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Evaluation of Resistance and Analysis of Parental Origins for Soybean Lines to
Soybean Mosaic Virus
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( Crop Institute of Anhui Academy of Agricultural Sciences/Key Laboratory of Crop Quality Improvement of Anhui Province, Hefei 230031, China)

Abstract: Soybean mosaic disease, caused by soybean mosaic virus (SMV) , is one of the most devastating soybean diseases
worldwide. In order to screen the resistant soybean varieties, total 815 of new bred soybean lines were evaluated for resistance
to SMV by inoculation with two SMV prevalent strains SC3 and SC7. The results showed that among 815 lines inoculated with
SC3 and SC7, 136 (16.69% ) and 42 (5.15% ) exhibited high resistance, respectively. Thirteen lines showed high resist-
ance to both SC3 and SC7, accounting for 1. 60% , 215 lines were resistance to the two strains (26.38% ). The resistant soy-
bean varieties, such as H62509, H63001, H61927, W633619 and W636513 et al. , should be applied and popularized as re-
sistance resources in the field production and would play crucial roles. The analysis of the parental origins of new lines showed
that the probability of soybean lines, were bred by the female from Shandong, exhibited high resistance was the highest, while
the probability of soybean lines with high resistance were bred by the male from Anhui was the highest. These results will pro-
vide useful information for improvement of SMV resistance breeding.
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Table 1 Disease rank of soybean varieties after
inoculation with SMV
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Table 2 The resistance evaluation and classification

criterion of soybean mosaic virus in soybean
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Table 3 Resistance distribution of 815 soybean varieties infected by SC3 and SC7 respectively

BrrEsit SC7 &t
RR HR R MR MS S HS Total
SC3 HR 13/1. 60 90/11. 04 29/3.56 4/0.49 0/0. 00 0/0. 00 136/16. 69
R 27/3.30 215/26.38 75/9.20 27/3.31 3/0.37 15/1. 84 362/44. 42
MR 2/0.25 12/1. 47 13/1. 60 12/1. 47 5/0.61 20/2. 45 64/7. 85
MS 0/0. 00 8/0. 98 7/0. 86 16/1.96 6/0.74 38/4. 66 75/9.20
S 0/0. 00 4/0. 49 2/0.25 15/1. 84 14/1.72 54/6. 63 89/10. 92
HS 0/0. 00 3/0.37 4/0. 49 8/0. 98 12/1. 47 62/7. 61 89/10. 92
411 Total 42/5.15 332/40. 74 130/15. 95 82/10. 06 40/4.91 189/23.19 815/100. 00

“/" Z BRGSO L B %

The number before ‘/’ means species No. of each resistance level, the number after */’ means its proportion with the unit of % ’. The same be-

low.
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Table 4 Resistance reaction of soybean varieties to SC3 and SC7 strains
o SC3 sc7 o sC3 sc7
Variety DI RR DI RR Variety DI RR DI RR
H61900 0 HR 0 HR We635511 2 R 0 HR
H62361 0 HR 0 HR W635716 2 R 0 HR
H62409 0 HR 0 HR W636315 2 R 0 HR
H62509 0 HR 0 HR W636413 1 R 0 HR
H62526 0 HR 0 HR W636512 5 R 0 HR
H62885 0 HR 0 HR W636513 5 R 0 HR
H62889 0 HR 0 HR Y1705 5 R 0 HR
H62901 0 HR 0 HR H61731 7 R 11 R
H62902 0 HR 0 HR H61732 6 R 6 R
H63001 0 HR 0 HR H61734 7 R 15 R
H63034 0 HR 0 HR H61741 2 R 6 R
H63052 0 HR 0 HR H61765 4 R 7 R
H63470 0 HR 0 HR H61769 5 R 9 R
H61650 0 HR 8 R H61770 5 R 4 R
H61678 0 HR 9 R H61771 9 R 6 R
H61715 0 HR 4 R H61772 4 R 6 R
H61760 0 HR 13 R H61780 14 R 3 R
H61764 0 HR 5 R H61781 5 R 6 R
H61892 0 HR 9 R H63621 59 S 66 S
H61917 0 HR 5 R W634011 60 S 61 S




660 K =

HFxR4
- SC3 sc7 AR SC3 sc7
Variety DI RR DI RR Variety DI RR DI RR
H61918 0 HR 8 R W636212 66 S 55 S
H61921 0 HR 19 R H62215 69 S 88 HS
H61927 0 HR 6 R H62309 67 S 75 HS
H61942 0 HR 6 R H62310 63 S 88 HS
H62941 0 HR 19 R H62521 56 S 88 HS
H62975 0 HR 8 R H63054 69 S 91 HS
H63000 0 HR 3 R H63621 59 S 66 S
H63005 0 HR 3 R H63991 60 S 47 MS
H63012 0 HR 16 R Y17019 56 S 39 MS
H63015 0 HR 6 R H63324 63 S 25 MR
H63021 0 HR 11 R W635219 62 S 25 MR
W633614 1 R 0 HR H63991 60 S 47 MS
W633616 2 R 0 HR H63632 75 HS 88 HS
W633619 4 R 0 HR H63663 75 HS 75 HS
W633812 8 R 0 HR H63673 75 HS 88 HS
W633813 5 R 0 HR H63679 75 HS 88 HS
W633817 6 R 0 HR A 11382 94 HS 100 HS
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Fig. 2 The soybean varieties were bred by the
parents with different origins
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Table 5 Resistance reaction of soybean varieties were bred by the female from Henan,

Anhui and Shandong to soybean mosaic virus

BEAR IR Mz A1t
HR R MR MS S HS
Female origin Strain Total
HN SC3 20/2.45 134/16. 44 32/3.93 41/5.03 59/7.24 28/3. 44
314/38.53
SC7 8/0.98 119/14. 60 41/5.03 28/3.44 23/2.82 95/11. 66
AH SC3 12/1. 47 53/6. 50 9/1. 10 19/2.33 18/2.21 27/3.31
138/16.93
SC7 3/0.37 39/4.79 16/1.96 21/2.58 8/0.98 51/6.26
SD SC3 58/7.12 44/5. 40 10/1.23 9/1.10 2/0.25 9/1.10
132/16. 20
SC7 9/1.10 50/6.13 40/4.91 15/1. 84 3/0. 37 15/1. 84
it SC3 90/11. 04 231/28. 34 51/6.26 69/8. 47 79/9. 69 64/7. 85
584/71. 66
Total SC7 20/2.45 208/25.52 97/11.90 64/7. 85 34/4.17 161/19.75

MACANTR AR T L BRE B it 2R 20

2 A 311y, 5 B R R R 38.16% 5 HUUE [
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Table 6 Resistance reaction of soybean varieties bred by the male from Anhui,

Foreign and Henan to soybean mosaic virus

SCAR SRR &R it
HR R MR MS S HS
Male origin Strain Total
AH SC3 95/11. 66 117/14.36 21/2.58 28/3.44 27/3.31 23/2.82
311/38. 16
SC7 10/1.23 146/17.91 59/17.24 34/4.17 17/2.09 45/5.52
FV SC3 3/0.37 66/8. 10 13/1. 60 19/2.33 35/4.29 24/2.94
160/19. 63
SC7 10/1.23 44/5. 40 20/2.45 5/0.61 7/0. 86 74/9. 08
HN SC3 11/1.35 73/8.96 12/1.47 9/1. 10 5/0.61 10/1.23
120/14.72
SC7 7/0. 86 60/7.36 17/2.09 21/2.58 0/0. 00 15/1. 84
At SC3 109/13.37  256/31.41 46/5. 64 56/6. 87 67/8.22 57/6.99
591/72.52
Total Sc7 27/3.31 250/30. 67 96/11.78 60/7.36 24/2.94 134/16. 44

FEFTA AR IR RL b R T 2R T
JRLH it BB £, %) SC3 R HHY b £ Kl
JERZ ), A 95 1y, o5 HEE BN 11.66% , 5 it
it B 69. 85% (3 6,3k 3) 5 KU T 2 BOHI [ A1
AIRAREE R F X SC7 KB BT Ay i £ RS 2 10
1, SR 1.23% o N3 6 Al LUK B, AXA K
DT R A4 B 7 B AR 22 FPAS SC3 AT SC7 6 BHURK
o R e 6 ) i 28 KON EE 1) 37 A AR A o DA 17 4
BORTE RT3 BEANRTTRS 3 4S5 (9 ACA A

BLE R ZR X SC3 R SCT R BLPLIR AY i R AL
=2, 4y Bk 256 F1 250 4y, o E 4 Bk
31.41% #1 30. 67% ; X SC3 & B rh 40 1Y i 5 £ e
DA 46 7y, B 5. 649% 5 X SCT 3R BLBVE 1Y
i R BRI 24 £y, R 2.94%  HRER
MrmbTny s 28 A 27 1y, ek 3.31%

3 i i#
KI5 K T % 2 A



662 X =5 B 2 5 4

A E N AR LA R IE B 2 B — L2 8 B0
PRAMEAHR R TR E SMV 8% — ELEAS W it A8
SR B R T SRR R < 227 Y A
KEF R IATHUR S, XK G SR AR )5
KHUIEF AR F EE . ALK, 815 Ay it kK
SR SMV Rk R SC3 i SCT RIN LY
A 136 F1 42 fiy, 73l i 588 i R A 16, 69% Fl
5.15% ;X% SC3 F1 SC7 HitkRIIyA B mHLAIA 13
By, i 1. 60% 5 XA RR R YR IMBUHR A 215 17,
di He ol 26.38% , X SC3 1 SCT £ F BT AHLHG 1)
i ZR BRI ) Ky 498 i 374 4y, (K E i R Rk
B A4 590 K 61. 11% F1 45. 89% , o HuHT & LY
KE G RATAERNT SMV {30k 52— 5 £ B 1)
£/ G S

AN R b 7 R ) K K2R (R ) X SMV Hidk 2
A5 i I R B B B TR 55 S R AR K
TR EBAH G 38 3 X b K T R A 2R AR ok R
75T, G5 5 2 SR U5 T B MR A B AR B LAY
mA KR L, 5 F 314 fy, 5 E RS RBW
38.53% , HUOR L BORIL AR A L WACASK R, ok
BT LR R E s R B2 A 311 0y, 5 E A
b FREL) 38, 16% , H 2 F A0 F R 0Bk, X
VALK G 5 R i T R R AR LB R R ™
DA™, HE SR AR TR IC A I 1, 147 2 DA T ) R HAE
HAFEARZ, BRI EFT R A E MR, H
15t BE A 2 HOR B e 7 1Y) [R) RS 25 200, o i) —
AT SEARZS Dy Z 10 F R A AT, Wt e BT
i F ) IMLSE AT REAR & K I T [/l — A5, — B
TG RIS , o %o A B R AR T R B A T ik

ST LB, 1T rE LU ZR 3 AR U5 b 4 R4 Rk
VER AT Bl R %5 SC3 RImEHLAIA 90 4y, 7%
SE i F S 11.04% , (5 = 40 il R AL 66. 18%
AP REAOR IR T LU R MR E B R BRI S B
20 FHN HI KT SC3 1 SC7 32 30JaR 5 e ok 2 i /b
o TERTA SCASKIE A B b SR IR T 2B B E
B S R B %2, % SC3 R EHUAY b R 2l
SR, A 95 4y, S BB 11..66% |, S dit
b B 69. 85% . kBG4 R A < R[] M 5 ok U
IR BHE R ACBEA L B bt i R B o L B A
255, b LR WA B S BEA T Jm e i R 1Y
R fe ey, T LB B A AT s bt i R Y
BRI e 5, 248K — 2518 5 Br H SR A A R Bt
P oY BMAGRRE EHE—AE BHRR B IE

4 % @

AR FE A B 815 3 K S dh & Xt SMV AR

Fbk Z SC3 A SCT 73 B R B HLIA 136 31 42
By, o5 S BB 16. 69% 1 5. 15% 3 4F SC3 K I
BB BY b BB R K 498 4y, (b Ry 61. 11%
X SCT FBLRHTHBUIG B9 dh R BB 374 13, 5
FEoA 45.89% o SH LR A R B RASIR T A
B, BEASRIE T LR BB 1A 2R B B P 0 e
2, M ACAR DU 8 22 O RE B 1 L i AR O 6

R o
&% 3k

(1] Z=YL, W&, 229, 5. E R K 5 o SMV
FISCN (HTLHEHTLT]. KEARE, 2013, 32(5) : 670-675.
(LiK, LiuZ T, Li HC, et al. Resistance to soybean mosaic vi-
rus and soybean cyst nematode of soybean cultivars from China na-
tional soybean uniform trials [ J]. Soybean Science, 2013, 32
(5):670-675.)

(2] KRNI, SAE, D52, % . FE kS SFT SMV il SCN
AT [T]. KRERE, 2009, 28(6) : 949-953. (Wang D
G, Lu W G, MaY, et al. Evaluation of resistance of soybean cul-
tivars to soybean mosaic virus and soybean cyst nematode [ J].
Soybean Science, 2009, 28(6) : 949-953. )

(3] THE®E, EXN, 26, %. 20092015 42 #4 K L85
ah A XT SMV I SCN g HTtEPEAY [J]. K REAE, 2016, 35
(5):782-788. (Yu G Y, Wang D G, Wu Q, et al. Evaluation
of resistance of soybean new lines to soybean mosaic virus and soy-
bean cyst nematode in Anhui province in 2009-2015 [ J]. Soybean
Science, 2016, 35(5) . 782-788. )

[4] BGEF, 230, E40%, . KREHM R SMV %E K
Ptk AT [T]. KRER 2, 2017, 36 (4): 598-605.
(Huang Z P, Li J K, Wang W H, et al. Identification of resist-
ance and preliminary analysis of resistance sources for the soybean
mosaic virus in the new soybean lines [ J]. Soybean Science,
2017, 36(4) : 598-605. )

[5] Zemede, XV, Sat, & . EWmilm s R E R 61 5
FEF 1], KER, 2016, 35(5): 871-872. (Luan X Y,
Liu X L, Ma Y S, et al. Breeding of soybean variety Heinong 61
with high oil and high yield [ J]. Soybean Science, 2016, 35
(5):871-872.)

(6] 45, SR, B 5. BT 885 i
[J]. RERI2, 2016, 35(6) : 1052-1054. (Niu N, Jin S J,
Zhao X, et al. Breeding report of stress tolerance and high-yield

soybean variety Shi 885 [ J]. Soybean Science, 2016, 35(6) .

1052-1054. )
(7] ewestis, XIgedw, BeAE, 4. W &) PR S fh AR

83 ik FH[J]. KRR, 2017, 36(6): 978-979. (Luan X
Y, Liu X L, Xue Y G, et al. Breeding of soybean variety Heinong
83 with high yield and quality [ J]. Soybean Science, 2017, 36
(6):978979. )

[8] BREEE:, BRA, WHEM, 5. &/ PUE iR S8R
B 11 SRR [J]. T, 2018(1):116-119. (Chen J Q,
Yang C J, Tan C Y, et al. Breeding of new soybean variety Qian-

dou 11 with high yield and anti-mosaic virus [ J]. Seed, 2018



534 FRMIGE RS FR BT SMV AN BGRAR IR b7 663

(1):116-119.) [16] Yang Y Q, Gong J W, Li H W, et al. Identification of a novel
[9] Tf&uk, |H%H, WART . SRR T H R iz X K S A6 soybean mosaic virus isolate in China that contains a unique 5' ter-
MR AREESHA)]. KRERE, 2003, 22(2) ; 102-107. minus sharing high sequence homology with bean common mosaic
(Wang X Q, GaiJ Y, PuZ Q. Classification and distribution of virus [ J]. Virus Research, 2011, 157(1); 13-18.
strain groups of soybean mosaic virus in middle and lower Huang- [17] FRNI, HZE, 291, %. 8REKE7 X KGN HREER
Huai and Changjiang valleys [ J]. Soybean Science, 2003, 22 S E KA (1], K& Rl2:, 2013, 32(6) : 806-
(2):102-107. ) 809. (Wang D G, Tian Z, Li K, et al. Identification and varia-
[10] Bhgs|, s8%:, /L. REXT SMV 3 ()8 Bk n 4 tion analysis of soybean mosaic virus strains in Shandong, Henan
BHYITEME[)]. RERE, 2005, 24(2): 5-11. (Zhi H and Anhui provinces of China [J]. Soybean Science, 2013, 32
J, Gai ] Y, He X H. Study on methods of classification of quanti- (6): 806-809. )
tative resistance to soybean mosaic virus in soybean [ J]. Soybean [18] Yang Y Q, LinJ, Zheng G J, et al. Recombinant soybean mosaic
Science, 2005, 24(2): 5-11.) virus is prevalent in Chinese soybean fields [ J]. Archives of Vi-
[11] FRWI, #EF, kG, &, KEFRTAHHREEREERAR rology, 2014, 159(7) : 1793-1796.
AR [S]. Z#E T HOR W )Ry, DB34/T 2510-2015. [19] #ak R, B30, e, % . WAt X R GIERRE R R 1
(Wang D G, Huang Z P, Zhang L, et al. Rules for evaluation of RS E[T]. KRERE, 2014, 33(1); 87-90. (Yang Y Q,
soybean for resistance to soybean mosaic virus [ S]. Anhui Bureau Hou W H, Bian Q L, et al. Composition and distribution of SMV
of Quality and Technical Supervision, DB34/T 2510-2015. ) strains in Hebei [ J]. Soybean Science, 2014, 33(1): 87-90. )
[12] Zhi H J, Gai J Y. Performances and germplasm evaluation of [20] Z=dl, WK, FRN, & . BRTHE KSR (SMV)
quantitative resistance to soybean mosaic virus in soybeans [ J]. MRS M )], KERE, 2014, 33(6) : 880-884.
Agricultural Science in China, 2004, 3(4) : 247-253. (Li K, Xia Y C, Wang D G, et al. Analysis of dynamic change of
[13] Choi B K, Koo JM, Ahn HJ, et al. Emergence of Rsv-resistance soybean mosaic virus strains on Heilongjiang province of China
breaking soybean mosaic virus isolates from Korean soybean culti- [J]. Soybean Science, 2014, 33(6) . 880-884. )
vars [ J]. Virus Research, 2005, 112(1) ; 42-51. [21] Zhou G C, Shao Z Q, Ma F F, et al. The evolution of soybean
[14] Gagarinova A G, Babu M, Poysa V, et al. Identification and mo- mosaic virus; An updated analysis by obtaining 18 new genomic
lecular characterization of two naturally occurring soybean mosaic sequences of Chinese strains/isolates[ J]. Virus Research, 2015,
virus isolates that are closely related but differ in their ability to o- 208 : 189-198.
vercome Rsi4 resistance [ J]. Virus Research, 2008, 138(1-2) : [22] ERNI, 2591, ¥R, &, SIS REHSF(R) PUR
50-56. PEVEM [ T]. MY, 2014, 40(6) ; 144-149. (Wang D G,
[15] Li K, Yang Q H, Zhi H ], et al. Identification and distribution of Li K, Huang Z P, et al. Resistance evaluation of soybean cultivars
soybean mosaic virus strains in Southern China [ J]. Plant Dis- (lines) in Huang-Huai-Hai[ J]. Plant Protection, 2014, 40(6) .
case, 2010, 94(3) ; 351357 144-149. )

AT 2019 FE( KB RZ)

(CRGRE) B BIRTTA R BB £ E I K LA 24 AR PR 1), o 29k A 2 5 B
s EE AN S GR IR B FE A% DA B BB R A RGBS B A RO A BEAE S BRERREE A
YR B IR AR SN T 25 IR R Tk F 3 45 0 1t 1 2 RS SC BRI RS AR L
AMIFFEIRTE | 2RI Sl AT TRAHT S Fh A 23 4

(RGRA) B2 NS R GRAIFE R TAEH , KB BRI A ARl B M) HITH AR
NG SRR AR R

CRERE) A P16 FEA, HNIMA T K47 B A2 4 :20. 00 7T, 424F 120. 00 JT, HiE & A8
14 -95, [EAMFHIE M :10.00 EIT(FHEEE) , 24 60.00 £t EAME S : Q5587 2 [E & Ml RT3,
0] ) G BT

P T KB S A A=l B RIS 4 ) 2B 1R AT IR :2301030000004

HlAE - A RV T R i DX 2 I I 368 5

(R TGRS a8 (HE g : 150086 )

FBiE: 0451 - 86668735

P 4k : www. haasep. cn

E — mail ; ddkxbjb@ 126. com




