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Abstract: Soybean mosaic virus SC3 is main prevalent strain of Mosaic virus in huang-huai river and the

middle and lower reaches of Yangtze river that causes the yield loss of soybean ( Glycine max. ).The resistance of
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217 soybean germplasms to SC3 were studied by the method of indoor inoculation identification and by investigating
the influence of SC3 on the agronomic and quality traits of different disease-resistant varieties after field inoculation
with SC3.1It provided data support for the production and application of soybean varieties resistant to Mosaic virus
disease and resistant parents for breeding resistant varieties. Virus resistance of 217 soybean germplasm were identified
by using artificial inoculation SC3 method in the greenhouse during 2012-2014 years.According to the analysis
results, 30 materials ( 10 disease-resistant varieties, 10 moderately susceptible varieties, and 10 highly susceptible
varieties ) of different disease resistance varieties were randomly selected. The effects of SC3 on yield-related and
quality traits of different varieties were studied by the field inoculation identification in 2013-2014 years on the field..
The identification results of 217 soybean germplasms SC3 showed that the disease-resistant varieties of the first class,
include 4 symptomless varieties, accounted for 1.84%. Two varieties with high resistance, accounting for 0.92%; 35
varieties with moderate resistance, accounting for 16.13%. In the second class, 92 varieties were moerate susceptible,
accounting for 42.40%. The third type of highly susceptible varieties, including 3 susceptible varieties, accounted for
1.38%; 81 varieties were highly susceptible, accounting for 37.33%. SC3 had different effects on the seed weight per
plant, plant height, number of nodes on main stem, protein content and oil content of different resistant varieties. The
seed weight, plant height, number of nodes on main stem, protein content and oil content of the resistant varieties in the
first group were not significantly decreased. The seed weight per plant, number of nodes on main stem, protein content
and oil content of the susceptible varieties in the second class did not decrease significantly, and the plant height of the
susceptible varieties decreased to different degrees due to the differences of varieties. The seed weight per plant, plant
height, number of nodes on main stem, protein content and oil content of the third type of highly susceptible varieties
decreased significantly. The studies have shown that SC3 has different effects on the agronomic and quality traits of
different resistant varieties, as well as on the agronomic and quality traits of the same disease-resistant varieties. SC3 has
no significant influence on most agronomic and quality traits of disease resistant and moderately susceptible varieties,
which are suiTable for resistance breeding as breeding materials.
Key words: soybean; soybean mosaic virus; resistant identification; agronomic characters
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Table 1 217 core germplasms

mi A4 FR G4 KR A P44 FR Gi—Hi e
Variety name Uniform number Origin Variety name Uniform number Origin
BN ZDD11453 L AR ANTHAE ZDD08928 F L P 3
5% 9793-1 N/A LR AR INEL L ZDD08690 e L P T
e 16 ZDD24101 2R A ik 13 5 ZDD08697 o L P AT R
MN413 ZDD24113 LR A P s ZDD08018 PEAE S S
g 21 ZDD24104 2R R 1ki% 4120 ZDD23956 R B
BEE 15 ZDD19963 T E LA TR R i 3 5 ZDD24626 rhE R
SRR T ZDD20340 P RUE B 45 ZDD23866 P ARHBE
JLE ZDD01761 F AT b L B 53 ZDD24625 rhE AR
FEH/NEE T ZDD08190 e TG AR g 33 N/A b E A RHBE
Pt Siusa ZDD08238 Fh AT bR 4 i 34 N/A rpE AR AL BE
HNEE -2 ZDD01683 F AT bR A hE s WDD00627 rh E AL BE
piZ Yot ZDD18558 LR ER AT 4 5 ZDD18402 rhE A BE
) ZDDI18771 rp EA AL R A7 il 95-5117 ZDD23895 ob AR BE
S} FNAE) ZDD01629 Fh AT R ik 96-954 N/A PR
G JLIR ZDD01612 TSR FPE 00-484 N/A e AR B
[EEUN 4 ZDD08228 PTG P KR N/A rhE AR B
VU 1 55 HE ZDD01720 rp T R h#g 27 ZDD23890 P E AR BE
JETLIKL x Su N/A RN AR FE 1S ZDD23878 P E AR A BE
HE 17 ZDD24685 T E A R 18 ZDD23881 PR B
HH 18 ZDD246836 R EATIL 2 A B e Tk 28 ZDD23892 PR B
HH 15 ZDD23910 R IL A A B e i 662 ZDD23894 hER A
#iT 21 7ZDD23987 rh RN AL A R B BE i 97-1121 ZDD24633 op R BB
W TS ZDD18632 L AR HEf 2 ZDD24659 o [ AR B
T 52 ZDD23916 AT G A AR g 16 ZDD23879 T E R R
K 155 ZDD23915 T E A e Rk AGS292 N/A i [ 4595
5241 ZDD23044 rhENAT LA R BB Bk 2 5 WDD02137 g
WA YDD00722 rhENAT LA R BB Kenwood WDDO01580 B
HE 35 7ZDD24693 rh NG A AR BE Amcor89 WDD01572 B
HHE5% ZDD24695 TG AR BE Hobbit WDD01945 S|

A HIR ZDD18529 rp TG HP202 WDD01559 B
AR 5 ZDD18835 rp AT R B 1.84-307 WDDO01842 |
R ZDD08472 rh bR E L85-2378 WDD01498 e [H]
AH I HE T ZDD08352 rp bk B Mustang WDD01992 P
Kifi/NBE ZDD08251 rf EAT AL R Union WDD00617 %[
THFEATL 7ZDD18524 rf AT 4R L66-721 WDD00238 B
7651-1 ZDD01797 rrE sk R A 1.84-2235 WDDO01854 %[
2L 7 A ZDD03540 e[ T R L73-67 WDD00192 %M
HERE ZDD10129 rpE T R L L62-906 WDD00231 B
VAN a5 ZDD03153 w3 R A RH L70-6494 WDD00169 B
R B 7ZDD03293 S BRI RUALE] L64-4103 WDD01821 [
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Variety name Uniform number Origin Variety name Uniform number Origin
#97210-6 N/A o E T R ARG L74-221 WDD01528 S|
#5 99048 N/A o AT AR B L67-1695 WDDO00235 FH
M 135 ZDD10085 Pl R AR B L67-949 WDD01915 ESE|
#5 02060-0-7-2 N/A o E TR ARG Delsoy4210 WDDO01604 B
#897196 ZDD24053 of T R ARG Delsoy4500 WDD01605 B
#7522 7ZDD19140 rf E R AR Delsoy4710 WDD01606 %£H
B S ZDD03260 e AT R IO FH Delsoy4900 WDD01607 L
%718 ZDD19409 o TR A AR B Dunbar WDD01592 B
#8516 ZDD10100 rh AT R A AR BE Fayette WDD00570 %1
#9525 ZDD24034 F T R A AR Gnome WDD00539 S
e 10 5 ZDD24757 T R BT AR || GR8836 WDDO01594 FH
WX 85 ZDD3237 o T R )1 Hobbit87 WDD01945 |
{5 BHEHR 5 ZDD03570 e T R 5 FH L2 WDDO01598 £
HE1E ZDD10084 e[ e R M Kim WDD00575 Kl
e N/A rp VLI RE Kunitz WDDO01599 £
M ELT R ZDD03733 P ENT IR B L62-880 WDD00207 S|
EBHIH ZDD3740 o EV TR AR B L69-4267 WDD00217 £
AL PR ZDD03741 PR TSR L72-1078 WDD00232 gk
EIEALRE ZDD03739 b E T AR L L74-01 WDD01845 [
w105 ZDD24064 B E YL M R R KDO1 N/A B
TRIAAF BTN 7ZDD3842 P VT IR R BE L77-1727 WDD01849 ESE|
Bk 23 ZDD02615 ol EARL L78-3083 WDD01522 ESE|
ik ZDD02883 PR L78-379 WDDO01524 EgE|
KT ZDD02913 LR L82-1858 WDDO1511 ESE|
w15 ZDD19381 HhE L 2R v 1.82-2020 WDDO01510 F [
TR ZDD02990 LR B R 1.83-4744 WDD01503 ESE
KK ZDD02891 rPEIL AR 1.85-2308 WDDO01500 B
KR 7ZDD02892 FPEILZRZE L 1.88-5492 WDDO01858 EI[H
SR 7ZDD02940 LIRS 1.88-8226 WDDO01494 |
96150 N/A P AR AR B 1.88-8431 WDD01493 FH
Pufh 7ZDD02802 FhE L AR 1.88-8739 WDD01490 S
P ZDD03106 LR TR Peking WDD00467 eS|
RGBT 7ZDD19293 AR PI437654 WDD00643 %
BT -5 ZDD24737 AR THACEHT || P1486355 WDD00632 FH
8588 ZDD19339 LR R BE Spry WDD01616 B
Fi 15 ZDD02572 T E ARG R Clark63 WDD00001 FH
FFH 13 ZDD02584 W E AR R PRE -1 N/A B
TR ZDD03026 LR L68-582 WDD00227 £
IR 5 ZDD02864 LR L62-956 WDD00193 ESE|
KEI ZDD02866 rpE L AR L L73-54 WDD00218 B
I ZDD19144 CRENIE 'S L77-1794 WDDO01525 ESE|
M4 ZDD09884 P E AR AR B Amsoy WDD00528 %£[H
Ho S ZDD02921 rhE L AR 25 A Avery WDD00647 %1
uspvalal ZDD02764 rp AR Franklin WDD00602 %[
EH ZDDI19131 LR AR Gnome85 WDD00649 [
KET ZDD02159 P E LA R Ina WDD01984 %[
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HHR ZDD08633 P L P AR L76-1988 WDD01526 ESE|
LR ZDD19027 CRENIRES L77-1863 WDDO01531 ESs|
Hifg o ZDD08728 F ] L P R L77-5632 WDD01530 ESE
/N ZDD09136 e L P LT L79-1270 WDD01520 ESE|
/N ZDD08603 P LA L82-2051 WDDO01507 L
HE ZDD09832 F ] P A 1.85-2029 WDD01874 E3E|
WAL 7ZDD02149 rpE L P R L85-2196 WDDO01501 S
E):4:ys) ZDD01983 L PR L.87-0482 WDD01857 ESE|
N ZDD02134 rhE P s )| 1.88-8502 WDDO01491 EgE|
T 21 ZDD23987 P E LA AR B Nile WDD01612 EgE|
Urs 31 ZDD18928 H I P A AR A P1196160 N/A S|
W31 ZDD24705 rpE L P A AR R BE Chaleston WDD01946 ESE
il 69 ZDD18870 H I P A AR A B Clark WDD00001 B
/B T ZDD08564 LENIIPR EIf WDD00569 B
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(245 ZDD02559 HrE LY L81-4590 WDD00341 [
INAFE <2> ZDD8986 BRI = L81-4871 WDD00633 [
T <2> ZDD08650 P E LY % L86-1436 WDDO01856 E[H
HRG ZDD02400 PEILPER & PI253666A WDD00627 eS|
Ko ZDD02096 PELPER & Pixie WDD00613 5
/NERE ZDD09279 rpE LT B Sprite 87 WDD01470 eS|
(ZENA ZDD02551 P P 2% Verde WDD00582 M
Y35 151 ZDD02315 FpE L P 2%

N/A: A5 — 5

N/A : means that there is no uniform number for these varieties
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SY : symptomless, HR: high resistance, MR : moderate resistance,
MS: moderately susceptible disease, S: susceptible disease, HS : highly

susceptible disease, the same as below
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Table 3 Reactions of 217 soybean germplasm accessions to
inoculation of SC3

UrEsrg "

. SR AL LA (% )
Resistance ..

. X Number of varieties Proportion

classification
g SY 4 1.84
T HR 2 0.92
it MR 35 16.13
U MS 92 42.40
B S 3 1.38
/& HS 81 37.33

217 43 B AR 4 ok R AN 1o 7 2 K] 4y Ay e ]
FE A1 DA R A B Rl A R [ O R, TR
Fefl (26 4 ), P SRR LT 134 43, Ho o o
314y, 5 E SRR 23.13%), HOE S AP ST Oy,
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Table 4 Reactions in different types of varieties to inoculation of SC3

PO b

r AR . ) Hilb (%) rhUER ditk (%) e dilk (%)
. Disease-resistant . o . o .
Variety type L Proportion MS varieties Proportion HS varieties Proportion

varieties

H ] A 31 23.13 51 38.06 52 38.81
China varieties

FH R LA 24 39.34 22 36.07 15 24.59
China bred varieties

F ] 7 9.59 29 39.73 37 50.68
China local varieties

[ & i o 10 12.05 41 49.40 32 38.55

Foreign varieties
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Table 5 Effects of agronomic characters of different resistant varieties of SC3

— —— —
vy WREE e FO SR e ) i)
types Varieties Treatments Plant height on main stem per plant Protein content Oil content
B HG 75 CK 72.43 £ 1.97A 15.91 + 0.44a 8.96 + 1.13a 43421206 19.11+0.87a
Resistant SC3 56.00 +3.70B 15.00 = 0.29a 720+ 1.45a 4540 £0.82a  18.24%0.51a
varieties W17 CK 90.43 + 1.15A 16.14 = 0.34a 10.20 = 1.42a 4038 +1.34a  20.00 = 0.64a
SC3 84.55+ 0.85B 16.09 = 0.32a 8.68 +0.78a 4034+224a  2036=091a
i 21 CK 56.60 + 5.83a 1438 £0.18a 13.86 = 0.77a 4395+1.09a  17.71=0.42B
SC3 53.14 + 1.53a 1433 +0.33a 12.77 = 1.43a 4273+138  18.54%0.37A
B 3 5 CK 80.78 + 0.52A 18.13 £0.79a 10.97 = 1.52a 4429 £045a  18.58+0.37a
SC3 69.40 +2.09B 17.56 = 0.56a 9.38+231a 4466 +0.8la  17.75+0.65a
Bl 4 5 CK 78.71 + 1.34a 17.13 £0.23a 12.68 = 0.39a 43.45+090a  18.01+0.50a
SC3 75.50 + 1.41a 17.00 = 0.24a 12.19 = 1.09a 4435+137a  17.47+0.70a
AH3% CK 87.17+6.23a 15.67 £0.72a 13.43 = 1.41a 4579 +134a  18.35+0.94a
SC3 71.44 +4.12b 15.22 +0.98a 12.54 +2.50a 4489+ 044a  19.44+0.52a
g 27 CK 54.60 + 1.78A 13.70 £ 0.42a 6.85 +0.69a 43274098  18.73+0.63a
SC3 41.11 + 1.40B 13.33£0.37a 6.62+122a 4493+0.87a  17.18=1.12a
hE 15 CK 86.67+ 1.31A 17.67 0.67a 11.83 +1.53a 40.82£0.30B  19.93+0.31a
SC3 78.50 +2.00B 14.67 +0.33a 10.57 £2.25a 4412+ 141A  1825x0.78b
96150 CK 71.89 +2.16a 15.11+0.11a 14.51+0.97a 4330+1.62a  19.12+0.28a
SC3 64.00 +3.01a 15.00 + 0.54a 14.27 + 1.56a 4296 +0.37a  18.79+0.94a
1kifs 4120 CK 90.57 = 1.51A 17.40 + 0.69a 16.15+1.43a 4294 +0.65a  19.32+0.15a
SC3 80.86 + 1.55B 16.09 + 0.67a 15.80 +2.07a 43.14+1.15a  19.34+0.70a
g R Yre 31 CK 94.00 = 1.63A 15.60 + 0.98a 13.76 + 1.51a 39.66+0.64a  20.41+0.35a
Moderately SC3 73.40 + 4.79B 15.20 0.20a 10.58 +2.27a 3934+ 1.14a  20.61+0.23a
susceptible RN S CK 98.83 +4.13A 17.00 + 0.73a 19.03+2.6la  4244+100a  19.59+0.57a
varieties SC3 86.00 = 1.62B 16.75 + 0.45a 16.41 + 1.34a 4250+1.63a  19.47+031a
B 53 CK 88.00 + 4.11a 18.00 = 0.65a 16.78 = 2.03a 4478 £094a  17.90%0.31a
SC3 92.00 + 1.62a 17.91 0.29a 15.90 = 0.95a 44.06£0.57a  18.34+0.46a
1.85-2308 CK 89.17 + 3.68A 15.92 +0.56a 13.59 = 0.85a 4170 +£1.03a  20.49+0.65a
SC3 64.89 + 5.58B 14.89 = 0.95a 13.56 = 1.73a 40.95+1.16a  20.70 = 0.56a
et 16 CK 86.80 +4.92a 17.75  0.48a 14.66 +2.57a 4490+0.70a  18.01+1.20a
SC3 85.44 +2.45a 16.14 = 0.46a 11.46 + 1.04a 4457+0.5la  18.21+0.59a
1.88-8431 CK 86.13 +3.31A 19.67 = 0.84a 11.71 £2.02a 43.01+1.46a  20.02+0.60a
SC3 60.88 +4.24B 17.20 £ 0.58a 8.34 = 1.59a 4132£0.67b  20.42+0.65a




4 FHAELE R T AERR R R SC3 BBk 4E e SR AR 887
F5(4)
[T —— o
Wf?‘j% A s B Cem) ij:fides fzf:ﬁ;i ) WG M (%)
types Varieties Treatments Plant height on main stem per plant Protein content Oil content
SRR L83-4744 CK 94.33 + 1.48A 17.22 +0.36a 13.68 = 1.54a 4157+1.02a 2021+ 1.40a
Moderately SC3 4933 +1.56B 11.50 + 3.64a 6.42 +2.19b 41.53+0.65a  20.29 +0.64a
susceptible 1.88-5492 CK 94.91 + 4.15A 16.09 = 0.51a 1431£0.96A  4124+034a  20.86+0.18a
varieties SC3 49.62 + 4.05B 14.62 + 0.63a 2.52 +0.64B 40.72+2.06a  20.35+0.92a
Delsoy4710 CK 113.60 = 1.72A 19.60 £ 0.51a 17.54 £2.49A  38.38+0.36 20.78 +0.58
SC3 74.82 +3.64B 17.82 +0.89a 2.69 +0.58B — —
Clark63 CK 94.67 + 1.54A 16.56 + 0.24A 17.00 £ 1.07A  40.39 +0.49 21.00 £0.25
SC3 64.00 +2.85B 14.18 £ 0.52B 1.89 +0.30B — —
(ST i 00-484 CK 69.88 + 1.72A 14.38 +0.50a 10.66 £ 1.56A 4218 £0.73 19.93 +0.46
Highly SC3 37.00 + 1.00B 13.90 +0.10a 0.26 0.17B — —
susceptible HifE 96-954 CK 65.50 + 1.80A 13.88 £ 0.23A 1524+ 1.51A  41.77£0.85 19.93 +0.30
varieties SC3 37.00£3.02B  12.88+0.13B 0.45+0.22B — —
5 21 CK 7827 + 1.82A 15.00 + 0.74A 11.82+1.68A  4230+0.16 20.01 +£0.28
SC3 36.40 + 4.23B 10.90 +0.75B 0.37 + 0.30B — —
%22 CK 103.33 + 4.00A 18.17 £ 0.87a 1587 £3.23A  42.81£0.47 18.52 +0.09
SC3 79.77 + 1.64B 18.08 + 0.46a 0.65+0.26B — —
# 97196 CK 96.75 + 3.48A 15.38 + 0.46a 1230+ 1.91A  43.66 = 1.61 18.20 £0.73
SC3 73.00 + 3.89B 14.50 = 0.85a 0.73 + 0.24B — —
#02060-0-7-2 CK 68.63 + 2.08A 16.50 = 0.42a 11.76 + 1.53A  38.66 % 1.06 19.80 +0.70
SC3 4130+1.81B 13.70 £ 0.90b 0.41+0.18B — —
L77-1794 CK 90.10 + 2.76A 17.00 = 0.65A 13.15£1.07A 3924 £0.25 20.72 £0.29
SC3 44.10 £2.28B 13.10 £ 0.53B 1.37+0.30B — —
L77-1863 CK 81.50 + 6.74A 1425 +0.90a 1193+ 1.13A  40.20+0.40 21.25+0.04
SC3 35.00 +3.17B 13.09 £ 0.51a 0.74 + 0.26B — —
L.88-8502 CK 92.00 +2.39A 16.60 = 0.40a 1490 £325A  40.41=0.71 20.52 £0.54
SC3 59.80 +2.59B 15.90 = 0.35a 3.45+0.77B — —
KRIGHE CK 99.33 +3.92A 17.78 + 0.49A 17.97 +2.30A 4512 +0.87 16.67 +0.10
SC3 55.46 +2.35B 15.23 £ 0.56B 1.91 +0.29B — —

— R TR E BT PR e A AR R E S A AN S . AR VNG FRERIRTE 0.01,0.05 7K 225 WA

— represent that protein content and oil content of some varieties of moderate and highly susceptible varieties could not be tested due to little seed for

severe disease. Different capital and small letters mean significantly different at 0.01, 0.05 levels
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A = 20 %

1o S0 R 2 SR S R S 6 IRk 53.14 cm
1 56.60 cm ., 75.50 cm F11 78.71 cm., 64.00 cm F/1 71.89 cm,
HARPUR fH AP SC3 1 Bk 5 A0 (2 2 s 351K
TR R Rk e BG4 M B AN gt b R
53 Wt 16 FEFP SC3 By bk & 5 4T EAR H 22 518 i
L H A R R P SC3 5 bR 5 BRI A i B 4
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B SC3 XA [RIHTAE il ot () PR e 52 el A7 E 22 57, SC3
XT3 it o 40 AR 15 G BH S 2 ) o o 8% A R
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Fh A AR AL HRE CK 5 R bE SC3 1 2515 5 45 21
SR S FrR . PUE s AP B CK 5 SC3 1 3225
TR 2 AN B, SC3 XU S AN 25508
B EF 0, G Rl Clark63 #:Fh SC3 F 2545 %k
W A T IR 32 b SC3 R HE 23501y 14.18 F11
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MERRAE AN IEH, 3RAF R AR T, ok R
FBE . T, SC3 XA [RIH I St Fl i 36 1 7
AR R

A R R T S RN E A — A T
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