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Abstract The effects of exposing aphids to S, S, S-tributyl phosphorotrithioate (DEF) on the effectiveness of eight kinds
of insecticides and on aphid carboxylesterase activity, were investigated in Aphis glycines ( Matsumura). Aphids were
collected in the field and reared on soybean seedlings in a laboratory for more than 30 generations. The results show that
beta-cypermethrin had the highest insecticidal activity on soybean aphids that had been exposed to DEF for 10 h. The
carboxylesterase activity of soybean aphids decreased gradually after exposure to DEF for 2 h, and reached its lowest level ,
69.6% , after 10 h. Activity gradually recovered after 24 h. The LCs, values of eight insecticides with three treatments;
exposure to DEF, pesticides mixed with DEF and pesticides without DEF, were as follows; beta-cypermethrin (0.294,
0.613,0.814 mg - L"), deltamethrin (0. 047, 0. 181, 0.340 mg - L™") , omethoate (91. 025, 144. 882, 107. 999 mg
- L™"), malathion (78.212, 147.546, 141.912 mg - L™"), imidacloprid (1.778, 7.689, 11.876 mg - L"),
acetamiprid (0. 814, 5.931, 9.581 mg - L"), methomyl (7.120, 19.559, 37.335 mg + L™') and carbofuran
(11.298, 20.957 , 23.927 mg - L™"). The results suggest that the inhibitory effect of DEF on carboxylesterase was
significantly greater in soybean aphids that had been exposed to DEF for 10 h. The pretreatment of soybean aphids with

DEF may enhance insecticide activity compared to either using insecticides without such pretreatment, or applying a
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mixture of insecticide and DEF. Our results provide a theoretical basis for the chemical control of soybean aphids in the

field.
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Table 1 Summary for insecticide tested
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IE H Bk NN
eI 97.0 VLA AL TATIRA T
Acetamiprid
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Fig.1 Effect of 30 mg - L ™' DEF pre-treatment times on synergism of

beta-cypermethrin activity against Aphis glycines
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The data in this figure are analyzed by Duncan in SPSS. Data with different letters indicate

significant difference at 0. 05 level. The same below.
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Table 2 Synergism of DEF on eight insecticides in Aphis glycines

Rl BN Lb 3 N R AR R LC4 (95% CL")
Insecticide Treatment Slope + SE X (mg-L7")
B sl o A TG
AR A e . 420 1.191 £0. 164  4.65 0.814(0.493 -1.222)
Beta-cypermethrin
= = B A5 AE e
FAGARA  FRGRUARS + DEF 420 1.297£0.193 4.2 0. 613 (0. 390 - 0. 907)
Beta-cypermethrin -~ Beta-cypermethrin + DEF
FHl DEF w4t 3
Pretreatment with DEF* 420 1.527 £0.231  2.15 0.294(0. 187 -0.420)
VB4 A TG
B I . 420 1.078 £0. 148  2.25 0.340(0.172 -0.575)
Deltamethrin
TR TR TR EAHE + DEF
Deltamethrin Deltamethrin + DEF 420 1.143 £0. 122 1.5 0.181(0.112 -0.279)
FH DEF FijAb2g
Pretreatment with DEF* 420 1.176 £0. 138 1.3 0.047(0.029 -0.072)
P
AR O 420 2.462 £0.439  6.05 207.999(129. 557 —278.457)
methoate
AR R AALRAR + DEF
Omethoate Omethoate + DEF 420 2.321 £0.287  3.00 144. 882 (11. 650 —181. 427)
JH DEF RijAb2H
Pretreatment with DEF* 420 2.640 £0.490 7.00 91.025(46. 610 - 127. 025)
EBTJ%}"‘@% 420 3.165 0. 608 2.4 141.912(98. 950 —177. 860)
Malathion
IR S8 + DEF
Malathion Malathion + DEF 420 2.339 £0.331 2.55 147. 546 (109. 121 — 186.936)
fl DEF fij4b 2
Pretreatment with DEF® 420 2.725+0.479  1.95 78.212(52.536 —101.065)
ﬂtkf@'uﬁ( . 420 1.805 +0.364 1.95 11.876(6. 588 —17.796)
Imidacloprid
Mt s Bk it LBk + DEF
Imidacloprid Imidacloprid + DEF 420 2.188 +0.637 4.35 7.689(4.674 -10.733)
 DEF fij4b2
Pretreatment with DEF* 420 0.941 £0.255 3.85 1.778(0.316 — 3. 864)
D}EE%. . 420 2.040 0. 258 3.2 9.581(4.114 -19.933)
Acetamiprid
WE H K WE K + DEF
Acetamiprid Acetamiprid + DEF 420 2.321 +0. 287 3.0 5.931(3.402 -9.019)
l DEF fij4b2
Pretreatment with DEF® 420 2.218 £0.279 8.1 0.814(0.493 -1.222)
RE 420 1.306 +0. 248 2.7 37.335(20.495 -55.541)
Methomyl
P& KZ Bl + DEF
Methomyl Methomyl + DEF 420 1. 119 +£0. 246 3.3 19.559(10. 312 -30. 061)
l DEF Fij4b 38
Pretreatment with DEF 420 1.016 £0. 178 2.1 7.120(4. 645 -13.325)
5 FT 420 2.294 +0. 299 3.2 23.927(18. 168 —28.591)
Carbofuran
LTNEY; 5 H &, + DEF
Carbofuran Carbofuran + DEF 420 2.757 £0.345  2.65 20.957(14. 050 - 26. 859)
DEF gij4b
JH DEF R 7 420  1.675+0.299 2.8 11. 298 (6. 203 — 16. 396)

Pretreatment with DEF*

‘7 DEF HiabHHRA L 10 by FR T 700 B FH B8 © R 95% B A5 X ] .

* represents pretreatment with DEF for 10 h;" represents the number of tested aphids;‘95% represents confidence limits.



- 1674 -

W B B3 Chinese Journal of Applied Entomology

48 %

110.00 ~

100.00 -

90.00

80.00 -

70.00 -

Activity remaining

FIRIEN: (%)

60.00

50.00 T T T T

10

12 20 22 24

AEBR A ]

14 16

Pre-treatment time(h)

2 30 mg - L™'DEF Fi4hIE kX T4/ 24 h 33k 59 R BAER B iE M RO I 2=
Fig.2 Inhibition of CarE activity in Aphis glycines exposing to 30 mg - L ™' DEF for 1 to 24 hours
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