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Effect of planting date on the population dynamics of the soybean
aphid and its natural enemies
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Abstract [Objectives] To determine the influence of planting date on the population dynamics of the soybean aphid (Aphis
glycines Matsumura) and its natural enemies. [Methods] Soybeans were planted on three different dates and the numbers of
aphid and natural enemies on soybean plants were recorded weekly. The population dynamics of apterate and alate 4. glycines,
the rate of increase and the correlation between numbers of soybean aphids and their natural enemies were analyzed. [Results]
There was no difference in the population dynamics of soybean aphids between the three planting date treatments. The peak
period for alates was earlier than that for apterates. The appearance and disappearance of aphids on soybean plants was delayed
by the planting date, as was their general spread and decline. Numbers of aphids on plants with a delayed planting date was
more than, or equal to, that of those on plants with a normal planting date. The degree of correlation between aphids and
natural enemies increased with planting date. The correlation was highest between aphids and Harmonia axyridis and was also
high between aphids and Oruis sauteri, Chrysopa spp., and Aphidiidae spp. [Conclusion] Planting date had a strong effect on
when aphids appeared and disappeared from soybean plants. Peak aphid numbers and the correlation between aphid numbers
and those of their natural enemies increases if the planting date delayed.
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Fig.1 Apterae population dynamic of Aphis glycines in 2012
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2 TEEBEHEHTOAENE (2013)
Fig.2 Apterae population dynamic of Aphis glycines in 2013
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Fig. 3 Alatae population dynamic of Aphis glycines in 2012
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Fig. 4 Alatae population dynamic of Aphis glycines in 2013
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El5 AREEHFETHEBEFKRER (2012)
Fig. 5 Rate of plant infested by Aphis glycines in 2012
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Fig. 6 Rate of plant infested by Aphis glycines in 2013
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Fig. 7 Rate of population growth of Aphis glycines in 2012
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Fig. 8 Rate of population growth of Aphis glycines in 2013

#2012 FHEH 1 AEAAETHREXRFHENT (K100 £
Table 1 Population dynamic of soybean aphid and natural enemies by treatment 1 in 2012 (unit/100 plants)

- Date(month-day)

Species  6-19 626 7-3  7-10 7-17 7-24 7-31 8-7 8-14 821 828 9-4 9-11 9-18

X1 9 4 0 0 0 2 2 0 2 0 0 0 0 0
X2 1 9 0 5 25 27 12 8 0 2 3 3 0 0
X3 0 6 2 0 17 15 5 8 0 0 3 0 0 0
X4 1 5 0 0 3 13 27 10 2 3 2 0 0 0
Xs 0 1 2 0 2 12 10 30 0 17 2 0 0 0
Xs 1 1 0 0 0 0 2 0 0 0 0 0 0 0
X7 0 8 0 0 22 0 0 0 0 0 0 0 0 0
Y 76 455 718 4190 10545 15843 7787 5925 1618 627 317 153 110 0

X4 Propylaea japonica (Thunberg); X» Harmonia axyridis (Pallas); X3 Oruis sauteri ( Poppius
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X4 Chrysopa spp.; Xs Aphidiidae spp.; X Predaceous spiders; X7 Episyrphus balteata
De Geer; Yi Y2 Y3 1 2 3 ; Y1 Y2 Ys: A glycines by planting date
treatment 1, 2 and 3; the same below.

R2 2012 FHEH 2 AEAATHREXRFHENT (K100 £
Table 2 Population dynamic of soybean aphid and natural enemies by treatment 2 in 2012 (unit/100 plants)

- Date(month-day)

Species  6-19  6-26 7-3  7-10 7-17 7-24 7-31 8-7 8-14 821 828 9-4 09-11 9-18

X1 1 3 3 0 2 0 4 2 0 0 0 0 2 0
X2 1 7 0 2 44 82 19 30 3 1 0 1 3 0
X3 0 1 4 12 20 5 13 9 2 4 11 0 0 0
Xa 0 0 2 0 14 27 27 26 3 4 4 2 0 0
Xs 0 1 0 0 0 23 14 3 4 5 5 1 0 0
Xe 0 2 0 0 0 0 2 0 0 0 0 0 0 0
X7 0 8 0 0 0 0 3 0 0 0 0 0 0 0
Y2 40 298 759 2514 10170 13140 5687 4787 2610 1093 815 613 560 123

R3 2012 FHEH3ABAXEYREXFHENT (K100 #5)
Table 3 Population dynamic of soybean aphid and natural enemies by treatment 3 in 2012 (unit/100 plants)

- Date(month-day)

Species 626 7-3  7-10  7-17 724 7-31 8-7 8-14 8-21 8-28 9-4 9-11 9-18 9-25
X1 1 0 0 0 4 1 3 2 0 0 0 0 0 0
X2 0 0 6 25 19 57 17 8 3 9 3 1 1 0
X3 0 0 2 0 3 4 9 4 0 4 1 0 0 0
X4 0 0 1 0 12 16 11 14 5 2 0 1 0 0
Xs 0 0 0 6 10 13 4 8 3 3 3 2 1 0
Xe 0 0 0 0 0 0 1 0 0 0 0 0 0 0
X7 0 0 6 0 0 12 1 0 0 0 1 0 1 0

Y3 225 271 1

[oN)

29 4128 7671 13308 4808 1584 898 503 346 734 684 234

R4 BEHANBEHTIXHSXEHFMXREKE (2012 F)

Table 4 Correlation degree between aphid and natural enemies in 2012

X1 X2 X3 X4 Xs X X7
Y 0.7768 0.9045 0.8804 0.8486 0.8277 0.7574 0.7890
Y> 0.8300 0.9308 0.9082 0.9109 0.8841 0.8072 0.8169
Y; 0.8704 0.9558 0.8737 0.9179 0.9288 0.8529 0.8732

p=0.5 The identification coefficient p=0.5.

3 ¥ i
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Table S The plant stage of soybean in the three planting date treatment in 2012

Date 1 Treatment 1 2 Treatment 2 3 Treatment 3
6-5 V1 — —
6-12 V3 Ve —
6-19 V4 V2 —
6-26 V8 V4 Ve
7-3 Rl V5 V2
7-10 R2 R1 V4
7-17 R3 R1 V7
7-24 R4 R2 R1
7-31 R5 R3 R2
8-7 R5 R4 R3
8-14 R5 R4 R3
8-21 R6 RS R5
8-28 R6 R6 RS
9-4 R6 R6 R5
9-11 R7 R6 R6
9-18 R8 R7 R6
9-25 — RS R7

V2 Ve R1
R2 R3 R4 RS R6 R7 R8

Vegetable is determined by the number of fully expanded trifoliates, for example: V2, the plant has two fully expanded
trifoliates; Vc, cotyledon stage R1, first flower; R2, full bloom; R3, pod formation; R4, full pod; RS, pod fill; R6, full size

pod; R7, pod maturation; RS, mature.

2013 8

Vet and Dick 1992)
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