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Population dynamics and spatial distribution pattern of
Aphis glycines in Heilongjiang Province
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Abstract A field survey of the population dynamics of the soybean aphid, Aphis glycines Matsumura, was conducted
during growing seasons from 2007 to 2009 in Heilongjiang Province, northeastern China. The results show that aphids
colonized soybeans in the middle of June, and that nearly 100% of plants were colonized in the next 3 to 5 weeks. The
peak abundance of soybean aphids occurred in early August after which the population began to decline in mid-August. In
2007, colonization occurred relatively early and initial densities were obviously higher than in 2008 and 2009. The
aggregation index of A. glycines distribution in the field was 7> 0, m*/ m> 1, Ca> 0, C> 1, indicating a clustered
spatial distribution throughout the growing season. The Iwao regression equation was m”™ = 7.14758 + 1.11200m,

suggesting that the basic component of population distribution is individual colonies and that individuals attract each other.
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Fig.1 Population dynamics of Aphis glycines in 2007
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Fig.2 Population dynamics of Aphis glycines in 2008
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Fig.3 Population dynamics of Aphis glycines in 2009
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Table 1 Assembling indices of Aphis glycines in different period in 2008

H # Date x S? m” 1 m”*/m Ca
6-19 0.04 0. 08 1. 040 1. 000 26. 000 25. 000
6 -26 0. 06 0.10 0.727 0. 667 12. 111 11. 111
7-3 0.44 2.24 4. 531 4. 091 10. 298 9.298
7-10 14.17 308. 57 34. 946 20.776 2. 466 1. 466
7-17 58.93 1439.70 82. 361 23.431 1. 398 0. 398
7-24 130. 64 3703. 82 157. 991 27. 351 1.209 0.209
7 -31 219. 80 5912.79 245.701 25.901 1. 118 0.118
8-7 112. 46 2180. 34 130. 848 18. 388 1. 164 0. 164
8-14 2.83 3.13 2.936 0. 106 1. 037 0. 037
8 -21 1. 82 10. 89 6. 804 4. 984 3.738 2.738
8 -28 0.18 0.31 0. 902 0.722 5.012 4.012
9-4 0. 08 1. 60 19. 080 19. 000 238. 500 237.500
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Fig.4 Rate of population growth of Aphis glycines
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The population dynamics and control effect of important
natural enemies of the soybean aphid, Aphis glycines

LI Xue-Jun'™ ZHENG Guo' WANG Shu-Xian' XING Xing’
LI Yan’ YU Guang-Wen® YOU Guang-Lan’
(1. Liaoning Key Laboratory of Biodiversity and Evolution, Shenyang Normal University, Shenyang 110034, China;
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Abstract The population dynamics and the control effect of important natural enemies of the soybean aphid were
systematically investigated during 2008 to 2010 in mountain regions of eastern Liaoning Province and semi-arid hill regions
of western Liaoning Province, China. Forty four species of natural enemies from 16 families and 7 orders were identified,
among which Leis axyridis (Pallas) was the dominant species. The results of field experiments indicate that populations of
important natural enemies of aphids in soybean fields went through six consecutive stages; initial, fluctuating, rising,
peak, declining and subsiding. Significant positive correlations were found between the mean population size of soybean
aphids and overall numbers of their natural enemies in three years. A significant sub-annual correlation was also found
between the overall number of natural enemies and the aphid population per 100 plants. In eastern Liaoning, the
population dynamics of natural enemies fluctuated closely with those of soybean aphids, suggesting that the former had a
significant controlling effect on the latter. The population peaks of natural enemies and soybean aphids were well matched
from 11 to 21 of July, resulting in a sharp decline in soybean aphids after that period. After late July, soybean aphid
numbers declined gradually due to high temperature and rainfall, fungal infections and plant aging effects which caused
their natural enemies to progressively move out of soybean fields. In western Liaoning, natural enemies moved into soybean
fields 10 to 15 days later than soybean aphids and consequently had a relatively weak controlling effect on early soybean
aphids. Populations of natural enemies also peaked about 5 days later than that of the soybean aphids resulting in relatively

serious infestations of soybean aphids in this region.
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