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Abstract: Soybean mosaic virus (SMV) disease is one of the worldwide diseases in soybean production. The breeding of soy-
bean varieties resistant to SMV is the most economical and effective way to control this disease, and the screening of resistant
germplasm resources is the basis for breeding resistant varieties. In order to screen SMV resistant varieties, 349 soybean germ-
plasm resources mainly from northeastern China were inoculated artificially for two consecutive years in 2017 and 2018 to eval-
uate their resistance. The results showed that 6 highly resistant accessions, Jiunong 6, Tiefeng 18, Heinong 40, Huangjinta,
Heigundou and Dandonghuangjindou, were identified, accounting for 1.72% ; 20 resistant accessions, accounting for
5.73% ; 35 accessions of medium resistance, accounting for 10. 03% ; 264 susceptible accessions, accounting for 75. 64% ;
24 highly susceptible accessions, accounting for 6. 88%. The grey correlation analysis of agronomic traits and disease index of
resistant varieties showed that the correlation degree between growth days and disease index was the highest (0.524 2). The
order of correlation between other agronomic traits and disease index was 100-seed weight, plant height, hair color, seed color
and flower color. The soybean germplasm resources resistant to soybean mosaic virus strain 3 identified in this study provide
important resistance source for the spring soybean breeding in Northeast China.
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Table 1 Source and classification of soybean germplasms

used in this experiment

PR

Number

R IR

Material source

HHFN(FR)

Breeding variety

7 Sl

) Local variety
of materials

My V1. Heilongjiang 122 64 58

A Jilin 158 62 96

i1 Liaoning 60 17 43

M52 Neimenggu 7 0 7

HE Other 2 1 1

St Total 349 144 205
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Table 2 Disease grade and symptoms in resistance

evaluation to soybean mosaic virus

T 5 SEAR
Disease grade Symptoms
0 JOAEAR o
| FR AR YRR IE R, RSP SRR A, A B AR AT Y
et

AL, HOBREAS L A7, O P, 4790 0 e
AR

S, B S TE 3, R T, U S, 4T
o S

LR LR TE W AL, ) 5 9
B

IRALRY, AR SR AL, B T EE R B it BT
iAo

) PUPEPFNARIE AR I 2017 459155 15 Bif
SE BEAM RO R GAE T SMV3 S Hk R B btk K
(e 3) o 2018 AEXF BT IRA ORI T R A E , IR I
HAE MRS, LT SR B e i I 98 0, AR
PR PEREA

9




6 1]

KT RS AR AL X K TR RS IR SMV3 Sk R BTN & R 849

xR3 KEXNEMHHEERAUETENRE
Table 3 Evaluation criteria for soybean resistance

to mosaic virus disease

VCACEE S
Disease index( DI)

PUrEITA

Resistance evaluation

0<DI<20 ¥t High resistance( HR)
20 < DI<35 s Resistance(R)

35 < DI<50 14 Moderately resistance( MR)
50 < DI<70 J5 Susceptible(S)

70 < DI<100
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Table 4 Soybean germplasm resources resistant to SMV3 strain

2017 2018 RZGUETEAY
A S YE b Final resistance assessment
Variety Place of origin i fi 4t Bk GliE R ik IR ik
Disease index  Resistance grade  Disease index  Resistance grade  Disease index  Resistance grade
Lk 6 & RN 16.33 HR 16. 44 HR 16. 44 HR
918 0T 7.41 HR 16. 48 HR 16. 48 HR
e 40 T 17. 67 HR 17.24 HR 17.67 HR
A F 18.39 HR 20. 00 HR 20. 00 HR
BIRE i) 16.58 HR 15.43 HR 16. 58 HR
FHARGES oLy 11. 11 HR 15.87 HR 15. 87 HR
L HAK 33.33 R 27.78 R 33.33 R
R K EEN 7.41 HR 31.48 R 31. 48 R
17 T 6.35 HR 30. 37 R 30. 37 R
919 i 12.70 HR 25. 67 R 25. 67 R
e 0T 3.70 HR 20. 47 R 20. 47 R
6521 b 3.17 HR 29. 86 R 29. 86 R
T NRIF MJpIT. 11.11 HR 34. 44 R 34. 44 R
HHK 18 HHk 33.33 19.19 HR 33.33 R
FEL T2 HAK 29.89 33.33 R 33.33 R
TH3 % i 17.78 HR 29.78 R 29.78 R
22 a7 8. 89 HR 31.25 R 31.25 R
25 i 15. 56 HR 33.33 R 33.33 R
BIFRE fie 33.33 27.20 R 33.33 R
Gk 8 B 33.33 20. 99 R 33.33 R
bk 21 bk 13.13 HR 25.49 R 25.49 R
bk 25 bk 3.70 HR 28.10 R 28.10 R
bk 28 H 16. 67 HR 20. 99 R 20. 99 R
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2017 2018 AATEVESY
S Ah S VE L Final resistance assessment
Variety - Place of origin s ficgi B ittt i LECE big
Disease index  Resistance grade  Disease index  Resistance grade  Disease index  Resistance grade
1T 86-5453 T 20.99 R 16.52 HR 20.99 R
MK 30 M 11. 11 HR 29. 41 R 29. 41 R
iTE 11 aT 11. 11 HR 26. 16 R 26. 16 R
HE1T HIEIT 44. 44 MR 31.90 R 44. 44 MR
i ] MIEIT 48.72 MR 36. 11 MR 48.72 MR
Hk2 B YN 49.21 MR 38.62 MR 49.21 MR
e i 49.21 MR 38.56 MR 49.21 MR
NS T3 48.15 MR 42.22 MR 48.15 MR
— A iy 35. 66 MR 37.25 MR 37.25 MR
UNEVE| iy 38. 46 MR 37.37 MR 38. 46 MR
1 e i 40. 00 MR 32.37 R 40. 00 MR
HH L7 36.51 MR 21. 84 R 36. 51 MR
dt+15 LEy/RIN 36. 87 MR 38.35 MR 38.35 MR
BRI BRI 39. 89 MR 40.28 MR 40. 28 MR
/NEIE BT 40. 86 MR 44. 44 MR 44. 44 MR
P B ST 46.03 MR 49.76 MR 49.76 MR
Wi b 4 LEy/ RN 41. 41 MR 39. 87 MR 41.41 MR
WA 4= R 49.21 MR 37.25 MR 49.21 MR
K1 B Ak 49.21 MR 37.25 MR 49.21 MR
G 1 B R 48.15 MR 39.32 MR 48.15 MR
AR E1E TN 48.15 MR 17.90 HR 48.15 MR
KISV N AR 45.30 MR 49.31 MR 49.31 MR
U] N Tk 46. 67 MR 39.05 MR 46.67 MR
ZEBEAKRE # 46. 67 MR 19. 84 HR 46. 67 MR
LE/NRT SN 47.47 MR 34.92 R 47.47 MR
-y H 41. 41 MR 34.13 R 41.41 MR
BRFaE Y i 41. 41 MR 49.63 MR 49.63 MR
HAMNE o 36. 33 MR 36.75 MR 36.75 MR
5 T i 44. 44 MR 39.13 MR 44. 44 MR
77E 30 Jbxt 37.78 MR 36. 11 MR 37.78 MR
RIS 5 IR 46.36 MR 47.22 MR 47.22 MR
g5 AT 44.44 MR 50. 00 MR 50. 00 MR
HERES SN 42.22 MR 42.06 MR 42.22 MR
HE1E RN 38. 89 MR 18.01 HR 38.89 MR
TENR T SES 35.56 MR 35.37 MR 35.56 MR
E4ng: g NE 46.30 MR 26. 85 R 46.30 MR
Bk 38 SR 43.33 MR 46. 15 MR 46. 15 MR
Jugk 21 PN 35. 80 MR 35. 14 MR 35. 80 MR
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Table 5 Combined analysis of variance of disease indices of soybean germplasm resources after inoculation with SMV3

5 SRR , B
DF SS MS F
Source of variation Significant
A4 7 Different provinces 3 3257.985 1085. 995 9. 508 0. 001
U AN 5 17 5 Fh Breed and local breed 1 276. 889 276. 889 9.501 0. 002
AEI4EAs Different years 1 6478. 818 6478. 818 39.301 0. 006
(1) 48] 25 5+ (25.00% ) JLT(15.00% ) \FHK(8.23% ) JRIEIL
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Fig. 1 The distribution of different resistance level to SMV3 of soybean

germplasm resources from 4 provinces
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Table 6 Agronomic traits of soybean varieties resistant to SMV3

[ HRLE H%T%- AFI l%fﬂt‘ _ — —_—
Variety 100-seed Flant height Days of growing Flower color Hair color Seed color
weight/g /em period/d
T 6 = 19.5 80. 1 123 S J iy
18 19.2 90. 3 132 %% K #
Bk 40 22.5 103.6 127 S| K i
e 14.2 69. 4 113 3 R o
IR 11.3 70.5 126 %% B bt
PHR& WS 22.5 103.6 127 &| V3 #
Wl 15.5 72. 4 122 = R #
La1 17.3 97.2 123 & B
L ERY] 17.5 86. 4 118 #* K [
19 16.6 95.0 118 = R #
BEE 17.6 60. 4 135 - K ,\
6521 15.3 60. 2 131 E K i
TN 20.2 9. 1 129 &% V3 H
w18 18.6 82.4 122 & K i
A 72 16.2 86.7 111 =] ®K i
L35 18.9 83.9 132 “® V3 i
EX) 16.3 70.9 129 =i K o
B 25 18.7 70. 4 130 S K o
LY NS 23.2 68.2 124 H 73 [
gk 8 23.5 98.2 120 = K B
k21 14.7 64.8 132 & K o
k25 18.5 56.2 127 S K i
bk 28 23.5 80.5 132 3 R #
i 86-5453 18.8 107.3 129 - K o
FHk 30 18.2 105.3 133 & R i
11 23.3 100. 4 135 3 R H
&F 17 19.6 70. 6 127 = K i
T I 19.6 95.2 128 & U3 B
T2 5 17.5 100. 2 130 S| K i
EEXE= 23.2 90. 3 130 3 R o
NG 12.4 90.2 121 % 3 B
—E g 17.4 103.2 131 H K [
ANS)E 17.3 72.4 144 3 7 gy
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&R6
o TR Hﬁrﬁ'—‘!' thé El’éﬁz. et — Wi
Variety 100-seed Plant beight Dy of groving Flower color Hair color Seed color
weight/g /cm period/d
BT 19.4 70. 1 122 £ V3 #
INEETE 18.7 87.1 122 £ V3 h
FT A B 18.2 57.3 128 3 xR #
Wi 17.3 107.6 132 =i Y3 #
A4 15.7 111.7 124 = % %
K& 1% 19.5 94.2 124 £ 3 %
415 18.2 66. 4 120 = % =
AR AE 16.9 29.2 119 = " #
ECISEE INE] 22.7 51.8 125 = i 5
Rl /N R 11.9 110. 8 116 & ) L
ZHEBERE 14.2 118.4 134 = B
LE/NEE 13.1 100. 2 119 2 ki
WER AL S 14.6 126. 1 128 % e
7S Sy ) 18.2 90.9 125 = K #
AN 15.4 100. 0 130 R 5
155 1 2 19.6 79. 6 147 3 Y3 #
75 30 20. 1 95.6 146 % V3 %
RIS 20.2 50. 8 115 3 xR i
BT S 20.5 95.5 120 H x i
RS 13.3 121.7 142 & 2 7
HE1S 22.1 115.2 134 & V3 %
TERENE 9.6 110.4 118 M Fi
AN ) 14.5 110.3 126 2 173 )
B 38 = 20.4 100. 4 125 = ® #
Jude 21 18.5 100.9 127 % % 1

% H Yellow w: 2Black
[ %kGreen M #Brown

% [ White w %Purple % JKGray 3 BEBrown

a:fEfi ;b B e b,
a: Flower color;b:Hair color;c:Seed color.
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Fig.2 Flower color, hair color and seed color distribution

of disease-resistant soybean varieties
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Table 7 Correlation coefficient between disease index and related agronomic traits of resistant varieties

AR . AFHE e .
VSFRRIN B iGN HEA INES
100-seed Days of
Agronomic trait Plant height Flower color Hair color Seed color
weight growing period
Bk R % Correlation coefficient 0.5146 0.4843 0.5242 0. 3900 0. 4439 0. 4029
KR ¥ Correlation order 2 3 1 6 4 5
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‘ TE
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