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(VIR R2AMIRSATSE BT, IR 400712)

B OE (B8] WG 2557000 B RO/ N Neoseiulus barkeri S BOEAL , 7738 EL OB/
25 H A IR DU ot 28 XA A el T 245 70 A9 5 BT /KO R AR 25 BE A, Ay U TR /N o it 2R Y
F ) 7 P SR B i - KA Y 7E0 U Il /Nt A 5 BOR 0N A BTN E By REa L, G2 A=
AFITER Y AR TIEANY o DERRY AR 2550) %0 UL DGR/ NG s il BV L8 N A7 A 35 28 5 o ik
SRR T AR JL I SO R I, BCIESET R0 97.62%A1 92.57%;  EL T/ NGzl FH U4 R DU
ZR IR 5 e HUGE | U5 | B AU i RO R S IR R AT A S S LU LR R 7.56,10.32
11.45, 19.10 1 45.89 i, AW)AHptEOP 4 RG], SHURS R, WRBRRITIER SRR &
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Biological characteristics of a fenpropathrin-resistant strain of
Neoseiulus barkeri including cross-resistance to commonly
used pesticides in orange orchards

HOU Dong-Yuan CONG Lin"~ CHEN Fei YANG Juan-Sheng ZHOU Hao-Nan
CHENG Lu-Yan YU Shi-Jiang LEI Shuang LIU Hao-Qiang RAN Chun""
(Citrus Research Institute, Southwest University, Chongqing 400712, China)

Abstract [Objectives] To measure the cross-resistance of a fenpropathrin-resistant strain of the mite Neoseiulus barkeri to
commonly used pesticides in citrus orchards and thereby provide guidance for the use of such strains in biological pest control.
[Methods] The lethality and cross-resistance of a fenpropathrin-resistant strain of N. barkeri to commonly used pesticides in
orange orchards were measured and the biological characteristics of this evaluated. [Results] There were significant
differences in the lethality of different insecticides to adult N. barkeri. High-efficiency cyfluthrin and chlorpyrifos were the
most lethal with corrected mortality rates of 97.62% and 92.57%, respectively. The fenpropathrin-resistant strain of N. barkeri
had significant cross-resistance to spirodiclofen, thiamethoxam, ethimazole, chlorpyrifos and high-efficiency cyfluthrin, being
7.56, 10.32, 11.45, 19.10 and 45.89 times, respectively, more resistant to these pesticides than a susceptible strain. The

developmental period of the resistant strain was significantly longer than that of the sensitive strain, but there were no
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significant differences in the prey capture and hatching rates of these strains. Pyridaben, bufomite and fenpropathrin had

significant effects on the hatching rate of both resistant and sensitive strains of N. barkeri, whereas most of other common

pesticides had no effect on hatch rate. [Conclusion] Fenpropathrin-resistance was associated with different levels of

cross-resistance to common pesticides in orange orchards but had no significant effect on the growth, reproduction and prey

capture rate of N. barkeri, which could be more widely used as a biological control.

Key words Neoseiulus barkeri; fenpropathrin; resistant strain; biological characteristics; cross-resistance

P ECHT /N2 il Neoseiulus barkeri J& B\
2N (Acari), 774§ H ( Paratiformes ), HilifilV H
( Gamasida ), fHZZH§E%l ( Phytoseiidae ), /)NETZ%
)& Neoseiulus., 7EESL, i AETELI . BX
P HAS LS LSBT IR S ) 7 5 1 DX R L 2%
TMAE B N AT TVLPE . fRd . Wimg . ) AR ATt
24 (Ghazy et al., 2012), %R T2 &M
2, NS i) S A SR DA SE i
BEHC, OREL . MEL . WO L BRI 220k
PR SRR Yo B RS, 20125 T 3E
S, 20125 MERFMPREA, 2017), 7EEYIH
JE B = i) ik A DLECE fE 8 ( Bredsgaard and
Hansen, 1993 ), FHBEAYHO ME . FET-HK .
KB PR R IR i SR, R VR R A L
AW BA Kz — (Bonde, 1989 ),
M\ 1940 424 F RO I 20 H 25 5,
Horp e 3w ™ 1Y 3 FlURHIE 42T Panonychus
citri . —BE M- i Tetranychus urticae FISF 54> T
Poulmic 4T, ffHR A (i) R4 il 5 2
AT, ER PR 25 1 R . K
R, WS RyPT 2yt m b 2 N, FWabt
AP A R BRI, B OB B b 55 TR
() FRARICR , A 2R A% i 350 1) ] A R B
(i) E R XE LA SR I o 25 BTk, il B B B
16 RS A I W T2 1 A 2z 2 ((Croft
and Brown, 1975; James, 2002 ). Huji\N,
A SO P 357 o DR TROR B T 6 3 R — R L AR
BTG5S ( Gerson and Weintraub, 2007; Van
Leeuwen, 2010 ), Roush #l Hoy ( 1981 ) il i 5L
8RB, VU7 E £, Metaseiulus occidentalis P4
Ak M i R AU &R AN RETE VS 4 K 3
BENAENG , 3T LAUBR A< I Bl D 4 ) 3 6 A A A
i Mrio 5% (2001 ) WF5RRBL, H4 B8 Al 4z il
Amblyseius womersleyi A& MBI i R BT it

FHA LA B A R e, B QG i vl LAAEYS
A R AR T # P i Tetranychus kanzawai
Kishida FpffEsiiE . UL EAFGR R0 B P20
T B AN RIS I AR 2% ) SR e AT, i H AR
EWE T RN R KL, TSI R B2y e
1 il 2 IR 2 4k 247 it P R A £ W R il 2z )
JE (R B ER AR

RAE 20 4 90 48, WIWH/NZC 24
T EWNPUERE A IS . Petrushov (1992)
H 50%5) & A9 FE 5244606 (Ripcord ) A LCso X L
PO /NG AT i 2L e , N & ) — itk
Bk 73 REEIPTHERIEE, 0 H R IR S 2
Fh G R AR 25 35 R W A8 BAUHEAEAE , (A Gt
P i R AR W2 R DL S HAh AR 25 19 58 BB i
AR DLARGE o ASBIFFEAE F I 7 Y 2 ET /N2 i
& 4lE ( Fenpropathrin ) =i A& FEAl -,
— PGB A FRAE W 2R R DL RO DL 2 5
IS H BT, B AE5HT B BB /N il S 4G TR L
P i ZR A FH ) R A AT A7, DTG Sy B2 EG B /N
ol R 2 R b 1 i 2R P () 7 P B Rl 2 A A

1 #MR57R*
1.1 ###

111 HREEE OB/ N R R
Al B2 B A A BIE 52 0T 28 A D 22 3K [ 2
Aleuroglyphus ovatus-fi £ i 4 28 A 1] 37 3¢
B FRARAIE 22 2 AR R 7], X 25 R
R

EL T /Na i F s R e &R T R
b B} 2 e ARG A 5 0 25 PR P 22 25k - [R5 o -
B W R 2R RIS ) 32 B0, 22 kARG [ 2403 06
P U A TR A B, B ECT /NG i it R U4 R B
PERFETE 619.96 £ (Linetal., 2016) LI,
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1.1.2 FEMNSEMUFERT A mERAK
H % (MLS-3781L-PC, #5 F{at R B y7 ek =X
2t ), ROLB R (ZSA0745, EERTT AR
AR, NTHRER 4 (BSG-400, I
RS A FR A R I )

M8 Lin 5 (2016 ) MRS IETT %, Re454~ 55
FC iz 25700 i ) B A AR S 2GR,
40 Sk UVE S — AR B, REARER 3 RESR,
I P KX IR o 48 h J5 70 AL 3B T A6 A Al
WAL T ROTIC R, DIBERRMRR, Fra 2y

TS Cyflumetofen
THLFLE R Carbosulfan
LW Chlorpyrifos

Z MR Carbendazim
A H B4R Lambda-cyhalothrin
FH 4% lE Fenpropathrin
B %13 Mineral oil
EMEER Quinolinone
T28§E Spirodiclofen
BKAEHE Prochloraz
HUii4E Propargite
WEH1 % Thiamethoxam
WERETR Hexythiazox
WEEEM Buprofezin
=8 Azocyclotin
WH K Amitraz

J# e % Nitenpyram
Z. B Etoxazole

BRI fE Fenpyroximate

20% =IFH
20% FLim
48% FLim
50% fiFl 7
2.5% KFLF
20% ZLih
99% FLiMh
33.5% = IFH
240 g/L 2 IF5
450 g/L 7K FLH
40% L
25% TR
5% FLiM
25% =IFH
20% =IFH
20% FLi
10% FLih
15% ETEF|

8% MLFLH

f2eit ) . S T 257 L 3E 1, TGN AET:, BRIFTHRIET R KKIESE
1.2 A% LR Sl s s Jepe STUEERL A2 (1 S SE] HE
N TR BB IR S S5y iR (2541 )
121 BRINEHEAERATECTRUNE 2 HRE 80%+5%, AW L : D=14: 10,
x1 KWFAAUFLT
Table 1 Chemials used in this study
i HI 44 Ep Sk AR
Common name Active ingredient and formulation Manufacturer
P4 % Avermectins 1.8% ZLif M T B A T A PR ]
AHLAL Paraquat 200 g/L 7K FLF LA R TABRAF
N LBk Imidacloprid 5% FLil IR AR B A R A )
k1% 2 Pyridaben 15% FLih TLIR R A A R A T
HH K Semiamitraz 25% 7K R

SN SETAE R A BR 2
AN T AL TATBR 2 ]
LA R TARAH
LA R T AR F

M T A AL TA PR F

H A Ak Ut

AL IR AL T A RAT

BN T AL TATBR 2 ]
FEHAE YR F

BN T AL TATBR 2 ]

IR5E T B f AR IR A RS ]
M T A AL TA PR F

SN PN eSS wAr i

B P bR IE AR PR BR A ]
AR IE AR WA R 7]
1T RARACA FRA T

BN T AL TATBR S ]

AN T AL TATBR 2 ]

T Pl R AR S A PR T
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122 BERFNEHPIEHERERRAZER
PEMZE 53 5000 v FH 24 3068 2 T /N 22 i e
Pl R AU R EE T, e TS S 2
FIM IR, RS E LG RIBCHIL 7 VR
B, FCHI RS AR 1.2.1 Bk, PibEM R
FHURE S R D E 1Y LCso (ERY 95% B A7 X A1 A
HEPU N2 BE (HIESE, 2010 ),
123 BRM/NMNEHEZBHEAMNE HHEL 1 000
S A A B B OB/ NG W I 7 B, 1 h SR /s
FRE 120 4750 43 3] & F /< FL MRS E A1) 120 4
(M, A TR v X 25 A 22 ARG 53 £ 45 il
IS R w5 b, 5 a R 98 7 1k ki .
FESFLIMIRE B3 7 B ST HEPN B 8, PR TR
BT RFERMERE 1.2.1 Frk N T4 T in
7%, FEFE 8 h WETF LA A BRI . b DA
R 1AM, JE 120 N ER

1.2.4 BRIF/NEHEFEENZE  PRECS 000 kK
oA B U OB/ ING i IS 7 B, 1 h S/ Bk
B 100 K750 B T 1.2.3 AGUIAE R AE R 1440 2T,
SCER IR 30 NEKE . FFRA PR R S HES
FFCE, FREITAE TRFEAMER 1.2.1 A
TAMH T, B 24 h WEI 0 EMLIE .
DL 1.2.3 Wi & B DS o0 e, H s O s
] 24 h ISR ABEAL, THEFLR,
125 BRFNEHBRENE KrRIFNIEL
BBk B ECOB /NG BT 1.2.3 R S [ A
Hh, BN TUIRE I A 22 R FTR [543 i <) i 20 3k o
W AT W2k B B ST HE BIFE AL D, PRI AR
TR 1.2.1 WA TSR, 4 24 h
WZETF I SR B SRy W A5 B, -0 L8 T /N 23 il
e N— A ) TRV 25 1 ) TR v, i eI 26 E 5
B ECHT/NE g A SRFET R, Seit A
SCRBEE 30 NEE

1.3 WEFKITS S

KEIEAET- % 5% Abbott (1925) AR18E,
FEHEE AR BEEHFHE LCso Ml 95%E (51X
8150 SPSS16.0 itk ki,

. FET A
%E%ZﬁX1OO% ,
3RO i
M :Mxloo%o

a
C

M, fREALIEIET R, M AR BRI BT,
M, fRFXT HRAHAE TR
Pt A% (Resistance ratio, RR)=O
RR<1 FIRHLHSIME, 1<RR<5 R
HrEsohitE, RR>S BB HITHESHE BT
P (B mEE, 2018 ),
B it Ak 2k
PN 2
KM Duncan’s A1 t-I56 7B B2 EBT /NGZ
W FR S A ER DU i R S USRS R LB DT L e
AU 1 B A [A] A K H [R5 AR 25 % B EG BT
/N F S A R UM i R S OB R LR
M (P<0.05 ),

2 HRE5H9H
21 REHH B EH/ NI R0

W 25700 2 FCH /N AL ] 48 h S, B
FIRIINGE 57 1o S5 R T A > B SR> WU Jpk>
B VRV JpR> Wk ol 5% >0 P R > T B 7 > A G T >
M il T > e 8 A > 27, il el > I 1R ] > 1 56 > i e
Wb > BT 24 1] 28 > — MR > W T > M BE UG . AR
ST AG TR AN F ST 1 EC T N R B
AL PR CHT /Nl 48 h AL IESET R 5N
97.62%F11 92.57%, 2 w5 T H B 2457 ( P<0.05 );
SRR I R BE U B AR AR, Ak
P FCHT/ NG 48 h JGREIEAET R A58 7.29%
6.05%F1 4.77% (£ 2),

22 THRMHER

X 20 FE 25500500 28 TR e 45 5 0
3¢ 3, B EHT /N S AE R B i R X MR |
WE U | 2 i | B SRR S R S R A
TEbUE, PUrEREEU 1 7.56. 1032, 1145,
19.10 F1 45.89 1%, [FIFE)E T A BRISAR 251 =5
E R ] R R e R e ST R Y L O
XU bk B s | DR AR . MRS . R
WERE . TORUEEE . EEOA . 4R ER . mEER |
SRR TR S E BRI BE U LCso fH 95%

LR = x100% .



- 694 - R B H1 244 Chinese Journal of Applied Entomology 57 %

BEXEAREE, PUERK 1<RR<5, HILALT
TESSHAUE S I i 28X 22 51 2R R IR oAy 671
S, WL BT/ N T UG IR i &
51X Le 250 (8] A I S HATE

23 BR#INEEHMEREANMEBRADLE
RS LR

bl A 5 FCGB /N2 W B 1 i 2R R R Y
KB DIEB, O EGH /NG S S BR P e & R
T U0 25 U R (P<0.05 ), i)
7O A A AR U R R 22 R (P>

0.05), HOIHA . J5 25 W6 LA K7 5P Ay A 4 Rk
i AR B EIER (P<0.05) (£ 4),

24 BRIF/NEEHRERAMYBRRRIVMEL
EEHREME

EL EROBT /N 2 0 i 2R RNURR T R B Ak
R BB RN R R, SHUEGS R
G, FRAEER P R IR Ak B S
WA HFEREZES (P>0.05), Uil EFH/
ITE AT T FEEERPUIE S, BRI A hE
TR B BEAZ (P>0.05) (£ 5),

R2 48h EARGTN ERHM/NMNEMHMAETE
Table 2 Mortality of adult of Neoseiulus barkeri to selected pesticides after 48 h

48 h

FETR (%)
Mortality (%)

KESET % (%)
Corrected mortality (%)

12l W (mg/L)
Pesticides Concentration
J&0E BT Nitenpyram 25.00
H ¥l Mineral oil 9700.00
=8 Azocyclotin 133.33
FI4ER 2 Avermectins 9.00
N LAk Imidacloprid 200.00
BEWEER Hexythiazox 33.33
BEWERER Buprofezin 233.33
2B Btoxazole 25.00
BRIFEFE Propargite 285.00
T2 155WE  Spirodiclofen 48.00
Mg Fenpyroximate 46.66
THi5E A Bl Carbosulfan 200.00
e % Thiamethoxam 25.00
Wk Pyridaben 100.00
Pk Semiamitraz 312.50
MK Amitraz 200.00
AL Chlorpyrifos 480.00
R A E 4NE Lambda-cyhalothrin 25.00
XTH& Control 0.00

12.22+0.02¢ 4.77+0.11e
13.33+0.03e 6.05+0.01¢
14.44+0.05¢ 7.29+£0.03¢
16.67+0.02¢ 9.41+0.04de
17.78+0.04¢ 10.65+0.05de

21.11+0.03de
21.11+0.08de
22.22+0.08de
22.22+0.02de
23.33+0.02de
27.78+0.14cde
27.78+0.06cde
30.00+0.05¢cde
51.11£0.01bc
46.67+0.27bcd
57.78+0.060b
93.33+0.04a
97.78+0.02a
7.78+0.03¢

14.1740.05cde
14.16+0.09cde
15.4740.09cde
15.64+0.01cde
16.83+0.01cde
21.31+0.16cde
23.46+0.06¢cde
24.25+0.03cde
39.88+0.03bcd
43.76+0.28bc
53.79+0.08b
92.57+0.05a
97.62+0.02a

X IR T KA B2 6 B 5 e T Bl PR (AR iR, RIS B 5 A A AN R /NG R R 22 53 (P < 0.05),

5 fEE 6 [,

Control indicates that it is treated with water. Data in the table are mean * SE, and followed by different lowercase letters in
the same column incicate significant difference at 0.05 level. The same as table 5 and table 6.
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#3 ERFNEHPREFENERRANENRANZ TG
Table 3 Cross-resistance of the fenpropathrin-resistance Neoseiulus barkeri to common pesticides
[ 7 /1N O 7 7R IR /NP i o
P&l Fenpropathrin-susceptible strains Fenpropathrin-resistance strain PR A
.. Resistance
Pesticides [ 45 LCs (95% 1% X [i]) BHJE LCso(95%EAEKI) ratio (RR)
Regression equation  (95%C.L.)(mg/L) Regression equation  (95%C.L.)(mg/L)
145 R ) y=0.57+0.90x 83 772.90 y=0.10+1.04x 53 687.76 0.61
Quinolinone (55 662.23-156 778.60) (38 263.87-83 611.79)
ZHR y=0.01+1.28x 7 684.82 y=-0.90+1.54x 6 898.73 0.90
Carbendazim (5529.83-12 248.10) (5 663.28-8 743.35)
TR E R y=-0.49+1.85x 924.24 y=0.74+1.43x 967.41 1.05
Carbosulfan (736.19-1 255.55) (759.17-1 324.07)
ik gl 7% y=2.21+1.40x 97.78 y=2.21+1.38x 106.18 1.09
Pyridaben (78.42-127.88) (79.98-139.70)
= Mg y=2.13+0.77x 5066.33 y=0.90+1.09x 5736.48 1.13
Azocyclotin (3 394.45-8 458.29) (4 051.85-9 463.85)
I WE HRR y=2.95+0.66X 1205.96 y=1.57+1.08x 1 464.60 1.22
Nitenpyram (715.15-2 512.55) (1029.14-2 440.33)
SN Bk y=1.71+1.27x 392.22 y=0.02+1.85x 500.70 1.28
Amitraz (295.75-566.15) (425.33-589.49)
A Bk y=0.73+1.67x 361.20 y=0.38+1.71x 496.00 1.37
Semiamitraz (289.10-486.06) (410.73-588.88)
el 4 y=1.93+0.89x 2 881.52 y=0.41+1.26x 4 334.44 1.50
Propargite (1 986.90-4 661.49) (3 286.81-6 281.21)
on] 44k R 2= y=3.43+0.92x 50.03 y=1.86+1.53x 111.57 2.23
Avermectins (33.68-87.62) (85.38-159.91)
g ol ) y=2.98+0.81x 316.10 y=0.21+1.81x 757.33 2.40%
Hexythiazox (206.27-570.39) (640.15-919.87)
HERY y=1.07+1.10x 3788.74 y=0.03+1.23% 11 116.97 2.93%
Paraquat (2 546.00-6 871.79) (8 566.57-15 456.87)
e el e y=2.14+2.06X 24.72 y=0.06+2.62X 76.22 3.08%*
Fenpyroximate (21.14-29.65) (66.65-89.08)
Ik ik iz y=-2.22+1.53x 4763.41 y=0.01+1.20x 15 280.16 3.21%*
Prochloraz (3 956.74-6 042.82) (10 666.81-25 750.14)
T g y=2.12+0.75% 6 695.63 y=1.17+0.88x 21925.97 3.28%
Cyflumetofen (4 096.39-13 599.89) (14 418.61-39 007.47)
[ Loqits y=2.29+0.77x 3300.02 y=1.08+0.89x 25234.93 7.65*%
Spirodiclofen (2 184.43-5 614.72) (9 411.67-3 404.82)
IgE rh y=2.28+0.99x 569.75 y=1.27+0.99x 5 878.60 10.32*
Thiamethoxam (401.85-917.73) (4 056.47-9 648.73)
Wi e y=2.92+0.77x 474.97 y=1.22+1.01x 5438.40 11.45%
Etoxazole (318.23-792.97) (3912.10-8 337.33)
FEHE y=3.14+1.30x 26.72 y=1.58+1.26x 510.63 19.10*
Chlorpyrifos (21.46-33.52) (413.71-647.32)
B R S 25 y=2.22+1.53x 65.06 y=2.26+0.79x 2 985.49 45.89*

Lambda-cyhalothrin

(53.76-81.27)

(1 856.88-5 712.01)

*RINZESTWE, PIRKIME N LCso [l 95% EAF EAE ST 227 BE
* indicates significant difference, the difference is significant when the 95% confidence of the LCs, values measured twice

not overlaped.
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x4 HEFENUERESNERIHNEHESLEHHEIE

Table 4 Effects of fenpropathrin resistance obtaining on developmental durations of Neoseiulus barkeri

G ALl
Egg Larve
period (d) period (d)

IESE T ISt 3t B T E
Protonymph Deutonymph Pre-ovipositi Oviposition Generation
period (d)

7 BRI AR

period (d) on period (d) period (d) (d)

Ptk &

Fenpropathrin-resistance strain

RTRES

Fenpropathrin-susceptible strain

1.47+£0.44 0.73£0.37 2.47+0.51

2.27+0.46* 0.93+0.26 2.07+0.26* 3.87+£0.35* 6.33+£0.49* 20.87+0.74 14.93+0.70

3.47+£0.44  5.80+0.41 18.93+0.88 13.93+0.88

FPRCF AR HEDR, R TE — K E B BEPUPE AL R AR R AE 0.05 /K225 B (R ). 2 6 [H.

Data are mean+SE, and * indicates significant difference between resistant strain and susceptible strain at 0.05 level by t-test.

The same as Fig. 6.

*5 HEFERNERGHERF/NEZHEIFLERGLIEHEENZIT

Table 5 Effects of resistance obtaining on egg hatching rate and preys predatory of Neoseiulus barkeri

J% 4k Egg hatching rate ( % )

433k KAl & i Total predation per mite

S
bpﬂknu%% . 94.44+0.35a
Fenpropathrln-resmtance strain
RS ER
WU R 96.67+1.06a

Fenpropathrin-susceptible strain

41.36+0.48a

40.27+0.34a

2.5 FEZEH X E R/ hih i fm R FE
EIEER A 0p A

0 AN [ 24 300 % 2 FG BT /N S i bt v o
ERIIURTREN e St A TS e 2 spil o )
F /N e e o 2R RO T 2R 119 Ak % 52
AR (P>0.05), {HiRZmkil RS, Ptk
it 2R BRI AL R AR T R B (P<0.05 )5
TR . SRR IR AL, Pt R
AL SR BURR T R B RRAR (P<0.05 ), A2
FIVEFH 2 BB/ N i R R 5 AH OGS RS
A3 B 2 RRAR (P<0.05 ), o A mk R
Ab B AL A AR ARG, P W H e Ak 3L A e i
s ARG FIE T B R N o R R
Ak el 34 B B FRAIR (P<0.05 ), JEr AR
FH JDRAD I AR fIG , FH E H e Ak 2 ) A
Rigrm (£6),

3 g
I R 1 2 S LA B B R
LI 5 245 90 14t PP 2 6 06 19 D 972 4

Hid B E RS o (EART R DT TS P A B, 2R
el FH A 24 v 2 T 2 A 24 ) e 4 09 B A R RS

F1, G £ 5 B A i e 2RI AR ( Croft
and Whalon, 1982 ), FF450 4% i A B] 4 18 28 X6 12
FCHT /NI AT 5 T 3 ), A7 el AR s 2 PG /N7
WEEE, AR (EBARAE, 2010). 9 Fha
275 096 700 o 2 G 3 /) 2 il AR — -l 14 3 7
B IR PR R AE R = k) | A G . R TR
XF O TG B /0N 22 i B A 1 i Bk ( XIOF 4%
2014 ), ABIEFE F AR el H Y 18 Feefe 24568 L2 PR
AN A I E , SRR 18 i FH 255
Xof 4 FG BT /N g 356 AN R R JE P BRI, , Herp
JH 10 200 5 4 TG R 2 B8 Ak B 0 /N 22
48 h JE M IEAET- B ik 97.62%F11 92.57%, 3tk
W T HABZEH (P<0.05), =M. 74
THURI IGE H e () A, 0 U2 OB /NG Ml o
B R R/ N o T, A SR e A L R
SEE AT BT IAR I, R ke e Al s R A
R E T i i 2PN i DN A D sl 2 W T Y272
WETEE , TR CLAMEVA S N HSCR . &
RS T ERIEA 2, X 0 [ /Nl 2
PR, X5 R as R—80 PIdEmEE . =
50 R A R o £ T /N gl R R S K, 5
A (2010) KXISF4E (2014 ) FORFGE 45 54 fr
ZE5E N ISR A A SR A I vk Y 2 S
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Table 6 Effects of resistance obtaining on egg hatching with different pesticides of Neoseiulus barkeri

B AL R IR (%)

Pitkdh RBEER (%)

Concentration Hatching rate of sensitive strain Hatching rate of resistant strain

2y WE (mg/L)
Pesticides
Mkdh 2 Pyridaben 100.00
XK Amitraz 200.00
FAH K Semiamitraz 312.50
Z.WHmE Btoxazole 25.00
FEILW Chlorpyrifos 480.00
FI4ER 2 Avermectins 7.20
FH 54518 Fenpropathrin 100.00
FAATF AR Lambda-cyhalothrin 25.00
— I8 Azocyclotin 133.33
JRIGEEE Propargite 285.00
THi % A B Carbosulfan 200.00
WRigERE Fenpyroximate 13.33
TR Cyflumetofen 100.00
BEEER Hexythiazox 33.33
JRMEE Spirodiclofen 48.00
J0E BT Nitenpyram 25.00
Xt Control 0.00

46.67+0.61m 80.00+1.61d"
57.78+1.411 58.89+1.53h
60.00£1.05k 55.56+1.53i
68.89:0.70j 65.56+2.14¢
72.2240.93i 72.22+1.27f
77.78+0.70h 75.56+1.53¢
77.78+0.70h 81.11+0.70d
84.44+0.35g 65.55+1.27g"
88.89+0.61f 87.78+0.93bc
88.89+1.27f 80.00+1.61d

90.00+0.61ef
91.11+0.93de
91.11+1.22de
92.224+0.70cd
93.334+0.61bc
94.4440.35b

96.67+1.05a

86.67+0.61bc
86.67+1.61bc
73.33+1.05f"
85.55+1.27¢
86.66+1.05bc
88.89+0.93b
94.44+0.35a

#, BREEEA i — 2R 5E

T TP Ml 1 5 2 R A S A 24t RN
WEWMBRZ M ENEERE. A TEZA
AT R 5, 76 B AR XESR AR P25 PRl
W, BRI, fESC R NSRBI R, AR
REIT HIR], A o Ur i A2 By i F A= P B i
Z PG, BRI AP (i,
2016 ), Hoy % (1981 ) fEik s N — &R 3
fig ( Permethrin ) ZbFREAELEZZES A, fallacies 75 2]
—A> o4 MHPLIERPRE; RRERFSE (1988) FIH]
Wi i % ( Phosemet ) 7E % PN X JE G i 42 I
Amblyseius nicholsi i€ 33 Y5, Hpriki ik
AR T 18,9 £ MR FIEER S (1990)
FIH SRS ( Dimethoate ) Xf Ul & & 4l 22 8 A
pseudolongispinosus i % 19 W& , Hpr Kk
PE T 10.02 £ o A S5 W H H R IR 2 4 4
SLiE, A% THERECh 619.96 ALK
/N R, ARG AT S (Linetal.,
2016 ),

Bl (2 ) XF—Fh2y Ak, 1ErEssxt
HEZi A BhitE . e kB0, AHid 4TV
PR BT i R0 — R 5034 E ( Cyhalothrin ).
= AWEEE (Dicofol ), =M FImkih R A i &
AP, MR AR ( Flufenoxuron ) A &M
S HPME (FAESE, 20005 fITEIEAE, 2015);
206 I H SE U B M A FR 0 = SR S T | B
RAME AL SRR ( Dimethoate ) A 32 HHilE,
SBTYETR R A AL E YU (R, 2001 );
BRSSPI A R SRR R |
K Wik ( Celastrus angulatus ). 52524 Fis

( Cypermethrin ), — M4} FI DUk ( Clofentezine )
AU BAZ Y, X seii%: ( Propargite ), Mk
I DU E | BTAETR R | WEE L . WEMEER . #EIE
WA H UM (RBisE A, 2010 ), FEWEAC HHT
PR Az SR — BN 245500 77 AR B i [R]  SL
X HAth — el Z2Fp 25500t = A B, X R
AFIRY, TR, S EHOE A R T
TALEBHIG A AEIBHIG Z M7 i, A B T4
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A R FRCR . AP, T ECHT /N
FAEBRBUIE A R E AR . A &
W | 0o P R R R A AR A BT, AT PR
B BT /0N 22 Wl RS54 R 01 o 2R 1 SR el rp 28
fift B A e TR A, — T B OB
ARG TR, O — 7 T REN D Wb 2 T
B, TR B A A B VR RIOR o BB /INGE
L R IR O N TN AT N R
WEMGHR . T RUEEE . WREFRE . A RIAR . BRiRE
BIAEDE 2 . =) | hE U . TR e B L. hE
L Z N S IREERE Y 7S o 22 T 71y ) 2
FE AT T LGB /N 22 06 HH S5 2 b 1 s R 1 SR el
HR R R E o e 9 225 SR b 2 1 L EOR /N7
g T[] B o P A 2 2 R0 At 1 b AR, o
RAE PG FIAE D B I Re A AL G, dF k2
UF BB RCR

FEIE PTG PERE B 10 AR WA Rt X
HH ] R A R s B B2, R B, TE3k
B3 FME ( Methidathion ) Ui Jm, B FC Al 22
MIEZB T PO I e R H
DR TN, DR Tk 38 RO B 1 LA
FEAINEDUME G R S HUST RZH T B2 5
( XTI I35 F1 Tadashi, 2007 ), ASZE, XFHrik
i Z2 AU R AR e D B EAT TR dxT e, &
IR L PGB /DN 222 0 Y S50 T D e s % T 0 30
o THURG R (P<0.05), 206 . 7= 50
AR S RTTHEZS (P>0.05), H
R | DA K™ B I R AR R )
FERK (P<0.05). BRI, HSUAEERPUTERIR
15, IR R EWHARK KT, BA X IH
JINGR g P A SR o B AR SE G ORI AL
Sk B E R TS, R BPTHE R AU
F Y EAL RN B Sk S B AN A TE W v 2
5 (P>0.05), KU FAERDUHERRS I A
S U ECo /N 22 i 1 S e ) R B B 7 o W LA
b Z R R RIS AT DA il P e
I/ INa il R A TR v o R e 2 B A HRAH
(i) W2 FH R 77 AL

ARS8 59l AN ) 24 700 %o 5 E 3 /0N 2 i B v o
F AU 2R PR R A S i T i — oY .
KIANFE 257500 F T B EOH /N UR S R )

HH L X FROIE AL 23 1 1 B 3 PR A (P<0.05), H:
HFH A 58 A 38 S AL R R fIK, FH s B R e Ak 3
Je EAb e d i 5 AR RV 25390 VE F B EOB /N e
PRI, WEALRA Y BB AR (P<0.05),
L rp o PR A B SRR AR S M1, A i H Ak
PG A0 o 5 o 7 FH ()il 24 it 3 R kit £
A6 Dk g S T BT Jpe 45 o £ /) 2 U B 9 A
SREC MRS R A 24570, o/ %of B0 T /DNl ) o
SN o 30 36T L[] — A 24500 % L ER /Nl B
it 2 AR R AL R s, AT DLk 240
550 AN 3 (P>0.05 ), {HZ2mkRE R b
RIS, P FR O0 Ak R A AR i R B Y
(P<0.05); T UEE . SAERE BRI,
PiME S R U0 R AL R U R B E R (P<
0.05 ), FRARmAME R AL BEHTVE i 2R 2 (0 H I R
B 0 2 R 3 kit R AL PR RS AL
R A, 7 )it FH Ao 340 17 A% 1 P ) 4 £
ALK

ABIF S B 10 A8 H B o 2 B0 B T /N %
06 R A TR B i 2R % v s S U A R A7 1 58
HyurE, AT L A E R, 8 S
50 N B v A0SR R A T A 2 1 B R O
(AR RRAR, AR M i A i, (P X
A A 52 W S 2 2 %o B 3 70 2 0 o A 250 1
i, X 5 SRR A AP, BORET
[ o ASSEg0 ATy T R AT, i
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