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Analysis on the Toxicity Variation and Virulence Structure of Soybean Phytoph-

thora sojae in Heilongjiang Province
MA Shu-mei, HAN Xin-hua

( Agricultural Source and Environmental College , Heilongjiang University , Harbin 150080, China)

Abstract: A set of foreign standard soybean differentials was applied to systematically examine the virulence genes and struc-
tures of soybean Phytophthora sojae( SPS) ,which were isolated from soybean production regions in Heilongjiang province dur-
ing 2009 to 2012. The results showed that all known virulence genes in the tested SPS strains from Heilongjiang province could
overcome all known major resistance genes. Three hundred SPS strains tested were divided into 28 different virulence types.
The virulence types of 1a,7;6,7;7;1a,1¢,6,7;1a,3¢,4,6,7;1a,1d,3¢,5,7;1b,1k,4,6,7 were the predominant popula-
tions and the proportion of which were 17% ,21% ,9% ,7% ,4% ,5% and 6% ,respectively. Meanwhile the first three viru-
lence types were distributed in the main soybean production regions of eastern,central and northern of Heilongjiang province.
The formation of SPS virulence genes in the soybean production areas in Heilongjiang province was complex and in Harbin and
Qiqgihar the types of genes were up to 15 species. rpslk is an important resistance gene, there was virulent pathogens existed
acting on the rpslk gene and the proportion was 10. 3% ,which illuminated that there were strong virulent strains of SPS in Hei-

longjiang soybean production areas. Thus it is urgent to discover new resistant genes and culture new resistant resources.
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Table 1 Virulence structure and its distribution of soybean Phytophthora sojae in Heilongjiang province
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Soybean planting region Virulence structure Geographical distribution Number of Physiological
appraisal strains races

W4 /R Harbin 7;1a,7;1a,3¢,4,6,7;6,7 2% Hulan 7 4
7;1a,7;6,7 P 3% Acheng 5 3
7;la,3a,4,6,7;1a,1d,3¢,5,7 i 7% Shangzhi 5 3
6,7:1a,3a,4,6,7:1a,3¢,5,7;1b,3¢,4.5,6,7 WU Shuangcheng 5 4
7:1a,7:1a,3a,4,6,7;1a,1d,3¢,5,7 £ B Binxian 6 4
la,7:3¢,7:1a,3a,5,7;1b,3¢,4,5,6,7 J71F Fangzheng 5 4
3¢,4,5.6:1a,1b,1¢,1d,1k,6,7 %22 Yilan 6 2
la,1d,7;1a,7;3¢,4,5,6 [ Bayan 9 3
la,1b,1c,1k,6,7:3¢,4,5,6;1a,1d,3¢c,7 A% Mulan 7 3
7;6,7;1a,1d,3a,7;1b,3¢,4,5,6,7 JH 7] Tonghe 7 4

la,7;la,lc,1b,5;6,7;1a,1c,4,6,7

JiE % Yanshou 5 4
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Soybean planting region Virulence structure Geographical distribution Number of Physiological
appraisal strains races
FFMIR Qigihar  1a,1d,3¢,5,7;1b,5,7;3¢,7;1a,1b,1¢,5,7 J8T. Longjiang 5 4
la,1c,1b,5;1d,7;6,7;1a,1d,7 &2 Yi’ an 5 4
1a,7;6,7;3¢,7;1a,1c,1b,5 723k Tailai 5 4
6,7;1a,1b,1¢,5,7;3¢,7;6,7 T Fuyu 6 4
1b,1k,4,6,7;1a,1k,7;1a,1b,1k ,4,6,7 7111 Keshan 3 3
la,3¢,6,7;1d,7;6,7;1a,1b,1¢,5,7 # % Kedong 4 4
AP Jixi la,1b,1k,4,6,7;6,7;1a,1d,3a,5,7;1a,1d,7;7 11| Mishan 8 5
la,7;1a,1d,7;1a 1¢,6,7;1b,5,7 J%k Hulin 5 4
la,7;1b,1k,4,6,7;1a,lc,6,7 X% Jidong 4 3
#455 Hegang la,1¢,6,7;1a,1b,5,7;6,7;7 Bt Luobei 7 4
6,7;1b,1k,4,6,7;1a,1¢,6,7;1a,7 22% Suibin 7 4
1b,1k,4,6,7;1b,5,7;1a,1b,1k,4,6,7 ~JL— Erjiuyi 7 3
MG 1] Shuangyashan  1a,1k,7;1a,1c,7;1a,7;1a,1b,1¢,7 W Jixian 8 4
1b,1k,4,6,7;1a,1k,7;1a,1b,1k,4,6,7 E ¥ Baoging 6 3
1d,7;1a,l¢c,1b,5;6,7;1a,1¢,4,6,7 I Youyi 6 4
6,7;1b,1k,4,6,7;1a,1¢,6,7;1a,7 149 Raohe 7 4
< Daging la,1d,3a,5,7;1b,5,7;1d,7 29 Zhaozhou 3 3
la,1d,3¢,5,7;1b,5,7 Y5 Zhaoyuan 3 2
P4 Yichun 7:1a,7;6,7 A7 Tieli 3 3
la,1¢,1b,5;1d,7;6,7;1a,1d,7 B Jiayin 4 4
FEASY Jiamusi 1b,1k,4,6,7;1b,5,7;1a,1b,1k,4,6,7 [7T. Tongjiang 7 3
la,7;1b,1k,4,6,7;1a,1¢,6,7 B Fujin 4 3
la,1b,1k,4,6,7;6,7 HEFF Huanan 7 2
la,1¢,6,7;1a,1b,5,7;6,7;7 H¢)1| Huachuan 6 4
7;1a,7;6,7 Ui Tangyuan 6 3
1a,7;6,7;3¢,7;1a,lc,1b,5 $E¥E Fuyuan 7 4
£ &3 Qitaihe la,1d,3¢,5,7;1b,5,7;1d,7 -+ &1 Qitaihe 4 3
la,1b,1k,4,6,7;6,7 247 Boli 2 2
- FHT. Mudanjiang la,7;1b,1k,4,6,7;1a,1¢,6,7 $:FHT. Mudanjiang 3 3
la,lc,1b,5;1d,7;6,7;1a,1d,7 Ak Hailin 4 4
7;1a,7;6,7 %2 Ning’ an 3 3
la,1¢,6,7;1a,1b,5,7;6,7;7 #E Linkou 4 4
S Heihe la,1d,3¢,5,7;1b,5,7;1d,7 3] Heihe 5 3
la,1d,7;1d,7;3¢,4,5,6;7 1t Beian 6 4
F AN Wudalianchi  1a,7:6,7:3¢,7:1a,1c,1b,5 EXREB Vo 4 4
dalianchi
la,1d,7;1a,7;3¢,4,5,6;7 [HUT. Nenjiang 5 4
la,1b,1k,4,6,7;6,7 PR Sunwu 3 2
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Soybean planting region Virulence structure Geographical distribution Number of Physiological
Appraisal strains races
224k, Suihua 1b,1k,4,6,7;1a,1k,7;1a,1b,1k,4,6,7 224 Suihua 9 3
la,1b,1k,4,6,7;6,7 435 Anda 7 2
la,1b,l¢,5,7;1a,1b,1d,1k,3b,3¢ ¥§1& Hailun 8 2
la,lc¢,6,7;1a,1b,1¢,5,7;6,7;7 2274 Lanxi 5 4
la,lc,1b,5;1d,7;6,7;1a,1d,7 H K Qinggang 5 4
la,1b,1k,4,6,7;6,7 A 7K Mingshui 5 2
la,1b,lc,1d,1k,2,3¢,6,7; 2% Suiling 8 4

la,1b,1¢,5,7;6,7;7
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Table 2 Virulence structure of soybean Phytophthora sojae in each major soybean production regions

K=K

Soybean production region

JARIIIB: LS

Detection location

VIR LS

Virulence structure species

WA £

Observation year

rP5 Center & R 15 Harbin 15 2009,2010,2011
274k, Suihua 12 2009,2010,2011
P West FFFFIR/R Qigihar 15 2009,2010,2012
e}k Daging 3 2009,2010,2011
Z5EB East 9 5 Hegang 11 2011,2012
FLHE 1] Shuangyashan 12 2009,2010,2012
FEAYT Jiamusi 11 2009,2010,2011
R South £ &7 Qitaihe 5 2011,2012
HFHT. Mudanjiang 9 2009,2010,2011
X595 Jixi 10 2011,2012
4t North 5[ Heihe 12 2009,2010,2011
% Yichun 6 2010,2012
2.4 MNEERHERNEFIME 5 60
e X R . B 50
P 5L 4 4 A T IR 24 91 2 0 8 A AU A gE ¥
PR X S 0 2 R 500 TR R Hh A 6 DL P 1, =E 30
U . =g .
SR psT M BLUR 5, O 55, 3% , LR X £5 ¥
rpsla, NI ZER 32% , B {2 XT rps3a, 4 LA g ; 0
HH 2.3% o (HAREREHIROA 10.3% Bk iE 5 o b e a0k g 6T
= P dLIAl Resistance genes

il rpstk B
P13 3 W0 5 DR X 5 Jir BT 14 4706 i T Ry
rps3a > rpslk > rpslc > psld > mpslb >rps6 >msla >rpsT .,

B XEEHREEENBRRE

Fig. 1 Pathogenic frequency of major resistance
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