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WKk N H WA Ky B\ k2 Aleyrodes sp. ik Ha b
8 Filr 3% rhu SR f0 e P Ko A= B ) vy 2 S

INBFL, MRZhs, | B, skERAEH , DL
HBRLEKRFRFGE RAAEZEAH YN ZL4HEELELLT #52 5% K7 830052

BE. [ HAY) LB AR RN R B S Aleyrodes sp. X AN IR A% B 7 AU Ko A= BHAE Al b7 22 57 | FBAT Ut 22 2L, o
il E 25 AR R Mg B AU . [ ¥R R A R IR SOk IE 8 Ak AUl Xt 2 Aok mUs s & PN 8 g, A ) 24 0
TEA FHTE] B 5, HAR S SUFEHR JE (LC, ) A B 2 Fobfy i He A4 PO PRl e i g B AL SR e 6 . [ 4528 ]2 ik
B R 8 Fifr A% s ) SURR M R T R A U IR A TR | BT A P 2R TR T P A S BURR , LC,<2.31 mg - L7 T AL-
eyrodes sp. XTI A H I  THEE R BONEUR , LC,<3.21 mg - L™ AR ZHHI AT EIEI BE (LC,, ) AT, BRI H- #4585 Bl SOD
Wi B 1.86% ,POD {ifHE LTt 2.12% ~ 16.89% , GST it LT+ 4.75% ~ 22.74% , i Aleyrodes sp. 1 CarE 3 ¥ T+ 0.99% ~
23.97% ,CAT it 1T+ 2.74% ~9.61%, HMARUEE KM, 25)5 7 d,70%ME B G K - H0RL 7 FT 10% 20 HUR B I7 706 R B
WA B A B RAGE B 90% LA b W 3 8 T 5% 2 B 24k TR 25 o FH R ERTFL AR L 10% & HUE BB 5 109 B 24k T 28 2 511
Xt Aleyrodes sp. 5 HL B A5CH 89.63% , 35 15 T+ 5% P 4 35 BT 24 11 240K T IR Eh I 3L R0  10% U IR 17 7, [ 4518 Ll =
B 7 D0 R EH [ 242503006 7T 28, 8 RS ()% HUR KT RR H e B LY 55 75 T X Aleyrodes sp BEH1 . 7655 BURIBRA T, BRI
HWEM TS Aleyrodes sp. P/ BREHE PETELEA MR , 25J5 7 d,70%ME B /K 43 B0 751 %o W H- 0403 BUAY B 35k e e, 5%
PP 8 R o] 24 T2 2R A IR ERTFL I XS Aleyrodes sp. OB RS 5 255 14 d,70%WE HUGE K 3 FEORL) X0 R - 305 0 T A 4 R4 P de
U, 109% BT 24 T 2 B TR FURT Aleyrodes sp. BIRFRCMERF . BRI, HH () HERE 8 85t T 709158 HL R 7K 43 BRI 5% VP 4 3 BT 4 7
FORH IRERFLFLANFN 10% BT 4t 1 28 B VR S5 B 45 B H 34 BLJ2 Aleyrodes sp.
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Analysis of sensitivity and physiological response differences in
Aleyrodes proletella L. and Aleyrodes sp. adults
to eight insecticides
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Abstract; [ Aim] By comparing the differences in sensitivity and physiological and biochemical responses of the invasive species Al-
eyrodes proletella and Aleyrodes sp. to different insecticides, we analyzed the mechanism of the sensitivity differences, and provided
a basis for the development of differentiated prevention and control strategies. [ Method] The indoor virulence of eight insecticides a-
gainst two species of whitefly adults was determined by leaf dipping method, and the field efficacy was evaluated by field efficacy
test, and the contents of protective enzymes, detoxification enzymes and oxidative stress indexes of the two species of whitefly adults
were examined after the treatment of sub-lethal concentration (LC,s). [ Result] The adult whiteflies of the two species differed in
their sensitivity to the eight insecticides, A. proletella was more sensitive to bifenthrin, abamectin, and bromoxynil, with an LCy <
2.31 mg - L', while Aleyrodes sp. whiteflies were more sensitive to bifenthrin and abamectin, with an LC;,<3.21 mg - L™'; the
sub-lethal concentrations of the different agents (LC,;) treatments significantly altered the enzyme activity response patterns of the

two whitefly species. Under insecticide treatment, A. proletella SOD activities increased by 1.86%, POD activities increased by
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2.12%-16.89% , and GST content rose 4.75%—22.74% , while Aleyrodes sp. formed the main detoxification pathway through the up-
regulation of CarE activity by 0.99%-23.97% , and the CAT content rose 2.74%-9.61%. The results of field efficacy showed that 7 d
after the drug, 70% thiamethoxam and 10% acetonitrile suspension reached more than 90% against A. proletella adults, which was
significantly higher than that of 5% methylamino abamectin benzoate microemulsion and 10% acetonitrile suspension; the efficacy of
10% avermectin against Aleyrodes sp. adults was 89.63% , which was significantly higher than that of 5% methamino abamectin ben-
zoate microemulsion and 10% acetonitrile suspension; and the efficacy of 10% abamectin suspension concentrate Aleyrodes sp. adults
was 89.63% , which was significantly higher than that of 5% methamino abamectin benzoate microemulsion. It was significantly high-
er than that of 5% methylamino abamectin benzoate microemulsion and 10% lufenuron suspension. [ Conclusion] As shown in the
indoor toxicity determination and field efficacy test, the toxicity of eight different insecticides to A. proletella was stronger than that to
Aleyrodes sp. Under insecticide stress, A. proletella developed different sensitivities to insecticides through different responses to
physiological enzyme contents in Aleyrodes sp. The best efficacy of 70% thiamethoxam water-dispersible granules against A. proletella
was 94.02% at 7 d post-dose, and the best efficacy of 5% methamido-abamectin benzoate microemulsion against Aleyrodes sp. was
89.93% at 14 days post-dose, and the best efficacy of 70% thiamethoxam water-dispersible granules against A. proletella with
81.85% and 10% abamectin suspension with 80.96%. Therefore, it can be recommended to apply 70% thiamethoxam aqueous dis-

persible granules, 5% methamido-abamectin benzoate microemulsion and 10% abamectin suspension alternately in the field for the

control and prevention of A. proletella and Aleyrodes sp.
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BRI H 5 K5 Bl Aleyrodes proletella L., XFREE
FrE\, JE 2 H ok EURE, 20 20 90 AR AR AR 0 [ R
E B BL(HNL, 1987) 2R -+ 7 AR} g 53 i I
FE W (Barro & Carver, 1997), & E F 2012—
2013 AFFEJL AU X, BT 5 @ RS i Lot 5
HiR Bz B (5RAE 2545, 2014) . BIFSE A BE, MR
A BB 5 B RS kR R O X R S
o —Fky B E Aleyrodes sp. LAY H BR (BT A7 B 44
M - FEBLAE,2018) , 2 Rk AU B EEIE A
REAEARL, AU 38 2 AR A B I 25 S i B
SRR B T S A (0, Ry R L 5, (B A ER AR T -
FEBC,2019; Kuwan et al. ,2021) {HBF 27 HATE 1)
ML FAFAE U] 22 5 ) U H by L ( LA 1
PR Ap) (h# HULE I Bz BsF b e 5 422 0t 9, 1A T Bt
JEYIE TG, R Z N R 1 Aleyrodes sp. ( LT i
PR As ) i 7 7RI He B 50T B9 4h R 2%
MR LR MG T HARSR B iUan BU R 878 1 3 55 45
oy, LRI, R O 1 SRR 0 (Bl A AR A -
PEDEAF,2018,2019) 2 Floly mlas S i e = A g
B, FESEHE A AR A BHE Y (Miguel et al.,
2005) , M 2 3¢ Lactuca sativa var. asparagina L.H.
Bailey ex Holub % % Ei Lactuca serriola L.} HFg i
PEZF (TR, 2002) . BN S SFER,
SEEF M R sk el e R,
A A R Y L EB IR A o A 52 I R
T, JAC I HL 7300 ) B 0 7 A R0 0, 3505 e A

Yot E e, e i B, H AT, H o E
EADE B AR 5 10 RE T (B A # Ao
- JEBHL,2019; Martin et al.,2000) , 2 Fhgs @ Al B4
Mk WHEIRA AR BB R T R
SR HEA R B ™ J AR AL A R R R I AE
H i, FE PAMUAE T4 Ap Bl 55 i i 72
41, Springate & Colvin (2012) BF 57 81, #51Hi Ap fix
AR 5 BRI M R BRI Kovatikova et al.
(2017) TEZ N LA 21 Flvig A SR B 2554, A R
R 2 T AU | ki R A SRR Ap 7 U
AT S0 XUASTIOF 45 (2020 ) WF5T 22 B, Bl 4 1 25 %
2AFRE R AR ), (HEFTET Ap As
2 AT [ 2% HUFR ) B 2 S R A B g 2 S
WA AR
L AU R AR SO MR Y T S L R
PRAP B RPN, A R JEAR & 2R 0, T &
Jg BT S A RN, I 1T e 352 2 40 i & A SR I
PR (E A,2024) . RHEIKAEG RS ZF
PR Bl IR B A 75 S e A e, DA R AR
PLARAS DAIE N A A A 55 1 (AR5 05 56 ,2021) , 1
T (2022) FIEEME 45 (2023) BFSE M, B 32
HMNEAT T RIS T8 O BRI ORI AR
I I R HE BT B A5 . 9 % ( malondialdehyde,
MDA ) V£ A B HUZE AR L 2% 1 1 77 2 i AR il
Wy, Ak BE ARV EAG A ot i (0 7R BE Y B B8 A
(FE,2024) , &l @i R A sz 8 i 40 ko™ =&
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PN . KON H 5 R Aleyrodes sp.ﬁ‘ZEEXﬂL 8 i 2% HUF A A R A B ) o 25 S - 69 -

iR E ALY AL B ( superoxide dismutase, SOD) (i3 4%
LY ( peroxidase, POD) Fllid 54k & i ( catalase,
CAT) J2& 3 M OB (10470 A0 T, 3 3k 98 75 Tl 7%
e B 2RO 30 B8 25 0 3 1 T 32 RE O (B AR Bk
4 20165 FSHTEE,2024) . RIRER G ( carboxyles-
terase, CarE) 2%t H IK#: 5  ( glutathione-s-trans-
ferase, GST) I Z Mk H ik i i ( acetylcholinesterase ,
AChE) 1Ry H 22 i) AT , RE RS A 80 i AR B
F A B B N6 B R ) FIAE ) B AR AL AR ( Tiwari
et al. ,2011) . XL R S8 0y U R VR HT Oy B e it
TR A 2 B B R Ak 0 A 3R R (AT bR A
2019) .

ARSCFESE T 8 FpAS[m] 2 BY [ A% HUR) I 5E Ap |
As JSCHOSEAS [7]) 246 2 25% 2500 100 S0P 2 S % 2 B o)
JOF 8 26 5 i AT X A HOBBURR R 1) 22 S B AR 2 S
AR SR B A AR A
1 ##R5FE=E
1.1 #HiKRERETFE

UL AU 2024 4 5 H TR A A B
AR S FH (E87°34718.543”,N43°48'38.663") il
S EoRAE Ap As HU K R BUE A E N TS R T
R B A SR I, T E N AR, R E N
ZEh A 3~ 5 AE il H i

A FAEY) I 23 (G = il 22, 77 T b
AH BT B2Gs T AT R A Rt T 5808}
g E N TR h &, Bl 1), 4% 75 be
K PRUETC A BB H A 5 e 5 g, ANl AR Al 4k
AR,

T i o, A7 35 80 AR M R o R~ B Ak 24
2SI G (ALY 56 m?) R IR AT
A, NEEE 15 em, F 73 290.5 cm, HU
FIRAELER 1 em & Y K E) 2 5 5t
NP TFAGHEAT 18] B, 25 B8 58 v L 1 L A% B AL 25 Y
R CAG R P Y = LU e A TTANES
HAPAE, AR T 4 H 30 HIER, &9 i
Ph 40 em i/ BRI HH )4 B R AR ) 1Y
FRAE By AT B A A A Ak 27 2% )
[ RIER eI 7/l Y ] e o
1.2 it

RH2103XING Z I e LRGN (T A 36 1 A2 1% H # )
WA BRAF) A [ KB 2400 525048 (b )
ey~ wl ]

IRIAEL: 500 mL BEEELEAR 90 mm BEEEIGFEL
FTELAS B B B B Bl BhiEm .

1.3 H#ikzH

Z NEES TN BT AR U - 989% BT 24t P 25 i 245 (T4
YRS EAO A A FRA T ) (98% H A LB 24t 1 R
A ERER (H 2R ) D2 (T A4 T T 3 HH A 247 PR
IS 98%ME NI ZY (T FHAL TG B BRA FD ) |
OB AR IR 2y (BRI TT IR K AR A FR A H]) |
98% e R I AR R S 24 (R PR 2 T AR R A R
INHE]) \95% TR AR 2 (UL BHAL T8 B A BR 2
F)) \97% m\ IR R 24 (PL FHAL TR Be A BR A A ) |
95% ¢, MU IR 25 (L BAAL TSR Be A FRAF) .

I ) 245 58036 BT FH 2% HUR) < 1090 Bl 24 727 3R 2007
RO AL A AP R A R ST A A ) 90 mL -
hm™ 5% 2 B B 4 T 28 2 R SR LR (L AR U
R IEYRF AR R ) 45 mL - hm™ [ 70% & 1t
WEIK A HORE R (LI AR SR E AR AT A PR /A R ) 75 mlL -
hm™ 10% R4 EEFLIM (LR FRERAARAA)
450 mL + hm™ 20% = 0= R F S g K 2L (7 M
RIEFAEYRHEARAFR )75 mL « hm™ [ 10% 1R &
M Pk e AT 3o B T R (38 6 S5 A F] ) 150 mL

« hm ™ 10% B K A 27 770 (30 R b B R A0l B 4
AR )300 mL - hm™ [ 10% £ WU 21757 (FEH:
eV E) ABRAF ) 450 mL - hm™,

14 R HE

141 ZEAFAHME S8 NY/T 1154.16-2013
QAR 2453 P9 AR 0 3R v ) ) R FH B PR N IR
POMPANCHE | DL 2 ok mUME R R A 5L R
[Fi) 3% HRUFR) JBE 24 FH VAT R Y B 7 B 10 000 mg + L™
BEW, H 0.01% 3 80 A BV L il 5 0.1.,1.0.,10,
1001 000 mg - L™" 5 MREERRRE , LL 0.01% 13 80
xR, 36 ASAEBE, IR B 1.7 % B
FFEFRMLEAL 90 mm) 1, PRI e 1) 3 22 55
M B 23R4T BN 38 mm AR TR
ARFH R AR ) (R v BRI 4 R B 2 WO T5 20
O S T i A L OB E RS TP
165 d WEY AT =20 CF 30 s 5B RIS A B
SRR, BN 30 Skl A A E AT 3
W, BRI 0 s b B AL B RISE T
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(Gt Az D) . HEERBM) dAk, R
HIABET ., FIEFRME T (26£1)C I 16 L
18 D M NTAMEFEF,48 h J5ic 5% 2 AR AR
LT %K,

1.42 2 AR EAXNTELKE R FAEE LR
B B2 POy UL AL (CPIfE 5 d N) , BEHE LC, W
XF 2 Pk UG AT AR B (AL BE VR 1.4.1) , LA
KV IR AR AL B 24 h SIS R AL, 45 30 Sk
A=A 2 mL BYELE T AR RS E T-80 C
TRAE 3% BT IEAE 2 W B A BR 2> w4 1] ELISA
BU5R & 0 % MDA & & SOD ., CAT, CarE , GST FI
AChE J&% , M@ i A B 3 AR, AN EE S
WHAER

1.4.3  WE RS R RO Rk
SR 252 g Al % B R R R S
Fikitzy, WX FEEHLHES, e 8 AN AbHE —A>
25 RIR NP A 3 R, BN FENX N 6 m
X1 m, B/NXANTF 30 BRI, B2y TS0 i1 3L 1
BB, DI K Rt B A /N BT Bl 5 55 4%, T
W5 T Ve 55 45 .

AT R A S SRR R AT R A A A
P 1 RR HEEARIC, Bk b R A 3 ket
A5 3.5.7 .14 d JA4 2 Fioky Eld 0 8o, 1
BAL L el R RN IR ROCR

AR/ % = (Ab BT A A -Ab S e

B TARUI %0 = (Kb P X AL T B 2R — X6 BE X
FIGE R )/ (100-XF FR X FEGE ) x 100
1.5 HiEaE

2N S BE R SPSS 21 BAF A4 EE 1 W]
IH75 R IF RS BRI e ik B (LCy, ) L B 7
T2 .95% B X [0] [R* [ df X 5 SR FHA ST BEAS ¢ K56 5
BT[] — 245 570 kb B [R] 49 b 25 53 5 35 1 5 SR one-
way ANOVA ( Duncan’s) 43 H7 A ] 24 571 &b # [6] — )
Tl 2 S 0 5k, 1 35 /KPRl P=0.05,

2 HR55H
2.1 2 NFhEEXS 8 TR AR IEE R

2 PR EL(Ap (As) XF 8 Tl 2% Hu 5 A4 S M A7 A
ZEF (1), Ap MEARAEHE FTAE TR 2 B R B
B LGy, <2.31 mg - L7, T As X 6 A 35 g |
BT 24 T 25 AR, LC,,<3.21 mg - L™, Hirr Ap
As BUHETIROR S5 1R fe fURk  BOE Tk BE (LG, ) e
(435124 0.21.,0.48 mg - L"), B Ap XHHUBR %
BRI 25570 ARk, HLvk, B 2 o 5 Ap R BUE
WP (0.97 mg + L) BEM T As (3.2l mg - L),
2 Fofoopgy TGS VR H P A ) SRR B A R, Ap 1Y LG,
(2.31 mg - L) BEMT As (6.60 mg - L"), &l
IR XS Ap As B FE 1 BAR, LCs, 235310 105.99
178.67 mg « L' £ L JIrak, Ap XF 8 F 24 551 114 ik
JEYIE T As (LCo F#AK 32% ~82%)

) / /b B BT 4x 100
1 STHRAEFIX Ap F1 As AR BEZAH
Table 1 Toxicity of 8 insecticides to adult Ap and As

Sl ﬁ&ﬁkﬁ!éc 3;); IEIUHﬁ& LCy 95%%1%[2!‘51 LCys
Insecticides Aleym(.hdae Toxicity regression J(mg - 1) 95%.cunﬁden(:e R? df X? /( I_n]g .

species equation nterva L)

FI4E % Abamectin Ap y=0.49x+0.01 0.97 0.44~1.85 0.96 3 4.04 0.04
As y=0.48x-0.24 3.21 1.64~5.88 0.98 3 219 0.13

IR Bifenthrin Ap y=0.34x+0.23 0.21 0.04~0.60 0.98 3 0.75 0.02
As y=0.41x+0.13 0.48 0.16~1.08 0.98 3 2.09  0.01

T AERE TS Cyhalothrin Ap y=0.39x-0.31 6.12 2.82~12.69 0.98 3 136 0.11
As y=0.60x-0.73 16.42 9.89~27.73 0.99 3 0.98 1.21

IRFRBEE Cyantraniliprole Ap y=0.27x-0.10 2.31 0.60~6.54 0.94 3 2.33 0.07
As y=0.41x-0.33 6.60 3.17~13.32 0.99 3 1.25 0.14

AR Lufenuron Ap y=0.45x-0.91 105.99 52.80~252.38 0.99 3 0.52 3.28
As y=0.44x-1.01 189.42 89.68~501.58 0.97 3 2.48 5.67

1€ B Thiamethoxam Ap y=0.57x-0.50 7.25 1.89~25.74 0.96 3 599  0.49
As y=0.44x-0.55 18.40 9.54~36.93 0.96 3 377 0.52

Z 1 Ethiprole Ap y=0.46x-0.57 17.59 9.36~34.15 0.98 3 2.65 0.59
As y=0.482-0.75 38.34 20.71~76.76 0.99 3 1.10 1.47

P G e 4 1 20K P R 3k Ap y=0.39x-0.23 3.88 1.73~7.98 0.99 3 0.51 0.07
Emamectin benzoate As y=0.44x-0.34 6.04 3.04~11.64 0.99 3 1.36 0.17
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PN . RN H R B Aleyrodes sp. JlLHRT 8 Fl % 7] i AU S A= B [ 25 57 <71 -

2.2 2 ThEERY A 1L IR A 43 4k R AL E R AT

2 ok UG R 8 A B B B 2R R (R
2) . MABRHEEHERSE 2] (A IR EUAER ) B2 5
5 Ap MDA & 8T+ (7.22% ,P<0.05) , 1fif As MDA
TEH YEER AL FE R G0 i K, 35 12.387% (P<0.01)
FWIH ARG BT A4 1 0 Ay o, ol A Ak ]
S5 Ap MDA &A% 6.10% ,{H As MDA JH7 6.30%,
S 3 AR A R A A

xR2 AEFHFILEF 2 HMHEAEAT_BESE

Table 2 Contents of MDA of two whitefly species

after different insecticide treatments
B Unit: (nmol - L’l)

AbPE Treatment Cy, Cy,
ck 9.34+0.23bed 9.07+0.08¢c
4 B Z Abamectin 8.47+0.18e 8.66+0.24cd
B3 Bifenthrin 9.87+0.20ab 9.87+0.07b
BN E 4TS Cyhalothrin+ 10.01+0.31a” 8.70+0.49d
RS BERE Cyantraniliprole 9.33+0.33cde 8.84+0.11cd
AR Lufenuron 8.77£0.18de*  9.62+0.38ab
WE HL B Thiamethoxam 9.96+0.33a " 8.77+0.43d
Z H i Ethiprole 8.81+0.25de 8.60+0.27cd
PP G B B 2 1 2R O T Rk 9.50+0.14abc *  10.19£0.31a

Emamectin benzoate

RHEAE I B AR B, ARG TR R A — B R
[RIZG3 2 [l 225 B3~ FOR Rl — 2RI R R 1] 22 57 3%

Data in this table are means+SE. Different lowercase letters indicate

significant differences between different insecticides for the same white-
fly. " indicate significant differences between different whitefly for the
same insecticides.

2 P EUAP SOD POD  CAT 3 Fh s fri G
fEREZES (F3), 8 FIARKLIE T Ap . As
SOD JHEPEX R R (/350 9.67% ~21.70% .3.04% ~
22.98% ) % B A% HUFIAH 2 Aok m\BE TR B 1 I
FECEACRIEOKE E T, 0 Ap (19 SOD 1 T B
JEM i KT As, W] Ap X R B A B S AL RE 1 R
hE5, Hor, Ap 7EEEOR 45 g AL BE R Y SOD i 4
(55.40 ng - L") TR K, X AT
21.70% , 1 As AU FF% 3.04% (P<0.05) , 78] Ap Xf
XA AG TR BT AL BE T 555, % % Hasr s ARk, 4B
FHEIRBERE (R B ) AL FE R As B9 SOD 1
TR 22.98% , B = T Ap 19 9.67% (P<0.05),
FH As XHZZFN P A ALRE T80 T Ap ; A& H BE IR
ZE(EWEIR) AL FER Ap B SOD 157 (69.44 ng -
L)AL T F% 1.86%, T As (65.49 ng - L") T F%
7.44% , F W B IR XF As BIPUEALBE 159, XA
AR, 2t R B EE Ap POD & PETEH
Ay AL FRTE T As B9 POD 3 M LR BT A Ak 3 b 2

TR, FEH As XF 8 Bk LU 8 S R R B
— 3, HTIHBRS (E AR ) AR Ap POD E PR
FTH 5 16.89% , 10 As T [ 14.48% , 3 W 16E Ht g Xt
Ap W EACRL R E S As M, 4B FER T
HKOIRE ) A BT Ap A1 As B9 POD 1% 7E K
38.29 41.39 ng - L', S5XF HEAH HL 43 31 N % 7.33% .
16.81% , FWIZ 2550 8 1 8 AL N A A e 52
Wi, %o As A0 52 0 O o 22 0 B R AG TR A B S Ap
POD WEMETE52.81% , 1 As T [ 8.47% , ik — 3%
B Ap \As X [7] — 24 350 1% o )07 2 5 0015 B4 TR
ARG (BRI AT | e AU U TR ) 2 I D
e (EUIEIR ) TR (e R ) A B S A S
T As CAT 354, EF+0.79% ~9.61% (P<0.05) , i
Ap BRIRZGTG WE R IR PSS T As CAT 36, b
T+ 1.64% ~4.12% , 3B HRRSSE (WE HUR ) Ab PR
Ap CAT TEVETHE4.12% | 1fif As AXTF 5 0.79% , W]
X Ap CAT W& HA BB IEFIEM . 280, Ap As 1Y
SOD .POD Fl CAT 284k #a#hAR —3, R W —FH7EHL
AL B fEE L AEAE e

2 PRy EA N CarE | GST , AChE fi% 25 i3 I 1 17
TEZER (R 4), 2 8 A HUF Ak 2 B Y 2 5L B
A TR 2R R B IR R A1, H At A% H R Ak B S B Ap
CarE VEPE TR (1.62% ~ 14.24%) , 3] CarE 35k,
il Ap XoF 2% HUR () SRR 38 T, 1T As 28 8 R HUR
AE PRI 453 CarE 1S THET (0.99% ~23.97%) , 4
58 Cark V1, B 0R H A 2R ). HABR L3RS 24
FI (HEHEAGME ) AL PR 1 Ap CarE TEPE TR 13.16%
IMii As CarE 1% 1 71 13.93% (P<0.05) ,2 Floky EfF
HEARFRFEERE )], &MU R A B B S
H Ap 1 CarE G AT B 3.16%, 1 As i 2% F =
17.88% ( P<0.05) , i#f—20 W] As XTiZ 255 1) CarE
e B, R EERE I TSR, 248 8 PR BRI LS Ap
GST Witk ETH(4.75% ~22.74%) , 2 50 BT, 7%
B i AR FH RS 29 5, 4 F5 e = -4, 107 As GST
PN T RE (4.50% ~20.56% ) , 2% B 28 A R
BEBEAL IS XT As GST & Al fe K, T B 20.56%
(P<0.05) 10 Ap ZNF-E T 4.75% , W As XTi% 2
FIA GST e i 56 Ry s B, (E A5 B /&, As GST
T 3 PR 3.99% ~ 26.64% , 1] fiE 1l 55 H it 35 fiE
J1, SEAPTERH R L0, (3.2l mg - L) BEFEHT
Ap (0.97 mg - L"), XA fbmm i 22 5% 4 2 Fhk;
AR 22 S 4R 1 S A IR, 2 TR AU R
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Pk Feie b 38U 2T Ap AChE, 31k 71.43 ng - L',
X IRL Tt 4.46% (P<0.05) , ] BE I i< 1 38 i 25
B AL FAMEEE AN, TR 2 BRI ] Ap AChE
T BN IR RIS T 7.92% (P<0.05) , 5 H m 5k
FEHMRE (LCy, =0.21 mg - L") B 4EAHE, Ap As

CarE Fll GST W A7 75 i 35 22 5, R B 3 AN [l fi
FEHLH , Ap F B0 G158 GST 146 1 ok 1 %o 2% L7
1M As EELE IR Cark 16142k N R BRI, Ap (As
LR BMFLE TS AChE 77 A AN R0 1 | ik — 4
FWT 2 ASFIEEAS ] (4 ma iz AL

x3 ARAFHALEF 2 HMEENEREUYELE SEUYEBRIAELSEHENE

Table 3 Activities of SOD, POD, and CAT of two whitefly species after different insecticide treatments

BAAT Unit: (ng - L7Y)
Ap As

A% HL5 A SRR AR A SRR R

Insecticides Wi s W Wi i W
SOD activity POD activity CAT activity SOD activity POD activity CAT activity
CK 68.86+1.55ab  41.32+0.68dc ™  147.78+3.64b 70.76+0.45a 49.76+0.55a 142.09+2.67b
FI4EE 2 Abamectin 58.67+1.13cde 42.20+0.69b 127.14+3.42¢d 59.88+1.20de 41.42+0.97cd  126.10+2.04c
IR 241 Bifenthrin 55.40£2.13¢™  42.48£0.57bc*  150.21+2.17b" 68.61x1.30ab 45.54+1.24b 155.75+2.46a

RS E SR Cyhalothrin
TR % Cyantraniliprole
TR Lufenuron

1€ L% Thiamethoxam

Z Wi Ethiprole

FH e 24 7 3% R FH

Emamectin benzoate

58.61+1.73cd
63.91+1.26b"
69.44+1.87a
60.50+3.79de "
60.65+1.66¢
59.89+0.56¢d

41.24+1.19bed
38.29+0.83d "
40.12+1.29be
48.30+1.09a "
43.51£2.07bc

40.02+1.04cd ™

135.96+1.42a " 64.93+2.59d 43.29+1.041cd 143.99+6.47¢
134.93+0.60c 54.50£2.19f 41.39+£0.35cd  137.02+4.01b
134.13+2.98¢ " 65.49+2.22bc 43.07+£1.015bc  145.99+5.44a
153.98+4.54a " 62.97+.80cd 42.56+1.25¢d  143.22+2.89b
135.50+5.34¢ 63.11+1.29d 41.14+1.13d 129.05+3.13¢
126.55+4.75d * 57.00+1.27ef 47.37£1.92a 128.56+0.85¢

TR B ERR . AR/ INE FREFOR [ — W BUR R 24550 2 8] 22 5% .3 5 BRI — 250 A Rl B L vl 22 5 (3%

Data in this table are means+SE. Different lowercase letters indicate significant differences between different insecticides for the same whitefly.

“indicate significant differences between different whitefly for the same insecticides.

R4 ARFBFGERE 2 FHEMK AN REREEEE  SHHK S BN Z BMARR RS

Table 4 Activities of CarE, GST sand AChE of two whitefly species after different insecticide treatments

BAA7 Unit (ng - L’l)

A I
Insecticides

Ap As
o MRS ZEEIBRRERS oo OBEHIKS  ZEEITBRRER
PRIRRRIARYE g e ar PRNERAE ety ar

CarE activity

GST activity

AChE activity

CarE activity

GST activity

AChE activity

CK

FI4EE 2 Abamectin
IR 44 T Bifenthrin

AR EUSE R Cyhalothrin
TRFHIENE Cyantraniliprole

40.15+0.38h "
36.28+0.63c
34.87+0.83cd "
38.88+1.24b
39.50+0.63b

875.81+25.68de
1 028.53+21.92b
958.31£26.56¢ "
917.38+8.63cde
865.19+16.14e

AR Lufenuron 39.36+1.14b 1 037.90+66.73a "
W€ HU % Thiamethoxam 37.20+0.67c * 1 064.45+30.86ab
Z 11 )i Ethiprole 34.43+1.07d* 1074.94£19.91ab
FH G SR B 2 T R R Y Rk 41.60+1.82a  964.63+27.88cd

Emamectin benzoate

68.37+1.84cd " 34.36+0.86d 1 105.76x13.31a  73.73+1.35bc
73.41+1.34bc 36.78+0.83¢ 1 014.07+11.68bc  70.07+1.29¢d
62.96x2.21e” 39.15+0.46bc 1 033.12+5.52bc  71.14+1.82bcd
70.37+1.82bc 40.51£0.75b 878.43+28.07de 73.86+1.36b
71.43+1.80b 37.03+1.05¢ 880.06+29.91d  75.74+1.58bc
79.51+2.17a 37.22+0.56bc 940.00+52.43¢  81.39+3.85a
72.15£2.3bed * 34.70+1.49d 1 042.53+25.17ab 80.85+0.35a
68.95+0.89bcd 38.55+1.90b 1 055.96+24.55ab 68.83+2.16e
66.84+1.40de * 42.60+1.02a 922.56+24.13d  79.60+2.09a

P e - B AR DR . AR INE TR Al AN [R] 24557 =2 ) 25 5 25 FROR[F] — 25 RN [ADBS B2 8] 22 57 3%

Data in this table are means+SE. Different lowercase letters indicate significant differences between different insecticides for the same whitefly.

* indicate significant differences between different whitefly for the same insecticides.

23 2B FRHFGREERSEN MM E
SHEXES T

2 Tt mURH A B ) SRR 25 S 5 L A
fif e R G0 0 U R R 45 0 AR OC (B 1), 7E Ap T,
LC,, 55 SOD 1%t (r=0.7, P<0.05) .GST {iftk: (r=
0.61, P<0.05) S5k 1EAH 3¢, 2 B Had i 15 SoD

MR AR 7 (0;) , IR GST 1L iR
FEAAEYI (I MDA) 5 R ZEAR AL (1 1A)
MR ,As LCyy 5 GST 3& M HARSC (& 1B) | $im
GST W] BEE et A& Wi ¥ AR A8 (4N £ ot AR 6 32 £ ) T
R 5 5 R R L U B

HE— BT R Ap H POD 5 CAT 1G5
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PN . KON H 5 R Aleyrodes sp.ﬁ‘ZEXﬂL 8 i 2% HUF A A R A B ) o 25 S <73

LCy, S G, AT e R =35 R BEA UG B H,0,, 33

HAEIHFH RN B Ak (MDA, 1.73% ~7.22%) ,
LIMBIAAET X —HLH15 Ap X HUBR 245 g
F s SRS (LG, = 0.21 mg - L7') —8, 1M1 As it

A B
LC,, -0.05 020- -0.03 . -0.37

sop B o S 0 o
POD | -0.05  -0.34 052 032 034 005
CAT | 020 . 0.52 . -0.15 .
GST . i 031 -03
CarE | -0.03 016 | 034 -0. 0.12 018
AChE . (%M 005 0.5 031 0.12 -0.37

MDA | -0.37 BRI

LC,, SOD POD CAT GST CarE AChE MDA

LC,, RS 005 -001 | -015 -007 B025% -0.01

SsoD | 038 BEEGMM o010 | 047 048 007 005 015

CAT | -001 | 047 023 QBKOM 032 -028 024 | 047
GST | -0.15 | 048  -0.15

CarE | -007 -007 | 046

0.45 . -0.30  0.18 [ -0.37 MDA | -0.01

CarE 5% F14(0.99% ~23.97% ) T 15 M A A B3],
FEARXT Bt LAk R G A , T U AR A 245 it 52 PR 3R
W, AT ST 38 7R AN [R5 RE A6 I S A 1] 1 434k, A
AR e T 3 G S O B s B T B AR

POD | -005 010 RV 023 -0.15 | 046 035 [0S 04

0
032 QKM 032 024 -0.06

--0.2
028 032 03 043 | | L o4

AChE | 025 0.05 035 024  -024 -0.13 1.00 0.34 0.6

-0.8
0.15 0.78 0.47 -0.06 0.43 0.34
-1.0

LC,, SOD POD CAT GST CarE AChE MDA

50

El1 Ap (A)F1As (B) X REFGRMEERSEXMNZERMEX M

Fig.1 Correlation between differences in susceptibility to insecticides and biochemical responses in Ap (A) and As (B)

2.4 8 FhFHFIXT 2 Ty EUAL HR A H BB R

HI2 5 T, 109% R 35 BEFLIH . 70% WE HL 7K
STHCRI R L 10% £ HUIE BTN Ap A3 50 1) AL
P, 25 )5 3 d W B8 il 77.29% 77 96% |
70.64% ,10% P 24k TR 25 22 1% 71, 20% /= 30 A S 24
Fie 7K L7 L 109 HUgE R BL VE 7R As HLA B0 (1 sk
PE, 2505 3 d W B &4 0 R 64.58% , 62.22% |
82.05% ., 10% KR 3T 7L 709 WE 1 158 7K 43 HOkE
FIFEZS)E 3 d XF Ap S8 HL P B 8000 3 25 57, T %t
As A 5 204N 58.91% . 53.61% 3 As J HU X 10%
T IR A2 R B U 255 3 d B AA B 82.05%,
MXF Ap BIBHRYN 60.28% , 245 7 d, 45 A HFI%T 2
Fofobos T )7 250 12 Hie -, 709 WE HR 188 7K 3 BOKE 77 % Ap
) B AR T (94.02% ) 5 111 5% H 8 RE BT 4 1 %
R ERERSICEL RN As B U Bl R0 i 25 (43.89% ),
HXF Ap B A B 5% (89.93% ) & As il HL B & 1Y
2.05f% . 709 WE HL W K S5 BRI 6T Ap B HR A B 4%
K 2505 14 d Biseh 81.85% , T 109 Bl 4 14 2 &
AT As AU B AR, 25 A 14 d BEACH
80.96% .

3 WiesEk

Wit 8 ] 28 5 1) DR R i 11 5

BN, PSR AR W i KBS Rl T, 3R 1
HREBRG KMt L B T ™ &N F
(FEZE0,2023) . Ap 5 As [F g AMRPERS L, — %t
A% B A SRR R A B 7 25 S I 1 R R
AW I L T 3K 2 Bl S o AN [) 2% HL 7 ) ek
P, BB Ap X458 U O HURPE R R T As, Ap
It GST WM F 8 (4.75% ~22.74% ) B4R A% 35 80%
1Ml As 581 CarE 36 PEFHE (0.99% ~23.97% ) JE AL 32
BPUA RS X AR ] 55 A B AR AL Bt T
HILA

AR K AMIEAT B AR AR 4 B R AR Y
SAH 3 A S A S A T AR AR A R
Foygm, B AU A #FE A (TR IR A, 2023)
POD SOD 55 CAT 254 i g5 By B H i B A4 oy
ZARMTEMER A B3, R IUERS g ONEEY)  F
(EHAR,2024) , ARWFFTH, 76 8 FpA I a8
T, Ap EZE L SOD  GST KIHTT , i bR & I & T
(OF) e b7, 25 A A e H K (GSH) 53
M) ST AR A B, X 5 S AR IESE (2018 ) WFIT 45 SR AH
[A], ER 2= R (d1 5 4y B Tenebrio molitor L. R4
Tt M T, 1O R R 2 B sz ) g R AR P fE
i3 3 AR B P T R By A AR R
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PN . KON H 5 R Aleyrodes sp.ﬁ‘ZEEXﬂL 8 i 2% HUF A A R A B ) o 25 S <75 -

AWFFEH, As B CAT 75 P 2 2 i 0 il , 58
H,0, BRI IEING Bt A4k, i fli AChE 3z 3 [1]
HRE R, FECBEREGR (ACh) FREIF T M &5 5
%3 (Fang et al.,2021; Qu et al.,2021) , MDA & &
FrenitE— B UESE T A AL B R, As As PR
it i B Tt 5 A A PR AR AR 22 5, R
R B SR L ThAE, bl 2 S FhaE R B
ANl BBURR 22 S X AR SR TS (2021) AIFSR P A6 i) 1
Frankliniella occidentalis ( Pergande ) FIE %] 5 Fran-
kliniella intonsa (Trybom ) AY%E 7 S H AR PR BRI P4 Y

SEEERAAL, 2 Bk EUMAR P AS TR il I Y 22 5
R EL A4 AT 4 425 1 A A B, ik 2 S 2 il
By BR[O P AR R 2 R R 22— A
WFFE I SR BRPEAE T R AT GST/ Cark 3 1 22 53 (19 43
TG LAl AT 45 B S 2l 2540 R ik R ek
FEMI%

AT, Ap X 45 38 U A R R T As, =
PR 77 A2 S5 R B RE A 45 SR — 25, IE X AS ) %
ORI A R EAF AR 22 57 X AT B 2 Aok BRI AR
[l 6 1) 22 S 5 S 2 oy = 2B s 22 5, L
FWNEIE RS, RS Z BT, B 25k
ZIREERE A A, B I 45 7 A A () A Rk 25 5
EWNIREE P BEHREXT Ap EE SR 7.25 mg - L7,
B At R AR B 25 (HAE ) 25 R0 8
70%WE BB /K S HOREA 25 )5 7 d X Ap BB R
Bizih 2] 90% LA I, 5 E NG RAFEZE T, 7EH
], B HU R 58 T 5 Z R 858 ), SR A L Sk P 48
1o, DU AR 1 7T B S R RIS A PR
TR RE 1 AT REHS By B M 0 A S5 b R i % AR, AT R
TR 288, e MR 2 5 AR IR B S s X IR 7 A%
R o HUEAT R o B W R i 24 TR
RPN I, FL T BB AR A TR AT, X o i = e A
A R B (B L 2% 2022) , RGBT
HEEH RN As IITE S 0 3.21 mg - L7, BONBUR, 1M
HH ] 10% P 4E P Z2 87 R 245 5 7 d X As B 880 i
ik 89.63% , 53 NZE AR,

AW L A P BE S T A AT S
HH [ 56:31F , A Ap 5 As BIBTPE B HLE], Ap XF 8
Foft 2% SR A BURRME R | 35 8 T As b BROR A T
(0212 mg - L' vs. 0.484 mg - L") 5[4 &%
(0.970 mg « L' vs. 3.209 mg - L") 2% S f% i3,
Ap A GST M Z2 A S Ak 407, T i B 481k

— i3 DU B I, As 180t Cark 36 75 T = EL 3R 1R
A& B ARG B S Ak 3R e R AOMSE , ATT5 BOAS [)
AR 2 Ffoky mUFE FH (8] 77 76 A 8] 0 o7 4 35021
FH [RI B I B, % Ap 6 516 18 FH 3 40 1 285 24 751 709% 158
HUE K AT HORLT 5 % As SR 109 Bl 24 1 R B 77 5 5
EFXHRA FhRE, W] A2 HC 709% 158 3 K 23 BOkE ) 5
10% Buf 24k 8 22 B 17 571 A ZE K 253809 3000

S 3k

A #R AR TE - FEBL, 2019, AP AAZ I A L 2 A M4
BFHE. W20 SRS HmRl K.

BTARERINAOTE - SR B, ZRHHE, EWMy, FLBiE, D,
2018. FRYHH Wiy TP 22 B 1) T8 35 2 B st AR e AiE L3R
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