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Co-toxicity of abamectin with three chemical insecticides
against Schizaphis graminum on wheat
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ZHU Zhenxi, CHEN Xiling, ZHANG Baizhong

(College of Resources and Environment , Henan Institute of Science and Technology, Xinxiang 453003, China)

Abstract To delay resistance, achieve reduction and synergization of chemical insecticides, we explored co-toxici-
ty of abamectin with imidacloprid, acetamiprid and sulfoxaflor against Schizaphis graminum on wheat. The results
indicated that co-toxicity coefficient (CTC) was 148.2., 152.6, 132.2, 156.2 and 157.3 when the proportion of
active ingredients of abamectin and imidacloprid was 3:1, 13:9, 1:2, 1:4 and 1:7, respectively, of which the
proportion of 1:7 had the highest co-toxicity, with the LCs, value of 0.485 pg/mL. CTC was 155.3, 198.9 and
139.1 when the proportion of active ingredients of abamectin and acetamiprid was 15:1, 5:2 and 1:1, respective-
ly. of which the proportion of 5:2 had the highest co-toxicity, with the LCs value of 0. 255 prg/mL. CTC was
241.3, 176.3 and 206.4 when the proportion of active ingredients of abamectin and acetamiprid was 2:1, 1:3 and
10:19, respectively, of which the proportion of 2:1 had the highest co-toxicity, with the LCs, value of 0.222 pg/
mL. All the proportions above had significant synergism. This study provided important theoretical basis for over-
coming or delaying the resistance, reducing the cost and improving the control efficacy on wheat aphids.
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THEZ KB Sitobion avenae KRB 4545 5 Rhopa-
losi phum padi 7% — X UWF Schizaphis graminum Fi
F TR B Acyrthosi phon dirhodum (Walker)
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1.1.2 #35

98. 54 % g B bk 5 2% (acetamiprid) s 96. 00 % it
HimkJE 24 (imidacloprid) » 98. 20 % Pl 4 17 £ 512} (ab-
amectin) , 99. 00 % % NE H e I I 25 (sulfoxaflor) ,

95. 20 %0 AR )5 2Y (omethoate) Y12k H URIITE 5
ety A FRA
1.2 REAHE
1.2.1 Eh0=E

A I R R FE B A 24 I R et
SR TR HLE T | R | ER PR BT 4 B 2K 40
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Table 1 Proportion of each agent in the compound pesticide

450 A A/ BRI B/ % 4l R A/ B B/ %
Group Agent A Agent B Group Agent A Agent B
1 100 0 7 40 60
2 90 10 8 30 70
3 80 20 9 20 80
4 70 30 10 10 90
5 60 40 11 0 100
6 50 50 12 0 0
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P3¢ 2 AT, W HBROG 2 SO ) 9 ) B, S
LCso 47 0. 236 prg/mlL, FPR R AR AL ik AU JRURE
JHRh » L LCso 43314 0. 245.,0. 328 0. 442 pg/ml, Fif
AR R T S1RAR L LG5 0. 929 pg/ml,

Hi 3% 3 AJ A1, BT 4 R 2% 5 ik ek TE L rpok)
OB RS TARRMBC LA 9:1,8:
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Table 2 Toxicities of the four insecticides on greenbug

- £ Slope LT (95 R HD / Fr s HERRBG
1 - ;I d CE¥E EFriER) pg e mL ! Degree of Correlation 2
nsecticide (Mean=+SE) LCs0(95% confidence limit) freedom coefficient X
AR omethoate 2.176=40. 223 0. 245(0. 177~0. 304) 13 0. 995 7.044
P4k 2 abamectin 2. 406+0. 267 0. 929(0. 639~1. 665) 13 0. 962 6. 086
IE 1Bk acetamiprid 2. 28640. 228 0. 236(0. 164~0. 446) 13 0. 983 5. 264
it H1 Bk imidacloprid 2.18440. 235 0. 328(0. 231~0. 422) 13 0. 991 4. 433
e B sulfoxaflor 2.07940. 243 0. 442(0. 274~0. 634) 13 0. 993 7.936
x®3 FEFHRSHHMARE LT E - X FHEER"
Table 3 Lethality of different proportion of abamectin and imidacloprid on greenbug
AR BRE (C+A) e mL ! RS EE (C A) . RN o
AL /pg*m ARRS . BUBFET-R/ % SLERIET%R/ % AL
Proportion Mass concentration of Proportion of active Predicted calit ob J calit Ratio of toxic effect
C:A (C+A) ingrcdicms C:A redicted mortality served mortality atio oI toxic errec
1:0 0. 33+0. 00 - - 45.15 -
9:1 0. 30+0. 09 3:1 43 80. 26 1. 860
8:2 0. 26-+0. 18 13:9 44 90. 56 2. 045
7:3 0. 23+0. 28 1:1 45 70.79 1. 556
6:4 0. 20+0. 38 1:2 47 65. 34 1. 383
5:5 0. 17+40. 47 1:3 48 60. 98 1. 250
4:6 0.1340. 56 1:4 48 75.23 1.563
3:7 0. 10+0. 66 1:7 49 80. 87 1. 633
2:8 0.07-+0. 75 1:10 49 60. 02 1. 224
1:9 0. 03+0. 85 1:28 50 60. 10 1. 200
0:1 0. 00+0. 94 — — 65. 28 —

1) &t C Ayl Hunk, A g BTLAER & o
In the table, C means imidacloprid, and A means abamectin.
H1Z% 4 R BT TR 2R 5 It RS [T E P 22 —
S R BE AR T A R R RO L A 9:1,8:2,6¢
4,5:5,4:6H1 2:8, DL 9 18 HR fix i 155 81. 35%,
HPEE R T 1. 25 MR LLHIA 9:1.822,4: 6
2:8, AW E T SEBC Ly 9+ 1R e s BERL L B
KoM 1,667,

Y% 5 AT, BT 24 B 22 5 9RUE HR R A [R] L
Xf 22 Z U R BOE R TS A A 82
4:6, DL 8: 230 FE K fw i . 1K B 80. 21 %0, BEAL LK
F L3 W RC LBl R AL Ry 8221 4:6, 11 2 FhC L
BRSO S0 B A5 hy 8+ 2 1 Bsf 6, B R0 LE
K,k 1,702,



45 F:47 2 1) HOCPHAE PR R S 3 P2y A SN S OX 22 — S Ik &8 ) . 221 -
R4 MAERRSREARTEELNZ - XFHIEER
Table 4 Lethality of different proportion of abamectin and acetamiprid on greenbug
AB (A+B) ingredients (A:B) Predicted mortality Observed mortality ~ Ratio of toxic effect
1:0 0. 93-+0. 00 — - 45.12 —
9:1 0. 84-+0. 24 7:2 48 81. 35 1. 667
8:2 0. 74+0. 05 15:1 49 65. 38 1. 327
7:3 0. 65+0. 07 9:1 49 55. 63 1.122
6:4 0. 56+0. 10 11:2 48 60. 56 1. 250
DB 0.47-+0.12 4:]1 48 60. 21 1. 250
4:6 0. 37-+0. 14 5:2 47 70. 85 1. 489
3:7 0.28-+0. 17 OLID) 46 25.22 0. 543
2:8 0.19-+0. 19 1:1 45 60. 24 1. 333
1:9 0.93+0. 22 4:1 18 55. 85 1. 146
01 0. 000, 24 — — 55. 36 —
1) Py A KBTAEE B AR
In the table, A means abamectin, and B means acetamiprid.
x5 MARRSRERRBERIE - XFHIEE"
Table 5 Lethality of different proportion of abamectin and sulfoxaflor on greenbug
oo Massconcemaomof | Droporson o sve | PUVEUHG | SERELRIG
D:A (D+A) ingredients Dt A Predicted mortality Observed mortality ~ Ratio of toxic effect
1:0 0. 4440, 00 — - 50. 32 —
9:1 0. 40-+0. 94 3:7 43 30. 52 0. 698
8:2 0. 35+0. 19 2:1 47 80. 21 1. 702
7:3 0. 31+0. 28 1:1 45 35. 33 0. 778
6:4 0. 26+0. 38 2:3 44 50. 89 1. 136
D8H 0. 22-+0. 47 1:2 43 &b 75 0. 814
4:6 0. 18-+0. 56 1:3 43 60. 56 1. 395
3:7 0. 13-+0. 66 1:5 42 50. 85 1. 190
2:8 0. 90-+0. 75 6:5 45 50. 77 1. 111
1:9 0. 44-+0. 85 10:19 43 55. 56 1. 279
0:1 0. 00+0. 94 - - 55. 98 -

1) 2214 D AT A Sy BT %

In the table, D means sulfoxaflor and A means abamectin.
MEERS 3 MUFERBEERINEZR
BFEARIE R I E I A

G E TR B 225 3 AL 24 52 I A R K

PeL B T RAT U RS TR B L AL O T ik —

AN RE XS AT L 2H 45 1 335 AR R 40 0 45 e L 2k

M E SR G I LGy, RJA 454 H i

ANEE R LCso IR R AL

Hi7 6 R BT AR AT 3R 5 Mk SR ROy L 331

13:9,1: 2,154, 1+ 7T, HIL R E04 510 148. 2,

152. 6,132. 2,156. 2,157. 3, NIERAE A L M 1 10},

HICFE R B 119, 7, g MINAE . 24P 35 4 3508

2.2

SR 1 TN R B B R AL FE R AL 157 3, LG
0. 485 pg/ml,

B 7 AT, B4 TR 2R 5 RE KA RO ) T
15:1,5:2, 1 1/}, H L 25009 155. 3,198, 9,
139. 1, W3S VE R i 7 i), I3 R0k 81. 9,
FFEBUER . A RN HE Ry 5 2R B R
375 2B 198. 9.L.Coo W 0. 255 pg/ml,

Hi e 8 TJ T, Bl 2 T 2R 5 JRUNE LR NS A R o)
b 2:1,1:3,10: 19, H L3 280451k 241. 3,176. 3,
206. 4, B IGHAE R . S E A RO ST HE 2 1) A
B RILEE R B 241, 3,LC50 0 0. 222 pg/ml,
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Table 6 Synergetic effect of different active ingredient proportion of abamectin and imidacloprid on greenbug
ATRORTH () e LRI | BWIE RN RERK
Proportion of active CEHME R UER) 5% BEH/ pg » mL~! S Degree of Correlation Co-toxicity
ingredients (C: A) Slope(Mean=SE) LCs0(95% confidence limit) x freedom coefficient coefficient
1:0 0. 663+0.0194 0. 328(0. 231~0. 422) 3. 206 10 0. 923 -
0:1 0. 28440. 322 0. 929(0. 639~1. 665) 0. 976 10 0. 939 =
3:1 2.683+0. 781 0. 264(0. 101~0. 355) 1. 342 10 0.916 148. 2
13:9 2.516=40. 758 0. 293(0. 101~0. 378) 2.589 10 0. 923 152. 6
1:1 1. 85440. 583 0. 406 (0. 322~0. 525) 0. 598 10 0.917 119. 7
1:2 1. 90640. 590 0. 515(0. 405~0. 679) 3.019 10 0. 953 132.2
1:4 1. 776+0. 573 0. 438(0. 305~0. 540) 1. 140 10 0. 936 156. 2
1:7 2.133+0. 588 0. 485(0. 316~0. 563) 1. 627 10 0. 928 157. 3

1) RN C oyt sk, A Sy BRI 3R s DUAUR AR N ARIHEZG )

In the table, C means imidacloprid. and A means abamectin; the standard agent is omethoate.
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Table 7 Synergetic effect of different active ingredient proportion of abamectin and acetamiprid on greenbug

ARUNIT L (A:B) @4&4 HIEP R E . A FHRRE ) R RH
Proportion of active CESE R ER) 5% EfGEH /pg « mL ! ) Degree of Correlation Co-toxicity
ingredients (A:B) Slope(Mean= SE) LCs0(95% confidence limit) X freedom coefficient coefficient
1:0 0. 284+0. 322 0. 929(0. 639~1. 665) 0. 976 10 0. 853 —
0:1 2.28610. 228 0. 236(0. 164~0. 366) 4. 400 10 0. 909 —
7:2 3.82940. 737 0. 687(0. 423~0. 859) 6. 08 10 0.919 81.9
15:1 2.96240. 641 0. 509(0. 353~0. 703) 0.174 10 0. 937 155, 3
5:2 1. 25840. 540 0. 255(0. 108~0. 372) 0.197 10 0.922 198.9
1:1 1. 81340. 577 0. 271(0. 152~0. 426) 0. 020 10 0. 934 139. 1

D) RN A JGBTAERZ . B Oy uE K s LUEUR R AR HEZ 5] .

In the table, A means abamectin. and B means acetamiprid; the standard agent is omethoate.
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Table 8 Synergetic effect of different active ingredient proportion of abamectin and sulfoxaflor on greenbug

ARSI (D: A) FEES ek E . =EE];-3 FHRRE ) L RH
Proportion of active CESE R UER) (5% EIHERR)/ pg » mL™! ) Degree of Correlation Co-toxicity
ingredients (D:A) Slope(Mean= SE) LCs0(95% confidence limit) X freedom coefficient coefficient

1:0 1. 53940. 371 0. 442(0. 274~0. 634) 1. 517 10 0. 886 —
0:1 0. 284+0. 322 0. 929(0. 639~1. 665) 0.976 10 0. 892 —
2:1 2.279+0. 590 0. 222(0. 101~3. 392) 0. 105 10 0. 837 241. 3
1:3 1. 74540. 566 0.416(0. 224~5. 651) 0. 777 10 0. 909 176. 3
10:19 1. 815£0. 578 0. 453(0. 325~5. 993) 0.019 10 0.931 206. 4

1) FN D A JE HUENE . A RBTAER R DLEUR R AR a2 7).
In the table, D means sulfoxaflor, A means abamectin; the standard agent is omethoate.
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ARSI 7 T 4 25 L Mt HOmf %E%%ﬂﬁ%ﬂi
JENE A5 TR 2 — S A g 2R A L B T BT 4

25 C AT BT 1 B VA ROR Eﬁﬁ,lﬁﬁz PR 2R -5 L R L HUBK L FUE SR 1) A2 E X 2 —
ARG AR Tk EER A R 0L, MBS TR . 4521 SR, B4k 28 53] 45 3

207 AT AR B A 2 i'rz.‘édl&i AR E
{ELTE T 3 BT A TRC B L 81 Rk o A 5 5 ) S L
AR RJ BE H B B 5 A i A I BU RS AR A AR AR 55 L 2=
BRSO RO BLGE . DR AT LASE SR A 5 0 7 v

H

o FN

T 27 2% RV LA 2 B 354 S5 1 1 5
Hh YA TR 2R S 0 R OB A e 1 TR, dE
FHCh 157, 3, H L.Csy Ry 0. 485 pg/ml; 2450 d ik
ARONST LR 5 20, FR R RO 198, 9, LGy
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0. 255 pg/ml, Fu4E R 2K -5 500 R G 52 IE B 9] 1
2: 1A}, g R BRSO 241, 3, H LG o 0. 222 pg/ml,
P TE - 2 2% -5 bt e R A E X FUR TR S A
BB o B T R R ROGE RPN S I T
AT AR B TARSCR 0 AT AR B 2 2R R
HUPKE O E EURAS TR BIBIIA AR .

ARICE R GEHITE T BT4ER 2R 730005 3 Bk
A% B T 0k 2 — SCBF ) e AR G e B LR 5 75
K A B 2 5 2 T IRC 7 1) 9 12 i A3 B Ak
RS BB AR L T (R ATy s 2 — 2P B
FEo ASZGIRFIIHTLE A 22 I » 1 HLA7 22 1
] 245 25T A B 3 2255 1 P i) B 1 AU A 1
BUAFIRIZRT . O HLih 22 BRI R A BURH IR
T I C A H A e BT R
SRUIE HEL I i A0 bt o b <5 % ST 9 1 P BIL A 22 e A
KT HHUE o R BT T 2R S o e
F14 S E 245 71 7T A1 Sy bt Hh ORI I SR K 7D 48 8 245 5] £
FH » DA HE 2 22 158 Sof ke OB RN E H K AR A
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