33(5)719-724 P A 057244 Chinese Journal of Biological Control 2017410 A

AR A N K MR )y BSR4 AT A i B 52
G, R . BUH, BEE

CUHT A ANV RLE SRR AP 15 B BT T 0T AT A KA 5 AR B 0 B Gt P 5 Se B s i 3, BN 310021)
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Effects of Trap Plant Vetiver Grass (Vetiveria zizanioides) on Nutritional and Digestive Enzyme
Activities of Pink Stem Borer (Sesamia inferens) Larvae

LU Yanhui, LIANG Qi, 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, China)

Abstract: Vetiver grass (Vetiveria zizanioides) can effectively attract Sesamia inferens to lay eggs, while the
larvae can not complete their life cycles by feeding on vetiver, and vetiver exhibits a lethal effect on S. inferens
larvae. To understand the lethal mechanism of vetiver against the larvae of S. inferens, we determined the
nutritional and digestive enzyme activities of S. inferens larvae feeding on vetiver. The results indicated that
vetiver affected the larval growth efficiency and digestive enzyme activities, compared to the larvae feeding on
rice. ECI and ECD were significantly decreased in the larvae feeding on vetiver. Except for sucrase, activities of
the other digestive enzymes were significantly decreased in some specific stages of larvae feeding on vetiver.
The protease activity of the 4 instar larvae, the amylase activities of 2—4 instar larvae and the trehalase activities
of 1 —4 instar larvae feeding on vetiver were significantly decreased, while sucrase activity of 1 —3 larvae was
significantly increased compared to the larvae feeding on rice. The findings of this study lay a foundation for
further elucidating the lethal mechanism of vetiver against S. inferens, and provide a theoretical basis for the
development of sustainable control technology for S. inferens based on the application of trap plant vetiver in
rice ecosystem.
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KU Sesamia inferens (Walker) J&# H Lepidoptera &%} Noctuidae, s&—FpaiitESEH, HEMFIL
TR 26A mR. Tk HIESHO 10 MORARMEYN . KU S KRR 1 AT s s A, A
ARG AR AR . EAIIRIR, ORI ph T B P 2S5 S KR b — EAA R IR L, JEARIRAS
I ERRRA Y, BEE KRR S 2s, IR AR ROHE ™, 1A R 2 REd, ULSOR 25T
HOEH RS 5L MR RSN, SEOOEM RO ER ™Y, ks d BT g 3 g
N A B Ry, MR SR RS 2 AR e B ey B

KAk, I RIS B O R 2 (R, W RAGMAGEAAH, FHUEDPHiey
PEANWT G 2, K T U SRR T o RN, AR R 2 R AR 2 BB AR . RIS G A5 n) @il H &3 R H .
FIAT, BL“OBo2y ” Dy dig 3 W) 5 LRAG 22 DR BOR C4 B i T 7T, WA Fl AR E Vetiveria
zizanioides i ¥6 K R HR 10 e fR L — B 2 4E R RO, 6 K R R AL G KSR AR Chilo
suppressalis (Walker) #HAERIGIFEAER],  FH BRI A HR 5L 0] 45 2075 AR AR M dutfe e e 738 B B,
D T IR KRR P R, AR AR R BT SO . B S R ST A R R R
U IR TR, BRI S AR AR T AR P, TR AR U AR S AR T R R
TEh, EREON KUE ) R RIFER I BOEAE o« BRI, AR 706 R MR 4y s 7 R 5 J5 78 FR R bR AR T
A I B TEPE AR A IEAT T e 20 AT, DARHAf A AR 2] DR 2y B SR A R 52, Oy S 4 4l S FH A AR BRI v 7K
(RPN CEILESH N IR

1 ARSI

1.1 #ikEY

IKFE S WL 12 57 1 AW LA R BRI AT R A A o RF 73R Tl s 8RS Y, 2030 d 5Bk
RHEAN 12 om YRR T, 1 45 d 0 BEHII BYECEEFT F - RUE 4 H )t R G

B LM i ) BRI ZE AR AR P AR PP AT PR 2 vl o AR BER i A TR =, DAy B e A B0 AA, 1%
T MR Ry B 22 I BT 2R T T R UE 4y i) 1] i X
1.2 #iiEHR

KUEFFEET 2014 4F 5 H R EABUMTER X S (30°04'N, 120°12'E) JKFEH, 48R LRk
I5, W75 K b KRR ST TR A (R R gh s e 5T, EERE (274£2) C. HIWHERE (70£5) %.
JEHI) 16L:8D MY RE N LU E N FE . Rkl e Rtk ok, BT arduged, R, PHLE
PL 10% (1) 5 K L8 57
1.3 BFIREX L HEFIEIRAIF N

EHUR B8 REAA 3 W4hH, YLk 3 h, FRE. AR)G B TOKREAE R R a R O
TR K FE AT RIS AR 22 AR D , 1AM 72 h J, B AR, M ks 4h . M R R ZEATAE 75 C
HAHHET, B ERER TR, AR N RERER S MR TR RN AR &2 R ERD, W
TE=W—ab L, H W HFEREZEFY)E, LAFREZFHAE, a W/KFEEFYIE, b KB
 RENINE =R AR E — LAY E, TR AD (%) = (REE—HHE) MU iEX100; A
KFE ECL (%) = {REIE /M & X 100; B K% ECD (%) ={REingE/ (NEE—HhE
X100; A AERKHEZE (RGR) =T 3G hin /125 AR XCIIE INF[A] s AT FEE % (RCR) =& &/
S HUACER X 5 B[]

23 PR U & AR ORI KRR 1) 3 W4 i 10 Sk, 48 30 min HE25 G R AR, I LBERRIBE IS N 75 °C
AR HET, B TR, AREE NRESEE S A TE, 45 Montandon 2K A Wp=
AWE, WG TYRRR SEllid. Hrb, Wp il +E, W R ilffi; A, B 2l&RGTYiH
ENEEIES 18

TR 4 S T KRR A AR S A . MK AR A S Uk 1. 24 3 R0 4 880, 3 % K FE AN
B AR LM R 40y H A3 AT IR, S Lk 3 h S, FEVAET VR R L R E 80 CUKMI T IRAF, Bt)E 4k
it 0 2 R T . R ILE A 3
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1.4 FIREX KIEL BK A E L EE R
141 E@BEENNE SHESR L, RIS BUBCEAE A AL ST EE S, A 1 mL 5
0.3%F] Triton X-100 f{] pH 7.0 PBS, F54rfFB%, 7E 12000 g/min. 4 “C&Lr 15 min, FrfS LiGWIE N EEYE .
B 20 pL BRI, NN 50 pL 37 "CTRFAMR) 0.5%06 8 IR, VA5 37 CICE 15 min, HIA 50 uL 10%[1) =
AL, WEJE 4 Cy 10000 g/min 2.0 15 min, HCEIEH 20 pL, ENEEFRH A, A 100 pL 0.55 mol/L
Na,CO;3, 20 pL Folin—Myil 7], =i#MHHE 30 min, HHMFR (Infinite M200) | ODggo. i T P LA
AMRprifE gt 5.
142 EREEENE SIS Il & o B 2%13EF 10 ul, 0.2 mol/L PBS (pH 6.0) 20 uL,
B 10 L RIS VR RIE AR , KRN 1.5 mL BB N, 3R &N 10 min, 37 “C/K# 60 min,
I 3,5- T ASIE KGR 250 pL b N, K 5 min, FRAHUE, AHEUE 250 pL S INEBERRAR A
FHBS BRI ODssge RS BERE PE LAZE 2EREFRUE 26 1155
143 HEMEHERENE  SHERIEDETI T I 3% #0810 uL. 0.2 mol/L PBS (pH 5.5) 20 pL,
B 10 pL GRS 7R Al YOI 1.5 mL (B0, JaSab B EVER B e 7k — 5. i
TR P M DA 2 R AR i Zevt 55
1.44 FEREBmEENE SHERIE5IN T, I 4%H9 88 10 uL. 0.2 mol/L PBS (pH 5.5) 20 pL,
B 10 pL G4 v R ARG, MR 1.5 mL BBV 1, 5 25 BB R g 36 M5 7 v [ Vg S B
1.5 BEFITEHH

K JH Microsoft Excel 2003 AbBEAGHE, K] SPSS 17.0 BAFHEATEAR W 0 M4 it, 3K ANOVA FlI
Duncan’s % T G AT H0R 507

2 HBRESH

2.1 ENREREI KIEE IR A #2010

IS A 7 MR 5 1 ) FE S R EE G I 3 A3 BT BRI, (S EK R T B 2 s RIEICfE K
FERFERR ST FER AD. M AE K% RGR KAHXTHAEH K RCR LREZEST (P>0.05) 5 AR,
L E/K RO B LR, S A AR A ORIE ) de (R A K 3R BCT A AE KRR ECD W35 Ik (P<<0.05)
(R D o KIEY)HIEFREGE TV RN EKFEN SR (B 1D, mTael TIEHFRER4)
HARKHIK, REAN, PR BRI .

R 1 KIEMEFRED KIEY) R EFHN

Table 1 Nutritional effects of rice and vetiver on the 3rd instar larvae of S. inferens

sl T FEE AT G 0 AU FEH AR WK AR A

Treatments Food consumption (mg) Weight gain (mg) AD (%) ECI (%) ECD (%) RGR (mg/mg-d) RCR (mg/mg-d)
JKFE Rice 258.71£29.62 a 521+1.18a 90.97+2.14 a 1.93+0.39a 2.18+0.46 a 0.10+0.03 a 4.82+0.77 a
FE Vetiver 218.59+48.76 a 495+2.58a 90.94+1.46a 0.35+1.66 b 0.51£1.81b 0.084+0.03 a 3.48+0.69 a

i RPEE AT EE bR, RSAFE/NG TR AE 0.05 KPP EREE. FH.
Note: Data in the table were mean=+SE, different lowercase letters in the same column indicated significant differences between S. inferens feeding on rice

and vetiver at 0.05 level. The same below.

22 KEHHREERERANELEEENE

ﬁﬁﬁ WEAEMRESG, 4 W4 RN &AL ) B TR KR4 8, KRB I F

HAMLLIE M 2.2 £, 10 1~3 WIFRARMEHEZER (P>0.05) (GK2) .

&%mﬁﬁmiﬁﬂ%%mﬁﬁ B AR B 1 %) oA P e b i Vs ) 30 28 v TR KRG 1) 1 8
gy 2~4 WA O S IUAR S (a4 BRI, BRI Al B P SE A i LU TS 0 200k R F i gy L)
24 F% (R3) .

R B AL JE IR 1~4 W8 IR %)) A P o b i LU 0 3 S 28I T S /KR P i B L g, HLAE 3 %
NP 7 2 e k3, CREZKORE () 40y R P T B g LU V% 0 24 0 BB AR B e W I L % 01 1.8 i (R 4D
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® AL Vetiver

O JKFH Rice

TIE Dry weight (mg)

! 10 20 30 40 50 60
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1 KENEEFREFKENTYRA R

Fig.1 The dry matter accumulation curve of S. inferens feeding on rice and vetiver

®2 BEERERXKENHRKRNESELILEN

Table 2 Protease specific activity of S. inferens after feeding on vetiver (mol/min/mg protein)

Kby W Instar
Treatments
1 2 3 4
JKFE Rice 0.0940.00 a 0.11+0.01 a 0.22+0.02 a 0.28+0.01 a
I Vetiver 0.13+0.02 a 0.12+0.01 a 0.26+0.00 a 0.134+0.00 b

*3 HETEFEENERIERRIEMIBLLEN

Table 3 Anylase specific activity of S. inferens after feeding on rice and vetiver (mol/min/mg protein)

Josiil W3] Instar
Treatments
1 2 3 4
JKFE Rice 3.25+0.02b 7.2940.05a 5.87+0.09 a 5.40+0.05a
TR Vetiver 3.57+0.03 a 436+0.03b 4.94+0.12b 2274+0.01b

F4 WETEFEIEYERIERRGRERLLED

Table 4 Trehalase specific activity of S. inferens after feeding on rice and vetiver (mol/min/mg protein)

pisa # I Instar
Treatments
1 2 3 4
JKF& Rice 7.861+0.06 a 9.794+0.03 a 19.40%+0.13 a 21.384+0.06 a
TR Vetiver 6.10+0.06 b 8.18+£0.03 b 10.55+0.20 b 12.31+£033b

RIELER ARG, 1~3 W4l e LL Vs ) B3 = T- B /K FE i 4 S iR oy Epi i LR s T 4 1%
S EBFEESR (P>0.05) (£5) .
*5 DATEAEEHEYEKIEENEEIELLE N

Table 5 Sucrase specific activity of S. inferens after feeding on rice and vetiver (mol/min/mg protein)

sl S Instar
Ti
reatments 1 2 3 4
/K¥& Rice 7.18+0.02 b 11.694+0.03 b 32.444+020b 32.554+0.68 a
FrH Vetiver 17.97£0.06 a 24924033 a 52.8840.69 a 32.88%+1.16a
+ \/\
3 e

ARG VR SR A v /K RSt O ok RE MR 5 Bl () TR 2 —, LA AR K I s 1O,
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P EMAR, X AL TR A0y CIE=5) 5 ALNEGs 2, O T W LmR e, S T
HAEFINRE, BEMTRLAS T R B FR e R o S FAR ) 25 FE A L O Ak e R i O E St A A 2
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1o TRIREEPRRI TS L], BUCE RIS SER I Spodoptera exigua 41 1A P TE R 5 L% ) 3 i T-HX
BEK. K. BB NG B R4 Anoplophora glabripennis WAYE IVE Ry BT M E T B 1 5260,
LR LI AN () 2 AU 0 T A 5 B PR Bt 1) L% ) 7
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