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Syner gistic effect of three kinds of spray adjuvants mixed with
three kinds of pesticides on Bemisia tabaci

JING Liang-Liang CHAI Jun-Fa ZHAO Bin-Rong TIAN Xiao-Xi HONG Bo JIA Yan-Xia
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract  [Objectives] To determine the synergistic effect of combining three spray adjuvants; Qiangliyuan,
Organosilicone and Huainongte, with imidacloprid, abamectin and matrine. [Methods] An indoor toxicity bioassay and field
trials were carried out using the leaf-dipping, pest-dipping and spray, methods. [Results] The relative synergistic effect of
the three spray adjuvants was as follows: Qiangliyuan> Organosilicone> Huainongte. Applying imidacloprid, abamectin and
matrine for 48 h resulted in LCs, values for Bemisia tabaci nymphs of 37.714 6, 1.806 2, and 10.563 2 mg/L, respectively.
These LCs, values were reduced to 13.018 8, 1.099 0, and 2.711 6 mg/L by the addition of Qiangliyuan, to 16.190 0, 1.271 9,
and 3.1609 mg/L by the addition of Organosilicone and to 20.085 1, 1.324 7, and 3.760 3 mg/L by the addition of Huainongte.
Field trials showed that the effectiveness of all three pesticides was significantly improved by the addition of the three spray
adjuvants. The addition of Qiangliyuan and Organosilicone significantly increased the effectiveness of all three pesticides
against B. tabaci, and the addition of Huainongte either slightly improved, or did not change, the effectiveness of each
pesticide. The effectiveness of imidacloprid, abamectin, and matrine with added Qiangliyuan peaked three days after

application, reaching 97.11%, 90.83% and 88.17%, respectively, despite the dosage of each pesticide being reduced by 20% by
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the addition of this adjuvant. Addition of all three adjuvants reduced the dosage of each pesticide by 40%. Nonetheless, the

effectiveness of imidacloprid, abamectin and matrine seven days after application was 75.55%-80.76%, 71.84%-79.12% and

68.60%-75.74%. [Conclusion]

The effectiveness of imidacloprid, abamectin and matrine against B. tabaci can be

significantly improved, and the dosage of these pesticides reduced by 20%-30%, by adding the adjuvants Qiangliyuan,

Organosilicone and Huainongte.

Key words spray adjuvant; pesticide; Bemisia tabaci; toxicity bioassay; field control efficacy
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®1 SHMBEZEBFSHAMERMENESRNENSHNELR (48h) Y
Tablel Toxicity of threekinds of spray adjuvant mixed with imidacloprid against Bemisia tabaci (48 h)
0 = > ¥ o
B2 LCso (95% B FL) pebign  HRAR 7 py XS
.. LCs0(95% confidence Correlation ~ Relative
Pesticides . Slope+SE . (df=3)  P-value .
interval) coefficient toxicity
70%0k Lk WG 37.714 6
1.431 0+£0.174 4 0.983 2 28437 04164 1.00
Imidacloprid 70% WG (30.218 3-47.498 0 )
70% 0 HLR WG-+5ik ] 13.018 8
Imidacloprid 70% (8.5453-17.374 8 ) 1.391 6+0.177 8 0.982 4 2.0013 0.5721 2.90
WG +Qiangliyuan ' '
70%0t H ke WG+A7 HLAk: 16.190 0
Imidacloprid 70% WG (11.217 2-21.081 2) 1.348 6+0.172 1 0.997 1 0.4084 0.9385 2.33
+Organosilicone ' ’
70%NE Ik WGHAAR 20.085 1
Imidacloprid 70% WG (14.683 1-25.570 8 ) 1.352 4+0.170 0 0.988 7 1.8109 0.6126 1.88
+Huainongte ' '

Y AEAT R LCso 2R AARXTEE S 1, oA 2700 A A X 2 o R R 1 LCso BR AL 2470 LCso BEAS
"The relative toxicity was set to one for the pesticide with the highest LCs, while the relative toxicity of other pesticides was
calculated by comparison with the highest LCsy.

FR2 IHHBENFEMNARRERENEAMAEHNENTSNNESESR (48h)
Table2 Toxicity of three kinds of spray adjuvant mixed with abamectin against Bemisia tabaci (48 h)

. LCsy (95%E 15 . e K RE oF
B2 o0 (OSWRMIR) g pop HIRREC g AT
. LCs0(95% confidence Correlation 7 Relative
Pesticides . Slope+SE . (df=3)  P-value -
interval) coefficient toxicity
5%FT4ER R EC 1.806 2
1.060 3+0.161 2 0.970 1 2.8246 0.4195 1.00
Abamectin 5% EC (1.2772-2.3974)
5% £ T 2K EC+38 7 1.099 0
Abamectin 5% EC (0 720'9_1 4709) 1.214 9+£0.167 9 0.9577 6.0585 0.108 8 1.64
+Qiangliyuan ’ '
SURMTLE % BCHATHLEE L2710
Abamectin 5% EC (0 779.3_1 769 3) 0.962 5+0.159 7 0.942 1 47307 0.1926 1.42
+ Organosilicone . '
5% BT L 2K ECHAAR AR 13247
Abamectin 5% EC ‘ 0.975 9+0.159 8 0.985 6 1.1512 0.764 7 1.36

. (0.8295-1.8283)
+ Huainongte

HH R EC>1.3% 208 AS, ifizh)s 3 d, &4t
PG ARy 1Y B 80K B e, 70% 0 HL bk WG 95
i 20%IFUS I EE I PEFNAG LR A6 25350 X6 A EL
BB RE AT TRk 97.11%H1 94.44% ., Z4)5 7d, 3
Fh 2G50k 20% 45 R iR A HLEE | PRARFEXT
A B Bl R 7E 84.28% . 81.23% . 76.74%
PIE (F£4-36),

221 BEEBhFIFIM RMAREERER H
24 A1 2GS 1 d, 70%0 21k WG i 20%
NYIIEE AR N ER VIR = IR R Rk NS e
3K 82.75%. 78.68%. 76.24%, 5HFIMIBERL

FAERFMEESR (P<0.05), MiZ)5 3d, Biguk
Fld i, Wl 20% S NsR SR A VLRI AR RE
XAy B\ B AR A ik 97.11% . 94.44% |
90.92%, 5B AFEAE M2 5 (P<0.05 ),
iz 5 d 5 £ AL BB I REAR T 3 d BIBERL
M52y 7 d I, T0%M Lk WG i 20%748 X 3
T 25 B AR B B U FE 82.72% LA Lo
70%N HL Bk WG i 30%78 i1 3 Fhigt 25 Bl 571
SRR BB AN 73.48%-91.25%, 245)5 3 d B
RGR B B 15 o VB 40% 10 3 P 257 Bh 390 % 00 A
BAIBTRCH 70.39%-88.99%, Hirfr, #mss Sk
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#3 3MHERHFAEESHERNEAMAEHNENZTSNNELER (48h)
Table3 Toxicity of three kinds of spray adjuvant mixed with matrine against Bemisia tabaci (48 h)

. LCso (95%E 17 . s KR% OfiA
PEAZ 7 o OSBRI g IR gy U
e LCs0(95% confidence Correlation . Relative
Pesticides . Slope+SE . (df=3)  P-value ..
interval) coefficient toxicity
1.3% 20 AS 10.563 2
. +0. . . . .
Matrine 1.3% AS (7.545 1-16.931 2 ) 0913 6+£0.1630  0.983 4 1.1615 0.7623 1.00
1.3% S0 AS+ik ) I 27116
Matrine 1.3% (1.603 0-3.805 0 ) 1.024 5+0.162 4 0.973 0 2.5422 0.4677 3.90
AS +Qiangliyuan ' '
1.3% 5 20 AS+HA HLEE 31609
Matrine 1.3% (1 845.2-4 4828) 0.914 3+0.158 8 0.988 1 0.9049 0.8242 3.34
AS + Organosilicone ' '
1.3% 75 S 08 AS+HIFAR 3.760 3
Matrine 1.3% AS ! 0.989 6£0.1599  0.9794 1.776 8  0.620 0 2.81

. (2.4389-5.1320)
+ Huainongte

PR, ALK Z, MRFESCR
222 WBEEBFIXM4EZNREESIER
M s Al, MEZ5)E 1d, 5%F4ER K EC Wikt
20% A NBR TR | A7 AR AR 45 X5 KA A7y T B
WA 78.72%. 75.58%. 73.96%, HEAKIMY
B AE B 225 (P<0.05 ), Jitizh)m 3d, B
ROR BN, T 20%E8 Nk 18 . A ALEEFI IR
A KA B BT R3 03K - 90.83% . 87.20% .
84.12%, S HFMB AR i & 1 25 7 (P<0.05 ),
iz 5 d Ja £ A BRI BRI EAR T 3 d IIBHAK .
M2 7d 5, S%PT4ER R EC Il 20% X 3
T 5 R 0T KE R SR BT SRR 80.88% L) I
5% 2 T 2 EC Yl 30%5 AN 3 bt 55 1l 51
ST E BB R 70.01%-86.45%, 245)5 3 d Bl
BAGR B B e o DR 40% I N 3 s 25 Bh 351 X6t R Ay
I BTRN 66.67%-83.22%, Hirhr, #Rinss i
PR, BHLERZ, MRERCR% .
223 EEBHFINESHEABEEZIER H
%6 nJ M, MZH T 1d, 1.3% 15308 AS Wi 20%
USRI | A BRI A AR A TR 5 35
L 76.87%. 72.63%. 72.20%, 5L BEAL
FIERFMEES (P<0.05), MiZis 3d, Biguk
Bl i, Pl 20%EN IR IR . A HLEE IR
Sk AR B ik 88.17% . 85.26% ., 82.10%,
5B AR B 22 57 (P<0.05 ). JitiZh
5d LB BRI IAR T 3 d IBTRL T2l 7
dJi, 1.3% S0 AS i 20%IR X 3 Fimi s

Bl AR KA B B 3R E 76.74% LA
1.3% 5 208 AS Y 30%78 0 3 Fhims 25 B3
SR B B AR 66.83%-85.55%, 245 3 d B
KR B B 5 o VAR 40% AN 3 it 55 Bl 39 X6 6 A0
IR 63.51%-80.78%, Hrfr, #mss J1ik
IR, AVLEERZ, MRS,
SRR, 3 R E 20%F1 30%7E 1 3
Fofr s 257 B 00 % AR RS 1 B 5 480 (8 v 3
FIRYBHRL (P<0.05 ). 3 P45 40%78 N5
FIUE A HLRE XA R B B R R T RERR 5 I
TIPRA R W 1 T B 5 R 70 B B 2R T

3 itig

M5 55 By A2 U8 A 500 sl s 25 A v, $ S
A s SO AR P B (SR FRAESE, 2012),
B RERR 2R SR T 5K S A il A 24 R0 3545 1
UF R . A L W ER AR, AT R A 2T
HHRAEY I A F A UTFR & ( Holloway et al.,
2000; 5KIEAE, 2015 ). A Pk S B ] LA
W2 2T, BRI 2GR R, W/ R IR
1YY, ZEPEE (2018 ) WFFE 1 S[R30 %o 1 1
W 7 1R H A PR U B VR ), 45 SRR AR BT
W SCRAT AT DU T, WS Al 2 il S 38 3550 T
fifi 25%WEHRIE WG HIE 25108 10%-20%F1
30%. K HHEEE (2017 ) fF5E KB KHLIE 2545
“TEME”, FE/D AR 2GR 30%TE LT, ]
IR E A AR A B IR RCR
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RRAR A2 25 ol FH i, 4 v Ak 25 01 FH 3 2 0
HUE R A AR ) SR A BN NS SE B ) R
AR 25 i | B R 2R R 0k (R
B4, 2018 ), AWFFEM, 3 MBS 3
T2 7R T AR R B AT R 8 7, b 3
2GS I IR A B U R B R, LCso
I3 E] 13.018 8. 1.099 0 1 2.711 6 mg/L.
M ENRIG 25 SR, W25 3 d, &b BXTEH
T R85 B 5, 70%NE Hk WG . 5% 4k
2 EC Fl 1.3% 5500 AS 43 H18E 20% 78 5 /g
T8 XF 0 By B B R ik 97.11% . 90.83%
88.17%, BL45Hm T RIS (2018 ) FENE Habk
FE dUPR2G 50 R AN 5 At g5 Bh R XA I A B
TSR o TR A B T 5 IR R HLRE X 2 A
W55 Bh A% 3 Fh 24 500 A A5 deci , 3 2l
VR 20%-40%IRNNX 2 Rl 25 B 750 XA ELAY
B T 3 R A B R PRI, R 55
B SE ik 5 IR ANAE BILEE , L oE 4 SR Ak 24
YRRt VR B AR R EARARE T R A B S R

Zx Lk, 3 e RIHERA I R 20%-30% 371
3R 105 500 me/L . sEEAIALEE 1 000 mg/L,
Xof KRS EUELAT 5 s ) BT R, , DT 0 2 e 24 %)
IBE ) T5 YRR HE AR AE M 1, HI RO =
D MR, —E R LA BRI KR
ok o AMLEEZSS . AHPIMS . 2 1006 PR 7 28 S g
%5 B0 ELAT R ) S K R ST BE A 854 , TR
B 2 2% HURI R A ROR FH SRR 2h 3%, 0O i
KO E R EA B NESEN (BB,
2015; ki, 2015; EEREE, 20165 ZEb5,
2018; FTEEAREE, 2018) o ASSCHEAYTR ST
AHURE . PRAAE 3 P 25 B 390 DR 5 A Rk 1Y) 2%
IKFIGEME A, (F2 AR EAF i . A,
Xof KRS LB 850G , A T R Sk A 24 i 75 1) v A5 AT
AR R S BaR A, (AR SO ARSI i
RONXT T EEFRAE ) AR 2R RS L. Bk, T
N 3 PSS BT AR A ) A 24 5% BA
WA FRE— 25T o
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