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A safer method of controlling soybean aphids

XU Lei”" ZHAO Tong-Hua ZHONG Tao XU Guo-Qing

(Institute of Plant Protection, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract [Objectives] The soybean aphid (Aphis glycines) is one of the most important pests of soybean crops. The
traditional method of controlling this pest is based on applying a large number of chemical pesticides to achieve the control
index, which is harmful to humans, livestock and the environment. In order to achieve pollution-free, green control, control
measures were only applied in the early stage, so that the aphid population could not establish efficiently and the amount of
pesticide could be reduced. [Methods] A field test of selected pesticides were conducted using different concentrations of
seed coating and the effects of coating treatments on the control of soybean aphids, natural enemies, and other pests, in
soybean fields were investigated, together with the nutrition and food-safety of soybeans. [Results] Seed dressing can
significantly reduce the initial population number of A. glycines; the maximum number of aphids on 100 control soybean
plants was 448.15 times that on treated plants. Seed dressing was also effective in controlling Monolepta hieroglyphica
(P<0.05) but was harmless to populations of natural enemies. The seed coating treatment significantly improved the yield and
the quality of soybeans and pesticide residues were far below the MRL of the safety standard. [Conclusion] Seed dressing
can effectively control A. glycines without adverse effects on natural enemies. It can significantly increase soybean production,
and could be arelatively non-polluting method of controlling aphids on soybean crops.
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Tablel Insecticide of seed coating agents
N BRUNSY R R 2ifh L
Kb BEZ 7 Active ingredient Manufacturer Deals (mL/kQ)
Insecticide
2014 2015 2014 2015 2014 2015
B 600 g/L'IJH:E”?HR%‘{‘%"?ﬂJ 600 g/L HHSEW%‘(?%U H’i‘ﬁj\ﬁﬁﬁﬁﬁl WIFI T4 25 25
Gaogiao Imidacl o_prld Imldaclo_prld .Hebel ngong German Bayer
suspension suspension BIO_Chﬁrtlecal Co., the Seed Company 3 3
70%ME HU I Fh 7 7000ME HUEFPFALEE  FEEFEHAEY Fii e ek 3 1
B Ab BT 43 EOR A 43O 71 iR/ TERIP A IRAE] 4 2
Ruisheng Thiamethoxam Thiamethoxam German Bayer the Syngenta Crop
dispersible powder missible oil Seed Company Protection Co. Ltd. 6 3
TGN T ORI T ey OUEEREL s s
WS A A mEAAE aamam AT 6 6
Fudie Imidacloprid I'midacloprid SyngentaCrop o O%ﬁ; m%’;’”go
dispersible powder dispersible powder  Protection Co. Ltd. N 7 7

Ltd.
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*2 REAFNSLEREMHFERFHEE
Table2 Germination rate of soybean under different treatments of seed coating agents
) TR 10 RINETR (%) TR 20 KINETR (%)
ﬁfi%?flj %ﬁ'_] 13} 4 Rate of emetgence in tenth days after sowing Rate of emetgence in twentieth days after sowing
Insecticide Consistence
2014 2015 2014 2015
X Low 71.26 + 4.04ab 71.67 + 4.75ab 90.77 + 7.29b 87.31+7.11c
s .
" 5 i Medium 69.83 + 3.11ab 68.67 + 10.14b 89.01+7.17b 85.92 + 8.68c
Gaoqgiao
= High 62.51 + 3.49b 65.33 + 8.54b 88.93 £ 10.73b 84.99 + 6.47c
% Low 84.99 + 4.78a 89.33+ 1.83a 90.23 + 13.64b 96.46 + 12.43a
!E.}ré B - Medium 75.19 + 2.34ab 85.17 + 4.99a 89.92 + 8.25b 90.43 + 10.17bc
Ruisheng
= High 76.57 + 2.88ab 80.83 + 4.32ab 88.64 + 6.38b 92.37 + 7.46b
% Low 89.38 + 5.06a 71.50 + 6.31ab 92.17 + 11.25a 90.79 + 9.39bc
e
Iiii}iﬁe f Medium 86.23 + 1.92a 69.34 + 5.16ab 90.69 + 8.84b 88.24 + 4.25¢
= High 73.44 + 3.38ab 65.99 + 7.07b 91.29 + 11.44ab 85.48 + 4.88c
z5 %5 A Blank 88.69 + 3.94a 81.17 + 3.07ab 90.38 + 10.43b 86.11 + 7.04c
+ P 0.05 Duncan’s

The data in the table are mean + SE, and followed by different lowercase letters indicate significant differenceat P 0.05 by
Duncan’s multiple tests. The same below.
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Fig. 3 Controlling effect of Aphisglycines under different concentration treatments of Fudie in 2014
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#3 REATZLBREMFERENXAEHFEEZXHFM (2014)
Table3 Effect of important natural enemies under different treatments of seed coating agentsin 2014

VSIEGE] b R# (3 ) Natural enemies REEAE ()
Insecticide Consistence ik Spider wih Laydbug  FrUF i Scaeva pyrastri Natural enemies
& Low 11.24 + 6.76a 11.81 + 5.25a 21.44 + 7.66ab 56.86 + 14.99a
Gj'%a;qilago f Medium 9.27 + 3.59a 10.43+ 3.77a 20.51 + 9.39ab 50.54 + 14.63ab
& High 8.09 + 1.67ab 7.69 £ 1.52b 17.97 + 8.45b 43.70 + 10.92b
& Low 9.77 + 3.52a 8.33+4.71b 20.67 £ 11.25ab 53.11 + 12.83ab
Rﬁjiéshﬁeing 1 Medium 10.51+4.18a 7.96 £ 2.39b 20.38 £ 9.37ab 49.98 + 15.66ab
& High 7.38 £ 2.64ab 6.54 + 1.88b 16.56 + 7.29b 40.36 = 7.97b
& Low 11.93 + 2.8%a 11.29 + 3.26a 27.42 + 10.96a 63.66 + 20.29a
iid?f i Medium 10.41 + 5.03a 10.44 +5.17a 19.68 + 7.43ab 52.96 + 13.43ab
= High 7.79 + 2.83ab 7.78 + 2.31b 18.96 + 3.03b 42.91 +9.27b
25 %R Blank 9.86 + 3.2a 8.64 + 3.29b 20.88 + 7.64ab 50.94 + 13.13b

F4 RRATSLEREMFERENASHEEXRMZME (2015 5
Table4 Effect of important natural enemies under different treatments of seed coating agentsin 2015

Natural enemies

Natural enemies

Insecticide  Consistence Spider Laydbug Scaeva pyrastri

Low 7.18 + 1.24a 7.98 + 2.36a 5.75 + 2.88a 33.31+549a

Gaogiao Medium 6.97 + 0.49a 8.07 £ 3.33a 6.98 + 2.01a 19.27 + 1.28b
High 5.63+1.1l1a 5.75 + 2.43ab 7.35+3.42a 27.25+ 4.93ab

Low 523+ 1.18a 711+ 2.94a 6.37 £ 2.14a 33.62 + 3.09a
Ruisheng Medium 3.88+ 0.47ab 4.83 + 1.29ab 3.85 + 1.06a 24.44 + 4.18ab

High 3.28 £ 0.99ab 5.11+2.3ab 3.39+0.77a 18.37 £ 2.52b

Low 5.21+ 2.07a 8.18 + 2.94a 8.86 + 4.52a 41.14 + 8.96a

Fudie Medium 568+ 1.73a 6.74 £ 1.38a 494+ 1.27a 3255+ 6.27a
High 4.49 + 0.88ab 490 + 1.01ab 5.66 + 2.92a 27.22 + 3.61ab

Blank 522+ 212a 7.14+2.27a 5.08 + 2.32a 31.7+4.85a
4
2015
1.75
1.95
25 FRREHHERLGEHRIFRNLEHE
2014 a3y
2015
18.91 14.26 -
P 0.05 GB/T 20770-2008
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Table5 Controlling effect of Monolepta hieroglyphica under different treatments of seed coating agents

()

()

%

Infested plants Uninfested plants Rate of infested
Insecticide Consistence
2014 2015 2014 2015 2014 2015
Low 0.33+£0.06b 0.19+0.03b 120.75+4.99a 100.26 + 5.12a 0.27+0.18b  0.19+ 0.01b
Gaogiao Medium 050+0.13b 0.56+0.10b 121.25+3.30a 112.94+6.89a 0.41+0.22b 0.49+0.07b
High 1.25+022b 0.88+0.22b 111.75+6.70a 11856+ 7.44a 1.11+0.74b  0.74+0.25b
Low 0.75+047b 124+0.37b 110.50+3.70a 90.78+1.99a 0.67+0.13b 1.35+0.37b
Ruisheng Medium 0.25+0.01b 0.39+0.07b 109.75+5.12a 107.55+2.07a 0.23+0.090 0.36 = 0.09b
High 0.75+0.18p 0.17+0.02b 109.25+ 2.50a 119.46 + 4.26a 0.68+ 0.17b  0.14 + 0.01b
Low 150+ 042b 1.22+0.13b 113.25+8.77a 106.40+3.78a 1.31+0.45b 1.13+0.28b
Fudie Medium 150+0.36b 0.49+0.08b 115.00+4.97a 120.57+3.43a 1.29+0.33b  0.40+ 0.06b
High 0.00+0.00b 0.00+ 0.00b 114.00 +4.16a 133.62+ 7.38a 0.00+ 0.00b  0.00 + 0.00b
Blank 111.75+5.19a 97.56 + 7.18a 7.25+2.99 10.21+3.05b 93.91+2.15a 90.53+ 3.38a

F 6 MIG AT R AR KA # T B ARG X H 8 % M EEF0 Bk R ey e R
Table6 Controlling effect of medinalis and flea beetles under different treatments of seed coating agents

Medinalis Flea beetle

Insecticide Consistence 2014 2015 2014 2015
Low 341+ 1.04a 199+ 1.43a 12.37 + 6.07a 15.27 + 4.64b
_ Medium 3.81+ 0.55a 2.08+1.12a 11.33+4.18a 13.04 + 6.96b
Gaodiao High 3.84+1.12a 1.75 + 1.06a 10.95 + 3.44a 13.52 + 3.44b
Low 3.26 + 1.28a 2.15 + 0.66a 11.34 £ 3.27a 18.91 + 8.58a
Ruisheng Medium 3.09+0.41a 203x1.11a 11.13 + 2.26a 15.88 £ 5.05b
High 3.17 £ 0.48a 1.98 £ 0.64a 10.88 + 1.64a 14.59 + 3.93b
Low 3.76 £ 0.94a 2.25 + 1.06a 12.02 + 3.90a 15.89 + 4.52b
Fudic Medium 3.80+0.12a 2.07 + 1.26a 11.43 + 2.69a 1519+ 7.24b
High 244+ 0.77b 1.96 + 0.37a 11.38 £ 2.47a 14.17 + 6.78b
Blank 3.68 + 0.59a 1.95+1.23a 11.56 + 5.78a 14.26 £ 7.07b
0.01 mg/kg 299.93 P 0.05

26 FRREGHERLEMNXZH~EFM

BRI M

295.55



- 768 - Chinese Journal of Applied Entomology 53

R7T BREAFNERABEREFHRATRERNER (2014, 2015)
Table7 The detection results of pesticide residues under different treatments of seed coating agents

Detection

Insecticide Consistence Detection limit Unit Detection method Detection result
component
Low
Imidacloprid Not detected
Medium
Gaogiao Imidacloprid Not detected
High
Imidacloprid Not detected
Low
Thiamethoxam Not detected
Medium , 0.01 mg/kg  GB/T 20770-2008
Ruisheng Thiamethoxam Not detected
High
Thiamethoxam Not detected
Low
Imidacloprid Not detected
Medium
Fudie Imidacloprid Not detected
High
Imidacloprid Not detected
0.730 P 0.05
R°= 05827 P 0.05
2 765.28 kg-hm > 44.79%
2408.70 kg-hm 2
26.12%
9
3 itig
773.05 kg-hm™2 769.67 kg-hm™ 2009
P 0.05
P 0.05
7



- 769 -

POT'L6 FL6°6501 qL6'ST F6°6S P81°09 F L969L T9'L F €0F 999°81 F 6C°06C 90T 0 F TSI Suerd Bif fX E <z

BI6'CP] F S1°6961 89691 ¥9°9¢ BEO'TEL F 1€98I11 BEYCFO'TY BEL'LE FV8'8LE PLI'OFL'EL ysiy &

Q9v'8€1 F SO IVEl Q6L ST F LSS qz6'911 +20°2001 RBI'TFIIY 969°¢¢ F £9°6¢€¢€ NI0F IV WP th Apny
PO80° 10T F8L°SOTT 98891 ¥ §°SS POI'0S F SO'€LL 99L°0 ¥ 8'8¢ qyS'0€ F €L°CEE BYI'0FL9I Mo ) i B
9q6¥°0C1 F 65 PLTI q8ETL F6'7S Oq¢1'C8 F90°L16 LI F676¢ q88'9T ¥ 8T 1¥¢ 9600 F¥°S1 ysiy &

98E6CI F €9°LSTI q6¥°El F8'YS 6¥°09 F 80°8¢8 0G0l FT6¢€ q9Q9t'81 F ¥S6C¢ qI1'0 ¥ 9°61 WNIpSN th Suaysmy
POCI'0IT F20°LOT1 C901 F9vS PLI'LY ¥ T9C8L 986'0 ¥ 98¢ q8¢'0T ¥ £¥'9C¢ 992’0 ¥ 0'91 Moy FH
QqLTTYT F €6°9¢T1 B80°GI F8'9¢ 98¢6L F SH'€06 906’1 ¥ S'1¥ qzTs'TT ¥ 80°€€E 9qIT0F €SI ysSiy &

98E'6C1 F YT 8911 BV F 1°96 dTL09 FTT6¢8 96¢E° 1 F €0V qLE'9T F £0°6C¢E qe1°0 ¥ 8°S1 WOIPIN th oerboen

MY ECT F €€°8EII 96T’ 11 F 1°SS 9L9°8S F 18°608 QLTI FT6€ q86'v¥C F 8¥°8C¢ qLTOF6°S1 Mo YY) fr®

PISIX Juauo) PIRIA Juuo) PIRIA Juauo) Juaueal],
(W3 ) P (%) By (o-WU-3Y ) T (%) HY (o-WU-3Y) P (%) BY JuarpaIdul it 3 (15 7

[euonInnN
18] pue uel0ld F Y HIE uroxd opn1) ElEHE 18] OpnI) Ll E Bk —
SR
JUAIPAISUI [eUONLINU UO SHUITE SUNEL0d PIIS JO SPUIWIBAL) JUIIIPJIP JO 13T 6 AqEL
OHZE0HE WL STHHE Y CHEW L BN Bl 6 %
- 906°08 F $8°6061 B9l F69°8 BP9 FOL'8E  OQ9L°1 FTT'IT qE6'9€ F €6'66T  ALSTI F EL9VI Py8'8 ¥ 88°9L Jueld B fx El ==
6Ly BRL'OCI F8T'SILT Oq9TTOF89'C  298Y'T F €T'LT BOI'CTFTLOE BEO'06 F SL'LTE  BTL'EY FEL'L8L  9€T09 F €5°291 YSiy &
TI'9C  qeESySEFOL80FPT  O48L°0 F S8'C 46T EFS06C  9B69°0 F9L9T BEROE F LITEE  BOSWCFSL'SLL  OTYLTFIT6Il  WNIPSN e 5ipng
(494 968°1S1 F 6€T661 a8y’ I FO¥'S  9ey9'T F80'vE q99¢€'0 F ¥1°CC 481761 F SS°S6T qee’L F81°0ST  PIBI'E F00'C6 MoTY) R
91T  QBIEY8Y F99'1CET  2A¢H 0 F 80V SISEFSLTT  qB96'I F6L°ST qeL’ 9T F 68°90€  qI0'8I F €8°FS1 9698 FS1°001 ysiy &
19°01 qeQT' 81T F 9¥'CI1T qIT0 F €TY qQ9L°€ F €1°6C ar0'S F LV'€C  qBEROT F LTOIE  A86'91 F 81871  PIS9'L F06'€6 WP th - Guoysiny
919 qQezy'691 F 1S°LT0C ATV 0 FOS'V a84'C F €2°0¢ qS€’l ¥ €5°CC BLOTI FSLIEE 907’9 FOL' LYl  POE8'Y F €56 mo1y)  FHE
66°¢l Qe8I TOT F66'9L1C  qLBOFEEY 296V’ CF069CT  qe9E’0 F 614C QLY €€ F8I'VOE  BRO'TI F0S 981 €061 F00°80C YSiy &
¥0°6 qe8T'9S F¥¥'Ct80C  AELOFOL'Y ayrs'y F01°0¢ AQcy'cF ¥I°eT 99701 FOL'S0E  qepL'C F €8'891 OLL'6 F88'SIL  WNPIN tfi  oerboen
L1'8 qee8’611 ¥ €6'S90C ALY’ 0 F0E'S 98€'T ¥ $6°0¢ 9070 F $6'CC qes69 FSLEIE q6€6 F 0E'¥SI 96EY F06'96 moqy) Lo
Jre1 juerd 1od juerd zod juerd 1od
asEa1OU] PISIA 1sad £q paSewe@  susaq paroyiIA - WSIOM Pads-Q | 1PquINu padg 12quInu pog WS1ou pog 90UQ)SISUO))  PIONIASU]
(% ) skeel Hr (Wy-8Y ) FEof () Hidg () =y (8) HTHH () WM (L) ¥Ew (8) ExEWY HWEE (L2 HETY
$10)9€] UONINSUOI §)I puUk PPIL U0 SJUISe FUNLOI PIIS JO SHUIUNBIL) JUAIIIP JO 3P 8 d[qeL

72 08 F B X A E = W E = B Y B 152 B4 [l sk

8 ¥



- 770 - Chinese Journal of Applied Entomology 53
3000 3000
¢ *®

= 2500 = 2500+
2 Q * *
>
o 2000 \’\.\O‘\N ; 2000 :
) |
% 1500 F % 1500 }
iv) ~
< 1000t y=-233.6x+ 5763 ~ 1000} y=136.3x—3292
i R2=0.730 i R2=0.582
L s500F . 500f

0 . . . ] 0

13 14 15 16 17 38 39 40 41 42 43 44

HAEM & (%) Crude fat content

BIREATLERNEFRNFHEER. HEASE5-8EXES R
Fig. 7 Correlation analysis between crude protein content, crude fat content and yield under different treatments

# 7

O,
and Luther 1986
2005

10

Lawford
2002
2006

HEHEE (%) Crude protein content

EPG

Sk (References)

Ca WT, Hou LB, Liu EC, Jang WC, 2006. The effection mechanism
of maize seed coating on the delaying seeds germination. Journal
of Maize Sciences, 14(1): 123-126. [ , , ,

, 2006.
, 14(1): 123-126]

Dai CC, 2005. Studies on the population dynamics of Aphis glycines
(Homoptera: Aphididae) and its natural enemies control. Master
dissertation. Heilongjiang: Northeast Agricultural University. [

, 2005. (Aphis glycines Matsumura)
]

Detlef W, Klaus T, 1999. Chloronicotinyl Insecticides: A success of
the new chemistry Yamamoto |, Casida JE (eds.). Nicotinoid
Insecticides and the Nicotinic Acetylcholine Receptor. Berlin
Heidelberg: Springer Japan. 109-125.

Drinkwater TW, 1994. Comparison of imidacloprid with carbamate
insecticides, and the role of planting depth in the control of false
wireworms, Somaticus species, in maize. Crop Protection, 13(5):
341-345.



-771-

Ford KA, Casida JE, Chandran D, Gulevich AG, Okrent RA, Durkin
KA, Sapong R, Bunnelle EM, Wildermuth MC, 2010.
Neonicotinoid insecticides induce salicylate-associated plant
defense responses. PNAS, 107(41): 17527-17532.

Lawford B, Luther W, 1986. Effect of hydrophilic polymer seed
coating on the imbibition, perspiration, and germination of sweet
corn at four matric potentials. J. Am.Hort.Sci., 111(4): 517-520.

Maienfisch P, Huerlimann H, Rindlisbacher A, Gsell L, Dettwiler H,
Haettenschwiler J, Sieger E, Walti M, 2001. The discovery of
thiamethoxam: a second-generation neonicotinoid. Pest Manag.
i, 57(2): 165-176.

Mullins JW, 1993. Imidacloprid: a new nitroguanidine insecticide
Duke SO, Menn JJ, Plimmer JR (eds.). Pest Control with Enhanced
Environmental Safety ACS Sym. Washington DC: American
Chemical Society. 183-198.

Nauen R, Reckmann U, Armborst S, Stupp HP, Elbert A, 1999.
Whitefly-active metabolites of imidacloprid: biologica efficacy
and translocation in cotton plants. Pesticide Science, 55(3):
265-271.

Nauen R, Ebbinghaus-Kintscher U, Schmuck R, 2001. Toxicity and
nicotinic acetylcholine receptor interaction of imidacloprid and
its metabolites in Apis mellifera (Hymenoptera: Apidae). Pest
Management Science, 57(7): 577-586.

Schroeder NC, Dumbleton AJ, 2001. Thiamethoxam seed coating on
rape seed for the control of cabbage aphid Brevicoryne brassicae
(L.). New Zealand Plant Protection, 54: 240-243.

Taylor AG, Allen PS, Bennett MA, Bradford KJ, Burris JS, Misra
MK, 1998. Seed enhancement. Seed Science Research, 8(2):
245-256.

Tomizawa M, Casida JE, 2003. Selective toxicity of neonicotinoids
atribution to specificity of insect and mammalian nicotinic
receptors. Annu. Rev. Entomol., 48: 339-364.

Wang XY, Chen Y, Zhao TH, Xu L, Xu GQ, 201la. Population
dynamic and fecundity parameters of Aphis glycines in different
soybean cultivars. Soybean Science, 30(5): 830-833. [ ,

) ) , , 2011a
, 30(5):
830-833]

Wang XY, Zhou LH, Chen Y, Zhao TH, Xu L, Xu GQ, 2011b. The
activity of some physiological indexes of soybean leaves fed by
Aphis glycines. Chinese Journal of Applied Entomology, 48(6):
1655-1660. [ , , , , ) ;
2011b.

, 48(6): 1655-1660.]

Xu GQ, Chen Y, Wang XY, Liu PB, Xu L, Zhao TH, 2011.
Adaptation of the dwarf forms of soybean aphid, Aphis glycines
to environment and impact on soybean yield. Chinese Journal of
Applied Entomology, 48(6): 1638-1645. [ , , ,

, 2011.

, 48(6): 1638-1645.]
Xu L, Zhao JQ, Xu GQ, Zhong T, Zhao TH, 2015. Artificia

induction of sexuales in Aphis glycines (Hemiptera:Aphididae).
Chinese Journal of Applied Entomology, 52(6): 1429-1437.
[ , , , , , 2015.
, 52(6): 1429-1437)]
Xu L, Zhong T, Zhao TH, Xu GQ, 2016. Migration quantitative
dynamic of Aphis glycines in the suction trap monitor and the
relationships with meteorological factors in Shenyang. Chinese
Journal of Applied Entomology, 53(2): 365-372. [ , ,
, , 2016.
, 53(2): 365-372]
Zhang SM, 2005. A study of effect and application on yield and
quality of soybean on applying seed coating formulation. Master
dissertation. Jilin: Yanbian University. [ , 2005.

-1

Zhou R, Lin YE, 2002. Effects on development and reproduction of
seeding coating of pumpkin. Seed, 125(5): 63. [ , ,
2002. . ,
125(5): 63.]

Zong JP, Wei SJ, Wang JY, Luo WC, 2009. System is distribution of
imidacloprid in tomato crop and its control effect against bemisia
tabaci with foliar spraying or root pouring. Chinese Journal of
Pesticide Science, 11(2): 219-224. [ , , ,

, 2009.
, 11(2): 219-224.]



