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Abstract: Soybean cyst nematode severely restricts the improvement of soybean yield and quality in Heilongjiang Province. To
determine the distribution and occurrence of soybean cyst nematode in Heilongjiang Province, a random sampling survey was
conducted from 2015 to 2022 in the main production areas of soybean. The investigation found that cysts were detected in all
regions from 2015 to 2018 except Daging, Anda, Taikang, and Lindian in 2015. The number of cysts per 100 gram of dry soil
increased with each year, showing a positive growth trend on the average. However, compared to 2016, there was a slight
decrease in the number of cysts and the average growth rate in Sunwu, Yi’an, and Daqing during 2017. The results of the
difference in cyst detection rates between 2015 — 2016 and 2016 - 2017 showed a decrease in 10 cities and counties,
indicating that soybean cyst nematode is prevalent in soybean areas of Heilongjiang Province. Between 2019 and 2022, all
samples tested positive for SCN. Detection rates of cysts in 12 areas remained consistent at 100% for four consecutive years.
The average number of cysts per 100 grams of dry soil ranged from 3.2 to 38. 7, which was slightly lower than the figures
recorded from 2015 to 2018. Specifically, in Fujin, Tailai, and Suibin, the number of cysts detected over the four years was less
than 10 per 100 grams of dry soil. In contrast, Harbin and Shuangcheng observed an average cyst count exceeding 20 per 100
grams of dry soil in the samples each year throughout 2019 —2022. According to the identification of races, the dominant races
are still race 3. In addition, race 6 was detected in Yi'an and Daqing, while race 14 was detected in Anda. This study has clarified
the occurrence current situation of soybean cyst nematode in the main soybean-producing areas of Heilongjiang Province,
providing guidance for the comprehensive control and breeding of resistant soybean varieties against soybean cyst nematode.
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Fig.2 Soil cyst number in the main and surrounding soybean production areas

of 8 cities and counties in Heilongjiang province from 2015 to 2017
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Table 1 Difference in cyst detection rates of soil samples between each year (2015 -2017)
—_ FEAS SCN 6 H AR ] 25 (i S FEAC SCN #6; H R4 ] 250
Annual difference in SCN detection rate Annual difference in SCN detection rate
Sampling site Sampling site
A16-15 A17-16 A17-15 A16-15 A17-16 A17-15
I E Jiayin 6.7 0 6.7 5 11 B Keshan 2.3 6.3 8.6
ST Heihe 32.5 0 32.5 TR B Kedong 12.1 3.5 15.6
#3755 Xunke 16.7 0 16.7 FERE Baiquan 3.3 -1.2 2.1
R Sunwu 2.1 2.1 0 BT Hailun 8.2 0.3 8.5
FK %M Wudalianchi 0 0 0 220 2 Suiling —1.1 8.1 7.0
4t T Beian 9.5 -1.5 8.0 KT Anda - 0 -
YA T Nehe 14.7 5.3 20.0 KIKTi Daqing - -1.6 -
7T E Nenjiang 12.5 0 12.5 A E Lindian - 0 -
K% R Yian -1.5 4.6 3.1 Z&HE R Taikang - -6.2 -
V34 Average - - - V34 Average 8.7 1.1 9.8
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Table 2 Detection of SCN races in 18 counties of Heilongjiang Province

Her
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. FEAR AL ENEY o . INFPR A
FEAR b A5 ES FEAEL FEAR HE BN -
Total Number of i AR S s,
Sampling Detection Number of valid Valid sample 2
sample number/ samples Mutation site
site rate/ samples/ rate/ Race
15 detected/ of race
% By %
1
& Jiayin 95 93 97.8 19 20.0 3
SR Heihe 105 92 89.2 17 16.2 3
#h 3 H Xunke 85 80 94.4 21 24.7 3
R Sunwu 94 93 99.3 12 12.8 3
TR Wudalianchi 110 110 100.0 18 16.4 3
47 Beian 95 88 93.3 10 10.5 3
I T Nehe 107 97 91.6 16 15.0 3
T L Nenjiang 103 98 90.0 23 22.3 3
2 B Yian 107 100 93.8 19 17.8 3.6 W R
FLI1E Keshan 103 98 95.0 20 19.4 3
SR B Kedong 87 81 93.6 17 19.5 3
FE R E Baiquan 104 100 9. 1 21 20.2 3
ST Hailun 111 103 93.1 19 17.1 3
i H B Suiling 68 61 90.0 11 16.2 3
L RV e
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LR A
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Table 3 SCN detection rate and cyst amount in 30 counties of Heilongjiang Province from 2019 to 2022

o th = -4 2 K

REEHR Sample number Detection rate/% Average of cyst number
Sampling site

2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022
Wy /REETT Harbin 3 3 2 3 100 100 100 100 25.3 27.6  31.8 35.8
XU Shuangcheng 2 3 2 2 100 100 100 100 32.6 37.2  21.3 31.8
T EL Binxian 4 5 3 4 100 80 100 100 22.4 387 22.5 19.3
#e22 £ Yilan 8 3 5 4 75 100 80 100 11.3 156  10.8 12.7
2% B Mulan 5 5 4 5 100 100 100 100 19.8  22.1 14.7 16.5
FER B Baiquan 2 8 7 8 100 100 100 100 16.7 28.9 24.5 24.6
o2z £ Yian 5 7 8 5 80 57 50 100 16.5 19.1 14.8 17.8
HE)1| £ Huachuan 5 - 3 6 80 - 100 67 10.6 - 14.8 15.5
BT Fujin 2 3 3 2 100 100 100 50 3.6 6.2 5.4 4.8
2P B Lanx 3 3 4 2 33 100 50 100 12,4 10.3 15.7 8.3
F3 B Baoging 11 10 10 7 91 100 90 86 13.3 12.0  12.4 11.2
22k B Tailai 3 2 2 - 100 100 100 - 5.7 3.2 9.5 -
AL E Luobei 3 3 2 2 33 33 0 0 6.8 13.2 0.0 0.0
25 Suibin 2 3 1 2 50 33 0 0 4.4 6.2 0.0 0.0
HHE Jixian 4 2 1 2 50 100 0 50 16.8  21.7 0.0 9.8
it £ Youyi 3 3 2 2 67 67 50 100 23.5  27.3 16.4 12.6
1Tl Mishan 3 3 2 1 100 67 100 100 4.4  15.7  12.9 8.5
Jt42 T Beian 3 4 2 3 100 50 100 67 23.2  16.7  18.5 18.4
T E Nenjiang 4 2 3 2 100 100 100 100 157  18.8  25.3 13.6
ik E Mingshui 4 3 3 3 100 100 100 100 16.3 15.4 12.8 11.7
B E Bayan 6 5 4 7 83 100 100 86 13.3 159 10.7 13.1
FPIE Jiayin 1 2 1 1 0 100 100 0 0.0 16.3 18.4 0.0
BRSIHT Tieli 2 1 2 1 100 100 100 100 3.2 17.3 10.4 16.3
HHETH Hailun 3 2 3 1 100 100 100 100 23.4  16.4  26.2 11.3
AREE Linkou 1 2 3 2 100 100 100 100 12,4 15.7  10.4 16.2
B# 8 Suiling 1 2 - 2 100 50 - 100 8.3 13.2 - 9.3
T2 Ning'an 1 2 1 1 100 100 100 100 7.3 5.2 13.2 10.5
HH B Gannan 1 3 2 2 100 100 100 100 10.3 12.6 8.3 11.3
PR E Qing’an 3 2 1 1 100 100 100 100 12,4 15.6  11.3 15.0
HEFRTT Hailin 2 2 2 1 100 100 100 100 23.4  15.7  17.2 18.2
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