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Inhibition effects of ethyl acetate extracts of Momordica charantia leaves on the

experimental population of Spodoptera litura
LOU Ying, LING Bing" , XIE Jiefeng, ZHANG Maoxin

Laboratory of Insect Ecology, South China Agricultural University, Guangzhou 510642 , China

Abstract ; Bitter gourd, Momordica charantia L. belongs to the Cucurbitaceae family and is widely cultivated in China as a
vegetable crop. Among cucurbitaceous plants, bitter gourd is rarely attacked by phytophagous insects during the growing
period. We aimed at evaluating the biological activity of the ethyl acetate extracts of M. charantia leaves on Spodoptera
litura, and providing scientific basis for the exploration of the anti-insect mode and mechanism and field applications of the
ethyl acetate extracts from M. charantia leaves against the pest. We fed the 3rd—instar larvae of S. litura with artificial
diet, which was treated with ethyl acetate extracts of M. charantia leaves for three days and then switched to normal
artificial diet. The life table and indices control population trend were used to evaluate the control effects of ethyl acetate
extracts of M. charantia leaves on the experimental population of S. litura. The results showed that the ethyl acetate
extracts had significant inhibition to the development of the larvae of S. litura. The higher the concentration of extracts of
M. charantia leaves was, the slower of the body weight increased, the longer the larvae developmental duration was and the
higher the mortality of the larvae was. After treating with M. charantia leaves extracts at 0.032% , 0.04% , 0.08% and
0.16% for two days, the inhibition rates of weight growth were 76.3% , 79.9% , 97.6% and 111.2% respectively. After
treating for three days, the inhibition rates of weight growth were 77.96% .76.42% 94.92% and 100.85% respectively.
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After six days, the inhibition rates of weight growth were 61.47% ,60. 68% ,80.00% and 84.35% respectively. After
eight days, the inhibition rates, which were still very high, were 67.43% .66.75% .81.62% and 86.36% respectively.
Larvae duration of each instar of S. litura that fed on ethyl acetate extracts of M. charantia leaves treated artificial diet were
significantly longer then control. The whole larva stage of S. litura after treating with M. charantia leaves extracts at
0.032% ,0.04% , 0.08% and 0.16% were prolonged for 1. 87 days, 1.96 days, 3.39 days and 4. 62 days compared with
control. Not only mortality obviously was increased, but also the pupation rate, emergence rate and fecundity were markedly
reduced at a high concentration (0. 16% ), which mortality was increased 81. 49% , the pupation rate was reduced
19.47% and emergence rate and fecundity were markedly reduced 53. 18% and 50. 16% respectively compared with
control. Extracts from M. charantia leaves could reduce the index of population trend (1) of S. litura obviously. Compared
with control, interference index of population control (IIPC) of S. litura were 0.59, 0.56, 0.29 and 0. 20 after treated
with 0.032% , 0.04% , 0.08% and 0. 16% . The results indicated that ethyl acetate extracts significantly controlled the
population of S. litura. Although ethyl acetate extracts of M. charantia leaves had litile toxic effect on the larvae of S.
litura, but it had significant inhibition to the growth and development of the larvae, and affected the longevity and fecundity
of adults of S. litura. Therefore, ethyl acetate extracts of M. charantia leaves had a better control effect to the population
growth of S. litura. With the population trends index (1) and interference index of population control (IIPC) as the

evaluation index, which can reflect the integrated control effects of ethyl acetate extracts of M. charantia leaves on the pest.

Key Words: Momordica charantia ;ethyl acetate extracts ; Spodoptera litura;life table ; population control
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Fig. 1 Effects of different concentrations ethyl acetate extracts from M. charantia leaves on the weight gain of S. litura
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Tabal 1 Effects of different concentrations ethyl acetate extracts from M. charantia leaves on the development duration of S. litura 3—6

instar larvae

AbFRVR /% 4 Fi ] Larvae duration/d Bk By

Treatment 34 4 5% 6 i 3—6 it Life time
concentration 3rd instar 4th instar 5th instar 6th instar 3rd—6th instar of adult stage/d
XT AR Ck 1.25+0.05 a 2.28+0.08 a 2.75+0.05 a 4.04+0.06 a 10.22+0.08 a 10.29+1.05 b
0.032 1.68+0.03 b 2.78+0.03 b 3.32+0.33 b 4.25+0.06 b 12.09+0.28 b 8.83+0.56 a
0.04 1.75+0.05 b 2.82+0.03 b 3.42+0.13 b 4.20+0.03 b 12.18+0.14 b 8.86+0.72 a
0.08 2.49+0.07 ¢ 3.09+0.04 ¢ 3.73+0.06 b 4.27+0.06 b 13.61+0.06 ¢ 8.73+0.41 a
0.16 3.01+0.03 d 3.78+0.03 d 3.77+0.06 b 4.28+0.08 b 14.84+0.10 d 8.60+0.61 a

F P RPN B G TR AR R R 4 DMRT #3675 P=0.05 /K |2 5FA 5%

2.1.3 /N 2R O e AR B BRI A AT A3 A P A A

o NI LR SR B O TR 5 ARk ] DR AR 20 8 M 2y HUJS AN AU ) 1 JHC (A o ) 09 4 K ok Rt B, T EL A
0. 08% H10. 16% W FERI XS 3—6 W4 HAYFAE R WA W BRI (X 2) . WNEK2 /JRIE N & 0.08%
0. 16% H)i7 I 2R T4 U A4 DRI IR AR SO Ik &)y HaUS |, o8 AR i B At 3P At A7 B i o 4 1, 2L
a0 DO LU N A PR T E S T ol 7T DUIE 22 8 2 LS e R E R ) MR AN AN S R L G I E RS
ANBEIE N P, B )~ = R PSR
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Table 2 Influence of ethyl acetate extracts from M. charantia leaves on larvae survive rate, pupation rate and emergence rate of S. litura

Aib BRI 3 3—6 e 4 B & (A ES - 2 i e PR
Treatment Larvae survival rate Pupation rate Average pupal weight Emergence rate
concentration/ % /% /% / (/1) /%
poyilt 91.67+5.77 a 85.55%2.33 a 0.4387+0.01 a 78.33+2.89 a
0.032 80.00+2.89 a 85.14£9.49 a 0.4500+0.02 a 66.67+7.64 ab
0.04 80.00+5.00 a 80.66+9.05 ab 0.4684+0.05 a 65.00+5.0 ab
0.08 53.33%16.07 b 77.43+12.88 ab 0.4308+0.02 a 43.33+14.43 b
0.16 55.00+8.66 b 68.89+9.55 b 0.4591+0.01 a 36.67+12.58 b

Frh RV BE 5 TR R % 2R 4 DMRT K88 7E 5% K P 25 AR E

2.2 NI SR LIRS U R RSO I L B 52 ]

4500
ST 2 R 2 BB i AR AR B 5 400
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0.032% 0. 04% 1 0. 08% e & Kb B AL Ui Wk st iy %-

0.032 0.04 0.08 0.16
AbFRYE B Treatment concentration/%

xR
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2.3 N R CBRHRHURT AR SR i ik e Ff e 425 ol
YEHVES

FRAE 2 NN R) e B TN 2, TR £ T 2 B0y ) 37
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IR
Fig. 2 Influence of ethyl acetate extracts from M. charantia
leaves on fecundity of female adults of S. litura
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Table 3 The life table of experimental population of S. litura infected by ethyl acetate extracts from M. charantia leaves

Hiity 715 % Survival at each stage

Stage and instar 0.032% 0.04% 0.08% 0.16% Ck
5 Egg 0.89 0.89 0.89 0.89 0.89
1—2 #% 1st and 2nd instar 0.64 0.64 0.64 0.64 0.64
3 #% 3rd instar 1 0.98 0.87 0.72 1
4 #% 4th instar 1 0.97 0.90 0.95 1
5 % Sth instar 0.95 0.98 0.80 0.90 1
6 #% 6th instar 0.84 0.86 0.84 0.89 0.91
1 Pupa 1A 1A 0.93 AB 0.87 B 1A
E;fiii(fnimm 3860 3860 3860 3860 3860
KBIBRAER A LL R (P)
Proportion of F that can be achieved 0.64 B 0.68 B 0.63 B 0.42 C 0.87 A
by the females
FREFRIEE(D) 617.59 B 592.73 B 311.16 C 225.70 C 1049.20 A

Index of population trend
THAEFEERE R (1PC)
Interferance index of 0.59 0.56 0.29 0.20 —

population control
@O FPEER N 3 WEEFIIME ;@ AR it (F) R U5 2] Y 5 Sk Ml d i Ry 7 94, S 3860 i/ ik it ;B 2 b AT Bl 5 5 RkA ]
HARZ DMRT K075 1% 7K1 L2578 B 3%

3 #it5itie

AAFFREEREKN] 17 N LR LR RSO 4l O AR R B A W 34 R 2 Bk Ak ik
FER R, 2 UG WS B D IR U T A RIS ATy SR E G R R D S W S A ey
REAE T N PR S B 5 A BRI A R . FHMREE N 0. 04% —0. 16% W9 TR R £ TG $i ) 1] i
R Ikl BRSO HAE K B A I A VE T i ELG R AR Rl H ) 75 i LA S e B A = B A B
EANIVERT . e B A A BUAREDR 1L () LR W B RRAIR DG T 05 I R S TR 4 B %o B H S0 1 52 i oK
WARIE , 75 TR LR C PR YR RSO P A I o0 g 1Y RS N SR SR ER B % 1
SR k) B R E R/ B i T 4l AR KR 3 A A R ORT B R 5 i A T s
X RO e A RIS B B P ISCR . TRV G S8 8 ()RR 38 80 (1IPC) TN HE bR, BB
A 4 T M S I TN 2 TR 2 R B IO o 38 i 1) 4 BB

AR TR 45 SR 0T, 37 TN T2 < TR B2 By v (%) 32 22 06 R 5 4 A 0 2 e 28 D B =i A 0 vk 2 )
i, G2 B % E BYH Momordicin 1 Momordicin I (195,23 )-5B, 19-#48-19-F1 480 # /% -6, 23- " 4%-3B,
25-W% (19R,23E)-5B,19-FR4H-19-F & #H 5 5 -6,23- " M5-3B ,25- - F1 3B, 7B, 25- = KL 7 K -5,23-
J5-19-[E4E-3 -0-B-D-NE M 45, X L4k G 4% /NS i 4 H 340 ELAA W b i) 4 4 R ikl A= K OR B AR
Y Momordicin T 5 A TAaRHE A 5 X A4S0 gk AN 4 duth A5 B g dE & PR A 35 It B op i
PRERL DR =5 2k AW 50T R A AR 2k L AU AR AL PT AR T BT TR U
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BRI AEY S M, Dinan 55 5 YGIE BT M 2R W0 BEHEZ A8 RS PURITGVE, 3K B M D REEIUL &A1 28
[ 152 (50 B2 75 28 ) B2 AR HG B, K 2 F) 25 480-20 -0 S5t iz e 2 )L IR F R 3-B-RHI A K DAt
b8 Drosophila melanogaster WU R (5 B4 57 2t LA WA 0 AOFEHURITE ML 0 B Hu g s AR 28 9 2 A= R ) ik
I B HUAF — FR AR B R AR S5 B AR AU DU RE Y 7 A, TR R 5 BSOS TR A G
PR 20-F FEUSE B T R 5 S OR 438 3R DM 42 1y 200 S I 2 R 2 TR R BBy v s ) A S0 e e 114
T 1 IS0 B HCAT ) AR S0 it o e AR o/ T AL AT p o — 2B S
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