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Control of soybean aphids by predatory syrphids in northeast China

LAN Xin LUO Ji CHENG Xin-Yue ™

(College of Life Sciences, Beijing Normal University, Beijing 100875, China)
Abstract  Predatory syrphids are important natural enemies of aphids. Field investigations showed that fifteen
aphidophagous syrphids belonging to nine genera occur in soybean fields in northeastern China. Among these, Episyrphus
balteatus ( De Geer), Eupeodes corollae ( Fabricius ), Sphaerophoria indiana ( Bigot) and Sphaerophoria rueppelli
(Wiedemann) were common species with different population dynamics in the field. E. balteatus was dominant during the
period of soybean growth, E. corollae was dominant in the early period and Sphaerophoria was dominant in the mid and
late period. The population dynamics of syphid larvae was coincident with that of aphids. Testing the prey consumption of
different instars of syrphid larvae at different prey densities indicates that the theoretical predatory capacity of E. balteatus
was, on average, 984 aphids per larva. Assessment of the effects of syrphid predation on aphids in field showed that their
control efficiency could reach 60% at a predator to prey ratio of 1/150. Efficiency fell to 40% at a ratio of 1/250 but
aphid consumption reached a peak of 102 aphids per syphid larva. Our results indicate that aphidophagous syrphids have
great potential as a biological control for soybean aphids.

Key words syrphidae, population dynamics, predatory efficiency, biocontrol, conservation
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Fig.1 Population dynimics of aphids-syrphids in Xiuyan, Liaoning Province in 2009
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Table 1 Average developmental duration of Episyrphus balteatus
L7 5 L1 12 L3 L L
Stages Egg 1™ instar 2" instar 3" instar Pupa Adult
AR E Hy(d G k=3
q:ijiﬁjfﬂﬁ( ) 7 R 2.4 2.2 1.9 2.7 7.2 18.5
Duration (d) In lab
(g%
HALTER NA 2.3 2.1 2.6 12.6 9.35
In field

T NA FREH .

NA indicates that no data.

AT BT I A ATy U AN ] 2 K L H P
P W3R 2. ] Holling 5] # J7 # #EAT U145,
AR e R R R R (R 3) o SRR, R
B IR A 4 O R ) BS iR R H A B
e 1R ST 3k, 2 % 133 3k, 3 % 226 Sk it

TR 1 Sk 398 HOT =5 ZE A I a] 23 ) O 28. 5
10.8.6.3 min, Z55 R4 BFUE 4 IS A U A
Dt TG0 S 2 4 3k 4t — Az P 7 1 R 14
Huig2y5 984 H, n] UL, MR £ I0F e X A S0 4
BRE B, AR R TR RE
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Table 2 Average daily predation capacity of Episyrphus balteatus

w1 0f 41 2% B Density of aphids
Stadium 20 40 60 80 100 120 140
1 A
“ Aﬁg 7.43 12. 87 15.47 19. 57 23.83 25.46
17 instar
2 %
- 29. 87 42.59 47.57 57.17 63.43 66. 03
2™ instar
3
" 39.31 51.73 63.70 72.13 87.85 93.56
3" instar
*3 EHRUMHHNASHNHENERFE
Table 3 Predatory efficiency equations of Episyrphus balteatus
et [5Hl £: J5 AHCRE TR A
Stadium Disc equation Correlation coefficient Theoretical predation capacity
1 A
u .W} Na =0.4193N/(1 +0.0198 x0.4193N) 0. 8984 50. 5181
17 instar
2 %
- Na =0.9812N/(1 +0. 0075 x0.9812N) 0. 9250 132. 5946
2" instar
3%
o Na =1.1504N/(1 +0.0044 x 1. 1504N) 0. 9404 225. 5686
3" instar




6 3] 2 B KA A 5 DA M R e o 2K B SO DR 2 M 14 42 3 2800 o A - 1629 -

PR £ O i P (] 4 N 0 5 R WL 5k 4
SERLER TERSE R 1: 150 B, 8 E R SRk 1 B
KB 60% 5 B3 12 il WA 2t I 7 1: 250 B e 22,
102 3k, HEFEBCRATIAR] 40% DL b R, fE

FINJg AE ] [ SRR ZRAE T, 45 F HAE 1:250
AN I SR 2 308 0 ok K M IS A e 42 o 2
%O

F4 AEAPFRZEZHTETRURNEEDEERR
Table 4 Control efficiency at different ratio of Episyrphus balteatus

i % I PR B RE
Syrphid/Aphid Effect of control Consumption of per syrphid

1:300 27.39% 82

1:250 40. 85% 102

1:200 52.16% 91

1:150 59.87% 91

1:100 57.51% 58
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The temporal distribution of the aphid parasites, Lysiphlebus fabarum
and Binodoxys communis, in soybean fields in Liaoning, China

XI Yu-Qiang"®  YIN Xin-Ming® LI Xue-Jun® XU Biao> ZHANG Yan-Zhou'*

(1. Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China;
2. College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China; 3. University for Science and
Technology Zhengzhou, Zhengzhou 450064, China; 4. College of Chemistry and Life Sciences, Shenyang Normal University,
Shenyang 110034, China; 5. Center of Agricultural Technology Popularization, Xiuyan Manchu Nationality Autonomous County,
Liaoning Province, Xiuyan 114300)

Abstract The braconid parasitoids, Lysiphlebus fabarum Marshall and Binodoxys communis Gahan, are important natural
enemies of the soybean aphid Aphis glycines. In 2009 and 2010, the temporal distribution of these species was studied in
soybean fields in Xiuyan, Liaoning, China using checkerboard sampling and field surveys. Results show that L. fabarum
was first detected in crop fields around mid-June in 2009, after which numbers of this species rapidly increased to a peak
around mid-July. After a subsequent decline in numbers, a second peak was observed in early August 2009. The temporal
distribution of both parasitoids in 2010 was almost the same as in 2009 except that the second population peak was not so
distinct. B. communis had increased in number by the end of June, with the population stabilizing from early June or mid-
July until the end of August. In general, B. communis appeared later and was less abundant than L. fabarum. L. fabarum
was also reared in nylon-net covered cages in fields under different treatments. The number of mummified aphids was
greatest at a parasite ( @ )/aphid ratio of 1: 100. These results provide some useful basic knowledge for the control of the

soybean aphid.
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