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Response of Different Varieties of Kidney Beans Under NaCl Stress
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Abstract: During seed germination, seven different concentrations of NaCl solution (0.5, 1.0, 2.0,
3.0, 5.0, 7.0, 9.0 ¢g/L) were used to study the response of three different varieties of kidney beans
under NaCl stress. All the three varieties of kidney beans showed the trend that high concentrations of
NaCl solution decreased seed germination rate, germination potential, germination index, vigor
index, root length, bud length, lateral root number, fresh weight, SOD activity while increased the
MDA content of seedlings. However, the effects of low concentrations on seed germination index,
seedling growth index and physiological index were related to the concentration of NaCl and the variety
of kidney bean. The results of comprehensive evaluation of membership function showed that the salt
tolerance of the three varieties was in the order: safflower white kidney bean > Xiza 2 (wide) kidney
bean > Xiza 2 kidney bean.
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Tab. 1 Effects of NaCl salt stress on germination rate and germination potential of kidney bean seeds 1%
NaCl 3% & B AZES k=5 Hk=5 (%K)
/(g-1) V& B R B B F B HF A B F
0(CK) 68" 84 79" 77" 85° 85"
0.5 73" 84" 87" 78" 82° 83"
1.0 85° 94 87" 83" 84° 80"
2.0 70" 90" 94 94* 92 78"
3.0 71* 88" 79 76" 87" 92"
5.0 65" 88" 80" 83" 79 71"
7.0 62" 84 69" 68" 76 59
9.0 55¢ 66° 43 52 56" 53¢
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Tab. 2 Effects of NaCl salt stress on germination index and vigor index of kidney bean seeds

NaCl & & i g * gl =% Bl (%)
/(g-L") K F 35 B IE LT K F 5K EH I K F I Eh K
0(CK) 28. 03" 4. 05" 46. 30° 4. 58" 44, 49* 3. 30"

0.5 28. 33" 4. 46™ 44, 22° 5. 40" 47. 42° 5. 08
1.0 29.11* 5.47° 40. 34" 6. 07" 41. 18" 5.17
2.0 25.94* 3.43" 43. 45° 5.54" 41.97° 4.27"
3.0 26. 94" 2. 68 36. 89" 3. 54t 40. 33" 3.57"
5.0 24.97* 2.18* 34.32" 2.58" 32. 77" 2. 41"
7.0 22. 67" 1. 60° 27.01° 1. 89" 28. 84° 2.07"
9.0 17. 65" 1. 03¢ 18. 06" 0. 79" 20. 13° 1. 20°
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NaClIA MR BB AT 3. 0 g/L B, D dud S50 i L FE AR AR 4G, HOVR B ey, A2 4R BB R 0. 5 /L A2, 0 g/L 1Y
NaCl ¥4 ¥ X 21 4% 11 32 A9 MR & A 520 A8 K, 1. 0 o/ L 59 NaCl ¥ AR 7E AR 599 15, 117 NaCl ¥4 1 e 1
iF 5.0 o/L WA RIONAR A% 2 26 W BE R, AZ 4 AR BB ST o NaClS VMR BE IR T 3. 0 /LB, PH 2% — 5 1Y
FRK SR AL, 225 A8, MW EE T 5. 0 o/L )20k 2R A4 K, He 5 bR 52 9 40 42 2
K W BE R 3.0 g/L 1Y NaCl %5 J0O6T 74 2% — 5 AR 19 & A= 52 i AN B &, 0. 5 ~ 2. 0 /L i NaCl ¥ i 12
AR Y % Az R B = T 5. 0 /LY NaCl ¥ 00 2 0 AR A9 TE B, 0. 5 /LAY NaCl 35 A F 7Y
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Tab. 3 Effects of NaCl salt stress on main root length and lateral root number of kidney bean seedlings

NaCl 7K B aia % - k=5 (%)
/(g-L™") ERK/mm M AR S FARK/mm M AR S ERK/mm M AR e/
0(ck) 6. 03" 24. 55" 571" 25. 00" 3. 86" 12. 45¢
0.5 6. 76" 27.7% 6.21% 34. 70° 6. 15° 24. 70"
1.0 7.0° 30. 05° 6. 86° 33.75° 5.03% 30. 84°
2.0 5.27" 22.10" 5. 86" 37. 60" 4.72" 2717
3.0 4. 00" 17. 35 4, 32 26. 60" 4. 13" 24. 50"
5.0 3. 56" 17.70° 3,42 17. 85° 3,12 14. 50°
7.0 2.71* 8. 95¢ 2. 45 15. 65° 2. 81" 15. 93"
9.0 2. 06° 9. 05° 1. 81° 8. 15 2,22 13. 13
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Tab. 4 Effects of NaCl salt stress on bud length and fresh weight of kidney bean seedlings

NaCl 3% & S A - % =5 (%)
/(gL % % fmm st %/ # % /mm %/ # % /mm G %/
0(ck) 6. 94 12. 55° 7. 54" 18. 39" 7. 46" 18. 13"
0.5 7. 56" 13.75* 8. 46" 19. 38° 7.33" 20. 33"
1.0 8. 16 12. 80° 8.70" 19. 66* 7. 90" 19. 41°
2.0 6. 83" 12. 54* 10. 31° 17. 87" 8. 22" 18. 05"
3.0 6. 72 11. 69" 8.37 17. 52" 8. 90" 17. 95
5.0 5.92* 10. 11" 5. 18° 14. 12 6. 01" 14. 23"
7.0 3. 65" 9. 10° 3. 40" 12.72¢ 4. 30" 13. 41°
9.0 1. 99° 8. 08° 2.20° 10. 98" 3.17" 12. 74

2.3 NaClBpBEXT & Bk 2 40 & £ B HE AR M

23.1 *EE LW SOD E R FH e RKSEEREFY, BEE NaCl ¥ B AW T &, 3 Fh S & A i &
W14 1Y SOD F IS 1 e R PR Hir b e Ak 8 0.5.1.0.7. 0F19. 0 ¢/L
(1) NaCl ¥ W 38 J5 , HE4h 7 (9 SOD il 16 P 25K T B i AR EE S0 22 R A B E i — 54
TV 3.0 o/L A5, 0 /L 11 NaCl ¥4 W B 38 J5 , HE 40 5 SOD i 36 1 5 35 5 T X IR W BE Sl 7. 0 /L 1Y
NaCl iV o300 I 55 % 2 S AN I 2 g R A e T ) 21K 0 IR s D 2 5 (96 4894 9. 0 /L 1Y
NaCl VA W W38 J5 , D187 (1) SOD i 14 8 35K T X B, Wk B2 0.5 o/L A1 7. 0 /L 1) NaCl ¥ W W 38 1) 4y 1
5 R 22 S AN 0 3 T LA TR B NaClis YR W36 J5 41 v 19 SOD g 36 1 32 s T R . PRIl , S [ o
NaCl ¥ VW8 J5 418 19 SOD il 135 4 22 50 PR 32 5 5 o 0 AS T) T A ]
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Tab. 5 Effects of NaCl salt stress on SOD activity of kidney bean seedlings /(U-g™")
NaCl & B/ (g- L") B e 55 =5 (%)

0(ck) 156. 19 144. 23¢ 98. 79"

0.5 98. 82" 65. 26' 106. 78

1.0 105. 46" 125. 01° 113. 10

2.0 127. 84* 133. 84" 127. 81°

3.0 163. 03" 157. 33" 136. 51°

5.0 127. 55" 197. 92 124. 56"

7.0 116. 36" 140. 81° 108. 59

9.0 108. 58" 121. 48 65. 53¢
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iy MDA £ BES LTI . 34380

R S AR

TR 2 6 Th T 1, B NaCl i WO B2 i 32 /&, 34 S8 G i Pl gl i
TR 22V B R 0. 5 /L Y NaCl {5 Y JWr381 5 411 1 1% MDA 75 it 55 %)
WB 23R 3% Ah , HEAYHR I NaClyA WM 5 2h i 59 MDA & 2 (8 3 3 T ) R 26 BH Bt 5 NaCl ¥ Wik
JEE R HE TN, 356 24 v 2 A0 R B g

=6 NaClE B3t EE 41 MDA £ 2K

Tab. 6 Effects of NaCl salt stress on MDA content of kidney bean seedlings /(pmol-g™)
NaCl 3 B/ (g- L") A -, B 5 =5 (%)
0(ck) 0. 05° 0. 06 0. 04'
0.5 0.07° 0. 07" 0. 06'
1.0 0. 09* 0. 11" 0.12°
2.0 0. 11" 0. 19 0. 19"
3.0 0. 16 0. 28" 0. 28°
5.0 0. 25° 0. 35" 0. 34"
7.0 0.33" 0. 44" 0.39"
9.0 0. 56 0. 54° 0. 55
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Tab.7 Membership function value and salt tolerance comprehensive evaluation value of each index of kidney heans

5 Fa H AR a G x . 5% =5 (%)

A 1. 000 0 0. 432

AR R 1. 000 0. 685 0
VRS S L 1. 000 0 0. 750
At Sy A5 4 0.572 0 1. 000
Aot AR K 0. 903 0 1. 000
8 A AR S 0. 941 0 1. 000
At K 0 0 1. 000
A0 6 E 0. 557 0 1. 000

KT SOD # 0. 821 1. 000 0

#8%F MDA 4% 0. 537 1. 000 0
D 0. 733 0. 268 0. 618
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