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Assessment on Anthracnose-resistance of 590 Soybean Cultivars in China
SHI Niuniul, DU Yixin], HE Yanqinz, RUAN Hongchunl, TENG Zhenyong3,
GAN Lin', LIAN Jinfan', YANG Zhonglu’, CHEN Furu'~
(1. Institute of Plant Protection, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian ~ 350013, China; 2. National
Agricultural Technology Extension and Service Center, Beijing 100000, China; 3. Fujian Seed Management station,
Fuzhou, Fujian 350001, China; 4. Ningxia Journal of Agriculture and Forestry Science and Technology,
Yinchuan, Ningxia 750002, China; 5. Institute of Oil Crop, Chinese Academy of
Agricultural Sciences, Wuhan, Hubei 430062, China)
Abstract: [Objective]l Anthracnose-resistance of varieties of soybean in China was assessed and classified to facilitate the
breeding of resistant cultivars. [Method] From 2011 to 2019, 590 varieties of domestic soybean cultivars were collected and
challenged by an artificial inoculation of Colletotrichum truncatum to determine their degrees of resistance to anthracnose.
[Result] The test showed 70 of the varieties belonged to the resistant (R), 143 to the medium resistant (MR), 219 to the
medium susceptible (MS), 148 to the susceptible (S), and 10 to the highly susceptible (HS) categories, representing 11.86%,
24.24%, 37.12%, 25.08%, and 1.69%, respectively, of the entire sampled population. The overall disease resistant rate (RR) in
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a particular year varied from year to year, ranging from 13.64% to 68.00%, with the highest shown in 2013, followed by 52% in

2012 and the lowest in 2016. The RRs of the spring varieties in the tropical and subtropical areas (S1), the summer varieties in

the tropical and subtropical areas (S2), the spring-sowing green varieties (S3), the summer-sowing green varieties (S4), the

spring soybean from Yangtze river basin (S5), the new variety from Fujian (S6), and the new varieties from other regions (S7)

ranked from the lowest of S3 at 5.89% to the highest of S2 at 69.23%, while S4 being the second highest at 57.69%.

[ Conclusion] Out of the 590 varieties, 36.10% were only resistant or moderately resistant to anthracnose with none exhibited

high resistance. And, there was no spring-sowing green soybeans for fresh consumption being substantially resistant to the

disease.

Key words: soybean; anthracnose; resistance evaluation; Colletotrichum truncatum
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Fig.1 Assessment on anthracnose-resistance of varieties of
soybean, 2011-2019
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Table | Anthracnose-resistance of soybean shown in different years
L IE =
T Number of soybean varieties ait Ratio/% EREFTTEES R IE
Year Total Ratio of resistant varieties/% Disease index
HR R MR MS S HS HR R MR MS S HS
2011 0 10 9 2 18 8 47 0.00 21.28 19.15 4.26 38.30 17.02 40.43 36.92
2012 0 18 8 4 20 0 50 0.00 36.00 16.00 8.00 40.00 0.00 52.00 23.49
2013 0 16 18 12 4 0 50 0.00 32.00 36.00 24.00 8.00 0.00 68.00 18.41
2014 0 6 19 23 18 0 66 0.00 9.09 28.79 34.85 27.27 0.00 37.88 28.79
2015 0 1 15 19 9 0 44 0.00 2.27 34.09 43.18 20.45 0.00 36.36 27.58
2016 0 0 6 20 18 0 44 0.00 0.00 13.64 4545 4091 0.00 13.64 37.33
2017 0 5 10 24 9 0 48 0.00 10.40 20.83 50.00 18.75 0.00 31.25 28.01
2018 0 10 25 54 17 1 107 0.00 9.35 2336 5047 15.89 0.93 32.71 28.00
2019 0 4 33 61 35 1 134 0.00 2.99 24.63 4552 26.12 0.75 27.62 30.34
A1k Total 0 70 143 219 148 10 “F¥YfH average 0.00 13.71 24.05 33.97 26.19 2.08 37.77 —
®2 FRANKXEZMMRERLEESER
Table 2 Anthracnose-resistance of soybean from different crop groups
A [
A Number of soybean varieties #it Ratio/% POk A AR LEER2IES
Group Total Ratio of resistant varieties/% Disease index
HR R MR MS S HS HR R MR  MS S HS
S1 0 21 31 34 5 0 91 0.00 23.08 34.07 37.36 5.49 0.00 57.15 19.86
S2 0 4 5 4 0 0 13 0.00 30.77 38.46 30.77 0.00 0.00 69.23 15.75
S3 0 1 4 32 43 5 85 0.00 1.18 471 37.65 50.59 5.88 5.89 41.22
S4 0 9 21 18 4 0 52 0.00 17.31 40.38 34.62 7.69 0.00 57.69 20.27
S5 0 6 17 28 26 1 78 0.00 7.69 21.79 3590 3333 1.28 29.48 29.49
S6 0 23 38 44 47 4 156 0.00 14.74 2436 28.21 30.13 2.56 39.10 30.85
S7 0 6 27 59 23 0 115 0.00 522 2348 51.30 20.00 0.00 28.70 28.78
#itTotal 0 70 143 219 148 10 “F¥9fH average 0.00 1428 2675 36.54 21.03 1.39 41.03 —

S B B P L 23R Ll 5.89%~ 69.23%, FHor .
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Table 3 Resistant varieties in S1 group

e
Serial number

st A

Variety name

e R

Disease index

UK
Disease-resistant grade

BRI

Identification year

10

11

13

14

16

17

19

20

21

22

23

24

25

26

27

28

29

30

31

32

#£0521-2 Gui 0521-2
FE605 Gui605
H:H49 GuiH49
184565 Huachun 6 (CK)
#5511 Pudou 11
JR .12 Quandou 12
SR 75 Quandou7 (CK)
#4:2010-1 Yuechun 2010-1
#422010-2 Yuechun 2010-2
1 #£39 Zhonghuang 39
/7.2 128 Fudou 2128
#£0381-2 Gui 0381-2
FE0717-1 Gui 0717-1
5,55 Pudou 5
SRF.75 Quandou 7 (CK)
##2010-1 Yuechun 2010-1
##2011-1 Yuechun 2011-1
#422011-2 Yuechun 2011-2
F£0737-1 Gui 0737-1
FE147 Gui 147
4525 Huachun 2 (CK)
184565 Huachun 6 (CK)
R4 56-10 Nannong 56-10
T 5.21 Pudou 21
SR 515 Quandou 1
SR 555 Quandou 5
SRF.75 Quandou 7 (CK)
FL# # 5 Wami soybean
#4:2010-1 Yuechun 2010-1
#422011-1 Yuechun 2011-1
##2012-1 Yuechun 2012-1

51595 Gong 595

0.86

15.10

9.14

11.70

19.12

10.19

16.10

7.34

15.78

1591

HUH R
HhHi MR
HUW R
FHi MR
PO R
i MR
U R
PO R
HUW R
Fii MR
i MR
HUW R
Fii MR
PO R
P R
U R
PO R
P R
F i MR
i MR
i MR
FHi MR
PO R
P R
FHi MR
PO R
P R
U R
PO R
i MR
FHi MR

U R

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2012

2012

2012

2012

2012

2012

2012

2012

2013

2013

2013

2013

2013

2013

2013

2013

2013

2013

2013

2013

2013

2014
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Serial number Variety name Disease index Disease-resistant grade Identification year
33 16225 Huachun 2 (CK) 17.85 FH MR 2014
34 R 514 Quandou 14 16.44 TP MR 2014
35 SR 555 Quandou 5 19.36 it MR 2014
43 #7725 Huachun 2 (CK) 16.60 3t MR 2015
44 #5041 Pudou 041 10.77 it MR 2015
45 JR .55 Quandou 5 18.12 it MR 2015
46 25740 Shengdou 40 11.58 P MR 2015
47 ##:2013-2 Yuechun 2013-2 13.26 it MR 2015
36 F£4£57.107 Guichundou 107 9.67 i R 2017
37 #4105 Huachun 10 19.20 FiHi MR 2017
38 #4725 Huachun 2 (CK) 17.10 TP MR 2017
39 $R357.17 Quandou 17 12.50 it MR 2017
40 21740 Shengdou 40 8.70 P R 2017
41 47775 Huachun 7 14.69 Ht MR 2018
42 1#£306 Zhonghuang 306 18.00 it MR 2018
48 H:# 5112 Guichundou 112 15.09 FH MR 2019
49 #£4714°5 Huanchun 14 17.70 Ht MR 2019
50 #4155 Huachun 15 11.11 it MR 2019
51 3+ #34 Qihuang 34 19.14 FiHi MR 2019
52 %5720 Quandou 20 19.28 it MR 2019
F*4 ERATIATHXEKRTH (S2) mFE&H
Table 4 Resistant varieties in S2 group
5 v il TaA UL SNy
Serial number Variety name Disease index Disease-resistant grade Identification year
1 7151369-37 Gongxia 369-37 6.99 Ui R 2014
2 #E166 Gui 166 7.52 P R 2014
3 #£595 Huaxia 9 (CK) 15.89 iHi MR 2014
4 i & .25 Nanxiadou 25 16.05 i MR 2014
5 2£5.16 Shengdou 16 15.52 FH MR 2014
6 B E2011-4 Yuexia 2011-4 6.35 hus R 2014
7 520121 Yuexia 2012-1 15.14 it MR 2014
8 5 2013-1 Yuexia 2013-1 18.32 5l MR 2014
9 H52013-2 Yuexia 2013-2 9.03 B R 2014
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Table 5 Resistant varieties in S3 group

75 A R4 BURSER Ty
Serial number Variety name Disease index Disease-resistant grade Identification year
1 H:610 Gui 610 5.74 P R 2012
2 713419 Zhonghuang 19 16.81 FH; MR 2012
3 K#:77- 2 Kfeng 77-2 16.20 13t MR 2013
4 195125 Keliyuan 12 19.07 FH MR 2015
5 75#15-2 Suchun 15-2 17.41 FiPi MR 2015
6 ERHA/ASZEREA (S4) FERM
Table 6 Resistant varieties in S4 group
5 iR R4 ORI ER SN
Serial number Variety name Disease index Disease-resistant grade Identification year

1 HD0032 17.41 il MR 2013
2 £k Lvbaozhu  (CK) 9.54 B R 2013
3 £35S Quxian 3 (CK) 2.85 Ui R 2013
4 753%13-009 Sulai 13-009 8.09 P R 2013
5 753£201 Sulai 201 251 i R 2013
6 #53%50016 Sulai 50016 0.77 B R 2013
7 J75£ 5195 Suxiandou 19 3.56 i R 2013
8 M11-57 You 11-57 10.32 TPl MR 2013
9 B 392012-2 Yuexia 2012-2 5.30 P R 2013
10 #1595 Fudou 9 19.66 Ht MR 2014
11 GE Bk Lvbaozhu  (CK) 16.38 TP MR 2014
12 35 Quxian 3 (CK) 18.66 TPl MR 2014
13 %55 Quxian 5 19.49 i MR 2014
14 F374RiE Su 7 fuxuan 14.36 Ht MR 2014
15 #2002 Zhexia 002 16.15 5 MR 2014
16 YE6$12-07 Huaixian 12-07 18.91 TPl MR 2016
17 £E Bk Lvbaozhu  (CK) 10.93 iHi MR 2016
18 446 Nannong 46 12.38 Ht MR 2016
19 FR7HE%E Su 7 fuxuan 18.41 5 MR 2016
20 %5 ¥k Lvbaozhu  (CK) 11.51 TPl MR 2017
21 ##£35 Quxian 3 (CK) 19.87 iHi MR 2017
22 75522%5 Sudou 22 19.75 Ht MR 2017
23 W 0840 Zhexian 0840 5.48 i R 2017
24 HifE85 Zhexian 85 18.60 TPl MR 2017
25 4£5 18 Huaxia 18 9.26 P R 2018
26 #E# 5 95 Huaixiandou 9 18.96 Ht MR 2018
27 94246 Nannong 46 19.09 P MR 2018
28 7452 Nannong 52 17.22 iH MR 2018
29 #£35 Quxian 3 (CK) 19.35 iHi MR 2019
30 EHRP2%5 Jinke 2 19.38 iH MR 2019
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Table 7 Resistant varieties in S5 group

Fre i VAR RS HURSER BTNy
Serial number Variety name Disease index Disease-resistant grade Identification year
1 5637010 Edou 010 12.90 it MR 2011
2 %8012 Edou 012 10.90 P MR 2011
3 HTHO0431 Zhe H0431 11.90 iHi MR 2011
4 576140 Gong 6 140 8.87 U R 2012
5 # 17 Jidou 17 11.90 iHi MR 2012
6 #1525 Kodou 2 6.84 U R 2012
7 B 789 707-23-2 Nanchong 9707-23-2 6.13 Ui R 2012
8 K BE—"5 Tianlong 1 11.47 i MR 2012
9 HTH0634 Zhe H0634 8.74 i R 2012
10 #05-2 Gan 05-2 18.09 P MR 2013
11 2£751617-2 Shenggong 617-2 14.03 it MR 2013
12 KBg—5 Tianlong 1 (CK) 1033 P MR 2013
13 KfE—% Tianlong 1 (CK) 13.66 it MR 2014
14 KBg—5 Tianlong 1 (CK) 15.93 P MR 2015
15 #717.105 Gandou 10 11.30 it MR 2017
16 154601 Zhongdou 4601 13.40 P MR 2017
17 #717.10%5 Gandou 10 9.24 i R 2018
18 #9449 Nannong 49 15.44 P MR 2018
19 #2701 Xiangchun 2701 8.96 PiJi MR 2018
20 Wi 1024 Zhechun 1024 16.99 4 MR 2018
21 1% .26 Xiangchundou 26 (CK) 16.97 it MR 2019
22 #2105 Gandou 10 10.44 P MR 2019
23 449 Nannong 49 10.59 TP MR 2019

®8 BEREAXGHAEM (R) A (S6) Hfmmf

Table 8 Resistant varieties in S6 group

A i il TaA BRI LR SNy
Serial number Variety name Disease index Disease-resistant grade Identification year
1 101 9.79 Ui R 2011
2 103 10.10 sHt MR 2011
3 104 7.40 U R 2011
4 105 16.30 *Ht MR 2011
5 106 3.90 U R 2011
6 107 5.85 i R 2011
7 #5310 Fudou 310 (CK) 13.58 P MR 2012
8 #4571 Fudou 71 4.44 B R 2012
9 HE 15 Huidou 1 0.33 U R 2012
10 ] 57.06B12-1 Mindou 06B12-1 16.67 it MR 2012
11 #5717 Pudou 17 7.22 U R 2012
12 #5212 Pudou 12 15.56 it MR 2012
13 #5755 Pudou 5 9.51 U R 2012
14 JR37.12%5 Quandou 12 5.56 i R 2012
15 SR 5135 Quandou 13 9.17 U R 2012

16 JRE75 Quandou7 (CK) 458 PUE R 2012
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5
Serial number

Yl

Variety name

EAE R

Disease index

Disease-resistant grade

EILE)

Identification year

17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

##73.1014 Fudou 1014
#§ .11 Pudou 11
F#5.019 Pudou 019
¥ 5.55 Pudou 5
JR17.12%5 Quandou 12
SR 135 Quandou 13
JRE 15 Quandou 1
SR E.75 Quandou 7
#2310 Fudou 310
FI4NF19 Nannong NF19
JR .55 Quandou 5
(585 Shengdou 8
#4£2011-3 Yuechun 2011-3
#5105 Fudou 10
#3234 Fudou 234 (CK)
€445 Huachun 4
184775 Huachun 7
E 53 Maodou3 (CK)
F 4 15-2 Nannong 15-2
#5041 Pudou 041
JR.15 Quandou 15
#5211 Fudou 11

7.047 Pudou 047

HE0
#5.610 Pudou 610
SR .15 Quandou 15
JR5.17 Quandou 17
#5125 Fudou 12
#7234 Fudou 234 (CK)
% K235 Jiaoda 23
¥ 17704 Pudou 704
JR5.17 Quandou 17
75528 Sudou 28
J5.29'5 Sudou 29
H@ A< 7 525 Funongchundou 2
1485 Huachun 8
22 K24 Jiaoda 24
[ 7,105 Mindou 10
421821 Nannong 1821
#4¢88 026 Nannong 88026
S .20 Quandou 20
MALF3%5 Xinghuadou 3
A< 5 .25 Funongxiadou 2
#£5 105 Huaxia 10
%] 8 5 Minchengdou 8

75 [# 5 25 Suminxia 2

18.04
16.41
17.59
15.13
9.43

3.77

11.48
9.84

18.71
8.76

15.73
13.42
14.78
16.85
17.22
16.48
12.41
15.11
13.52
9.07

16.67
18.34
16.73
8.29

8.11

16.09
16.50
12.73
10.63
11.81
4.87

6.35

15.20
18.59
19.02
18.67
17.21
9.50

5.50

12.83
12.15
17.86
10.85
15.20
8.11

T MR
15 MR
T MR
i MR
B R
Bl R
5 MR
Hii R
15 MR
HiWi R
T MR
FiHi MR
1Hi MR
15 MR
T MR
i MR
iHi MR
T MR
5 MR
Hii R
1H MR
HiT MR
T MR
B R
Hii R
15 MR
T MR
i MR
iHi MR
T MR
Ui R
Hii R
15 MR
HiT MR
T MR
FiHi MR
1Hi MR
HU R
Hi R
i MR
iHi MR
T MR
5 MR
T MR
HiWi R

2013
2013
2013
2013
2013
2013
2013
2013
2014
2014
2014
2014
2014
2015
2015
2015
2015
2015
2015
2015
2015
2016
2016
2017
2017
2017
2018
2018
2018
2018
2018
2018
2018
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
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Table 9 Resistant varieties in S7 group

5
Serial number

st

Variety name

1

2

20

21

22

23

24

25

26

27

28

29

30

31

32

33

JI1#£1802 Chuanxian 1802
JI1#£1804 Chuanxian 1804
F§752-44 Nan 752-44
WiAi1801 Zhenong 1801
4 1803 Zhenong 1803
£EFKE Lvqiuwang
#50811-2 Qu 0811-2
W% 15 Quxian1 (CK)
65 Quxian 6
#55218% Sudou 18
K #2008 Xiafeng 2008
W4k 1204 Zhenong 1204
W4k 1619 Zhenong 1619
Wi4i1620 Zhenong 1620
Wi 18-6 Zhenong 18-6
i 4% 18-7 Zhenong 18-7
W4 18-9 Zhenong 18-9
Wif£86 Zhexian 86
C3
C4
Cc7
i#H#£13-10 Youchun 13-10
i 35 Gongxiandou 3
#%#K8%5 Lvqiu 8
7C08
ZC09
ZC10
ZCl11
ZC12
ZC13
{715 Quxian 1
H0427

Wit 555 Zhexian 5

G TR U SR BTNy
Disease index Disease-resistant grade Identification year
13.79 Ht MR 2018
14.69 FHt MR 2018
9.36 i R 2018
12.84 HHi MR 2018
13.00 HHi MR 2018
19.32 Pl MR 2018
6.71 P R 2018
11.21 HHi MR 2018
12.15 Ht MR 2018
6.47 Ui R 2018
12.85 HHi MR 2018
11.49 Pl MR 2018
9.88 P R 2018
13.17 FHt MR 2018
14.62 Ht MR 2018
13.10 HHi MR 2018
7.07 i R 2018
12.27 P MR 2018
15.98 FHt MR 2019
18.44 FHt MR 2019
18.14 Ht MR 2019
16.83 HHi MR 2019
19.77 i Hi MR 2019
12.52 P MR 2019
18.79 FHt MR 2019
13.38 FHt MR 2019
19.24 Ht MR 2019
17.93 HHi MR 2019
15.45 i Hi MR 2019
19.56 P MR 2019
15.84 FHt MR 2019
18.50 FHt MR 2019
11.92 P MR 2019

3 ik Gk

# A H & ( Colletotrichum Corda) E.TH ff 25 £,
SR E B AE YN TR, TR TR R UL AR
HEEN—NE, (Ei8id 460 fr R A FIEAAEY) 5]

AR S R, R
IRAR Ge M 2 R PR AR G S5 5k, B0 JE R XE LA B
i, WIEMERETL . T HRB A METN
{6, BIE TR i 7 5 b o A AR W D LR 7 8]
s NP HEAGE L R T B O A AR 2
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v, AU4E TS S (C rruncatum ) P B K A
)M Mo W (C
gloeosporioides ) " . TSI ( C. graminicola ) "™
MR ORI (C dematium) ", WU E (C
capsici ) " F1 C. chlorophyt™ ', i 1 Wk K T4k
IF P55 119 5 B SRR R - Sk S B T RO 25
- Sk ¢ JEL TR A T R IR S e ol A SR P B 55 4 Ao 7
XF 76 45y R AN T IR AT BUE S R L POt A
RL LB 38.16% 7, 1% i T Sk S 00 7 96 1
PEVBAE e R R SR T B PR I s VR X T T 59 iy K
L AT BRI P S E RS AP S IS T1-
32 WARR B BUPE, BUME SRR AY LE B R 96.61%:;
33 fyab M TBS-15 RARF B PPk, otk fl Hefl
%9 55.93%, AL, R BERR T A [ B A AU
I S5 R AR . AW LIS i) 45 R
SRR T, L 9 YR A (BT
75 MEE 35 ) WIETE B BB BRSS9, KI5 T
B E S E SR

AT R L, 2011—2019 4E A [ 4 8] K
LRI B R OEE Rl 13.64%~ 68.00%, L
2016 4Ff Mk, 2013 4Fdwc i, HAARAR R4 & B L
AL TN 28.70%~ 57.69%, X 3% B 3% [ 35 43 K 5 b
Jo B IR AR BAT B it o AR [R) 2 0l R L
TR b, G ACHT S B b X R T2 R R
Y1 48 B E AR T I 51, BT SR LR A
L, oM R 69.23% Fl 57.15%, X AT AE 5 E KA T
T Hby X R LB A T, R A b 4
ik HARIR AT O o SR R LR R A PO A B LR
ik, AR 5.89%, 3k 3 BH Fe [l 75 49 £ DR 2l o v
Z YU EL R, AT N SR A A B DR S B B R
T L B BT
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