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Crop diversification as a method of managing the soybean aphid,
Aphis glycines Matsumura
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Abstract [Objectives] To determine the benefit of intercropping soybeans as a means of controlling the soybean aphid, Aphis
glycines Matsumura. [Methods] Field surveys of the population dynamics of the soybean aphid, 4. glycines and its natural

enemies were conducted in 2009. A field experiment using cages artificially infested with 500 aphids per plant into which natural
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enemies were released was conducted to study the ability of indigenous predators to reduce the soybean aphid population. To
study the influence of crop diversity on soybean aphids and their natural enemies, soybeans were intercropped with different crops
at two sites in Heilongjiang Province, early maturing potato at Jiamusi, and Lagenaria spp., Cucumis melo, Nicotiana tabacum
and Zea mays at Mudanjiang. [Results] Aphids colonized soybeans in mid-late July, and infestation reached 100% after 3 to 5
weeks. The population peak occurred from late June to early August, and aphids began to disappear in early September. The
dominant species of natural enemies were mainly lacewings, ladybugs and parasitoids. Releasing adult Harmonia axyridis and
Chrysopa phyllochroma at a ratio of 700 aphids : 1 natural enemy, resulted in rates of soybean aphid decline of 54.78% and
78.79%, respectively after 7 days. In the fields intercropped with early maturing potatoes, natural enemies increased by 2.6 times 5
days after potatoes were harvested and the soybean aphid population decreased by 51.3% in intercropped fields compared to
soybean monocultures. In soybean fields intercropped with different crops, the ratio of natural enemies to soybean pests was 1 :

65.2 in soybean monocultures compared to 1 : 26 to 1 : 42 in intercropped fields and the soybean aphid population was 40.7% to
83.5% smaller in intercropped fields. [Conclusion] The soybean aphid population peak was on 3, August in 2009. The dominant
species of natural enemies were mainly lacewings, ladybugs and parasitoids. In fields in which soybeans were intercropped with
early maturity potatoes, some natural enemies migrated to soybean plants after the potatoes were harvested significantly reducing
the population of soybean aphids. The ratio of natural enemies to soybean pests was much higher in soybean monocultures than in
intercropped fields, suggesting that crop diversity can facilitate the bio-control of soybean aphids by their natural enemies.
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Fig. 1

Population dynamics of Aphis glycines and its natural enemies in 2009
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Table 1 Control effect of natural enemies against soybean aphid population

7d 14d
7 d after releasing 14 d after releasing
Natural enemy Releasing ratio
Nunmer of aphid . €) Nnmber of aphid . €)
Decline rate Decline rate
per plant per plant
700 : 1 4 592.8a 54.79 17.7b 99.75
Harmonia 1000:1 8 120.6a 20.06 20.6b 99.71
axyridis
2000:1 6 344.4a 37.54 3 120.8ab 56.15
700 : 1 2 155.0a 78.79 3 667.7ab 48.46
Chrysopa 1000:1 7 467.8a 26.49 5672.2a 20.30
phyllochroma
2000:1 9567.8a 5.81 3 612.2ab 49.24
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Control — 10 158.3a — 7116.7a —

P>0.05 3

Data within a column followed by the same letters are not significantly different at 0.05 level by Duncan’s multiple range test.
The same for Table 3.
x2 XRESRADRZFREHETRSXFHE (EAKRE, 2009
Table 2 The population of aphid and natural enemy in intercropped-plant field of soybean with early maturity
potato (Jiamusi, 2009)

/100 Intercropped-plant Monocultured
Number of Intercropped-plant soybean field potato field soybean field
population
(heads per
100 plants) Before harvesting After harvesting Before harvesting ~ Before harvesting  After harvesting
) 420.0 254.7 1319.3 297.3 522.7
Aphid

70.7 184.0 160.0 64.7 94.0
Natural enemy

®3 XES5ZMEYEEEXIPFMREMERLE (BT, 2009
Table 3 The population of aphid and natural enemy in intercropped-plant field of soybean with different crop
Mudanjiang, 2009

7 11 11, June 7 26 26, June
( /100 )
. ( /100 ) . . .
Intercropping model . The ratio of Soybean aphid The ratio of
Soybean aphid
number per 100 plants natural enemy number per natural enemy
and pest 100 plants and pest
o 244.2b 1011 5118.4b 1:26
Cucumber-soybean-corn
L 400.5b 1:153 2 745.1bc 1:37
Cucurbit-soybean-corn
- 314.3b 1:18.9 1 420.3cd 1:42
Tobacco-soybean-casaba
o 334.7b 1:89 4183.2b 11357
Sugarbeet-soybean-corn
912.6a 1:52 8 638.6a 11652

Mono-cultured soybean
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