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Comparing of Salt Tolerance of Wild Soybean (Glycine soja) Seeds in

Different Regions of Northern China
FEI Xue- jiao"?, LIU Xiao- dong?>, ZHAO Hong- kun?, LIU Xian- hu', WANG Yu- min®
(1. College of Agronomy, Yanbian University, Yanji 133000; 2. Biotechnology Research Center, Academy
of Agricultural Sciences of Jilin Province, Changchun 130033, China)

Abstract: 40 wild soybean germplasms were used as materials in this experiment and they were
treated with NaCl solution of different concentration (25mmol/L, 75mmol/L, 125mmol/L, 175mmol/L) in
germination stage and changes of 4 salt resistance indexes were accessed to study the salt resistance of
wild soybean germplasms in different regions. The results showed that germination rate, germination po-
tential, germination index and germination vigor index were gradually reduced with the increment of NaCl
concentration. Salt could promote germination of wild soybean germplasms in low level of salt contents.
The clustering analysis showed that among 40 wild soybean germplasms, K21 and K27 of Kenli area and
W34, W35, W39 of Wuqing area were more tolerant to salt, but A2, A4, A5 of Anxin area and J14, J16,
J17, J18, J20 of Jizhou area and K25 of Kenli area were susceptible to salt stress, salt tolerance of others
materials were in the middle.
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1 NaCl
NaCl (mmol/L)
0(ck) 25 75 125 175
Al 100.00Aa 97.78Cc 83.33Nn 63.33Rr 46.67Cd
A2 100.00Aa 100.00Aa 97.78Cc 94.44Aa 53.33Aa
A3 100.00Aa 100.00Aa 97.78Cc 94.44Aa 28.89]j
A4 100.00Aa 97.78Cc 97.78Cc 91.11Dd 45.56CDde
AS 100.00Aa 100.00Aa 100.00Aa 94.44Aa 51.11ABbc
A6 100.00Aa 90.00Ti 97.78Cc 77.78Kk 37.78Gh
A7 98.89Bb 100.00Aa 98.89Bb 88.89Ff 37.78Gh
A8 100.00Aa 97.78Cc 94 44Ff 91.11Dd 42.22EFfg
A9 100.00Aa 84.44Kk 82.2200 92.22Cc 11.110q
Al0 100.00Aa 97.78Cc 89.89Jj 91.11Dd 41.11Fg
99.89 96.56 93.89 87.89 39.56
J11 100.00Aa 100.00Aa 96.67Dd 71.11Nn 44.44CDEdef
J12 94.44Cc 91.11Hh 98.89Bb 84.44Hh 42.22EFfg
J13 100.00Aa 100.00Aa 89.89Jj 88.89Ff 20.00MNo
J14 100.00Aa 92.22Gg 97.78Cc 93.33Bb 45.56CDde
J15 100.00Aa 100.00Aa 85.56L1 93.33Bb 10.000q
J16 100.00Aa 100.00Aa 98.89Bb 93.33Bb 51.11ABbc
J17 100.00Aa 100.00Aa 94 44Ff 93.33Bb 44 44CDEdef
J18 100.00Aa 100.00Aa 87.78Kk 84.44Hh 45.56CDde
J19 100.00Aa 84.44Kk 95.56Ee 70.0000 25.56JKlm
J20 100.00Aa 98.89Bb 96.67Dd 77.78Kk 44 44CDEdef
99.44 96.67 94.11 85.00 37.33
K21 100.00Aa 92.22Gg 70.00Ss 93.33Bb 28.891j
K22 100.00Aa 96.67Dd 91.11Hh 85.56Gg 43.33DEFefg
K23 100.00Aa 94 44Ff 89.89Jj 83.331i 27.781Jjk
K24 91.11Ee 82.2211 80.00Pp 71.11Nn 25.56JKlm




3 3
1
NaCl (mmol/L)
0(ck) 25 75 125 175
K25 100.00Aa 97.78Cc 93.33Gg 82.22]j 50.00Bc
K26 100.00Aa 97.78Cc 90.00Ti 88.89Ff 42.22EFfg
K27 100.00Aa 85.56Jj 41.11Xx 62.22Ss 11.110q
K28 100.00Aa 98.89Bb 96.67Dd 85.56Gg 22.221Mn
K29 100.00Aa 98.89Bb 94 44Ff 91.11Dd 37.78Gh
K30 100.00Aa 95.56Ee 84.44Mm 93.33Bb 45.56CDde
99.11 94.00 83.00 83.67 33.45
W31 98.89Bb 51.1100 77.78Rr 84.44Hh 28.891j
W32 100.00Aa 91.11Hh 89.89Jj 88.89Ff 52.22ABab
W33 100.00Aa 97.78Cc 87.78Kk 73.33Mm 36.67Gh
W34 93.33Dd 100.00Aa 60.00Vv 62.22Ss 24.44KLm
W35 86.67Ff 91.11Hh 77.78Rr 67.78Pp 32.22Hi
W36 86.67Ff 85.560Jj 61.110u 65.56Qq 17.78Np
W37 100.00Aa 96.67Dd 89.89]Jj 85.56Gg 24.44KLm
W38 98.89Bb 72.22Nn 78.89Qq 76.67L1 26.671IKjkl
W39 80.00Gg 80.00Mm 56.67Ww 23.33Tt 28.89]j
W40 98.89Bb 100.00Aa 62.22Tt 90.00Ee 41.11Fg
94.33 86.56 74.00 71.78 31.33
2.2 NacCl 50%,
(e} A7 Y
J12. K24 W35.W36
° 25~175 mmol/L NaCl
(
2.3) 175 mmol/L 30% °
2 NacCl
NaCl (mmol/L)
0(ck) 25 75 125 175
Al 100.00Aa 93.33Cc 76.67Hh 43.33Nn 46.67BCb
A2 100.00Aa 100.00Aa 93.33Cc 83.33Dd 53.33Aa
A3 100.00Aa 100.00Aa 93.33Cc 83.33Dd 20.00H]j
Ad 100.00Aa 93.33Cc 93.33Cc 86.67Cc 43.33CDd
AS 100.00Aa 100.00Aa 100.00Aa 83.33Dd 46.67BCb
A6 100.00Aa 83.33Ff 93.33Cc 46.67Mm 16.671Jk
A7 93.75Bb 100.00Aa 96.67Bb 80.00Ee 33.33Ef
A8 100.00Aa 93.33Cc 83.33Ff 86.67Cc 26.67FGh
A9 100.00Aa 73.33Hh 73.3301 90.00Bb 30.00EFfg
Al0 100.00Aa 93.33Cc 66.671j 73.33Ff 6.67Km
99.38 93.00 87.00 75.67 32.33
J11 100.00Aa 100.00Aa 90.00Dd 53.33Kk 40.00De
712 86.67Ccd 86.67Ee 96.67Bb 80.00Ee 33.33Ef
J13 100.00Aa 100.00Aa 66.67]j 80.00Ee 20.00HIj
J14 100.00Aa 90.00Dd 93.33Cc 80.00Ee 43.33CDd
115 100.00Aa 100.00Aa 83.33Ff 83.33Dd 3.33Kn
J16 100.00Aa 100.00Aa 96.67Bb 93.33Aa 46.67BCb
J17 100.00Aa 100.00Aa 83.33Ff 66.67Hh 40.00De
718 100.00Aa 100.00Aa 76.67Hh 80.00Ee 43.33CDd
J19 100.00Aa 73.33Hh 86.67Ee 70.00Gg 23.33GHi
J20 100.00Aa 96.67Bb 90.00Dd 73.33Ff 40.00De
98.67 94.67 86.33 76.00 33.33
K21 100.00Aa 90.00Dd 36.67Qq 80.00Ee 20.00H]j
K22 100.00Aa 90.00Dd 73.3301 70.00Gg 30.00EFfg
K23 100.00Aa 83.33Ff 53.33Mm 63.3311 16.671Jk
K24 81.25De 73.33Hh 53.33Mm 53.33Kk 23.33GHi
K25 100.00Aa 93.33Cc 66.67]j 60.00Jj 43.33CDd
K26 100.00Aa 93.33Cc 80.00Gg 80.00Ee 33.33Ef
K27 100.00Aa 83.33Ff 30.00Rr 40.0000 6.67Km
K28 100.00Aa 96.67Bb 90.00Dd 70.00Gg 13.3311
K29 100.00Aa 96.67Bb 83.33Ff 73.33FF 33.33Ef
K30 100.00Aa 86.67Ee 53.33Mm 80.00Ee 30.00EFfg
98.13 88.67 62.00 67.00 25.00
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2
NaCl (mmol/L)
0(ck) 25 75 125 175
W31 100.00Aa 46.67Jj 60.00LI 53.33Kk 20.00H]j
W32 100.00Aa 83.33Ff 80.00Gg 66.67Hh 50.00ABb
W33 100.00Aa 93.33Cc 76.67Hh 60.00Jj 30.00EFfg
W34 87.5Cc 100.00Aa 46.6700 40.0000 20.00H]j
W35 73.33Ef 86.67Ee 46.6700 50.00LL 30.00EFfg
W36 73.33Ef 76.67Gg 50.00Nn 36.67Pp 13.33]1
W37 100.00Aa 90.00Dd 80.00Gg 70.00Gg 20.00H]j
W38 93.75Bb 70.001i 63.33Kk 43.33Nn 26.67FGh
W39 85.71Cd 70.001i 36.67Qq 16.67Qq 20.00HIj
W40 93.75Bb 100.00Aa 40.00Pp 83.33Dd 30.00EFfg
90.73 81.67 58.00 52.00 26.00
3 NaCl
NaCl (mmol/L)
0(ck) 25 75 125 175
Al 22.5Aa 20.5Cc 16.5Kk 8.50Pqr 10.5BCc
A2 22.5Aa 22.5Aa 20.5CDcd 17.5CDcd 12.0Aa
A3 22.5Aa 22.5Aa 21.0BCbc 17.5CDcd 4.5KLkl
A4 22.5Aa 20.5Cc 21.5Bb 19.5Bb 9.5DEde
AS 22.5Aa 22.5Aa 22.5Aa 17.5CDcd 10.0CDcd
A6 22.5Aa 18.0GHgh 20.5CDcd 9.00q 7.0Gg
A7 21.5ABa 22.5Aa 21.5Bb 17.0DEde 7.0Gg
A8 22.5Aa 14.0Km 17.513jj 19.5Bb 5.0JKjk
A9 22.5Aa 14.0Km 15.5L1 20.0Bb 1.0Pq
Al0 22.5Aa 20.5Cc 13.0Nn 15.0HIhi 6.0HIhi
224 19.75 19 16.1 7.25
Ji1 22.5Aa 22.5Aa 19.5EFef 11.0Mo 8.5Ff
J12 17.5CDb 19.0EFef 21.5Bb 13.5K1 6.5GHgh
J13 22.5Aa 22.5Aa 15.0LMm 17.0DEde 4.5KLkl
J14 22.5Aa 20.0CDcd 20.5CDcd 16.5EFef 9.5DEde
J15 22.5Aa 22.5Aa 18.5GHh 18.0Cc 0.5Pgs
J16 22.5Aa 22.5Aa 21.5Bb 21.0Aa 10.0CDcd
17 22.5Aa 22.5Aa 18.0HIhi 17.5CDcd 8.5Ff
J18 22.5Aa 22.5Aa 16.5Kk 18.0Cc 9.5DEde
J19 22.5Aa 11.5Ln 19.0FGfg 15.0HIhi 5.0JKjk
J20 22.5Aa 21.5Bb 20.0DEde 16.0FGg 8.5Ff
22 20.7 19.0 16.35 7.1
K21 22.5Aa 20.0CDcd 7.5Ss 17.0DEde 3.5MNmn
K22 22.5Aa 19.5DEde 14.5Mm 15.0HIhi 6.5GHgh
K23 22.5Aa 17.5Hi 10.0QRqr 12.5Lm 3.5MNmn
K24 19.0BCb 15.510jk 10.5PQpq 11.0Mo 5.0JKjk
K25 22.5Aa 20.5Cc 17.0JKjk 12.0Lmn 9.0EFef
K26 22.5Aa 20.5Cc 14.5Mm 17.5CDcd 6.5GHgh
K27 22.5Aa 18.5FGfg 6.0Tt 7.5Qst 1.0Pqr
K28 22.5Aa 21.5Bb 19.5EFef 14.51Jjj 3.0NOno
K29 22.5Aa 21.5Bb 18.0HIhi 15.5GHg 7.0Gg
K30 22.5Aa 18.5FGfg 10.5PQpq 17.0DEde 6.0HIhi
22.15 19.35 12.8 13.95 5.1
Wugqing W31 21.5ABa 10.0Mo 12.000 10.0Np 4.0LMIm
W32 22.5Aa 16.01j 17.51Jjj 14.0JKk 1.01Bb
W33 22.5Aa 20.5Cc 17.0JKjk 12.5Lm 6.0HIhi
W34 21.0ABa 22.5Aa 9.5Rr 8.0PQrs 4.0LMIm
W35 15.0Dc 19.0EFef 9.5Rr 8.0PQrs 6.5GHgh
W36 15.0Dc 15.0Jkl 1.01Pp 8.0PQrs 2.50p
W37 22.5Aa 19.5DEde 17.0JKjk 15.0HIhi 4.0LMIm
W38 21.5ABa 15.510jk 13.0Nn 9.00q 6.0HIhi
W39 18.0Cb 11.5Ln 7.5Ss 3.5Ru 4.0LMIm
W40 21.5ABa 22.5Aa 8.0Ss 18.0Cc 5.5105
20.1 17.2 12.2 10.6 5.35
2.3 NacCl

[5]
o
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(4 175 mmol/L o
(e}
4 NaCl
NaCl (mmol/L)
0(ck) 25 75 125 175
Al 214.9Aa 99.2Dde 26.6Jk 5.4TUu 1.26HIJKijkl
A2 153.0Kk 97 4Ef 33.8Cc 14.71j 4.08Bb
A3 140.60p 103.7Bb 28.6GHij 12.8Km 1.44HIhij
A4 121.7Vx 86.5Jk 26.7Jk 23.6Ab 1.33HDJhijk
A5 117.9Wy 83.7Lm 38.7Aa 20.0CDde 4.20ABb
A6 106.2Ya 77.80p 31.6EFfg 3.1Ww 2.17EFde
A7 133.5Pr 94.7Fg 28.6GHijj 15.6Hi 0.41MNn
A8 134.3Pr 67.6Rt 23.1KLIm 16.4Gh 2.08EFGde
A9 154.6Jj 56.3Uw 23.4Kl1 12.2KLMno 0.43MNn
Al10 139.70p 80.4No 21.1MNo 10.70Pq 2.04EFGdef
141.65 84.73 28.21 13.44 1.94
J11 129.1Rt 102.2Cc 29.5Gh 6.8Rs 1.96EFGefg
J12 115.7Xz 74.7Qr 36.9Bb 12.6Kmn 1.43HIhij
J13 205.4Cc 101.9Cc 23.1KLIm 11.2NOp 0.991JKLkIm
J14 154.8Jj 82.4Mn 33.CDd 13.5Ji 3.04Cc
J15 141.8No 99.7Dd 26.5Jk 14.61jk 0.21Nn
116 126.5Tv 95.4Fg 32.5DEde 242Aa 3.10Cc
J17 167.0Hh 104.4Bb 27.21Jk 11.6MNp 4.59Aa
J18 144.7Mn 108.5Aa 20.3No 19.8CDe 2.19Ede
J19 212.9Bb 49.6Vx 26.8Jk 12.3KLmn 2.10EFGde
J20 129.6Rt 95.3Fg 22.4KLmn 13.6Ji 1.96EFGefg
152.73 91.39 27.81 14.01 2.16
K21 149.2Lm 88.41j 12.1Tu 19.6DEe 1.12IJKLjkIm
K22 173.3Ff 86.2Jkl 20.5No 22.8Bc 1.43HIhij
K23 127.8Su 73.7Qs 18.10Ppq 8.9Qr 0.81KLMm
K24 7112 ¢ 65.7Su 15.9Rrs 4.6V 1.65GHgh
K25 151.9Kl1 98.6De 32.5DEde 11.4Np 2.79CDc
K26 176.0Ee 84.5KLm 22.0LMn 14.21Jk 2.08EFGde
K27 92.5E ¢ 85.5JKl1 11.0Uv 5.4TUu 0.23Nn
K28 126.2Tv 92.7Gh 28.1H]j 18.4Fg 0.36MNn
K29 129.1Rt 84.1Lm 29.2GHhi 18.9EFf 2.38DEd
K30 171.7Gg 76.0Pq 18.30Pp 19.6DEe 2.04EFGdef
136.87 83.53 20.75 14.37 1.49
W3l 70.3H n 41.4Wy 22.1LMn 10.3Pq 1.64GHghi
W32 167.0Hh 61.3Tv 32.0DEFef 11.5Np 2.42DEd
W33 156.61i 91.0Hi 30.9Fg 11.8LMNop 1.44HThij
W34 193.6Dd 92.9Gh 17.3PQq 6.6RSs 1.68FGHfgh
W35 93.6\ A 82.1Mn 16.3QRr 2.9Ww 0.78LMm
W36 98.0I vy 65.1Su 18.90p 5.0UVuv 0.91JKLIm
W37 152.1K1 82.5Mn 31.1Fg 12.5Kmn 1.64GHghi
W38 125.1Uw 65.6Su 22.5KLmn 5.9STt 1.44HThij
W39 132.1Qs 48.8Vx 14.6St 1.6Xx 2.08EFGde
W40 102.67B 101.5Cc 15.3RSst 20.3Cd 2.37DEd
129.09 73.21 22.10 8.83 1.64
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