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Effect of delayed and multiple mating on the
reproduction of Maruca vitrata
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Abstract The legume pod borer, Maruca vitrata ( Fabricius) , is a serious pantropical insect pest of grain legumes. The
reproduction of M. wvitrata when mating was delayed, or after multiple mating, was investigated. The longevity of both
sexes and female fecundity first increased then reduced, but hatching rate did not change much when males and females
were prevented from mating for the same period of time. Female longevity, fecundity and hatching rate reduced, but the
longevity of males first increased then reduced when females were prevented from mating. The longevity of both sexes and
female fecundity first increased then reduced, but hatching rate declined when males were delayed from mating. The
mating success rate, the longevity of both sexes and female fecundity all reduced when males mated multiple times. Mating
duration was prolonged, and hatching rate did not change much. Males can mate 4 times in their life-span but females can
mate only once.
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SEREIE I, 0 A2 N E H Y E R A2 ORS DR A
B, T AR IE e A2 6% 19 A2 5 77 (Arngvist and
Nilsson, 2000 ) ; #ff th 22 K 52 B T LA AP FEKS 5 4b 58
e TR MR (P A e o R - S Ny
Y HE LAY AE T (Tregenza and Wedell, 2002) , g />
RS T 2 ) 28 8 B &5 /9 B (8] 508 7 19 4t 46
(Drummond, 1984) . M HUAYZ K 3CFE AR W] LR
[ R 7 A AN -2l = M BN (2 S N = | R 531
(Ridley, 1988 ; Lamunyon, 1997; Kawagoe et al. ,
2001) ;{H 2 HE R 2RSSR, X 15 2 38 e Y e i
A58 S35 A K (Ridley, 1988 ; Ward and Landolt,
1995; Sadek, 2001) . A WL, & i Z2 K52 R X T4
ASFRRFAEFEAE T MR S A X

L e 5z 3 A1 BL 3R B8 1Y 5 W 25 b 1 E R 5
Fe , NI i) B HR 68 58 R R B AR AN AR AR g o il
PEAF B R B IA 28 3 du W 1 Y O R KRR
AR vk o DB AE R AU T 30 SR A 52
T5C F e B R n] BB 5 A%, M LR iR RO /b, T I
TR B M H T 1 58 B AE BT, AN BB AT Ak B TR
RIEAT &3 5 52 A G B 2R T 0 Ml i i 22 1) /Y
A2 TC 8 TRIBC A%, 8 1 He 7 70 9 4 £ 5L 3R AR Y 2R
St R T 4R ME SR AY S 9] BE ), SO E I O A o
22 1) K 38 R0 A2 TE Y L3S B G 0/ R BB TE B 3 Y
H 5 sz B, T A~ — X He 10 %% 3 20 ml F B
(KK &, 1988 3 i 54, 1997 ) oty T H Ji) A 1R 2K
YD VF 2 i HURT LU o 2 R A8 R R A
WA R Y R RE AR BE T BB 5 5 — i, TR R
5 SOMEMEAS BE A A= FE ) B AR R I A S L B T
DL 7E i H RS2 R i AT A o IR 43X Fh 2 IR 52
J& w A 3R 5T R 1 AR A 5 25 T X O e A ) A
AT RE o B OC &R B (R B R PG F R
AR (Wang et al. , 2005) o PHCIFAN B HUIH £
R AZ R RN AE IR 52 A AR R fiE ) b AR i 28 AL =
FERUF I —WUARA & TR,

SIS Maruca vitrata ( Fabricius) F 204
P AV NG 2671 I e | A =37 NG E =7 | I e A S N
b K4, REL 5 ( Vigne unguiculata L. ) %53
/B GG E W EEH R Z R A FIL Y
SR T I TUE” KRR A ARy A AN AT B A
JLF 245 (Sharma, 19985 ZEWIRE,2012) o i Fix
H B Bl ) M Al S A 25 1 W O AN BE 1A B B
TERIROR o U BE ARk, PR 1R B3R IE 7R RO BB I
ZRA TR P Y — I SR, AR SR DL LB AR Dy

Xt G BT R AR B 3858 B 2 IR S8 R I SEE IR A
J& Xt JF Al A 7 i M R B AR B ) R A AR A
HOSZ RN R AR bR W W, N — P LR A
HER M)z RO

1 HBSH®

1.1 {ARHEFASR

GINGA: P SR G ) G A T e K B R E S
A EAYILE b A O R AR 4 (3 LT )
WS T HA 20 em 1Y B BERE &b, 4 H 4508
ff 1) L S AR A G % 53 8 DLUS A S R R TR
8 em JRIH FL#E 3 em MFRIEE N HE 3 ~4 B4
5 em KAGELT I, B R 40 38, H 2 4 b,
R HUTE 4l e 3 W8 DL RSk R 3R R Oh Tk A
PR R TE TR At e A g, FRlE
G LD =14: 10, %1 5:00 FF 45 19:00 4535,
B (29 £1)C L AHXF IR IE 75% ~80% , % E W35
15 W By 2064 H T [RU %%

Pk R HHE B 5 E A SR 2L (30 em x 40
cm x50 cm) , M DL 15% W2 K F 4K, B K 3 #e
3 A — R A A6 10 T U1 G A% 2% (30 em) |, AR R
TR 7K A AR AL A 7E A I A — J2 O R IR R K
43, TRV T30 — A~ B Tl BT & A6 B 35 3% L, 3 A o e
DI o B R T A SR RAE, A A T SRS R B I
RE I 7= GRS B0, — & 30AT B9, 37 R A B A9
SORNER SR 2 F A BIE B8 38 &1, A H fif 51 5
P65 O 38 RE R B4l OB, 4% B3R U 1 Ak 2 1
Fro WA MAEE AN F S 1 ~2 . APk
J5 0 ~24 h giiifE 1 Hig.
1.2 EEERIRZEXNEAEMNZMN

FrmERBEMZR ISW A L06 AT T % )
ZEo 4 3 S LUS BRI R o B — P Ak 4%
5 3R T AR B 5 U s T A B ]
DRAF AH I 9 B 358 55 10 AN 722 5 ) — 7 1) 1) % 1 13 %
H % 53 1 1) 57, AR E e e 25 oKk A3 52 8 id 5%, I 2L B
B H A, el R, il T 2 2,
JIT ARG 56 7 s UL e % o
1.2.1 SHEMERMERZTENAENFMN

P46 0.1.2.3.4.5.6.7 d 1R R R FEF IR

O G L T X T — B B A AR N (IR A 42 10
em, 5 15 em) , by E O, N E —1EE 15%
B K B A K, (R AR RO BE AW B S A 20
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min 8 5% 1 ARG I, — H. 38 2 45 30K 5 27 U I
AR RN 5 — A E A b O f O, R R G
o7 S A ) AR R AR S TSR T O A AL R
KR EE 1 2 5 B IR A T, 40 1T 5 BT 06 M o (Y A
fire BAAIER 10 K,

1.2.2 EFEHATERTEMNEFENZR K
PE0.1.2.3.4.5.6.7 d 1A 3R (1 5 B HE
504k 3 d R AE R 1Y M B4 S EE X B A
N, AWML 1.2.1, #F AR S A 20
min 0 5% 1 ARG L, — H 38 2 45 A0k 5 17 I I
B EN 5 — AV E W4 dn b, O/ B L, R ot
I M A ) e PR AR S PSR T OE I AL R
MR LSS T 28 0 BF MR A0 T, 48 0 o BT AR e Y
fire BEAACFRE A 10 WK,

1.2.3 THEFERERTEXNEBENEZMW K
P 0.1.2.3.4.5.6.7 d 1K M 5 BT IE 1 AL
5 PIME 3 d R M B T A A
L7 fe AL E R b oF AR 015 A 20 min 2 5%
1R 22 RAG B, — B3¢ R 25 A o7 H7 Il et 5 7% %)
A E AR AR R B ME e B R G T O
OB = I SR S TEGE T U0 IR R A T I 2%
HEEIFEA T, G0 O B MR A, B
AbFEE A 10 IR,

1.3 EFESAZEMNEENTIE

1.3.1 EFEREERZAZTENEENZM 1
Hit KRR 15 Rl 5 3 HI KRR 15 H
Aib A e UEC XSS B, B IS B 4R S A 20 min 98 5%
1 SRR . 28 R o M I 43 FF 8 T 96 1~ 8
A, T ARAS 58 B2 2o — U1 M i 5 A e, O ¢
M U O A 5 R Y R AL R A
— R PR 3 H R R 58 2 I Ak L fE e
e, UGS ME Ik 28 2, 52 8 I M A oy L 3R 1R 5C R
Tk R ) T R AE N E L AR S 2R R S Y
W PR T — A W] A AR N O 5 B R
T O R 4R 22 R0 3 H i & 28 8 A Ak L o ik 58
B, VAR e, SR AC R i 1,2,3,4 YR A 1 D
XoF IO P E B 3 S SRk A% HE A T DR IE AL, H E
o W ME M o B T, [ B T T A R . RS
PER 3K,

1.3.2 EHEBMSITEMEFENTE K1
HBARZZREM 15 Rl 5 3 HIR KRR 15 B

I L X 52, A I T 4R IS 55 20 min il sk 1R
LRGN o 38 B8 i ME I 43 JF R T WA 35 W 45 A
e, DT 3R A5 58 8 e — Uk A4 M Hi 5 2 ol O %
O 7 B R S 0P IR R R S AT — K
(e PR 5 3 H s o 58 R 1 e e fC X 52 R, R
LM 22 L A8 R I M Ik oy L AR A S R B IR
o, Hhe T 7 P e B AR N HE B T —
A5 W25 f8 WL 7= B L, DAL 26 4k, 43 )
TSR YR HE SR 7= B A 0, L 2 O T M T
) B 8 11 e 1) . BN AL PR R 3 IR
1.4 BiEAERE

fili FH SPSS 13. 0, X 15 7 K S 3R 52 2 il 2 4K 38
JR2 1 0 5 Ak JEEL ] A e A A M R R B R 2
RAE R 25 b B8 0] B 2 28 e | 4 b S8 R HR 4R
BF ) (Y 25 5 9 AT 30— 728 5 75 22 43 B ( One-way
ANOVA) ,{#i | Duncan’ s 87 & # 25 K 55 Ab 3 8] 19
2R EME(P <0.05),

2 HREHH

2.1 EFELERZEMNEAENTN

2.1.1 WERNERTEXNEAEWEM T8
W Al ] B 3B 3R 52 R S e o e e 5 L M 1Y
7O R AR X O AR R S K Bl A R
VB 8 i, W T 0 T L R LB R B S
FHiE TR, o 1831 3 d 32 R I 45 S 48 B
KB B KA . M 2R Y 7 A ik B 15. 67 A 11 67
i s i) 7= B O 142,32 ki ; B 14 0% 1k 56 %
BRWENES(ED),

2.1.2 WEHERZTEXNEFEMIM M R ER
LR AN — W se . Bl 28 R IR B
(30, e ER 0 L 7 B R R B O R Y
77 I P 75 4B R AZ R A 3 KGR B f K (H 11. 42
H % 5 U9 B 7 A R B 7 28 3R AN [R) H & 09 38 m T %
(%2),

2.1.3 HEHERTEXEREWNIME MHRER
LRXT AN TR — W e, Bl 28 R IR B
(3G 0, e B0 5 A L IR R Y RS TR
TR R LR 3 K& br ik 8l i K
{EL , e 2 AL B 75 A 35 21 10. 67 i1 10.33 H %, LA
(7= B 4L Dy 140. 33 7 5 B (14 907 £k 236 Bl 25 48 38 3 i
TRE(E3),
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£1 SEHEBERAMERLZENERAES . PERIUEQYN(FHE D)
Table 1 Effect of both sexes delayed mating on adult longevity, fecundity and
hatching rate of Maruca vitrata ( mean = SD)

FE R R AL W e 7 i I T 55 i 7 B i Ak %
Delayed day(d) Female longevity(d) Male longevity (d) Fecundity Hatching rate( % )
0 5.67 £1.53e 4.67 £1.53d 25.02 £5.67d 98.5
1 9.33 +1.53d 7.67 £0.58bed 28.82 +22.36d 98.6
2 12.67 +1.15b 10.23 +1.02ab 72.33 +14.98¢ 97.6
3 15.67 +0.58a 11.67 £1.53a 142.32 £19.29a 99.6
4 12.04 £2.12be 10.33 +1.53ab 129.65 +14.73ab 96.3
5 9.12 +£1.23d 6.33 £1.53cd 114.89 £11.17ab 95.5
6 9.67 £1.53cd 9.33 £3.06abc 112.32 £24.27b 97.2
7 8.33 £1.53d 7.33 £2.08bed 100.21 +12.32bc 96.5

L« [ 55 e oA A TR 7 B R 22 5+ W38 (P < 0.05 , Duncan’ s B2 22 M%) , TR F.

Data followed by different letters in the same column are significantly different ( P <0.05, Duncan’s multiple range test). The

same below.

®2 EFEBREERTENAHEG NERFHLEMNZ0(FHE £SD)
Table 2 Effect of females delayed mating on adult longevity, fecundity and hatching rate of

Maruca vitrata ( mean = SD)

SRR i 75 e s =5 i WAL
Delayed day(d) Female longevity (d) Male longevity (d) Fecundity Hatching rate( % )

0 15.61 +1.21a 9.45 +0.84b 304.03 £69.76a 95.12

1 14.92 +1.62ab 8.53 £1.05b 199.67 £35.53b 94.83

2 14.33 £ 1.53ab 8.75 £0.56b 180.56 £67.07bc 90. 64

3 10.24 +£3.35bc 11.42 £1.06a 106. 12 +8.54de 90.58

4 10.73 £3.55bc 9.46 £1.01b 133.67 +19.66bcd 80.23

5 10.43 +4.28bc 7.83 +0.84b 110.23 +13.23cde 74.22

6 8.56 £1.25¢ 6.09 £0.50¢ 49.02 +15.92ef 67.21

7 7.56 £0.92¢ 5.27 £1.06¢ 31.17 £19.26f 63.54
2.2 EFEZRZTEXNEENFI R 2 RERATFRUEAREESR. H
22.1 BHZRZTEMEEHW T I e, 34 REZRASMRE 1.2 RERBATH

B AZ R IBCGE W 2N 3 B R . Bl I R R
URB 38 &, 2 28 R R AR B Wi R A . W) DL BE AT
BAYR A (1) 17 P M A A ) 83.43% ,— A= AT LAAE
B2 RGN 77.1% , —F A 25, 0T LIS 3 IR%E
JE W) I 7 26. 88% ] AREATER 4 IRZE R H 4
R 8. T3% . LI 3 WAL HSFEEALL4 KA
RBHSREABEZES  FFE, T RZERA

[ 2 S 1K 5 4 35 K- (181 1) o

L B R A 52 R YR I, T 2 R Y
[E] FE K , 43 51| & 40. 67 .62. 03 .79.93 1 87. 6 min,
Hoh 1.2 .3 AR Ja 19 538 B 17 25 I 18] 22 57 5 31
FHAKF HZE 3 4 WAL R ST 1Y 5 5 2 i ) 22 &
ARE(E2) .
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®3 EFEERERTENAHEG NERFHLEMZ0(FHE £SD)
Table 3 Effect of males delayed mating on adult longevity, fecundity and hatching rate of

Maruca vitrata ( mean = SD)

R A e 5 e 5 et W
Delayed day(d) Female longevity (d) Male longevity (d) Fecundity Hatching rate( % )
0 4.33 £2.08¢ 5.33 £2.08¢ 24.01 +6.56d 90.23
1 7.67 £1.53abc 7.67 £1.53bc 28.32 +£12.90d 89.36
2 9.67 +2.08ab 8.67 £3.51abc 71.23 £16.70c¢ 86.63
3 10.67 +£1.53a 10.33 £1.53a 140.33 +22. 14a 85.17
4 9.33 +1.53ab 8.67 £2.24abc 126.67 +17.56ab 70.12
5 6.33 +1.53bc 9.56 +3.50abc 113.22 £13.13ab 78.25
6 9.33 +3.06ab 9.12 £2.01abce 110.33 £23.71ab 53.52
7 7.21 +£1.02be 7.33 +0.58bc 98.33 £13.51bc 65.23

100
90
80
70
% L 60
S
Q
M
BWE 40
o
£ 30 f
=
20
C
-
O 1 ]
1 2 3 4
T AT R IR B

Males mating times

1 EFEEHRTEREMZEESENEIE(EHE £SD)

Fig.1 Effect of Maruca vitrata males mating history on the successful

copulation rate of M. vitrata ( mean x SD)
T A EARA AR PR R IR 2257 B3 (P <0.05,Duncan’ s i Z R 225 ) .

Histograms with different letters are significantly different (P <0.05, Duncan’s multiple range test).

W 5 A o A8 R URBR A 1 i, fE e R AH
JO7 fl HL ) 75 A 0 4 e TR B O O O %
B/ AR B IR S R K, SRR R
1y AT 38 R I M P O IR R, i B 166. 33
KL, I EF O A SRR A A Ol 11,25 F19. 84 Hig ;s 552
R it — R (56 2 W3R8 ) 1 e 3k 47 228 8 11 M 1

GRS 147,22 i, I B M Ik LAY 75 A 10. 25 il
8.51 H ;i %5 22 BB R B 38 n , 3 A48 b5 2 K [
FEPE AU ; 5 B 438 R ad 4 YR o A8 R Y
B R AR /N A 49,02 R, fE B AR H Y 77 A A 2
BRI A 6.51 F16.07 HiIR(F£4),
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100 a
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70 b
E 60 [
E £
= 5 50 f .
& 2
ﬁ 2 40 r
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<
= 20 F
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0 | 1 1 |
1 2 3 4
T AT R IR ER
Males mating times
2 EFEHERTERENZEFENBEMNFE(FEHE £SD)
Fig.2 Effect of Maruca vitrata males mating history on the copulation duration of M. vifrata ( mean +SD)
T2 EARA AR PR R IR 25 57 B3 (P <0.05, Duncan’ s 3 E R 225 ) .
Data with different letters are significantly different (P <0. 05, Duncan’s multiple range test).
x4 EFEEHZATENHHEG CNERFHEMNZ0(FEHE £SD)
Table 4 Effect of males mating history on adult longevity, fecundity and hatching rate of
Maruca vitrata ( mean = SD)
22 R EL W L 75 i e B 7% i DR VRIS
Mating time Female longevity (d) Male longevity (d) Fecundity Hatching rate (% )
0 14.25 +1.71a 12.19 0. 76a — —
1 11.25 +1.50b 9.84 £1.04b 166. 33 +31.02a 96.23
2 10. 25 £0.96b 8.51 £0.65¢ 147.22 +16.97a 96. 54
3 7.52 +1.29¢ 7.64 £0.77c 99.33 £15.04b 98.26
4 6.51 £1.29¢ 6.07 £0.41d 49.02 £25.97¢ 97.26
222 MHZRAXEXMEERMZN ALK AR E A — WU SR, R B R

5k B, SR IR — A S — R IR E R
DLEIME R 2 IR . — AR AR M R LA e K
M 756, 2000 14.25 H %, BARBA 22 R AH M R AT
SR AT LLF= A I RS2 G O, 3 L8 B0 AN BE R AL, R
SN O 5 A2 R i — UK B BB A ME R A Dy 11,25
H i, 7= B & 35 ) 166. 33 i ; 58 & 1 Ik R 75 iy 46
(ES).

3 it
i B U ELAT B 0 ) VR RS B OE AR RO

v

<l

il

i, 2N EE R IER S, 2R
HURT LA 1 22 U A R mlHE IR 52 R R b % It R
f AR R 2R 58 1 B AR Ok o L, BF O R 2 IR R
FISE 33 52 % G B LA 7 il L™ B A O ) O
A3 B L AE B R ) R A A A B S i, HL A B
B S S f R G R B MR B R BiA &
HABCR .

il IS & A5 (2007 ) X BB 000 ol pit 52 R A A Y
WFSE R, M ] I 2R A3 H i ik B A e Y 52
R AR m A 5T R AR i X 52 R Y R I
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xS EFEBRAZRAXEMNEBREFG.CNERRLENZIE(FHE +SD)
Table 5 Effect of females mating history on adult longevity, fecundity and hatching rate of

Maruca vitrata ( mean = SD)

2 VA

Mating times

W S A7 i

Females longevity(d)

I B 55 iy
Males longevity (d)

5 it

Fecundity (no. )

L%
Hatching rate( % )

0 14.25 £1.71a

1 11.25 +1.50b

12.19 +£0.76a

9.84 +£1.04b

30.25 +£2.35b 0

166.33 +31.02a 95.36

FIBIFTE A B, ME S BE A T 0% 19 385, 22 R T O3 AR R
A 52 B 50 2 IR A o 35 5 i e g B A A 49 i, 22
FeE 2y RSB ARE s AR R B R ) 22 R B R E
PRSI G e (RS €45 ,2007b) o fEAR S L,
O e e ) B GR AT R LA K M A ] B SEE SR AE R
T e 77 i B 9587 D | D A 9% A 38 55 2% TR A
AR 3 5 AN TR R e R 22 R W i 2 L
FAAY G o FRATHED , 5 I A A A AT
BRGNS i . R R = i)
E AR DR A 21 52 R B de AR IR A T A MR EE R 3 H
BB A RE5C A P B SR i SE R A2 R, B BUH:
SCRAE S BE & H IR TE S 20 B, N 5 AL e
T B IRF Al A 2 T I £ s SR e g S SR
RT3 IR RS AE ) A 5 B e AR 2,
W25 18 br 1 AR AR B 3 e T IS B 5 [R) A, M e ) ef 2
I8 5T R 45 4 A A9 72 1 W 52 3] e e o <2 E 1 72 Ak
fity e [a] 52 w2 52 B RSB T IR B A Huang F1
Subramanyam (2003 ) W 5% T El B 44 18 Plodia
interpunctella FE3R 3¢ & X} 2% A~ A FH 48 A5 09 52
T AN T I A P Ak S AR PRk B e T R OIR 2 5
T i 349 A SE 3R 52 8 ) A 0 T M g 7 B L O Y B
PR M 7 iy 25 2% T4 b 2 3K B R R E 5 T 2
WE AT AT — 7 BRI B IR A2, B R R AR R
[ FE LI, X T8 2 8533 B B dokyd, 18R 22
JE AR AT LA S 3 A 5 el fE A B ) L L B
iDL K B Ry 0 AL A SE 98 AR (Wakamura, 19905
Proshold, 1996; Fadamiro and Baker, 1999 ; Huang
and Subramanyam, 2003 ; Wang et al. , 2005)
3 H B R AE IR A2 R T B BH A TR bR A2 Ak
FR JEL A T LAV 7 T B 3 S, M AR I8 B
FEA B A ) J5 IR AZ FE , Hy T A0 B B 02 T 3R
S TS 0 RBOY B, B RS 7RO Db
R S T AR AT A2 e ) RN 32 A B R P 2%,
ZREAR T ME M A0 7 B AR AL R ( Ramaswamy

1997; Park et al., 1998;
Subramanyam, 2003) . 1t &b, 75 0 iE 22 B2 ), i gk
T LA A A 68— b £ )y 38 3R B 6 4 o ik, o
PO A2 0K LA K 38 iy B T — ELRESR  IXROR A
SCEM AT D, B AN A, AW
Wi T ME Bk R 7 B R A O WBE A 3 (Benz, 1969;
Henneberry and Clayton, 1984 ; Park et al. , 1998) .
FEVR 0T T W 1 ok 3, S IR A2 R ) A B B B 4 A A
PR GAR P 2, I i B S M AR RS T A
FF 32 45 U0 09 4 30 1 (Lum, 1983 ; Huang and
Subramanyam, 2003 ) ,

LR, S B MR T 0 5 R YR B i) B 58 A
A, BEAE ME RS2 R B I i 22 R R B
WTREAR . BE A e A B OB B, T A B Y
I AE A . X 5 2 B U WF 58 45 R 2 — 3y .
Haughes % (2000 ) iF 32 Jalmenus evagoras [ 35 38
JE VB 16 A0, HG 58 R AR £ I [ 32 o A AR 2
P 8] 14 42 < T B8 5 A SRS W BT & R R OG . SEK
(10 22 B2 I ) X 1 B HOOR U IE AN AL Ay B
(] 4 52 8 R A 3 ) I % e R FOR H A )
B Ak e W PR BT v i KU 23 B G . B
H 2 R YR S, E R AR O A R 7 i 8
i X — PR AEAE H A 85 B R b A i
i ( Rutowski, 1982 ; Savalli and Fox,1999), HH
2 I PR R H T 28 R AR e I ) ) S L TR 1 B O
FERZ R Ty, 6048 J6 7 73 fiv o e TR0 7 B 4
R B D P T RE S BT YT R Y
S, THE 2 AR i il 2 AR T £ 1 Ak ) A g
ORI P o Wl R A S ) oS P (SO
B 1 7 Ak 25 52 M AN K10 B I A AR A8 RS T ol
B BR AR Ry A2 KGO0 o b T A e H R H A M R
MV, 2R AE R T BO™ OF it FBP A i A 5 I 35 0
iz 45 BT = K & M W Choristoneura fumiferana
( Delisle and Hardy, 1997 ). H i 4R 2 % %

et al. , Huang and
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Trichoplusia ni( Landolt, 1997 ) 4K % & Wk Heliothis
virescens ( Park et al. , 1998) WX T K ¥ Ostrinia
nubilalis( Fadamiro and Baker, 1999 ) ZE#F 5% §7 4 IIF
St HE AR AT A B, L R M e — 2
LR E R W B MR 2 KRR 128
W E R M R 7R A2 R R T B O AR rh 23 B 52
e, H R A2 B 1k 2 K 3¢ R 19 & A ( Dickinson
and Rutowski, 1989 ; Justus and Mitchell, 1999 ) , &
TR R R T XA RN A GE 1T
R, i E ik — o o

LR, — B HME B RIGHE G IR S
HOME A R R E R, AR ME LT L 2R R (H R
B A2 RO SN, 5 22 32 e i Mk LRy A= B
BN X B R AR R Sy — T, R B R
P o) 325 1) el P 5 S0OME A S BE TR B 0 1 I [R) 2 R
B3R 5 AL [) A T L 8 e Y A B L O R R Ak
KT

e/ &'y
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