1 30 3.00 27 73 70 42 29 50 0.58 399
170 67 1 25 2.33 30 70 81 27 8 33 0.25 484
210 67 3 31 2.33 47 53 69 39 6 29 0.19 702
361 67 1 21 2.00 27 73 77 7 9 34 0.27 269
679 67 1 20 2.67 65 35 69 9 15 21 0.70 313
803 67 1 10 1.33 48 52 90 15 24 13 1.87 103
911 67 1 21 4.67 43 57 92 15 8 33 0.24 303
95 65 1 20 3.33 22 78 68 49 13 39 0.33 275
183 65 3 30 2.00 32 68 70 19 8 36 0.21 554
123 64 1 21 2.67 61 39 67 35 6 37 0.18 412
111 63 1 27 3.00 39 61 77 11 7 33 0.22 453
91 62 1 28 1.33 29 71 65 16 10 33 0.30 363
313 62 1 25 4.33 41 59 63 46 14 18 0.76 379
139 61 1 26 2.33 42 58 84 21 16 18 0.90 262
135 60 2 25 3.33 36 64 70 33 8 35 0.25 439
158 58 1 22 1.00 65 35 66 46 20 19 1.08 207
141 57 1 30 3.33 59 41 79 36 5 29 0.16 793
89 56 1 26 2.33 35 65 84 15 13 33 0.39 343
229 56 2 25 3.67 42 58 72 16 8 30 0.26 568
449 56 1 24 1.00 55 45 72 24 14 19 0.72 261
74 55 3 31 1.67 25 75 72 18 10 32 0.31 369
254 54 1 23 2.00 46 54 72 22 23 20 1.09 305
652 52 1 20 2.67 86 14 81 11 15 18 0.83 217
LSDo.0s 4 0.02 6 1.36 23 23 15 19 3 5 0.16 127
P value 0.01™ 0.01™ 0.01™ 0.01™ 0.01™ 0.01™ 0.01™  0.01™ 0.01™ 0.01™ 0.01™ 0.01™
CV% 4 1 14 37 44 21 15 56 12 11 13 18

RWC (SR Wl 0 (DO @Hle L;l.),.;l :f ‘Gcmlf ¥ ‘Lgay..\.lf 6‘..\.'1.3‘ Y ‘gs‘b"\‘lf )l e :) (G, J.‘>|]o e 3950 );\g SSL :MCC

Doy gy el o 40 lo sime iglas JBlas LSD (Lié g laul jasls MST o5 Ol cond (slgiome
MCC: Mashhad Chickpea Collection, Growth stages: 1: Before flowering, 2: Early flowering, 3: Flowering, 4: Early podding, 5:
Podding. RWC: Relative Water Content, MSI: Membrane Stability Index, LSD: Least Significant Difference in p<0.05 of probability
level.
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Table 3. Effect of sodium chloride salt stress (12 dS m™") on chickpea genotypes traits in the survival
range of 50% to 26%.

Genotype  Survival | OOV Height gf)a‘;fehr Remained Shedded RW  MS Na K Na/K Dry

stage Plant plant leaves leaves C I content  content weight

MCC %) (cm) %) o TEE e i
2 50 4 36 3.33 34 66 74 38 28 50 0.56 807
145 50 1 16 1.67 12 88 74 28 11 26 0.41 123
200 50 1 23 1.33 68 32 85 14 24 19 1.29 275
333 50 1 21 2.33 37 63 71 13 9 33 0.28 411
486 50 1 17 1.67 54 46 70 32 18 13 1.39 121
557 50 1 11 1.00 38 62 42 17 31 15 2.03 146
558 50 1 11 1.00 20 80 38 25 38 15 2.56 79
784 50 1 14 1.00 6 94 22 3 23 17 1.39 183
908 50 1 22 4.00 43 57 66 21 8 33 0.23 390
916 50 1 18 2.00 13 87 80 30 16 38 0.41 172
292 48 1 22 1.00 58 42 67 11 16 18 0.87 286
682 48 1 27 1.67 40 60 77 5 23 20 1.20 221
78 47 3 31 1.67 29 71 72 14 9 29 0.29 590
127 47 1 22 1.33 39 61 83 11 21 17 1.25 144
249 47 1 20 2.00 26 74 76 26 20 17 1.13 291
116 46 3 28 2.33 55 45 71 27 8 40 0.19 447
76 45 1 25 1.67 32 68 73 21 10 43 0.24 275
109 44 1 22 3.00 31 69 69 15 11 33 0.36 403
115 44 1 23 2.00 33 67 79 32 10 29 0.36 313
480 44 1 16 2.67 34 66 77 24 23 18 1.28 207
107 43 1 20 1.00 21 79 64 19 16 31 0.71 268
248 43 3 25 2.33 19 81 73 22 8 32 0.24 490
110 42 1 24 2.00 28 72 90 8 11 37 0.33 417
489 41 1 16 2.33 25 75 81 4 25 22 1.16 170
757 40 1 11 1.33 44 56 80 10 28 12 2.30 66
105 39 1 28 2.00 28 72 66 30 10 29 0.33 440
657 39 1 25 1.67 65 35 71 8 17 18 0.96 250
726 38 1 19 2.67 50 50 78 10 19 20 091 261
407 36 1 24 1.67 34 66 53 18 16 21 0.77 448
68 35 3 29 2.67 34 66 68 2 9 40 0.23 758
914 35 1 22 2.33 24 76 78 10 11 33 0.33 264
341 34 1 28 1.00 46 54 69 6 18 19 0.94 241
85 33 1 18 2.33 29 71 78 7 10 29 0.35 289
94 33 1 20 2.33 24 76 78 12 15 28 0.57 172
106 33 1 18 3.33 26 74 77 9 11 36 0.31 371
392 33 1 25 2.00 23 77 83 3 9 34 0.29 433
132 32 1 27 2.33 55 45 78 13 20 21 0.96 268
317 32 1 24 1.67 15 85 67 40 14 20 0.71 388
384 32 1 24 1.33 36 64 71 4 19 21 0.90 352
674 32 1 24 1.33 48 52 85 13 28 18 1.60 201
117 31 1 23 2.67 40 60 74 10 10 31 0.33 366
238 31 1 23 2.00 37 63 73 13 10 36 0.29 331
563 31 1 25 3.67 24 76 79 17 13 20 0.65 449
571 30 1 25 1.33 45 55 95 9 19 19 1.00 258
79 29 1 24 2.67 33 67 70 8 10 29 0.37 362
113 28 1 20 1.67 20 80 72 32 13 25 0.57 277
461 26 1 16 2.00 11 89 80 7 31 24 1.30 152
LSDo.0s 4 0.02 6 1.36 23 23 15 19 3 5 0.16 127

P value 0.01™ 0.01" 0.01™ 0.01" 0.01™ 0.01" 0.0 0.0 0.01" 0.01™ 0.01" 0.01"
CV% 4 1 14 37 44 21 15 56 12 11 13 18

RWC . 25 B 0 (2o e glawl :F (palS ¥ ((2alS glanl Y ( 2alS 5 o o) g, ol gt 9550 )4 SSL:MCC

Doy gy el o 40 lo ime iglas JBlas LSD (Lié (g laul jasls MST o5 Ol oond (slgiome

MCC: Mashhad Chickpea Collection, Growth stages: 1: Before flowering, 2: Early flowering, 3: Flowering, 4: Early podding, 5:
Podding. RWC: Relative Water Content, MSI: Membrane Stability Index, LSD: Least Significant Difference in p<0.05 of probability
level
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Figure 3. Remained and shedded leaves of chickpea genotypes in different survival range after four weeks
of 12 dS m™! NaCl salinity.
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Figure4. Relative water content (A) and membrane stability index (B) of chickpea genotypes in different
survival range after four weeks of 12 dS m™! NaCl salinity.
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Table 4. Effect of sodium chloride salt stress (12 dS m™") on chickpea genotypes traits in the survival
range of 25% to 0%.
. Growth Height Branch Remained Shedded Na K Dry
Genotype Survival stage Plant N‘]" pfr leaves leaves RWC  MSL ntent  content N¥K weight
0 0 0 0 0 (mg.g  (mg. g (mg
MccC (%) (cm) (%) (%) (%) (%) 1dw) 1dw) plant)
118 25 1 15 1.33 28 72 74 13 13 31 0.49 225
169 25 1 15 1.33 53 47 95 14 23 22 1.06 112
228 25 1 16 1.67 19 81 69 24 21 17 1.24 159
301 25 1 20 1.67 28 72 80 30 20 16 1.26 211
334 25 1 27 2.00 34 66 76 7 8 38 0.19 385
442 25 1 20 1.00 57 43 54 15 22 20 1.08 125
457 25 1 16 2.67 41 59 70 35 22 24 0.93 193
464 25 1 14 2.00 35 65 79 5 31 23 1.37 126
717 23 1 20 1.00 45 55 78 14 23 19 1.21 191
699 22 1 26 1.33 57 43 70 9 20 20 0.97 225
848 22 1 14 3.67 39 61 60 27 22 21 1.02 264
836 21 1 27 3.00 38 62 65 9 15 19 0.83 438
494 20 1 11 1.67 20 80 65 13 22 21 1.08 155
572 20 1 21 1.33 50 50 80 7 21 19 1.12 229
97 19 1 26 2.00 29 71 74 6 12 31 0.39 281
185 19 1 21 2.00 45 55 70 23 6 37 0.18 264
244 19 1 25 2.00 21 79 79 11 8 36 0.22 501
367 19 1 20 2.33 43 57 54 8 28 15 1.92 174
175 18 1 22 1.67 45 55 65 12 18 18 1.01 201
86 17 1 24 3.00 24 76 84 19 12 35 0.34 288
245 17 1 23 2.33 17 83 80 12 9 33 0.28 370
481 17 1 12 1.67 34 66 89 17 25 22 1.14 135
651 17 1 24 2.00 33 67 61 23 25 18 1.46 243
402 15 1 22 1.00 37 63 83 4 20 20 1.02 199
227 14 1 17 1.33 33 67 64 6 29 18 1.61 154
490 14 1 13 2.33 9 91 76 29 24 18 1.39 255
126 13 1 20 4.00 27 73 74 5 16 19 0.83 187
691 13 1 20 2.00 43 57 85 7 26 20 1.28 286
815 13 1 18 1.33 14 86 76 8 18 19 0.91 256
588 13 1 18 1.75 0 100 0 6 34 19 1.86 69
225 11 1 22 1.33 28 72 72 38 26 17 1.53 230
822 11 1 18 2.67 16 84 57 8 21 19 1.11 254
330 9 1 21 1.33 24 76 64 15 27 20 1.32 195
453 8 1 26 1.33 21 79 72 9 26 19 1.38 240
832 8 1 15 1.33 17 83 0 2 29 19 1.53 348
279 7 1 24 1.00 20 80 85 16 21 23 0.93 246
329 7 1 18 1.00 23 77 28 7 27 15 1.84 176
665 7 1 21 1.67 39 61 70 15 18 19 0.97 231
226 6 1 17 2.33 7 93 63 20 25 20 1.28 239
842 6 1 25 3.33 18 82 58 4 20 19 1.06 508
281 4 1 20 2.00 6 94 0 0 17 16 1.05 181
75 3 1 27 1.33 9 91 67 14 22 20 1.05 279
152 0 1 21 1.00 0 100 0 0 19 19 0.99 440
163 0 1 20 4.00 45 55 75 22 7 35 0.19 386
224 0 1 19 1.00 0 100 0 0 29 13 2.28 191
253 0 1 11 1.00 0 100 0 0 33 13 2.45 91
257 0 1 13 1.33 0 100 0 0 28 16 1.77 130
270 0 1 11 1.00 0 100 0 0 33 12 2.64 17
274 0 1 14 1.00 0 100 0 0 32 16 1.95 67
278 0 1 24 1.00 0 100 0 0 26 21 1.28 260
286 0 1 19 1.00 0 100 0 0 22 20 1.12 127
289 0 1 20 1.00 0 100 0 0 20 20 0.98 476
315 0 1 18 4.00 0 100 0 0 20 14 1.46 59
326 0 1 18 1.00 0 100 0 0 31 18 1.67 180
352 0 1 21 2.00 0 100 0 0 26 17 1.52 68
478 0 1 13 1.67 0 100 0 0 42 13 3.26 43
479 0 1 22 1.00 0 100 0 0 33 21 1.59 178
526 0 1 10 1.00 0 100 0 0 20 22 0.91 50
559 0 1 8 1.00 0 100 0 8 22 7 3.08 43
698 0 1 20 1.00 0 100 0 0 18 6 3.04 44
810 0 1 6 1.67 0 100 0 0 20 14 1.42 148
814 0 1 4 1.00 0 100 0 0 20 16 1.25 48
820 0 1 14 1.00 0 100 0 0 24 18 1.34 255
827 0 1 16 1.00 0 100 0 0 32 20 1.65 68
834 0 1 20 2.00 0 100 0 0 24 21 114 322
LSDg.0s 4 0.02 6 1.36 23 23 15 19 3 5 0.16 127
P value 0.01™ 0.01™ 0.01™  0.01™ 0.01™ 0.01™ 0.01"  0.01"  0.01" 0.017" 0.01 0.017"
CV% 4 1 14 37 44 21 15 56 12 11 13 18

RWC (RO Wl 0 L @Hle 6"'\""‘ :f ‘scmlf ¥ ‘Lgay..\.lf L§|"\:1‘| Y ‘gs‘b"\‘lf )l O :) (G, J.‘>|]o VIS ayid );\g &SJL' :MCC

oy gy el e 50 lo ire iglas JBlas LSD (i g lauly jasls MST o5y O o (glgime
MCC: Mashhad Chickpea Collection, Growth stages: 1: Before flowering, 2: Early flowering, 3: Flowering, 4: Early podding, 5:
Podding. RWC: Relative Water Content, MSI: Membrane Stability Index, LSD: Least Significant Difference in p<0.05 of probability

level.
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Figure 5- 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.
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Figure 6. Shoot dry weight of chickpea genotypes in different survival range after four weeks of 12 dS m-
! NaCl salinity.
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Table 5. Correlation coefficients of 210 chickpea genotypes traits under 12 dS m™! sodium chloride salt
stress.
1 2 3 4 5 6 7 8 9 10 11 1
1 Survive 1
2 Growth stage 0.41™ 1
3 Height Plant 0.62"  0.52" 1
4 Branch No 0.46™ 0.25™ 0.48™ 1
5 Remained leaves ~ 0.46™ 0.08" 0.29™ 0.20™ 1
6  Sheddedleaves - -0.08" 029" -020" -1.00" 1
7 RWC 0.52" 0.15" 0.34™ 0.30" 0.52" -0.52™ 1
8 MSI 0.59" 0.29" 0.53" 0.40™ 0.30" -0.30™ 0.37" 1
9  Na C- o 002% 0177 20247 20287 028" 0407 -0.14" 1
10 K 0.67" 0.45™ 0.74™ 0.52" 0.23" -0.23™ 037" 0.54™ -0.22™ 1
11 Na/K - -0.23"  -0.52"  -0.44" -0.34" 0.34™ -0.56"  -0.39™ 0.73™ -0.70™ 1
12 Dry weight 0.68% 050" 083" 056" 028" 028" 031" 056" 025" 056" 1
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- ** and ™: significant in 5%, and 1% of the probability levels and nonsignificant, respectively.
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