PR EARNERE  2017,50(3):486-495
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2017.03.007

BEEYERER LR RETCAIMERHLH
FHAE BRI BRR

IR AR BE R (AP 5 A TR O A R A 50 A 2 S TR S S B T B3, B 310021 % B0 BB B 2% R s

WHT.52% 314001

WE: [BW]) FMHRE (Vetiveria zizanioides) {6 % H RiFENAMGE k Z 0¥ (Chilo suppressalis) M B
BMER LI, ERAEOY R EFRE ETR T RAEE . AR G VAR X AR 4 BRI AL
il N TFR AR R AR o ARG IR o VT 5 B4 R BT BOR R AR . (07 3% 1 S8 A AL VAR 25 BUR RS JE AT = AT
T ERBEREGFEED T, AR AR SENESRBA S A 3 B4y ey E M, B R A AEY
2 77 iR ARG I EARE R E R A E LR ZAIE 3 W 4h s ARSI B AR B B IR AR K AR & B A0 M (L B By
EHEEA. [ER] FRE A mBEFER A I 3 W4hhk 9. 12, 15 d &, RTELH A 38.89%. 57.41%,
85.19%, REBTILROEBERY. ETEEIYFEMRRA)AE —HEHEEHATE, H#—FNERE
B ERY F 0 EEEAS 1 (Fr1) fudly 5 (Frs) 3t bl 3 4 AR EEHM, DL0. 05 gnl W
BNATATRHAE 3d BT H4H] 4 85. 00%F0 67. 67%, PLAFIRE tp&A 3t — (LI 4 b B BN B & 75
M. EREFLES. FHE. S AERTERMMEELA AN 9. 45 pg. 1.61%. 1.45%. 4.00%, #HE
FRTFARBFHEER YA EE, HPARTEARSEREREFN 1.0/F, MEREFETLENEEST
AKFEHHEE, RARHN L34, i, —HHERBARPERLIJE, REFREN I BY A EGRH.
TEAEE . MR AERE A AR O R R B R TR AR Y AR R B E M 6 d B, RAEFRE
By 3 R4 RN 4B R PASOBEE M B F M TR R AMBNS &, 9d 5, R FARE 3 1840 bk AR BRBR B8 CarE
BN D E T ECR ARG 4 B, 5 ERKAGH 3 b4 s th, BURFAR M 40 AR 9 Bt H KA 4% 75 B8 GSTs 1y
EHEHFE, ERRFERTF LAAREZR. (£ EREEN - MENKARFEEY, xFZ(LE S
HIEAER T ERNEH I E: —RBEREFEAN B 2 A BIAER WA FEMEA I, X e
W 4h AR WAL B CarE Ao PASO BRETEM, 4B AR AMSNME N, KA T;, —EFREMGARE
FYFEZ, B REFERESERFYME, NTE RN B BEENE, SR ELL, PHEES
HEEED, RART.

KR FARE, A BOUER; ERMR BEE; MR

The Lethal Mechanism of Trap Plant Vetiveria zizanioides
Against the Larvae of Chilo suppressalis

LU YanHui ', GAO GuangChun %, ZHENG XuSong ', LU ZhongXian'

(‘State Key Laboratory Breeding Base for Zhejiang Sustainable Pest and Disease Control, Institute of Plant Protection and
Microbiology of Zhejiang Academy of Agricultural Sciences, Hangzhou 310021; *Department of Pharmacy, School of
Medicine Science, Jiaxing University, Jiaxing 314001, Zhejiang)

Abstract: [Objective] Vetiver grass (Vetiveria zizanioides) can effectively attract female adults of Chilo suppressalis to lay

WimHER: 2016-07-21; 3#EZHHER: 2016-11-19
EEWH: ERESIAITR (2016YFD0200800). T A sLIe = H: HIEH (2010DS700124-2Z1601) E KAz AT CRED BHIFE I (201303017)
BEAR: GHif%, E-mail: luyanhuid321@126.com. Ef5{E# B, E-mail: luzxmh@163.com



3 40 O URIERIA A S0 A4 s O A P AL 487

eggs, while the larvae can not complete their life cycles by feeding on vetiver. The objective of this study is to illuminate the lethal
mechanism of trap plant-vetiver against the larvae of C. suppressalis and provide a theoretical basis for the development of
sustainable control technology for C. suppressalis based on the application of trap plant vetiver in rice based ecosystem. [Method]
The toxic substances were extracted from vetiver by the methods of extraction and silica gel column chromatography, and the
biological activities of these extracts against 3rd instar larvae of C. suppressalis were determined by mixing them in the artificial diet.
The nutrient contents of rice and vetiver, and the detoxifying and digestive enzymes activities of C. suppressalis larvae fed on rice
and vetiver were analyzed using biochemical methods. [Result] The mortalities of the C. suppressalis 3rd instar larvae after 9, 12,
15 days treated by sherwood oil extract of vetiver were 38.89%, 57.41%, and 85.19%, respectively, which were significantly higher
than the mortalities of larvae treated by ethyl acetate extract, n-butyl alcohol extract and other fractions. The fraction 1 (Frl) and
fraction 5 (Fr5) were isolated and obtained from sherwood oil extract of vetiver, and the mortalities of C. suppressalis the 3rd instar
larvae to Frl and Fr5 (0.05 grmL™") were 85.00% and 67.67% after 3 days treatment, respectively. These results indicated that vetiver
contains toxic substances, which have lethal effect on C. suppressalis larvae. Results of nutrient contents determination showed that
the contents of total protein, cellulose, total sugar and amino acids in vetiver were 9.45 pg, 1.61%, 1.45%, 4.00%, respectively,
significantly lower than those in rice, and the methionine (MET) content in rice was 7-fold higher than that in the vetiver. However,
the content of tannin was 1.31-fold higher than that in rice. In addition, the protease, amylase, trehalase and sucrase enzyme activities
of C. suppressalis larvae on 3rd day after fed (DAF) on vetiver were significantly lower than those in the larvae fed on rice; and on
the 6th DAF, the activity of P450 enzyme in the larvae fed on vetiver was significantly lower than that in the larvae fed on rice; and
the esterase activity of C. suppressalis larvae on the 9th DAF on vetiver was significantly lower than that in the larvae fed on rice.
Compared to glutathione S-transferase (GSTs) activity of the 3rd instar larvae feeding on rice, the enzyme activity of the larvae
feeding on vetiver was also decreased, however, there was no significant difference by statistical analysis. [Conclusion] Vetiver as
a dead-end trap plant of C. suppressalis, there were probably two lethal mechanisms of vetiver against C. suppressalis. Firstly,
vetiver contains toxic substances, which have lethal effect on C. suppressalis and these substances inhibited the esterase and
cytochrome P450 enzyme activities, leading to the function loss of larvae in detoxification and metabolism. Secondly, compared to
rice, lack of nutrients in vetiver can not meet the demand of the larvae, and led to digestive function and physiological activity
disorder and ultimately death.
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Fig. 5 Activity changes of digestive enzymes in the 3rd instar larvae after fed on rice and vetiver stems
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