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Identification of Resistance and Preliminary Analysis of Resistance Sources for
the Soybean Mosaic Virus in New Soybean Lines
HUANG Zhi-ping, LI Jie-kun, WANG Wei-hu, HU Guo-yu, WU Qian, WANG Da-gang

( Crop Institute of Anhui Academy of Agricultural Sciences/Key Laboratory of Crop Quality Improvement of Anhui Province, Hefei 230031, China)

Abstract; Soybean mosaic virus disease is one of main diseases reducing quality and yield in soybean [ Glycine max (L. )
Merr. ]. The resistance of 394 new bred soybean lines was tested using soybean mosaic virus (SMV) prevalent strains SC3
and SC7. The resistance sources were carried out through investigating the parental resistance. The results showed that among
the 394 lines inoculated by SC3 and SC7, 120 (30.46% ) and 80 (20.30% ) exhibited high resistance, respectively. 64
lines (16.24% ), such as H20443, H21660, H22501, Y50574 and Y52933 et al. were high resistant to both SC3 and SC7,
and should be utilized as resistance resources in breeding programs. The analysis of the resistance sources of new lines showed
that the offspring of resistant type (RT) x RT was the highest probability with the resistance new lines, and others successively
were the offspring of RT x intermediate type (IT) >RT x susceptible type (ST) >IT x RT >IT xIT >ST xRT >ST xIT,
the offspring of ST x ST was the lowest probability with the resistance new lines. These results will provide references for the
breeding of new soybean lines and the combination of resistance breeding parents.
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Table 1 The resistance evaluation and classification

criterion of soybean mosaic virus in soybean
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DL/ % Resistance result Abbreviation
DI=0 Pt High resistance HR

0< DI <20 HU% Resistance R
20 < DI <35 H1477 Moderate resistance MR
35< DI <50 /& Moderate susceptibility MS
50 < DI <70 JB% Susceptibility S

70 < DI <100 =1 )8 High susceptibility HS
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Fig. 1 Distribution of resistance reaction of soybean

lines to soybean mosaic virus
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Table 2 Reaction of resistance of soybean varieties to SMYV strains SC3 and SC7 from the different combining types

S IEN bR %
HR R MR MS S HS
Combining type Strains
HAZ SC3 95/217.22 181/51. 86 27/7.74 15/4.30 16/4. 58 15/4.30
Single crosses SC7 65/18. 62 197/56. 45 40/11. 46 21/6.02 6/1.72 20/5.73
238 SC3 25/55.56 12/26. 67 0/0 1/2.22 2/4. 44 5/11. 11
Multiple crosses SC7 15/33.33 21/46. 67 2/4. 44 1/2.22 0/0 6/13.33

R LI s R BE T O A b e (% )

The value in front of slant is number of materlals, the value behind it is the ratio to total (% ).
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Table 3 Reaction of resistance of soybean new lines to SMV strains

A sC3 sc7 A sC3 sc7
Lines DI RR DI RR Lines DI RR DI RR
H20443 0 HR 0 HR W5325-8 9 R 12 R
H21660 0 HR 0 HR H22964 9 R 17 R
H21933 0 HR 0 HR H22757 9 R 18 R
H22501 0 HR 0 HR H20885 10 R 11 R
Y50532 0 HR 0 HR Y52623 11 R 8 R
Y50574 0 HR 0 HR Y51384 11 R 19 R
Y51142 0 HR 0 HR Y50334 12 R 13 R
Y51512 0 HR 0 HR H20975 12 R 7 R
Y51807 0 HR 0 HR Y51868 12 R 9 R
Y51882 0 HR 0 HR H20302 12 R 16 R
Y52200 0 HR 0 HR H21425 13 R 17 R
Y52861 0 HR 0 HR H22237 13 R 18 R
Y52900 0 HR 0 HR Y51291 14 R 1 R
Y52933 0 HR 0 HR H20918 15 R 8 R
W5323-9 0 HR 5 R H20707 15 R 18 R
Y52541 0 HR 5 R H21753 15 R 19 R
Y53123 0 HR 5 R H20977 17 R 6 R
Y53256 0 HR 7 R H20948 17 R 10 R
W5312-5 0 HR 7 R H21831 17 R 14 R
W5307-72 0 HR 9 R H22090 17 R 15 R
W5308-9 0 HR 10 R H21661 17 R 18 R
W53104 0 HR 14 R H22701 18 R 16 R
Y50496 0 HR 18 R H22223 18 R 17 R
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7 sC3 sc7 7 sC3 sc7
Lines DI RR DI RR Lines DI RR DI RR
Y51605 0 HR 20 R Y50844 18 R 34 MR
W5309-8 0 HR 33 MR Y51672 25 MR 25 MR
Y52983 0 HR 100 HS H20501 26 MR 25 MR
H20627 3 R 0 HR H22720 26 MR 29 MR
W5311-10 4 R 18 R H20563 30 MR 24 MR
W5156 4 R 6 R H20690 30 MR 24 MR
W5324-2 4 R 36 MS H22594 30 MR 27 MR
Y51245 5 R 0 HR H22811 30 MR 33 MR
H20453 5 R 15 R H20144 32 MR 29 MR
W5315-5 6 R 15 R H22305-1 32 MR 34 MR
H22988 6 R 16 R W5319-13 35 MR 75 HS
H21004 6 R 18 R Y51673 38 MS 39 MS
Y51438 6 R 11 R Y51702 43 MS 50 MS
W53134 7 R 12 R H20079 43 MS 14 R
H20632 7 R 14 R H22790 44 MS 47 MS
H23018-1 7 R 14 R Y52483 55 S 65 S
Y51379 7 R 10 R Y52669 59 S 100 HS
Y51811 7 R 8 R Y52950 60 S 100 HS
Y51856 8 R 0 HR Y52529 62 S 55 S
Y52567 8 R 6 R Y51998 62 S 100 HS
H20836 8 R 13 R Y50826 66 S 35 MR
H20580 8 R 16 R Y51185 74 HS 41 MS
H22452 8 R 18 R Y52011 75 HS 75 HS
Y52044 9 R 10 R Y50838 100 HS 75 HS
Y52576 9 R 14 R Y51976 100 HS 75 HS
H20414 9 R 14 R R 11382 100 HS 100 HS
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Fig. 2 The resistance reaction of parents of soybean

new lines to soybean mosaic virus
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Table 4 The resistance type of parents of soybean new lines to SMV strains

BN Sc3 sc7 A SC3 sc7
Parent DI RR DI RR Parent DI RR DI RR
PI96983 0 HR 0 HR %2 9339 Meng 9339 16 R 32 MR
FFAJFE Dabaima 0 HR 0 HR Z4% 36 Dongnong 36 16 R 34 MR
I~ Kwangyyo 0 HR 0 HR HT 17 Jidou 17 18 R 29 MR
FY 27 Jijian27 0 HR 0 HR Y35 79 Fendou 79 19 R 25 MR
B4 1 2 Kefeng 1 0 HR 0 HR 74 01-13 He 01-13 20 R 25 MR
F#% 1 2 Qihuang 1 0 HR 0 HR B 11 Fudou 11 22 MR 12 R
¢ 16 Wandou 16 0 HR 0 HR 1% 13 Zhonghuang 13 24 MR 38 MS
Hiff 229 Zhongzuo 229 0 HR 0 HR #9395 Xudou 9 25 MR 24 MR
#: 9313203 Xu 9313203 0 HR 6 R L7 9 B Fudou 9 26 MR 17 R
W5 23 Jindou 23 0 HR 8 R =15 Gaofeng 1 26 MR 39 MS
1 03-18 Huai 03-18 0 HR 12 R Pella 27 MR 41 MS
W17 34 Jindou 34 0 HR 13 R 2% 13 Anyi 13 29 MR 42 MS
ZRA 2 B Dongda 2 0 HR 15 R 96150 Lu 96150 30 MR 67 S
#7514 Xudou 1 0 HR 15 R CX1038-14 30 MR 69 S
1% 29 Zhonghuang 29 0 HR 15 R %2052 Meng 052 31 MR 18 R
#E 31 & Tiefeng 31 0 HR 16 R 74 96-8 He 96-8 31 MR 43 MS
% 5 % Handou 5 0 HR 17 R Wincheste 32 MR 45 MS
R 18 Zaoshu 19 0 HR 51 S 45 5717 Wansu 5717 32 MR 55 S
#%:9416-8 Xu 9416-8 2 R 12 R MR0O01 32 MR 59 S
o1 02-046 Zhongpin 02-046 4 R 16 R 19765 Fu 9765 34 MR 47 MS
Hutcheson 5 R 0 HR Pl 614155 34 MR 48 MS
W7 17 Jindou 17 6 R 22 MR #5729 Wandou 29 36 MS 42 MS
#5504 Zheng 504 7 R 0 HR 1% 99-16 Zhu 99-16 37 MS 56 S
%2 9793-1 Meng 9793-1 7 R 22 MR i 6 % Shangdou 6 38 MS 31 MR
22 9449 Meng 9449 8 R 14 R rh1# 39 Zhonghuang 39 38 MS 42 MS
¥ 56 Fendou 56 9 R 7 R 5% 57 28 Wandou 28 39 MS 45 MS
K 74 Jinda 74 9 R 25 MR %725 Yudou 25 40 MS 54 S
E.97211-71 Fu 97211-71 10 R 7 R Hi7NT Xinliuging 42 MS 42 MS
22 9434 Meng 9434 10 R 33 MR 1 03-03 Huai 03-03 42 MS 51 S
¥ 78 Fendou 78 12 R 11 R Spencer 44 MS 78 HS
% 9302203 Xu 9302-203 12 R 10 R 3§ 9712-1 Zhu 9712-1 54 S 52 S
¥ & 62 Fendou 62 12 R 24 MR 7% 30 Youbian 30 54 S 59 S
#9097 Zheng 9097 13 R 76 HS %2 01-01 Meng 01-01 56 S 46 MS
PI 595843 13 R 27 MR 229801 Meng 9801 57 S 72 HS
477 32 Hedou 3 13 R 32 MR Williams 79 66 S 100 HS
J& 9521 Zhou 9521 14 R 10 R R4 864 Nannong 864 68 S 91 HS
b 4 2 Youchu 4 14 R 0 HR 7 951099 Shang 951099 70 S 7 R
#1511 Ludoul 1 15 R 22 MR Williams 75 HS 75 HS
R 998 Suike 998 16 R 19 R R4k 11382 Nannong 1138-2 79 HS 82 HS
1 129 Pudou 129 16 R 26 MR % 4018 Ji 4018 - - - -

PR SH A e TR P s T E s,

The resistance results references Bai et al’>) | Yang et al'*) | Wang et al”®> 2! | Li et al''! | and Yu et all*].
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Fig. 3 The resistance reaction of single crosses varieties from

the different parental combination to soybean mosaic virus
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Table 5 Reaction of resistance of single crosses varieties from the resistant difference parents to SMV

AP JR— s Resistant type HI[A]E! Intermediate type /& %! Susceptible type 41t Total
Resistance of Resistance of male parents ES B S [ TEY [ i R AL L
female parents Strains No.  Ratio/%  Strains No.  Ratio/%  Strains No. Ratio/% Strains No.  Ratio/%

Hipa i HiJg % Resistant type( RT) 105 30. 09 10 2.87 1 0.29 116 33.24
Resistant type  H1[A] % Intermediate type( IT) 62 17.77 16 4.58 10 2.87 88 25.21
(RT) & Susceptible type(ST) 40 11.46 6 1.72 11 3.15 57 16.33
e 2 HUi T Resistant type( RT) 35 10. 03 4 1.15 1 0.29 40 11. 46
Intermediate type H1[i] % Intermediate type(IT) 25 7.16 3 0. 86 3 0. 86 31 8. 88
(IT) & Susceptible type(ST) 0 0. 00 0 0.00 0 0.00 0 0.00
TR 7 HiJi % Resistant type( RT) 2 0.57 0 0. 00 0 0. 00 2 0.57
Susceptible type i) %! Intermediate type(IT) 1 0.29 0 0.00 3 0. 86 4 1.15
(ST) JBJ5 %) Susceptible type (ST) 0 0.00 1 0.29 2 0.57 3 0. 86
- UG8 Resistant type( RT) 6 1.72 2 0.57 0 0. 00 8 2.29
411 Total 276 79.08 42 12.03 31 8. 88 349 100. 00

RT G2 1T P[] B ST BT 5 - e Nl

RT:Resistant type; IT:Intermediate type; ST:Susceptible type; — :Loss. The same below.

X T A2 JE AR BT i R PIE, i IR AL
BB ST /M (R 6) 45 R BT R E
B R 2R UM, H s ORISR B 3 00

S 25 #1012 By, o5 52 AR AR &R BEHY 55. 56%
H126.67% , A1 —SE 4t P 5 4 1) 2 AR 21 S 1)) s A
WHBADEY R R . P14 D EyUsRAR AR R
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Table 6 Reaction of resistance of multiple crossed varieties from the resistant difference parents to SMV

BRI 1 SRAGHE 2 SRAYE 3 SAAYE e
Resistance of Resistance of No. 1 ~ Resistance of No.2  Resistance of No. 3 HR R MS S HS it
female parents male parents male parents male parents Fotal

HR HR HR HR 3/6.6  4/8.89 0/0.00 0/0.00 1/2.22 8/17.78
HR HR HR HS 16/35.56 7/15.56 1/2.22  0/0.00 3/6.67 27/60.00
MR R MR - 1/2.22 0/0.00 0/0.00 0/0.00 0/0.00 1/2.22
MR MR R - 1/2.22 0/0.00 0/0.00 1/2.22 0/0.00 2/4.44
MR MR R MR 0/0.00 0/0.00 0/0.00 1/2.22 1/2.22 2/4.44
MR MR MS HR 4/8.89  4/2.22  0/0.00 0/0.00 0/0.00 5/11.11
411 Total 25/55.56 12/26.67 1/2.22 2/4.44 5/11.11 45/100. 00

R L7 BB RO T (%)

The value in front of slant is number of materials, the value behind it is the ratio to total (% ).
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