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Effects of temperature on the bio-activity of cyananthramideto
Aphis gossypii Glover and Sitobion avenae Fabricius
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Abstract [Objectives] The bio-activity of insecticides to insects varies greatly temperature. Studying the effects of
temperature on insecticides, and mechanism underlying these effects, can provide a scientific basis for the rational use of
insecticides at different temperatures. [Methods] The dipping method was used to measure the bio-activity of cyantraniliprole, a
diamide insecticide, against Aphis gossypii Glover and Sitobion avenae Fabricius at different temperatures. After treatment
with a sub-lethal dose of cyantraniliprole, the activity of carboxylesterase (CarE), glutathione S-transferase (GST), multifunctional
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oxidase (MFO) and UDP-glycosyl transferase (UGT) in A. gossypii and S. avenae was also measured at different

temperatures. [Results] Temperature had a positive effect on the bio-activity of cyantraniliprole to 4. gossypii and S. avenae;

the highest temperature coefficients were +9.44 and +8.24, respectively. After receiving a sub-lethal dose of cyantraniliprole,

the specific activity of GST in 4. gossypii was 211.27 nmol-mg *-min"* at 15 °C; significantly higher than in the control.

However, at 30 °C this fell to 203.29 nmol-mg"*-min"*, which was significantly lower than in the control. Consistent with the

positive relationship between temperature and the bio-activity of cyantraniliprole to 4. gossypii, GST activity gradually

decreased with increasing temperature relative to that in the control. Similarly, differences in GST and UGT activity between

treatment and control groups were consistent with those in the bioactivity of cyantraniliprole at different temperatures in S.

avenae. [Conclusion] There is a significant, positive correlation between the bioactivity of cyantraniliprole to 4. gossypii

and S. avenae and temperature. GST and GST may be involved in the effect of temperature on cyantraniliprole in 4. gossypii,

and UGT may play asimilar rolein S. avenae.

Key words temperature coefficient; aphid; insecticide; toxicity; detoxification enzyme
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A HUFR) W R T ) A 3 1 T 2 R (A
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22 L, 2200 A0 TR 7 30/ N2 B
W, SR s, MERRZESE, [ HAE
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EYREHEZ R A R E, 7F 25 °CH1 30 °C
TR R B R +4.91 F1+9.44, KW K WLEHY
IEIR RN . X T RKAER, £F 15-25 °CF, R
TR BER X 2 KA WY LCso {H 300 2.80,1.71

F10.34 mg/L, itk T sy VR R I e 6 2 KA
HF G A T T . FE 25 °CTF, AEWnEtE
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Tablel Temperature effectson the bio-activity of cyantraniliprole to Aphis gossypii and Sitobion avenae

kR RE (°C) RHRebRfER  BOETWE (mgll)  95%E(FER PE L R AL
Insects  Temperatures (°C)  Slope+SE LCs (mg/L) 95% CL P-value Temperature coefficient
i 15 1.26+0.17 41.55 32.13-57.80 0.41 -
A. gossypii 20 0.42+0.11 31.54 15.99-71.05 0.95 +1.32
25 0.81+0.18 8.47 4.17-13.08 0.34 +4.91
30 1.15+0.18 4.40 2.90-6.15 0.38 +9.44"
SR A g 15 0.90+0.19 2.80 1.67-3.97 0.45 -
S. avenae 20 1.37+0.19 171 1.24-2.21 0.65 +1.64
25 1.26+0.23 0.34 0.16-0.52 0.15 +8.24°

*FORAIRE BEOETRIE S 15 CRMItESF BE (%, P<0.05),
* indicates the L Cs, at each temperature is significantly different from that at 15 °C (#-test, P<0.05).

22 AEABETRSEHBRALEERRENE  UGT G SXT ML, SRR & IRERmE
BWLENTK XA I ) A A e o A A P

221 WFEHBRBBLEATH ARRy 222 EXEREARSBLEDZL AR
U B R b R AR () g by TP TR B AR SRR A I B R ) S 2 i
iR ngE 2. ST GST, 7E 15 °ChHf, ks FEMELLTE 284005 3, X T GST, ZKEMZ
WRECR B RS DB E R TR RSB AAIE, GST Wil ifE 15 C
( P=0.013 ), 7 30 °C H} & 2 fik T %F 1R (P=0.007) F1 20°C ( P=0.010) F & TX}
( P=0.037 ), SARWFXHER R A e MUREREIR B MR, FE 25 °CTF #2575 3 Ja S b IR T % i
Tt B R A G AL 1 CarE. MFO (P=0.016), 575 & HLE e A= P P B Tt 1)

%2 FARBETREABERLESRTRSHILEITL

Table2 Variation of specific activity of detoxification enzymesin Aphis gossypii
treated by cyantraniliprole at different temperatures

B (°C) i RIGNENE CarE AWBEHIK-S-52820G  ZIREAILRE MFO  UDP-H % Bl IR 5% 2 il

Temperatures (°C) Treatments (nmol-mg *min"Y) GST (nmol-mg *min"Y) (nmol-mg *min"Y) UGT (nmol-mg *-min"?%)

15 CK 127.19+2.73 188.80+3.65 7.45+1.62 78.16+2.70
cY 40.92+3.07° 211.2745.35 4.36+0.57 44.42+4.55
20 CK 106.54+2.70 176.78+4.10 8.48+0.48 37.16£5.35
cY 46.07+1.59° 194.55+6.88 1.94+0.80° 49.48+2.51
25 CK 111.81+4.05 220.60+4.72 8.28+2.10 88.43+15.44
cY 61.07+2.77" 206.14+11.08 1.87+0.47 21.83+3.20"
30 CK 70.35+11.48 231.94+9.01 3.35+0.18 77.77+4.28
cY 42.07+1.00 203.29+5.89° 1.560.65 35.38+3.20°

CY: REURBH . *Fm AR —IRE &0 S CK AL EA B EEER (155, P<0.05), FEF.
CY: Cyantraniliprole. * indicates that each treatment has a significant difference compared with CK at the same temperature

(z-test, P<0.05). The same below.
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*3 AREETERSABRLEREZREVHRSHILENTH
Table3 Variation of specific activity of detoxification enzymesin Sitobion avenae treated
by cyantraniliprole at different temperatures

EEE (°C) b TR IR AW H IR-S-F A5 1 Z I REE LN UDF_’-’%%*%@%%
Temperatures (°C) Treatments CarE 1 GS‘E N MF? - %%Z@ﬁ UG.T,
(nmol-mg”~-min"")  (nmol-mg”~-min"")  (nmol-mg ~-min"")  (nmol-mg *-min"Y)

15 CK 38.64+6.62 167.14+4.61 16.24+1.87 39.35£1.33

CcYy 47.41+4.05 205.64+8.41° 15.66+0.56 84.69+7.06"

20 CK 32.11+0.47 187.51+3.53 15.92+0.50 123.71+5.41

CcY 33.34+4.54 224.00+9.26" 15.28+0.35 84.70+7.30°

25 CK 41.29+3.45 240.79+0.65 15.25+2.93 119.31+14.16

CcY 33.12+0.70 221.24+4.07 15.42+1.10 84.45+£3.93

ALFAAAALT; X T UGT, 2oy ke b
i, SXTHEAHEE, UGT Eif eI 15 °C
TRERHTXE (P=0.001), AL 2.15 17,
1E 20 °CHl 25 °CHIHT BRI WAL, SRR
T Jele Xof 2 A Mo A 0 T 1 B 3R T v T 3 3
58 (1) AS A B AR AT % T 22 KA W CarE #1 MFO,
Z PR R AL FS , HIE AR A TR T et
PSSR IR AR 1k

3 HFit5itig

TERZ SRR b, 15X R R A= 0 1
FEH T RS, TS R HUR (R] A AH B
KRWBCAHIE IPM Z55 B iR RIS I LY
WZ (Jaledl et al., 2020), B HIEAIRENY), Xt
T AR A BBURE , AR PN 2 A i 1 32 1R S )
BOR, BOMERE SRR EEAT, \EA
], R AR BRI USR] (22 KR AE,
2015), 7E 20-34 °Clu], #5EMURIPN IR x 5
Musca domestica LAY ERETRE 1THE 50
SN T 2,10 f%5 A0 2.93 7% (BIIEIRE A2 80, i
SETUAE TR RV 42 T X 2 R ) 75 1 D) 4 3] R A1
T 221 A5 2.42 £ (RIS R %0 (Khan and
Akram, 2014 ), BEHUBEXNT 2 FhGfif T AR R R
R F R E TR RGN ( Tsaganou ef al., 2021 ),
— L DR AT HLBE ISR HOR R H R R 2R R
FIBEIN Ry S R R, AR I TR 2SS
FIREIN Ry 2 TR B RS (Satpute er al.,
2007; Srigiriraju et al., 2010), X1, U35
BR 2% BRI AR TR B A 1B 0 T #R R 3R 1 i B

BN o A KA . AR TR A S R X 1 1
W% Aphis craccivora Koch 22 i 0 i 25 10 T 7R
BN, X B UE Stoephanitis nashi FUA HL
Mythimna separata W2 1E B R (A,
1986 ). A HAG TR AN = A A FAG TR R ek
g Iy A [ R B 1 70 008 B R0, T U8 A g )
ZUREFZAN 2 (XESE, 2016 ), A HFIRY
T FE RN FFAS R — AR, X AR R S AT g
RIS F IR BEERLY . AR EI, A
AHGRX T3 H BNk | #i#8 1L Helicoverpa
armigera M . 5 2Rk Athetis lepigone eI R i
FIEIREERY (Lietal., 2020), {HXFFHA
RIATHFFE S B B AR, TN R fT B b A HOR
JE AR

27 K8 W RN A X6 22 24 500 0 UM 5 32
TR BERZ N o AN F2 A IF 28 nik HOh O B0 R 5 A B
J& , BET B B TR s (3557, 2014 ),
A HLBEZE A U B SR WG 22 4457 07 2 3 B
IR EE RN, R B R A 1A +57.70, #4324
T 288 KT MR A 22 B A2 R S e A I g ( =
AR, 2010 ), IR EUAE TR XA 397 3 B A 1E R RE AL
JO7, T AR 2 T R U A TR DU A sz, X A e 2
R R R B R (5kAGE, 2018 ), AHFSEK
T A FR11 22 R A5 MO X UL e 24 2% L) 90 4 R
g () RS R P Y) BERL E  PTT TD kR R
i 18 43 0 T35 +9.44 Fl+8.24, BN 3 (1 1F 1R
Y4

P

%o G

HUFR 0 B A AR T P ) L R AN 5 e [A)
ZRE, Horb R SRR AR R LR A A

o

P
/\E ~
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HF s n) EEM R A E R K E
1) B LA i 1 SRS AN ) A B b a7 3 IR 1) 5%
M), A 17T M A R A A A e B 2 (MRS
2015 )., il B MUK P 22 i fife 2 Il A2 15 BE S K
H ] /Nt (A N i 22 i ( CarE. GST Fil MFO)
TG I REA S IR R AR B L, S ET
HPL 25 M A B0 T A A AR (XIRE,
2009) . SEEEIKN CYP450, CarE fil UGT 45
JEHAE 15 °CHI 35 CFERERIERE, Hil5
o S5 S TR A TR RT I R 17 I 7 TR R SO B VAR
X (Anetal., 2020), AWFFEH, JRE HE LA
EEILFEVERT, 2 Fpigf iRy 2w i He
TG &, BEE RGN, HLF GST 5
XoF HR LU 7 1 78 Ak i 3 5 1R U T e %o A i 2
Vi AR AT, 22 KA GST A1 UGT
BN A LU 78 Ak e 4 5 V5L S U e 0 22 K
B A PSP AR AL S IE AR G, PR eT 4R L I
TR/ 2 5 T 22 KA I R I 1) TE IR B K
N AR R

W E MG, SRR, FREARE
JEIE, 2R R FEAS AR T 1 25380
825 55, PR 9 A HFADNT B A 30 B A X
HaBhiR B R S ARG AT R TR R B
JFE Xk 2 A W R A P R IO M B AR P 32
BT -5 IR N 1 6 R AT RIAARTT, MK
T I R KON 1) B 22 1 s e AL AT i — 2P 1
R
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