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AN Silwet 408 31 3% P4 E = RMEAF AR R EHK N
MEfARENEHEREAIREN RN

BOE, KHE#H, HzEE, XeF, FAE, KEL, HERT

(PG gy BLA Be AR AR IF I A AT T AR LR A B P 48 T 930 %, K 030032)

W EAdE ANE A w A G REE BT T A 3% TR A LA TR e R R E e AL A &
EMA Silwet 408 J& , 4t ik 6 K K A B A F Rt R AR 09 e AR e B R )G 25 ) 23
R 4L sk Panonychus ulmi F2 3¢ R Y5 2%, %) ¥ Aphis citricola % /1 B By s 69 T AL, 45 R & 9 ; Silwet
408 FEA A EAR 3% TR E ZEMILA R R Bk R L EFER TR Lok, LERBRmE
(REDH)3% ~10% C B A, &K A Fo i fik A ¥ REBY ) B e 2 0 38 hm i R B AR, A 4l
25 R A A Silwet 408 7T 2 E42 % 3% T 4 ) & R FUA *F F R 2o sk 0 7 J) 2 Ja) By 2K, 4= 2F
FREXDITOE N Fom A b0 LA R em, FFREW A KA PR R A AR 5 2h R
B R T EH KZMARETREEIRG RO EDRAR LT LOBEMRAN, TRHLELTESE
HREEZ—,

KGRI T4 1A & 3L ; Silwet 408 ; & 7K 1 B fik A E R 4ndedk  ERGX P,

B 425 . S482. 3,5482. 91 XHEFREG A XEHS:1008-7303(2015)06-0747-06

Effects of Silwet 408 on surface tension and contact angle of
abamectin 3% microemulsion and its activity against two suck
pests on apple tree

Yu Qin, Zhang Runxiang, Feng Yuntao, Liu Zhongfang, Li Guangyu,
Zhang Pengjiu, Fan Renjun”
(Institute of Plant Protection, Shanxi Academy of Agricultural Sciences, Shanxi Key Laboratory of

Integrated Pest Management in Agriculture, Taiyuan 030032, China)

Abstract: The effects of Silwet 408 on surface tension and contact angle of abamectin 3%
microemulsion ( ME) on apple leaves, as well as that on toxicity of abamectin 3% ME against
Panonychus ulmi and Aphis citricola were studied by indoor experiments and field trials. The results
showed that adding Silwet 408 could reduce effectively the surface tension and static contact angle of
abamectin 3% ME on apple leaves. Moreover, the surface tension and static contact angle decreased
gradually as the content of Silwet 408 increased from 3% to 10% . The results of bioassay showed that

adding Silwet 408 into abamectin 3% ME could enhance significantly the toxicity and control efficacy
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to P. ulmi, but not to A. citricola. The results suggested that when adding adjuvant into pesticide for

synergistic purpose, the pest species should also be considered besides the surface tension and contact

angle.

Keywords: abamectin; microemulsion ; Silwet 408 ; surface tension; contact angle; Panonychus ulmi

Aphis citricola ;toxicity
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3, HOC R 2 2 V0 T R | 18 25 e AR
AR IR — ST, 2R R T
PERE Fr AR 24 P T AR AR 1) 2 T 1 R L Rl P | T
PRI A Bl S S v i Bh 3 R
IR2A R 3 TRT 7 g R ik 7 e 2 1 2B AR L 1)
TR, 2 B ATGEA e k2 —1
o 24 TR 2% 2 i B ) AR IR AR 24, I A LR A
A, BB BT 2GR R A e H
A B A 1 2 B 2 B SR U | B v v 5 B B
BT S CA KEPF I RIE " e T A b 4k 1 %
700 FFAS I T e B3R DA = L R A AR AR E )
ERUTRE S L B A HEE | HIR I sE T B
790 408 25 A ) R B R AE SR ARAE W b S P e
J& , B A CHE e o 3 B VA CR , BRI R L
FHOCHGE o 28 2 0 o 7 P 4 B 2 AL o s g L
i TG M7 Silwet 408, WF5T T Hox il 71 e 1w 5k )
MACRBERAEY) 13 fal i 045 0, DA K R Jn B8 3500 6 g
i T ZE AL ) S SR T e RN S SR 2k 4 I Y Y
B 1R (R B 25500 52, LA S Ay o] 24 7 2R e HL A A
2500 ) R ORI N R B S5

1 HREH%®

1.1 AFIRFEENSSE

3% P[4 g 2 G FL ) (ME, 11 VY RH g A 25 B B2
AR ] ) 5 A HLEE 2 1 16 1 ) Silwet 408 [ i 4%
(AL50) EFRAEYIH ARG RA R 4 =99. 6% ],

OCA20 St MATHE ik £ D0 25 ( 8 ] P A A
ABRAT) s 53 Z—H AR (S A & A R A
A]) ;s LX-52 =RIAT 28 S W55 AL (T VL RRCER HLACAT IR
NI
1.2 #HiXERRED

SESRLT WK Panonychus ulmi F13F 5 45 28 5 W
Aphis citricola ; 215 -3 F ) LA 7 K gl it
B SRR ok B LG 48 12 T T SR E AR
BHORERE S LSRR
1.3 W|{®HE
1.3.1 i kERAREFR T LEMANN

T AE 3% P2 B 2R AL R T A0 ) R T 4 2
(R M3% 5% 7% F110% K Silwet 408 , i [ %
JKIZA R 2 0003 000 .4 000 16 000 152454,
FE G 2 fioh #1700 H A8 R B ok I e R
15K 77, 2R P AR T D2 25 W TE T A 1 60 s i
RS, AR 10 K, 25 R B E,
PLE AR R 2 IR IR

1.3.2 ZARFEHME TR IR K 3% BT
el R AL A E TN T 3% ~10% Silwet 408
P25 53 3 B R KFERERL S ~7 DRIV EE , LA
TR i Silwet 408 {H N 75 B 4 B 2 1 Sl LA AE by
25 X IR,

SRR 0 7 A 2 0 S SR 45 4 4 ik
(7511, RIS SRS LR 45 W ORS , TN
TET W TR S8 3 () R — A 1 A3 24 9
5 s, BUN G A Z R, PRIEA 1R — S0 Jo (g
BRI B S SR LA, DA 4R 5%, 12 h J5 K A oK
BB TR BE T R LC, (., M ER 4 K,
FHE 30 kidh,

SR BE A2 S I A 25 V0% S 4T i ik 1

B/, 2 h JGEME RS T RAA AT AR
F BRI TS RS0 24 h S o BIAE RCH e ) B
TR SR THRIE T R LC, H, B EL
4K, HER 30 Skild,
1.3.3 HFEFZRE  7E 3% P2 i R il 5
TSN 5 0k 5% 1 7% 1) Silwet 408, I
HoRK e 2 3 000 15, Mzl 4 L/#k, TR
B b 2T R AN S5 2 4 W o3 A 5] | 1 A H G
ANHTHE N, e P AR R AR P A R A 1A,
R X AR /N T 173 hm®, & 10 BRSER B R
1 NP it 2 i Bl AL IS B 0L 4 Bk R A S RS
202 M RS 2T W 1 H SRR, A PSR SR SR 2k
BGWFFEEOA DT 500 Sk, 3P R L0k RO > T
200 k. ArHI T2 S 1.3 AT d AR O, DL
BEFRSER B 4 LK A AR IR R
3 W, MRAEAK ) FQ2) THHEBTARER

HOWOR A/ % = [ (R HE - gy 5 i
) /A HE ] x 100 (1)



No.6 JBi BESE.UNIIN Silwet 408 X 3% Pl 2 B R Anft L 77 24 Y 2R TR 516 0 RN fink K X W b 2 o A R ASCSR 1 5 T 749

BRI/ % =
ﬁ@&ﬂmﬁﬁ$—§EN%EEDME$XmO
1 — 25 P BR X R %

(2)

2 GR54HH

2.1 FMAREE Silwet 408 X 5T 4 H Z WL 725
e STE Al

SRR, ERESE 3% ~10%EHE N,
Bfi %5 Silwet 408 WS il & (34 i, 3 % Bl 4 B & T 5L

TV 0% 2 T 5K T3 AN Wi /)N (] B i 2 24 90 R
RO R, R TH 5K 1B WG K, M2 B R
2 000 ~3 000 f5HF, WM 3% ~10% Silwet 408 J5
HFRM ) BB TRB MBI 259, H 5% ~
0% 8B MEZEHZRARE, YHER
4 000 ~6 000 WA A Silwet 408 s fill 2 2Z [A]
2R E, KU Silwet 408 A g 25 FE AL ] 4
PR L A 2R Tk T, AT RE A R T AR 0 2 9 A
AR AR

xR1 HMAREE Silwet 408 5 3% MHEREZMAFIARREHK D THIEFR

Table 1 Effects of Silwet 408 on surface tension of abamectin 3% ME
; N : Surface tension/ ( mN/
4 Silwet 408 VTt _ R iu ace tension/ (mN/m) _ _
AR 2 Y A Y P4 y 7L Y
Treatments ~ Content of Silwet 408/ % i 2 000 4 i 3 000 4 i 4000 i i 6 000 4
Dilution multiple 2 000  Dilution multiple 3 000  Dilution multiple 4 000 Dilution multiple 6 000
3% Y= 0 32.57 d 34.30 d 42.17 e 43.83 ¢
e 30 3 30.11 ¢ 31.54 ¢ 35.84 d 37.45d
. 5 26.53 ab 26. 94 ab 31.13 ¢ 33.41 ¢
abamectin
7 26. 60 ab 26.74 ab 30.23 b 32.75 b
3% ME
10 26.05 a 26.06 a 26.76 a 28.33 a

X EE(E2kIK) CK(Water)

72. 81

T« [ S 5 A ) 7 BE R AL BRI 22 5 .25 (P < 0. 05)

Note: Values with different small letters in the same column are significantly different at P <0. 05 level.

2.2 FIMAREE Silwet 408 Xt 4 =W FL 724
BAEERBM F RS EMANIMm

ZEWLFE 2, Y Silwet 408 WRINETE 3% ~
10% 15 [l N B, 3 %o BT 45 TR 2% (7L 700 25 WA S SR gt
UTHITETY 60 s it 25422 fioh £ it B 7900 4% om < 1) 345 o g
SN, R BRESIN 3% Silwet 408 4 000 f5 77 Ff
WAL, LA A AL S i A 2 fl f 29 B 25/ N T o5

W, ZHIRARBE 2 000 ~4 000 15T RN 3% Silwet
408 .4 000 % B Ah | H A% 25 b FRAE S SR i e
S TR ) 2 f A AL 2 B B R0 9 ) 8 o v
FWUN YRR 6 000 f5RF, AT RE R T2
FAGK IR AN R e B R SRERRE
M), S 0T 0 e 285 Sl o 722 A S 8 AR, A A AR
AP,

x2 HMAREE Silwet 408 5 3% MEFZMIFIAREERBMH LM 60 s E5EMA

Table 2  Effects of Silwet 408 on static contact angle of abamectin 3% ME on apple tender leaves at 60 s

L wiia Silwet 408 73l it

ATl Static contact angle/(°)

i 2 000 i
Sites of leaf Content of Silwet 408/% . .
Dilution multiple 2 000

HiE 3 000 5
Dilution multiple 3 000

Fi kst 6 000 5
Dilution multiple 6 000

Fi B 4 000 15
Dilution multiple 4 000

I 3 AT 0 53.58 ¢
Face of blade 3 37.48 d
5 35.56 ¢

7 34.23 b

10 21.22 a

W S At 0 29.61 d
Blade back 3 28.54 ¢

5 28.25 ¢

7 27.09 b

10 13.39 a

59.42 ¢ 59.90 d 65.00 e
57.97 d 61.00 d 60.13 d
50.63 ¢ 51.00 ¢ 56.00 c
47.59 b 44.36 b 52.07 b
39.29 a 42.98 a 48.74 a
50.21 e 45.91 ¢ 72.69 c
45.73 d 49.21d 71.88 ¢
43.44 ¢ 43.47 b 75.35d
36.16 b 37.99 a 70.25 b
26.70 a 36.83 a 51.15 a

AV R AR R R R 22 7 B3 (P <0.05)

Note: Values with different letters in the same column are significantly different at P <0. 05.
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2.3 FIMAREE Silwet 408 XI5 4 H Z W FL 725
BEERB AN F EESEM AN

SN Silwet 408 7] 5 3 AR 3% BT 4E TR 2= EL
N2 A S B A i B 3l T A A
H B 2 000 ~4 000 f5, 740 Silwet 408 Ji5 Fi 4
PR R ACPL R 24 R A A 3 T 1) e A o )
17. 68 ~55. 16 °Z[i], ¥ B (KT AR U0 Silwet 408
I AT A B Ml AR (39. 03 ~ 64.25 °) ($3), Sl
FHEL , 25 7E B R b ) S Al BN 156 B 24
TS 2 T A TR 55 SR | i A8 A

AR, Bl 25000 B EI I, U a4 g S 48
K,

WF5E 2, I Silwet 408 J5, 3% Bl 44k 14 2 1
FLANVZTRAEN R 7 AN & RO R ] R b
ST il A A — 8 25 5, X AT RE S5O [APIRAS
MR R EWERE RS RE G5B oA SR FE A AN
A XS A Re ol R py SR e Mo R
AR T SRR BRI SR IN Silwet 408 11
BT 24 T 2% Tl L3R A P B AS DG B, DT 52 i) 245 38 % 1
T AR AR

&3 FIMAREE Silwet 408 J5 3% FT 4B RMELFI 20 R EF R M FiLHE ) 60 s 55 A

Table 3  Effects of Silwet 408 on static contact angle of abamectin 3% ME on apple mature leaves at 60 s

Silwet 408 #R N

Content of Silwet

A Al f Static contact angle/ (©)
i 3 000 1 ik 4 000 £

Fi % 2 000 1% Fi % 6 000 1%

408/ % Dilution multiple 2 000 Dilution multiple 3 000 Dilution multiple 4 000 Dilution multiple 6 000
0 39.03 d 58.45 ¢ 62.11 d 64.25 d
3 20.50 b 51.02 b 54.29 ¢ 55.16 ¢
5 25.30 ¢ 51.01b 54.03 ¢ 54.15 ¢
7 17.68 a 27.99 a 43.04 b 45.09 b
10 20.67 b 27.97 a 28.53 a 39.94 a

. RSN SR G AR SRR 2Z R 83 (P <0.05),

Note: Values with different letters in the same column are significantly different at P <0. 05.

2.4 FINAREE Silwet 408 J5 BT 4 5 = W 2L 7 x4
HiXFEMERNE S

IFE 4 P T W N Silwet 408 1) BH g
Fi v T A4 T 2R LR X S SR LT Mk 1 1 07, ELBE B
SIS B340, 2550 LC,, (B FRAR; (H 450 Silwet

408 Xof BT 24k T 28 LR X S SR 5 2k 2 I 1 7 ) 9T
W52, 1P Silwet 408 B BE M AR 24 I 1) 2 1 7k
T3 R AERAR T B2 il A AR E 25 e i
MR HIEA—E e b i Hoo 5 )

®4 HINAREE Silwet 408 5 3% AR R REL T ERFLFHMERIHNKNEN
Table 4 Toxicity of abamectin 3% ME added with Silwet 408 against A. citricola and P. ulmi

S Silwet 408 FR i EYEpFE - LCs, (95%CL)/
Pests species Content of Silwet 408/ % Regression equation (mg/L)

MRG0 0 y=2.47x-0.17 0.95 12.52(5.45 ~19.59)
A. citricola 3 y=1.33x+5.23 0. 99 12.45(8. 44 ~16. 46)
5 y=2.73x-0.75 0.93 12.64(9.35~15.93)
7 y=2.31x+0.09 0.93 12.91(10. 08 ~15.74)

10 y=2.37x+0.01 0.93 12.85(8.88 ~16.82)

S 0 y=1.17x+4.20 0.95 0.49(0.23 ~0.75)
P. ulmi 3 y=1.33x +5.23 0. 99 0.07(0. 04 ~0.10)

5 y=1.13x+5.25 0.96 0.06(0.04 ~0.08)

7 y=0.98x+5.55 0.95 0.03(0.01 ~0.05)

10 y=0.94x+5.45 0.98 0.03(0.01 ~0.05)




No.6 JBi BESE.UNIIN Silwet 408 X 3% Pl 2 B R Anft L 77 24 Y 2R TR 516 0 RN fink K X W b 2 o A R ASCSR 1 5 T 751

2.5 FIMAREE Silwet 408 J5 5 4 1 & 3L 7 x4
B A E AR B BB

LR AR R ) Bl S = B I A5 ik
% Silwet 408 BN 53 310 5% T 7% BB 2 1 %
FLAN AT T HBR0AE, 258 (£S5) 5=E
N EE IR 25 R LA — B0 WS N Silwet 408 X
i 12 ] A4 ) 2R L 7)) 9 R 2 e P ) B Y R A
PR | TR SP SR G5 28 44 W0 7 28000 52 e JUAS B 28 | #
UCUERA Silwet 408 5 7] A7 450 R A BT 4 77 2= fceL 75 i
FITGK ) R Al A, (HA R b — 7 RE R 3 HX AT
FHIBAL,

e B E, 25 2R 0K 1 M BRACA AT L7
BEbR B T X A SR i JHL 3 T o
FHE R B e Lo ok 3RAE S L 21 W vk
L 25 2 25 W oy J& N A 4N, 1R 3 25 0 25 7 4%
KT W 1 E A AR R L T A 22
B, I R A JE) B st 6 45 SR A, 1T RE
SER R SRRk R A RE kRS
NN Silwet 408 J5 1Y BT 4 1] 2 1L 7 24 W FH DS e
TSR GG 2845 WF M| 55 2 AN KIS HL, bAh, ol fE iR 5
R o T OO 45 A 1 25 A 5T LR o Ay
W E

x5 HRIMAEE Silwet 408 J5 3% PTHE RMELFIX ERE LYK ERIHERA0 H BB EHR
Table 5 Control efficacy of abamectin 3% ME added with Silwet 408 against A. citricola and P. ulmi

TRk Silwet 408 ¥ il Biiia A Efficacy/ %

Pests species Content of Silwet 408/ % 1d 3d 7d
WORGF LA 0 86.77 a 96.97 a 94.97 a
A. citricola 5 87.78 a 94.79 a 94.12 a
7 85.59 a 94.99 a 92.26 a
ST Bk 0 82.33 b 84.19 b 84.88 b
P. ulmi 5 93.42 a 96.27 a 96.40 a
7 95.08 a 96.43 a 96. 14 a

T RSVEAR R AR 7 AR R 225 35 (P <0.05)

Note:; Values with different letters in the same column are significantly different at P <0. 05.
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AN 5T R 3% BT 24k P 2 FcrL R R as I Silwet
408 ] i SRR LG R 5K ) S HLAE SRR R B
Frfolf | FLRTE 5K 7 R fl o 1) A8 Ak Bl R0 =
Ak B RS AR I, BRI AE SEPR AR 7= v, AR 5 5
HOR FE B S RS SE A BT R s 5
F14) 2R T 9 1 R0 B LA I i

TRIN— 52 Y Silwet 408 7] I 35 W I BT 4k 1 2%
(e RN GRS TSP & S e 7 N I s i UE
fil A, T4 o 259 i e B TR (HH AR (R
B xE R PR AR S — SR T
— IR, FEAR IR, 257078 it R 3R 1
PRI R AT — o S 1G5 X i b bR R
W8, T4k R 2= L ) HEs i Silwet 408 i,
LT A A N ) 1 5 5 % S SR LT R 1 B )
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TXF 2B A R G5 4 3 W AR 3% 7 I (] 0 52 e AN
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SAS
B,

2% 3Lk ( Reference) :

(1] HE%, BRARZE, X 45 RTAT PE 50 76 4 24 v i o FH IF 9 i
JE[T]. 42y, 2008, 47(7) :469 —475.
Zhuang Zhanxing, Lu Fusui, Liu Yue, et al. The progress of
surfactant  application research in the pesticide [ J ].
Agrochemicals, 2008 , 47(7) :469 —475. (in Chinese)

(2] JAIBE. JURRAEY FH 2 T A1 00 9 98 1 AS [ B L A 38 2 A
BT HUIFELD]. b T EAR R ,2007.

Zhou Lu. Study on wettability and dynamic behavior of several



752

w2

P

N,

2,

Ejbd Vol. 17

[10]

[11]

pesticides used on different targets of surfactants[ D ]. Beijing:
China Agricultural University,2007. (in Chinese)

A L = B TR o R SR R B T B A = R P AL
[DI. &M 47 K2 ,2009.

Shi Weishan. Synergistic effects of three kinds of additives for
the prevention and treatment of three kinds of pests [ D ].
Yangzhou: Yangzhou University, 2009. (in Chinese)
Ek, mB O E, A ORI AE IE K LRy
MEPEREDTFE[T]. A Fad AR, 2012,28(27) 1250 —254.
Wang Zhen, Gao Yue, Li Guangyu, et al. Study of formula and
wet-spreading of beta-cyfluthrin EW [ J]. Chin Agric Sci Bull,
2012,28(27) :250 —254. (in Chinese)

ke, A, XUDCHE. JKCHE R S TR A e TEL R ) AR 1 A T
MR ATIERTSE[T]. AR EIBR ,2011,27 (30) 227 -232.
Zhang Long, Li Jiajia, LIU Tianging. Study of stability and
wet-spreading of water-based cypermethrin microemulsion [ J].
Chin Agric Sci Bull, 2011,27(30) ;227 -232. (in Chinese)
PLsed, SRMNIL, T3 SCW 5. B2k 7 3R XS 2R 45 2k 2 WF A Bl
TAPE A B X S Bl K B i s e [ 7], PR35 B B2 4, 2008, 30
(2): 141 - 146.
Qiu Guisheng, Zhang Huaijiang, Yan Wentao, et al
Effectiveness of abamectin on Aphis citricola and its impact on
the predators in orchard[J]. J Environ Entomol, 2008, 30(2) :
141 - 146. (in Chinese)

2R I A B T B R TR R A o A SRR
AT T]. B4 25,2013, 12(1) : 20 -25.

Li Jing, Fan Tengfei, Feng Jianguo, et al. Preparation and
sustained-release behavior of abamectin CS [ J]. Mod Agro,
2013, 12(1):20 -25. (in Chinese)

APk AL BT S RIS P2 Mt A
WEPEMFFE[T]. AR 2G242441,2003,5(4) : 23 -29.

He Lin, Tan Shilu, Cao Xiaofang, et al. Study on resistance
selection and activity of detoxification enzyme in Tetranychus
cinnabarinus (Boiduval) [ J]. Chin J Pestic Sci, 2003, 5(4):
23 -29. (in Chinese)

k. AR R 22 7% T 3R A I 2 T 3R 10 0 A ) % A AR P
W[ D], RILAERALIFE,2013.

Yao Jing. Tabaci to spinosad and avermectin resistance
monitoring and biochemical mechanism research[ D ]. Wuhan:
Huazhong Agricultural University, 2013. (in Chinese)
XUTFAR ATk, k% 2. 3 R 3 i BT 4 TR R T 25 P 5T
HERE[T]. B HRANR,2007, 44(2) 194 -200.
Liu Kailin, He Lin, Wang Jinjun, et al. Advances in the
research on the pest resistance to avermectins [ J]. Chin Bull
Entomol 2007, 44(2) :194 —200. (in Chinese)

ESEY:  RAFH TR, AF . /NSRIOT BT 4k B 2R A BT XU T
il R sg HACE R S PIIAE [T]. AR 9 2% A, 2010, 1(3)
228 -232.

[12]

[13]

[14]

[15]

[16

—

[17]

[18]

[19]

Liang Yanpo, Wu Qingjun, Zhang Youjun, ef al. Resistance
risk assessment and cross-resistance of Plutella xylostella to
abamectin[ J]. J South Tropic Organ China Univ, 2010, 1(3):
228 —232. (iin Chinese)

At R, SR SRR, A5 A ML B A T 4 T A LR
FIRIFRIL ], AR 252247 ,2009, 11(4) : 480 —486.

Chen Fuliang, Yin Mingming, Yin Lihui, e al. Preparation of
abamectin microemulsion using organosilicon coformulant[J].
Chin J Pestic Sci, 2009, 11(4) . 480 —486. (in Chinese)
T, EIRERI. WA ST K D I T R[] M
BLIAE, 1989(2) : 23 -26.

Luo Min, Situ Zhenming. Method for measuring liquid
interfacial tension—method of hanging-drop[ J]. J Materic Eng,
1989(2) : 23 -26. (in Chinese)

TG RT3 f I et SR SR VR P AR AL [ 0] T B
IMAH, 2011, 18(2) ;220 -222.

Wu Jiawen. Study on wettability change with optical contact
angle measuring device[ J]. Fault-Block Oil Gas Field, 2011 ,18
(2) :220 —222. (in Chinese)

I HE o 2 BRI, 55 IR E BRI 25 2 38 I 1Y 38 9 2%
HOGpE R F LN HBOR (1], 4& 25,2011, 50(7) :526 - 528.
Xu Shu, Dong Yizhi, Chen Bingxu, et al. Laboratory activities
and field application of nitenpyram against Aphis citricola[J].
Agrochemicals, 2011,50(7) :526 —528. (in Chinese)

SN WRKIRH], ERIL, 45, HTA ) HNPC-A3066 FY A7 i i 1k
T BARCRTIGE (1], K224, 2009, 11(2) 208 —
212.

Pei Hui, Ou Xiaoming, Wang Yongjiang, et al. Bioactivity and
field control efficacy of novel compound HNPC-A3066 against
the mites[ J]. Chin J Pestic Sci, 2009, 11(2):208 -212. (in
Chinese)

HEBEH BB, . RIS B A A At St AR (T].
MR K4, 199417 (4) 142 - 48.

Hong Xiaoyue, Wang Yinchang, You Ziping. Cuticle structure
and moulting process of Tetranychus cinnabarinus ( Boisduval )
[J]. J Nanjing Agric Univ, 1994,17 (4). 42 - 48.
Chinese)

FEBK BRKE, A% B M]. et hER
AL, 199409 - 12.

Wang Yinchang, Chen Changkun, Han Zhaojun.

(in

Physiology
and Biochemistry of Insect [ M ]. Beijing: China Agriculture
Press, 1994 :9 - 12. (in Chinese)

Wenzel R N. Surface roughness and contact angle[ J]. J Phys
Chem ,1949,53(9) . 1466 — 1467.

(TS, EH)





