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The population dynamics and control effect of important
natural enemies of the soybean aphid, Aphis glycines
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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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Table 1 Stages characteristics of soybean aphid predators in field (2008—2010, Xiuyan, Liaoning Province)

BA BB 1L ez ETHY 2l TR HEBIEEEY
Occurred stages Initial Fluctuating Rising Peak Declining Subsiding
KAER(H. H)
Occur period 6.1-6.6 6.6-6.21 6.21-7. 11 7.11-7.16-7.21 7.21-8.1 8.1-8.21
('month. date)
FELET
R (d) 5 15 20 10 10 20
Duration (day)
SR RREAAL ()
Mean predators 0.10.6 0.6-3.6 3.6-101.6 101.6-253-223.4  223.4-82.7 82.742.3
unit per year
ARFR I BRI (k)
Mean aphid population 0.119.7 9.7-157 157-21 045 21 045-32 858-9 242 9 242-6 780 6 780-776
size per 100 strains per year
A
RERN i i Sk R1 1 RS Rd R
Soybean growth period
IR (C)
Mean temperature 17.79 20. 07 22.41 23.40 24.12 23.89
(C)
- BIRA X (% RH)
Mean relative 73.60 80. 67 82.78 86.33 87. 15 83.87

humidity (% RH)

TE:RUADAE  R2 AL ] R3 V5 4K, 45 M) R4 - SLIEMHC RS - KL, 3R A
R1:Initial flowering stage; R2:Peak flowering stage; R3: Falling flowers and podding stage; R4:Pod elongating stage; RS:Pod

mature stage. The same below.
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F2 AKREHFRFHEEEEMEHHE(2008—2010, 10 T #F)
Table 2 Stages characteristics of soybean aphid predators in field (2008 —2010, Jianping, Liaoning Province)

BB W Peshi LT B TR HIE 1Y)
Occurred stages Initial ~ Fluctuating Rising Peak Declining Subsiding
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Occur period 6.1-6.6 6.6-6.21 6.21-7.6 7.6-7.11-7. 16 7.16-8. 1 8.18.21
('month. date)
= SAinal
FREE (d) 5 15 15 10 15 20
Duration ( day)
SR RN ()
Mean predators 0.6-1 14.9 4.9-64.6 64.6-247.8-167. 4 167.4-71.5 71.5-0.8
unit per year
AT BRBE R ()
Mean aphid population size 19-107 107-5 927 5 927-132 468 132 468-140 003-100 817 100 817-42 395 42 395-1 424
per 100 strains per year
o
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humidity (% RH)
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Fig.1 Population dynamics of important natural enemies on soybean aphid in field
(a;2008, b:2009, c¢:2010; Xiuyan, Liaoning Province)
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Fig.3 Controlling effect of important natural enemies on soybean aphid
(a;2008, b:2009, c:2010, Xiuyan, Liaoning Province)
UNE. KF#A7, FEF., UNE;Unit of natural enemy. The same below.
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Fig.4 Dynamics of aphid population size per 100 strains and occupancy aphidian number of natural enemy
(a;2008, b:2009, c¢:2010; Xiuyan, Liaoning Province)
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Fig.5 Controlling effect of important natural enemies on soybean aphid

(a;2008, b:2009, c:2010, Jianping, Liaoning Province)
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Fig. 6 Dynamics of aphid population size per 100 strains and occupancy aphidian number of natural enemy
(a;2008, b:2009, c¢:2010; Jianping, Liaoning Province)
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