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Effect of 3-Octyl-1,1,1-trifluoro-2-propanone (OTFP)on Growth
and Development and Insecticide Sensitivity of
Diamondback Moth, Plutella xylostella

REN Ke', LI Xinhui', LUO Chuan', MA Xiaoying', TIAN Sufen',
TIAN Houjun*, CHEN Yixin?, WEI Hui* and GU Xiaojun'

(1. College of Plant Protection, Fujian Agriculture and Forestry University, Fuzhou 350002, China;

2. Institute of Plant Protection, Fujian Academy of Agricultural Sciences,Fuzhou 350013,China)

Abstract Juvenile hormone (JH) is the most important hormone in the insects and juvenile hormone
esterase (JHE) plays the greatest role in its metabolism. To find out the possibility of controlling the
diamondback moth (DBM), Plutella xylostella , by means of JHE inhibition, the toxicities of 3-Oc-
tyl-1,1,1-trifluoro-2-propanone (OTFP), a specific JHE inhibitor, on both 3™ and 4" instar larvae of
DBM were tested, the effect of OTFP on the molting of 3™ instar and pupation of the 4™ instar larvae

was investigated and the insecticide sensitivity changes of both 3™ and 4™ instar larvae were measured.
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The direct toxicity of OTFP on either 3™ or 4" instar larvae of DBM was comparatively low, but it
prolonged the molting of 3™ instar larvae and pupation of the 4" instar larvae in a dose-dependent way.
The cooperative virulence indice (c. f.) between OTFP pretreatment and diafenthiuron, indoxacarb,
Bt and azadirachtinin 3™ instar DBM larvae were all lower than — 20 suggesting that OTFP pretreat-
ment antagonized the toxicities of the four insecticides to the 3rd instar larvae at the set concentration.
However, in 4™ instar larvae, the co-toxicity indices (CTI) between OTFP pretreatment and the four
above insecticides were all greater than 130 and the ¢. . was positive in almost all treatments and even
greater than 20 in several treatments, which indicated that OTFP pretreatment synergized the toxici-
ties of the insecticides to the 4™ instar larvae. Inferred from these, JHE inhibition helps for DBM con-

trol, but if combined with insecticide application, the administration time and the insecticide concen-

tration should be taken into deep consideration.
Key words
virulence index (¢. f.); Co-toxicity index (CTI)
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Table 1 Growth and development of Plutella xylostella in different treatments

OTFP e i/

3 W4l 37 instar larvae

4 4 HL 4™ instar larvae

Ak 3 (mg/L) 5 L

156 K2 ) 1] /b WLEE LBy AL I I ] /b

Treatment OTFP mass Number Molting Number Pupation
concentration of insects period of insects period
i K %} #® Blank control 0 31 32.774+0.83 ¢ 19 79.47+1.79 b
i BE W T B® Solvent control 0 26 33.23+1.87 ¢ 23 83.3344.58 ab
Ab B 1 Treatment 1 662.5 28 38.00+1.56 b 24 86.60+2.73 ab
At ¥ 2 Treatment 2 1325 28 39.38+1.38 b 27 87.0042.07 ab
Ab ¥R 3 Treatment 3 2 650 30 45.85+1.22 a 24 92.4043. 44 ab
Ab B 4 Treatment 4 5 300 26 40.00+1.72 b 20 94.00£7.31 a

TE + 3 i 1 HU 8 B I [8] Sy 18 T 4 28 X e 058 B2 T 5 I I 5 4 % 4 e Al g I ]t A 36 O Ay 28 o 00 0 B 95 16 5 40 A S 249 B+ ok o

27 B R/NG Foi R R 22 5 3% (P<<0.05) . F Al

Note: The molting period was the duration from the beginning of the experiment to the molting of the 3 instar larvae. Similarly, the

upation period was that to pupation of the 4™ instar larvae;the data are “mean standard deviation” and in the same column followed
pup. p p

with different letters indicated significantly different (P<C0. 05) ,the same below.

FRZA v, 3 g R AT 0 M Y KOG ORI B
AEFE(P<C0.05), Jf HAEBT i # B 2 650 mg/L
DL . W58 jz B (I jE 5 OTFP J5 o vie B 1 FF 25 1 1%
A K Qs K 6] A g B B R R 32, 77 h,
662.5 mg/L Ab A P L &R FILEK R
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2.3.3 OTFP ¥/ 53k 4 #4540 % R 25 SR %
iy ek E s m OTFP XA 253 S5 m,
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Table 2 Interaction between OTFP pretreatment and insecticides on the 3™ instar larvae of Plutella xylostella

- Lyt [/ N . . . ) o 15 2 Iy v A
i e TP RBRIRIE o BEsersk o mig s v PRI TR
Insecticide mass g/ . Corrected Theoretical opera !
Treatment OTFP mass Mortalit lence Interact
reatmen concentration mass ortality mortality mortality virulence nteraction
concentration index assessment
CK 0 0 3.30+5.2d
OTFP 0 1325 8.30+7.5d 5.02
T A#iK Diafenthiuron 135. 81 mg/L 0 66.70+5.1 a 63. 45 —44.70  #5¥i Antagonism
1325 40.00+12.1b 36.72 65. 20
Bi B g Indoxacarb 8.43 mg/L 0 75.00+£5.4 a 71.71 —49. 80 FE5Pr Antagonism
1325 40.00+9.0 b 36.73 73.10
Bt 0.50X105 TU/L 0 26.6748.8 be 21.43 —43.71 ¥t Antagonism
1325 20.00+11.6 ¢ 14. 28 25.37
Ef % Azadirachtin = 30. 00 mg/L 0 33.33£14.5b 31.03 —60. 46 F5 ¥t Antagonism
1325 16.67+3.3 cd 13. 80 34.49

£3 OTFP BB ERAI/NE 4 B4 HHWEESER

Table 3 Interaction between OTFP pretreatment and insecticides on the 4" instar larvae of Plutella xylostella

ke = " "
" OTFPIRBLHIE ) 1 #E %R A OSUWEH  RBRE AR
V] (mg/L) Toxicity ! ’ . o ] 7 R 3 ]
e . . Correlation LCso 95% confident Co-toxicity Interaction
Insecticide Mass concentration regression L . .
of OTFP equation coefficient interval index assessment
T ¥ f% Diafenthiuron 0 y =2.26+1.45x 0.960 78.49 mg/L 54.12~113.82 180. 44 14754 Synergism
R g Y’ g
2 650 y =2.63+1.45x 0.943 43.50 mg/L 26.30~71.98
Efi 118 Indoxacarb 0 y =4.22+0.56x 0. 850 25.16 mg/L 10. 50~60. 28 159. 04 AL Synergism
2 650 y =3.43+1.31x 0.963 15.82 mg/L 9.96~25.14
Bt 0 y =5.78+1.22x 0.975 0.23X106 TU/L 0.13~0.40 255.56 1% Synergism
! ynerg:
2 650 y =6.1+1.05x 0.926 0.09X106 TU/L 0.03~0. 27
ENPE#E Azadirachtin 0 y =3.88+1.28x 0.898 7.48 mg/L 3.46~16.17 251.01 H4% Synergism
2 g Y’ g
2 650 y =4.77+0.48x 0.871 2.98 mg/L 0.20~44.48

T :y R JUSRAE o O 00 ke 8 RS

Note:y represents probit value and x represents common logarithm of mass concentration.
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on 4™ instar larvae of Plutlla xylostella on 4" instar larvae of Plutlla xylostella
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