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Abstract; The extracts of ethyl acetate, ethyl ether and petroleum ether were obtained from Cichorium
intybus L. leaf by combined method of cold-soaking and ultrasonic extraction. And effects of three
extracts on growth and development and anti-feeding of Mythimna separata Walker were studied by
feeding-weighting and leaf-disc methods. The results show that the extraction rate of ethyl acetate extract
from C. intybus leaf is significantly higher than that of ethyl ether and petroleum ether extracts, and
their extraction rate is 4.36% , 1.96% and 1.08% , respectively. During the experiment period of nine
days, the individual weight of larvae in three extract treatment groups is significantly lower than that of
the control (P<0.05), and there are significant differences among three treatment groups generally. In
which, the individual weight of larvae in treatment group with ethyl acetate extract is the lowest, and the
development inhibition rate is the highest and continuously increases with prolonging of feeding time,
which reaches to a rate of 79.27% in the ninth day of the experiment. While, the development inhibition
rate in treatment groups with ethyl ether and petroleum ether extracts appears the trend of first enhancing
and then reducing, both reach the highest rate of 62.44% and 45.83% respectively in the fifth day of
the experiment. The mortality and weight per pupa of larvae in three treatment groups all are significantly
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higher than those of the control, but the pupation rate (50.00% —80.00% ) is lower than that of the
control. Among three treatment groups, the mortality and corrected mortality of larvae in the treatment
group with ethyl acetate extract all are the highest with the values of 57.80% and 52.05% , respectively.
The larval time of M. separata in three treatment groups has a significant difference with that of the
control, and is longer for 3. 62-11. 78 d than that of the control. The anti-feeding effect on larvae in
three treatment groups is significantly higher than that of the control, in which, the anti-feeding rate in
the treatment group with ethyl acetate extract is the highest, and that in the treatment groups with ethyl
acetate, ethyl ether and petroleum ether extracts treated for 72 h is 84.43% , 76.46% and 16.67% ,
respectively. It is suggested that ethyl acetate, ethyl ether and petroleum ether extracts from C. intybus
leaf have some effects of lethal and inhibit growth and development on M. separata larvae, especially, the
bioactivity of ethyl acetate extract is stronger. Therefore, C. intybus leaf extracts can be exploited and
utilized as natural botanical insecticide.
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Table 1 Effect of different solvent extracts from Cichorium intybus L. leaf on individual weight of larvae of Mythimna separata Walker ( X =

sD)V
ARl IR I ) 4 34 ST 1/ mg
SR Individual weight of larvae at different feeding times
Extract
1d 3d 5d 7d 9d
X i1 Control 20.95+0. 54a 54.20+0.59a 79.90+2.52a 130.39+8.71a 192.73+11.19a
LR BRI Ethyl acetate extract 15.91+0. 68bc 17.57+0.49d 19.99+1.04d 32.25+1.41d 39.96+0.63d
LTHRIRY) Ethyl ether extract 14.15+1. 15¢ 23.95+2.57¢ 30.01+3.04c¢ 55.30+7. 54c¢ 96.00+11.23¢
£ BE B Petroleum ether extract 16.62+1.74b 31.17+2.19b 43.28+4.94h 86.34+12.55b 142.40+14. 40b

D ) Z R ] 1 /NE TR R AE 0. 05 K- 225 B2 Different small letters in the same column indicate the significant difference at 0. 05 level.
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Table 2 Effect of different solvent extracts from Cichorium intybus L. leaf on development of Mythimna separata Walker larvae

ARV SR ) 2 B 3 %

PR Development inhibition rate at different feeding times
Extract 1d 3d 5d 7d 9.d
LR LT HEBUY) Ethyl acetate extract 24.06 67.58 74.98 75.27 79.27
LRI Ethyl ether extract 32.46 55.81 62.44 57.59 50.19
£ MR Petroleum ether extract 20.67 42.49 45.83 33.78 26.11

*®3 FEMRARBRFIRIERLERERRRNOHE(XSD)Y

Table 3  Effects of different solvent extracts from Cichorium intybus L. leaf on status of pupation and survival of Mythimna separata Walker

larvae(X+SD) "

it 4yuit/d HLIE T/ meg LHEHR /% TR/ % KEIEBET %/ %
Extract Larval time Weight per pupa Pupation rate Mortality Corrected mortality
X H& Control 19.71+0.79¢ 285.15+9.24h 88.90+1.91a 12.00+3.46¢ -

TR BRI Ethyl acetate extract 23.90+0. 64b 345.89+25.05a 50.00+6.70¢ 57.80+8.40a 52.05
LT Ethyl ether extract 23.3320.99b 335.99+19.80a 80.00+3.30b 35.23x1.37b 26.40
LML HU Petroleum ether extract 31.49+2.74a 313.95+20.57b 75.57+5.09b 29.66+4.51b 20.07

D B R ] 1 /NE TR AR AE 0. 05 K- 2257 B3 Different small letters in the same column indicate the significant difference at 0. 05 level.
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Table 4 Anti-feeding effect of different solvent extracts from Cichorium intybus L. leaf to Mythimna separata Walker larvae')

AN FR I 18] 4T 4 I T AR em? ARV R SR ) S-S FE R 3R %

U Average feeding area at different feeding times Average anti-feeding rate at different feeding times
Ftract 24 h 48 h 72 h 24 h 48 h 72 h
Xf - Control 15.03c 25.01c 30.02b - - -

TR BRI Ethyl acetate extract 2.32a 3.90a 4.67a 84.56 84.40 84.43
LEHEEY) Ethyl ether extract 3.20a 4.54a 7.06a 78.71 81.84 76.46
LML EU Petroleum ether extract 6.90b 11.93b 29.50b 54.09 52.28 16.67

D B R ] 1 /NE TR R AE 0. 05 K- 2257 B3 Different small letters in the same column indicate the significant difference at 0. 05 level.
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