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Soluble Pigment Level in Stems Determining Partly-Resistance to White Mold in

Soybean

LI Zhi' WANG Shu-ming' MENG Fan-mei' LIU Jia' YI Zhi-gang' ZHANG Hong-yan’ DONG Zhi-min'

( 1. Soybean Institute Jilin Academy of Agricultural Sciences/National Engineering Technology Research Center for Soybean Changchun 130033  China;

2. Liaoning Agricultural Technology Extending Station Shenyang 110034 China)

Abstract: In order to rapidly and conveniently screen reliable tolerance soybean germplasm soluble pigment in stems was de—

tected to identify the 150 soybean germplasm and 100 soybean varieties which were bred in recently 15 years. And the results

were tested by wilting after plant root invaded with oxalic acid. In addition the relativity between the leaf shape flower color

growth days and tolerance intensity to white mold in soybean were analyzed. The identified soybean germplasm were divided in—

to five grades by clustering analysis including high tolerance( 3. 20%) tolerance( 7. 60%) middle susceptible(21. 60% )
susceptible( 46% ) and high susceptible( 21. 60%) . Twenty-seven soybean germplasm were high tolerant or tolerant grades.

Moreover The result after oxalic acid invading plant root showed that the wilting intensity was corresponded with the soluble

pigment level in stems. Relative analysis between tolerance intensity and agronomic trait showed leaf shape and flower color

( stem color) were not relative with tolerance intensity otherwise flower color( stem color) was significantly relative to toler—

ance intensity. Above all the identification method of soluble pigment level in stems can well reflect oxalic acid soybean

germplasm with highly polymorphic has more potential to be tolerance to white mold in soybean especially with purple flower.
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0 N 1.144 ~1.422 0.862 ~ 1. 144 0.588 ~0.866 0.310
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1
Table 1 The cluster and tolerance grades of soybean germplasm
Germplasm Varieties Germplasms
Tolerance grade Tolerance index
Numbers Percentage /% Numbers Percentage /% Numbers Percentage/ %
( HT) 1.144 ~1.422 8 3.20 1 1. 00 7 5.33
(T 0.862 ~1. 144 19 7. 60 5 5.00 14 8.67
( MS) 0. 588 ~0. 856 54 21. 60 17 17. 00 37 24.67
(S) 0.310 ~0. 588 115 46. 00 52 52.00 63 42.00
( HS) 0.032 ~0.310 54 21.60 25 25.00 29 19.33
Total 250 100. 00 100 100. 00 150 100. 00
2
Table 2 The tolerance grades of soybean germplasm
Resource Tolerance| Resource Tolerance| Resource Tolerance| Resource Tolerance| Resource Tolerance
grade grade grade grade grade
1202( C) HT 5 (B) MS (C) S 71( B) S 30( C) HS
(C)  HT | L61-5047(C) MS 50( B) S 31(B) S 30(C) HS
N62( C) HT 1 (C) Ms 28( B) S 382( C) S 31(B) HS
2 (0 HT 36( B) MS N23( C) S 1 (Q S 21 (Q) HS
(C) HT 29( C) MS 61( B) S 47( B) S 15( B) HS
Harosoy( C) HT || 167 -1250( C) MS 72( B) S 6 (B) S 20( B) Hs
15(B) HT 6 (B) MS 40( B) S 9748 -9750( C) S 11(B) Hs
L72 - 1140( C) HT || 164 -1067( C) MS (Q S 1 (C) S 166( C) HS
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2
Resource  Tolerance|  Resource  Tolerance|  Resource  Tolerance|| ~ Resource  Tolerancd|  Resource Tolerance
grade grade grade grade grade

Maple ridge( C) T 9 (B) MS 43(B) S 20( C) S 58( B) HS

35(C) T Vinton( C) MS | 184 -337(C) s 16( B) s 33( B) HS

N38( C) T 70( B) MS Wilkin( C) s 66 -22( C) s 49( B) HS

48( B) T N49( C) MS 84( B) s 48(B) s 46( B) HS

(C) T 65( B) MS (Q) s (Q) s 60( B) HS

18( C) T 9 (0 MS 51(B) s 26( B) s 2 (0 HS

2 (0 T 172 -1241( C) MS 4 (0 s (Q) s 11( C) HS

(0 T N54( C) MS 66( B) S 25(B) S 15( B) HS

Maple Arrow( CK) T 11(B) MS || Hodgson 78( C) S Nattosan( C) S 57(B) HS

14( B) T N21( C) MS 00 -23( C) S 34( B) S () HS

37( B) T Proto( C) MS NO9( C) s 167 -1687( C) s 19( C) HS

9 (0 T N35( C) MS | 173 -1543(C) s 55( B) s 24( ) HS

42(B) T 54( B) MS 7(B) s 52( B) s 16( B) HS

Vinton ( C) T 02-1667(C)  MS || 164 -2489(C) s 1 () s 14( C) HS

167 -225( C) T (Q) MS (0 s 173 -105( C) s 12(C) HS

163 - 1097( C) T Nattawa( C) MS 35(B) S 25( CK) S 62( B) HS

170 —4112( C) T N59( C) MS || 169 -4428( C) S 17( B) S 02 -1667( C) HS

167 - 166( C) T Kato( C) MS 24( B) s 16( B) s 28( B) HS

51(B) T 92( B) MS | 162 -904(C) s 26( B) S () HS

14( ) T 041,-141(C) MS 69( B) s (0 s 52( B) HS

165 -756( C) MS () MS N22( C) s 30( B) s 14( B) HS

45(B) MS 32(C) MS | 172D -4045( C) s (Q) s 1 () HS

10 (B) MS Magnolid( C) MS 1 (0 s Hitatsa( C) s (Q) HS

8 (B MS 6 (C) s (Q) s 1 (B) s 24( B) HS

N66/( C) MS 53(B) S 4 (0 S 94( B) S () HS

77( B) MS 1 (C) S 7 (B) S N36( C) S 20( B) HS

() MS 14( B) S 166( C) S Wea( C) S 11( C) HS

169 -4318( C) MS 04-115(C) S (c) s 43(B) s 11(C) HS

01-1234(C) MS 02 -336( C) S 8 (0 s 64( B) s Hoyt( C) HS

166 —704( C) MS 15( C) s (0 s 434( C) s 35(C) HS

35( B) MS (0 s 12(B) s 58( B) s 17( B) HS

99( B) MS || 159-731(C) s 63( B) s 18( B) s 41(c) HS
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2
Resource Tolerance| Resource Tolerance| Resource Tolerance| Resource Tolerance| Resource Tolerance
grade grade grade grade grade
164 - 1061( C) MS 35(B) S 8 (C) S (0 S (B) HS
33(B) MS 03 -5570(C) S (0 S (Q S Nova( C) HS
Boige du lot et
MS (C) S 13(B) S 4 (B) S 67( B) Hs
geronne( C)
NI13( C) MS 3 (B) S (Q) S 5621( C) S (Q) HS
Weber( C) MS || L70 —4136( C) S 6 (C) S 42( B) S Beeson( C) HS
N31( C) MS 55(B) S 169 - 4266( C) S 29(C) HS (C) HS
167 -234( C) MS 2 (B) S 41( B) S 26( B) HS (C) HS
L63 - 1397( C) MS N29( C) S 1 () S 163( C) HS 25(B) HS
42( B) MS 86( B) S 30( B) S 72( B) HS
168 —758( C) MS 49( B) S 26( B) S 19( B) HS
CN 210( C) MS 6 (B) S (0 S 20( C) HS
2.2 3.20%
0. 862 7.60% ( 1) 10. 80% - 27
27 Maple Arrow 14 Maple Arrow
19 ( 2) 14 2 12
Maple Arrow 8 ( 3), o
3
Table 3 The high tolerance and tolerance soybean germplasm and their tolerance intensity
Resource Source Tolerance index Tolerance grade Resource Source Tolerance index Tolerance grade
L 202 C 1.422 HT 2 C 1. 027 T
. C 1. 421 HT C 1. 002 T
N 62 C 1. 400 HT 14 B 0.991 T
2 C 1.317 HT 37 B 0.977 T
C 1.308 HT 9 C 0.962 T
Harosoy C 1.304 HT 42 B 0.954 T
15 B 1.293 HT Vinton 81 C 0.953 T
L 724140 C 1.183 HT L 634097 C 0.936 T
Maple ridge C 1. 144 T L 67225 C 0.936 T
35 C 1. 103 T L 704112 C 0.929 T
N 38 C 1. 083 T L 67466 C 0. 889 T
48 B 1. 082 T 51 B 0. 876 T
C 1. 069 T 14 C 0. 862 T
18 C 1.035 T

C:

. B

°

C: Germplasms; B: Varieties.
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Table 4 Solution pigment level in stem and wilting grade of soybean germplasm
ODs g ODs4
No. Tolerance resource Average ODs;q Wilting grade No. Susceptible resource Average ODg g Wilting grade
1 14 0.237 2.0 7 0. 064 2.2
2 L 202 0. 206 0.4 8 94 0.051 1.6
3 15 0. 187 0.6 9 14 0. 033 2.6
4 0. 141 0.6 10 28 0. 031 2.2
5 Maple Arrow 0. 140 1.8 11 25 0.015 4.2
6 2 0.129 1.0 12 13 0. 007 3.8
2.4
2.4.1 ( ) 23:2 13:2 10:0 (Z)
7 - ) ZB( - ) ; 10%
3 1250
N N t=5.1875 P = 8:17 6:9  0:10
0.000 1 0 250
150 100
10% 0
5 10%

Table 5 The agronomic characters of soybean germplasm whose disease tolerance intensity rank at top 10% or bottom 10 %

L( ) 4 ) o) Y )
Resource(  10%) 2 23 8 17
Resource(  10%) 17 8 10 15
Germplasms(  10%) 2 13 7 8
Germplasms(  10%) 9 6 4 11
Varicties(  10%) 0 10 1 9
Varieties(  10%) 10 0 6 4
“O10%”7 “ 10%” 10% 10%

Top 10% and bottom 10% mean the rank of tolerance intensity of the germplasm respectively.

2.4.2
1=1.5212 P=0.129 8 3 250
( 5) (10%) -0.21

8:17.7:8 1:9 ; 150 100

10:15.4:11 6:4 0.02 -0.13 o
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