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Salt and Alkaline Tolerance Evaluation of Different Soybean Varieties at
Germination Stage
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Abstract: To screen soybean varieties tolerant to salt and alkaline, seeds of 100 soybean accessions were treated with 110
mmol - L' NaCl and 37.5 mmol - L' Na,CO, ,then germinating at(25 +1)°C in sand bed of illumination incubator. The
germination rate was determined on the 7" day after treating,and using germination percentage to evaluate salt or alkaline
injury index. Results showed that the salt and alkaline tolerance varied significantly among varieties,and appeared to be co-
herent for same variety ;only a small number of varieties with high salt and alkaline tolerance ;5 varieties with high salt toler-
ance,21 varieties with salt tolerance,41 varieties with middle salt tolerance,22 varieties with salt sensitivity, 11 varieties
with high salt sensitivity ;7 varieties with high alkaline tolerance, 16 varieties with alkaline tolerance ,24 varieties with mid-
dle alkaline tolerance,37 varieties with alkaline sensitivity and 16 varieties with high alkaline sensitivity.
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Table 1 ~ Grading standard of salt or alkaline tolerance

of soybean at germination stage

25 /i R 1 6/ Bk 2 2
Level Salt or alkaline injury index  Salt or alkaline tolerance type
1 0-20.0 & High tolerance ( HT)
2 20.1-40.0 it Tolerance(T)
3 40.1-60.0 H1ifi} Middle tolerance ( MT)
4 60.1-80.0 i Sensitivity (S)
5 80.1-100.0 =1 High sensitivity ( HS)
2 #BR5H5H
2.1 XEHERBPARGMHNBEEE R EHE

il
W aF P2 AE 110 mmol - L™" NaCl 1 37. 5 mmol
L' Na,CO ¢ BE patt T A9 & 255 . 1540 H 7E B
TEHRRE N B ER B 5 B, IR IRER 1T (20 AR XS
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Table 2 The salt and alkaline injury index and tolerance type of soybean at germination stage
oy RIS WO BOEIRHC RN R
fs2= W44 B 7 4 ;ml:.. ) Salt Salt Alkaline  Alkaline  Alkaline
No. Varieties Origin it njury tolerance tolerance injury tolerance tolerance
index/ %
level type index/% level type
1 i % 22 Liaodou 22 iI 7 Liaoning 41.2 3 Hrifit MT 62.1 4 S
2 8217 iI 7 Liaoning 82.5 5 E g HS 85.6 5 Edi HS
3 24 12 Suinong 12 M JpIT. Heilongjiang 31.8 2 i T 23.6 2 fif T
4  2T-F 8 Hongfeng 8 Sy T, Heilongjiang 59.3 3 i MT 81.5 5 Fit HS
5 ¥L4% 6 Shennong 6 il 7 Liaoning 71.4 4 S 81.6 5 = HS
6 ZR4% 44 Dongnong 44 M JpIT. Heilongjiang 26.2 2 i} T 40.4 3 HifiEf MT
7 HI-5Bil-5 il 77 Liaoning 40.1 3 JrifE MT 76.5 4 i S
8 Z<& 1 Dongdou 1 1L 7 Liaoning 81.8 5 B HS 78.9 4 i S
9 41005 Ji 1005 Tk Jilin 26.7 2 fif T 18.6 1 En i HT
10 K4 12 Changnong 12 AR Jilin 30.0 2 it T 60.7 4 ## S
11 4 87-72 He 87-72 Yy 7T Heilongjiang 56.7 3 FifEf MT 33.6 2 it T
12 JFF 13 Kaiyu 13 L7 Liaoning 45.1 3 FifEf MT 71.9 4 ;S
13 B92-2 Jt 5T Beijing 80.2 5 %S 78.4 4 S
14 i1 95045 Liao 95045 i1 7 Liaoning 28.9 2 i T 62.6 4 S
15 R %5 20 Kenjiandou 20 Ay 7T. Heilongjiang 80.8 5 = HS 43.2 3 Frifif MT
16 2= 29 Tiefeng 29 1L 7 Liaoning 29.9 2 i T 44.5 3 i MT
17 M4 41 Heinong 41 My V1. Heilongjiang 39.6 2 i T 32.7 2 fisf T
18 W I-10Bil-10 iL 7 Liaoning 57.9 3 HiE MT 76.4 4 S
19  T# T Doushuwang iL 7 Liaoning 84.2 5 i HS 81.7 5 = HS
20 1L % 17 Liaodoul7 iL 7 Liaoning 51.2 3 Hifit MT 82.2 5 =ik HS
21 #}% 11 Dandou 11 i1 7 Liaoning 75.4 4 i1 S 69.4 4 ## S
22 #FF}6 Jike 6 FHAK Jilin 63.5 4 S 57.4 3 i} MT
23 M 40 Heinong 40 My VT Heilongjiang 29.5 2 iif T 20.0 1 =R HT
24  F . 8 Fengdou 8 MY VT Heilongjiang 7.8 1 =R HT 24.3 2 T
25 M4 49 Heinong 49 My T Heilongjiang 15.1 1 i HT 28.5 2 it T
26 HH 60 Jiyu 60 FH Mk Jilin 26.4 2 i T 20.4 2 fit T
27 i1 95025-5 Liao 95025-5 i1 Liaoning 54.2 3 HrE MT 64.5 4 S
28 AGS292 4t 57 Beijing 80.9 5 T HS 81.7 5 g HS
29 #1527 Zhongdou 27 Jt 5T Beijing 71.2 4 S 76.4 4 S
30 4K 8 Shennong 8 L7 Liaoning 77.2 4 S 82.3 5 Ef# HS
31 R % 57 25 Kenjiandou 25 2P VT Heilongjiang 43.8 3 Frifit MT 54.3 3 Hiiit MT
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L2
oy PRI WS WEIRE W R
5= R 4 R P ;“13 " Salt Salt Alkaline Alkaline Alkaline
No. Varieties Origin .d Ly tolerance tolerance injury tolerance tolerance
index/ %
level type index/ % level type
32 HI-3Bil-3 17 Liaoning 80.6 5 i HS 80.4 5 Bt HS
33 24 14 Suinong 14 )y T Heilongjiang 10.2 1 e iy HT 14.3 1 25t HT
34  FBlfr 3 Kexin 3 b5 Beijing 84.6 5 = HS 83.5 5 =4 HS
35 7t 1 Suke 1 iL 7 Liaoning 41.9 3 JriiE MT 19.4 1 =it HT
36 FHH 58 Jiyu 58 A Jilin 27.3 2 i T 53.2 3 Hrif MT
37 iL % 20 Liaodou 20 1L 7 Liaoning 56.0 3 it MT 68.5 4 i S
38 Mk 37 Heinong 37 MYy IT. Heilongjiang 44.9 3 Hifit MT 40.5 3 Hiiit MT
39 4% 32 Tiefeng 32 iL 7 Liaoning 64.8 4 %S 58.9 3 it MT
40 523 7 Baoifeng 7 M Jp VT Heilongjiang 41.1 3 HJrifpf MT 62.1 4 i S
41 JFH 12 Kaiyu 12 iI 7* Liaoning 57.9 3 JifE MT 79.6 4 ;S
42 #HKTE 1 Xindadou 1 iR Xinjiang 56.2 3 il MT 49.8 3 it MT
43 H8901 Jb 5T Beijing 58.6 3 it MT 61.4 4 s
44 jE4 10 Tongnongl0 K Jilin 55.6 3 it MT 65.7 4 i S
45 1% 14 Liaodoul4 iI 7 Liaoning 42.1 3 Hifit MT 37.5 2 T
46 k7 31 Tiefeng31 iL 7 Liaoning 40.5 3 it MT 72.4 4 S
47 K4k 13 Changnong 13 Wi bk Jilin 22.9 2 ffif T 28.6 2 iit T
48  J}% 2 Dandou 2 1L 7 Liaoning 60. 1 4 i S 74.9 4 i S
49 17 94024M Liao 94024M iI7* Liaoning 79.4 4 £ S 77.7 4 S
50 5 18 Zhonghuang 18 b5 Beijing 55.4 3 it MT 58.6 3 Frifif MT
51 Jt#E 1 Beijiang 1 M P VT Heilongjiang 15.4 1 Eit HT 13.6 1 Eiit HT
52 #HE 57 Jiyu 57 K Jilin 77.2 4 S 70.9 4 S
53 H4 9 Bainong 9 AR Jilin 43.3 3 FifE MT 50.8 3 it MT
54 7% 19 Liaodou 19 1T 7 Liaoning 58.3 3 difit MT 76.6 4 i S
55 HFE2 Jike 2 Tk Jilin 26.2 2 if T 35.4 2 it T
56 W II-8Bill-8 iI 7 Liaoning 55.1 3 Hifit MT 65.9 4 ## S
57 k3 27 Tiefeng 27 iL 7 Liaoning 77.8 4 S 68.4 4 S
58 F & 1 Fengdou 1 M P VT Heilongjiang 61.2 4 ) 58.3 3 it MT
59 f@FEK G F Fukangdadouwang i1 T Liaoning 81.2 5 Efr HS 82.2 5 =4 HS
60 ZAy 19 Heihe 19 My VT Heilongjiang 43.3 3 tifit MT 53.6 3 i} MT
61 3T 95026 Liao 95026 L7 Liaoning 43.4 3 ehifif MT 68.4 4 1 S
62 ) 984245 Dan 984245 iI7* Liaoning 57.1 3 HrE MT 67.8 4 S
63 HH 54 Jiyu 54 Tk Jilin 56.5 3 it MT 54.3 3 it MT
64 JF 8157 Kai 8157 iL 7* Liaoning 60.8 4 S 80.9 5 =4 HS
65 #1% 9 Hongfeng 9 My 7T Heilongjiang 78.4 4 S 76.5 4 f# S
66 )5 8 Dandou 8 iL 7 Liaoning 40.3 3 i MT 60.2 4 s
67 +} 98042 Dan 98042 iT 7 Liaoning 27.1 2 ifif T 37.8 2 it T
68 L1 Jike 1 AR Jilin 24.2 2 i T 34.2 2 i T
69  JLA 22 Jiunong 22 T Ak Jilin 67.9 4 £ S 68.9 4 ## S
70 1L % 15 Liaodou 15 iI 7 Liaoning 42.0 3 HifE MT 21.4 2 it T
71 B %7 27 Kenjiandou 27 My VT Heilongjiang 29.9 2 T 32.9 2 T
72 .70 Dou 70 b5 Beijing 83.1 5 E i HS 62.9 4 S
73 FFF 10 Kaiyu 10 T Liaoning 65.6 4 ) 80.3 5 =g HS
74 M 35 Heinong 35 M P VT Heilongjiang 65.2 4 fir S 58.7 3 Hiiit MT
75 JEIT 1 Longjiang 1 By 9T Heilongjiang 25.1 2 i T 34.7 2 it T
76  JFEF 11 Kaiyu 11 iI 7 Liaoning 69.9 4 £ S 71.1 4 £ S
77 FHF}T Jike 7 AR Jilin 32.1 2 it T 35.4 2 i T
78 & 40 Hefeng 41 MY VT Heilongjiang 26.6 2 it T 36.8 2 it T
79 B4 4 Kennong 4 My 7T Heilongjiang 43.2 3 i} MT 54.3 3 HiiEf MT
80 [kII-20 Billl-20 1L 7 Liaoning 63.4 4 S 80.5 5 i HS
81 I % 13 Liaodou 13 iI 7 Liaoning 57.9 3 it MT 67.9 4 i S
82 Kk 18 Kennong 18 S Jy T, Heilongjiang 47.3 3 i MT 51.2 3 i MT
83 AT 28 Zhonghuang 28 b3 Beijing 44.5 3 it MT 60.8 4 i S
84  47F 25 Hefeng 25 My 7T Heilongjiang 45.8 3 it MT 55.5 3 Hifif MT
85 F}% 12 Dandou 12 1L 7 Liaoning 59.8 3 FriE MT 68.9 4 i S
86 14K 2 Shennong 2 1L Liaoning 43.8 3 HFriff MT 63.2 4 i S
87 I % 21 Liaodou 21 1L 7* Liaoning 56.4 3 Hifit MT 76.5 4 i S
88  Z</k 45 Dongnong 45 M P VT Heilongjiang 45.1 3 it MT 55.4 3 Fiiit MT
89 4% 35 Tiefeng 35 iL 7* Liaoning 34.6 2 i T 20.0 1 = HT
90 Hr 1 Xinfeng 1 I Liaoning 80.1 5 i HS 82.2 5 i HS
91 24 11 Suinong 11 SJp 7T, Heilongjiang 29.7 2 fif T 32.2 2 fif T
92 1L % 16 Liaodou 16 iI 7 Liaoning 77.8 4 i S 80.8 5 = HS
93 4= 30 Tiefeng 30 1L 7 Liaoning 28.1 2 it T 33.5 2 it T
94 R4S Kennong 5 My VT Heilongjiang 21.3 2 T 31.5 2 T
95 Bl 14 Kefeng 14 Jb 5 Beijing 61.1 4 i S 71.2 4 i)
96 i # 22 Zhonghuang 22 Jb5T Beijing 79.8 4 i S 73.9 4 i S
97 SD-F 1L 7 Liaoning 58.9 3 JriiE MT 79.8 4 S
98 #F 3 Qingfeng 3 il 7 Liaoning 72.1 4 s 77.7 4 f# S
99 [kII-15Bill-15 1L 7* Liaoning 70.9 4 fig S 81.1 5 i HS
100 £=F 41 Hefeng 41 T Heilongjiang 11.4 1 et HT 18.7 1 et HT
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Table 3 The percentage and average,STD and CV of salt and alkaline injury index of varieties in different tolerance

levels at germination stage in soybean

i Eh % % Salt tolerance evaluation

MR 52 Alkaline tolerance evaluation

&l IR HOT- 2 O 24 1
R ARHOERI e LS gt o e g
eve Average salt Average alkaline
Percentage/ % STD CV/% Percentage/ % STD CV/%
injury index injury index/%
1 5 11.98 3.256 27.2 7 17.80 2.695 15.1
2 21 28.37 3.972 14.0 16 31.32 5.376 17.2
3 41 49.79 7.192 14.4 24 52.26 6.031 11.5
4 22 70.09 6.799 9.7 37 67.57 6.202 9.2
5 11 81.82 1.576 1.9 16 81.78 1.311 1.6
O itk Salt tolerance ﬁj{,ﬁj}'j‘?fﬂj‘] 27.2% M 15.1% (£ 3) .
50 .
® I 98 Alkaline tolerance . R
5 3 Zig5itie
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E DR RLH ST R B3 ) 2 T A R S ) S 7
= 30 25 AE TR b WK I K W S AR AR R £ G RE T .
s P R RAT 1 2 KH LAVR B 2 K Ry LR A, T
JR B A R DU Ao~ P R I AT A B AR A R S R AR H]
TPEL] Level AIEER . I, A 2R 3R M 110 ISR G R, 1e 4k
P L R 0145 T 3 i i 23 L B30 b 2 R ey 2 I LR K I AN 7 2 24
Fig.1 The percentage in different tolerance levels of WILEEEE 158, EHEH 110 mmol - L ! NaCl 4kt

soybean varieties at germination stage
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