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W E: APRARRBELET TOF R AN KA RTHHAN, RABYRZRENET £
18~32 C THRARAAF AN ES . aF  AEEE VAL (EST). @& % P45S0 £im
B (P450) Ao Mtk S-45 58 (GSTs) 3 AP MF 869 LE /1. 4 RET: HA KTNSO H K
A FENMBREAFHTIIREG, 32°C FTrEHF AN LCso AR 18 °C TR A 15645, KPR
Akt aH CALINAERERI REAYMOT CAGREE, MBEdSG, LEEHN
TR FENn; EST F= P450 weid AR E /oM E, £+ ESTHEHMBREA S ELIZE
e fkay 4P RALA R, PASOMURAAHE FTHAY, AABAAARERLER,
GSTs MR ZE BALE LM AEE 2 F, LSRR, R FMMHH (EST F2 P450) Tt 2
FHEARBELESFTOHR WA KA RTHBALERNIZRE.

FEIE R, AF A, KARE, REE; SAM; Wik X%

FESES: S482.3; TQ450.2 XEkPRERD: A XEHRE: 1008-7303(2018)04-0439-06

Sensitivity of Sogatella furcifera to cycloxaprid at different temperatures

REN Zhijie, MAO Kaikai, LI Pengyue, LIU Chaoya, WANG Yue,
LI Jianhong, WAN Hu, HE Shun’

(Hubei Insect Resources Utilization and Sustainable Pest Management Key Laboratory, College of Plant Science &

Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In order to clarify the sensitivity of Sogatella furcifera to cycloxaprid at different
temperatures, the toxicity of cycloxaprid to S. furcifera at different temperatures from 18 ‘C to 32 'C
was determined by leaf dipping method. The effects of temperatures on the secretion of honeydew and
detoxification enzymes (EST, P450 and GSTs) were also detected. The results showed that cycloxaprid
was a positive temperature coefficient insecticide. The toxicity of cycloxaprid against S. furcifera
increased with temperature. The toxicity of cycloxaprid against S. furcifera at 32 °C was 15.6 times as
high as that at 18 ‘C. The feeding capacity and the amount of honeydew excretion increased with the
increase of temperature. The activities of EST and P450 of S. furcifera also changed with temperature.
With the elevation of temperature, the activity of EST increased first and then decreased. The P450
enzyme activity decreased at higher temperature. However, the activity of GSTs has no significant
difference under different temperatures. The susceptibility variation of S. furcifera to cycloxaprid under

different temperatures is closely related to its feeding capacity and detoxification activity (EST and
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P450). The above study provides a scientific reference for the rational use of cycloxaprid in the field

under different environmental temperatures.

Keywords: temperature; Sogatella furcifera; cycloxaprid; feeding capacity; sensitivity; detoxification

enzymes; honeydew
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BEXT HAR A MEAGE WIS S H AT PR A B
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T RS 22 3 R 0 RO B A A

A% LU H R] B 76 SR %2 2 PR R 52w, H
e B XS 2 HURI R B TSR o B AN R
HFNAR GG RKFEM, 40 AR B A A
W, BIEAEZ SRR, AR, BES
% R ) O¢ &R AT DU R R B R, e A
LRSS . 22 H IR I SRS AT IR i 24 % 31K 22 4
KPR FERORL, B BE IR T TG, Y
WIEM 19 °C ETFHE 32 °C B, A s A L
(RIEE I3 12.67 £517: AHI, WABR B 4G IR
) 22 BRI AR FE RN . HAT, KT X AR R
FIZG R R 5 Bt Ak 9 A 5 B AH SC I B FE O
RIESY, B oA N A B K S
Mt (GSTs). Ml (EST) LA KX 4HA 3R P450 HL N4
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GSTs i 38 9, 10 R L B Bl 35 10 P A, 3R
GSTs WP e 5 0l B2 R AH G, TR IR e Mg 7%
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2015 SR B AL T ], AN 24 750 1 15
S HENMEREE (TN ELm7E 2R, %

ZAF: W (28 +£1) °C, MXIRSE 60%~80%,
% 5 4 16 h/8 ho
1.2 755, RFIREENEE

97.59% M4 HHIE (cycloxaprid) Jiizh, HER
BT RYHEDERIEME: LK-a-ZEBE (a-NA).
2,4- 43K (CDNB). i J& B 25 bt H Ak
(GSH). EEBR (PTU). 7 B X 5 B
(PMSF). BRI BEEE (DTT). & R 4G 11 DY 4 £k
(B-NADPH) fil[E #5 B #h14 H Aladdin A®]; +
TR IEBR R YN (SDS) Al Triton X-100 14 [H 3% H
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Bradford 1 x Dye Reagent fll Tris-HCI J&J H
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H AR A TR & e BT R o ati

UV-1800 BV 446G it (H A B s
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EOEF, B Quick Start™ Bradford 1 x Dye
Reagen, JEAZ 1000 uL, 8%, #E 5min, £
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M 7- 375 S R b AE SR ERHE T 2%, Kok
FEAR 44 nmol 7-F2 57 &K /(mg-min). £/ 30
(3) i% 7-ECOD L /7.
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2 GERESH e K E By BB T s, 32 C
21 FRIRE FAERET A ¢S WEJIRE 18 C U 156 fff, KRR,
GG )RV fE18-32C BN, TR I GRS,

x1 AEEETHEHENBE CENSN
Table 1 Toxicity of cycloxaprid to S. furcifera at different temperatures

R R BHCHIRE (95% B 15 X I7]) R + brdEZE 2 (d ARXFEE A7
Temperature/’C ~ Number of insect LCs (95% confidence limits) /(mg/L) Slope + SE x (df) Relative toxicity
18 420 146.6 (107.6~200.7) 1.298 £0.217 1.184 (4) 1.0
23 420 30.30 (24.27~37.90) 2.046 +0.299 1.684 (4) 4.8
28 420 12.12 (9.160~16.10) 1.107 £ 0.240 2.198 (3) 12.1
32 420 9.370 (8.040~10.93) 2.557+0.279 0.995 (3) 15.6

W MRS =18 °C T LCs E/ARIRE T LCso 1o

Note: ‘Relative toxicity was calculated as the ratio of LCs, value (18 C) to LCy, value (different temperatures).

RIETFHMELE R, MEAFRRETL lemgL 22 BRENAE CEBSEEENZIG
R dE A B S B RERISE TSR, g5 REK . SPATE 18~32 'C FALEE 3 k8 24 h 5, I
BEEETHE, ETS AT R BT (B 1). T EY CECTEREE (EST). 413k P450 50

Sl (P450) ML H IR S-FF B (GSTs) 3 M5

109 BRI . 2550 (K 2) B 4im i db B A 9 75
80 T . GSTs MLtkiG /1 L # Z 5 M EST thig /1kd
N T R FHE 26 EAHE FReR%, H 23 C 28
5 C MM A E s 7-ECOD 3G JIBEREF m 2R
¥ 407 . FE#ash, fF 18 °C 123 °C A J% 28 °C 132 °C
Y 2B R EESR:, TH7E 23 °C 128 C ZIAERRE,

23 RENAL ASDEEHT RN
CTTR % P n 3 I W 5 2 R IR T ) A 1 R
i Temperature/ C HEr ., SREW. fF18~28 C 20, AL KA

R FRE A A RER IR 25 57 0.3 (Duncan’s, P <0.05).
Data marked with different letters indicate significantly different at 0.05

JribE R R IR, fE 28 ~32 °C i), HFEE

level by Duncan’s multiple range test. %ﬂEJ[A %‘_ E ﬁ: (lgl 3) .
E1 AREIRET 16 mg/L FERELIER
BEAMETE 3 HiL5iie
Fig. 1 The mortality of S. furcifera treated by the 16 mg/L
dose of cycloxaprid at different temperatures I P 2 B sk 52 e S HUR ) B AR TR AT S R
0.6 6 12 4
a a B a
a > a
i EP Sz o
2 04 - S E 4 OF 8-
£ E gE 8 E
o g 2 g = E 6
5% =¥ 57
EE 02 5 21 SE 4
N 2T A
8 b g 2
O a 2
o
0 0 0
18 23 28 32 18 23 28 32 18 23 28 32
L)% Temperature/ C iLJ¥ Temperature/ C iLJ¥ Temperature/ C

EH ER R A A F - B R 22 57 3% (Duncan’s, P <0.05).

Data marked with different letters indicate significantly different at 0.05 level by Duncan’s multiple range test.
B2 TRIEEXNBE CEBSHETNRMN

Fig. 2 Effects of different temperatures on detoxification enzyme activity of S. furcifera
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0.8 A

0.6 1

044 ¢

0.2

% #% it Honeydew/(mg/(d-pest))

18 23 28 32
i Temperature/ C
Pl Bl bR A A ) - BER R 22 57 i 3% (Duncan’s, P < 0.05).
Data marked with different letters indicate significantly different at 0.05
level by Duncan’s multiple range test.

3 FEIBEETHE CEAMEZRHTE
Fig. 3 Honeydew of S. furcifera at different temperatures
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