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Abstract: In order to know the influence of exiracts from FEupatorium adenophorum to the growth,

development and reproduction of Spodoptera frugiperda, the crude extracts of E. adenophorum were diluted
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to four different concentrations ( 20fold, 154old, 104old, 54old) to treat maize leaves before feeding S.
frugiperda under laboratory conditions. Afterwards, the instar larvae and pupae development period,
survival rate, weight, adult longevity, offspring sex ratio, F, generation egg hatchability, and
developmental period of F, generation egg were investigated and recorded in this study. The results showed
that the developmental period of larvae and pupae of each instar were prolonged with the increase of extract
concentration. The pupae held the longest developmental duration under the 5-old concentration and its
duration was reached to 20. 27 d, while the larvae had the longest developmental duration and its duration
was reached to 21.46 d under 10old concentration treatment. The weight of larvae and pupae of each
instar decreased with the increase of the treatment concentration, and the survival rate of each
developmental stage showed a downward trend. The crude extract had the greatest effect on the survival
rate of pupae, and had the least effect on the survival rate of the 1" ~3™ instar larvae than other stage.
The adult longevity was shortened, and the longevity of female adults was longer than that of male adults
with the increase of treatment concentration. With the increase of treatment concentration, preoviposition
duration and the developmental period of F, generation eggs of the S. frugiperd were prolonged.
Meanwhile, oviposition duration was shortened, single female oviposition, sex ratio, and the hatching rate
of F, generation eggs were reduced. Overall, the extract of E. adenophorum had negative effects on the
growth, development and reproduction of S. frugiperd. It was found that the extract of 54old concentration

had the most significant effect on the growth, development and reproduction S. frugiperd, it could be used

as an important botanical insecticide to control S. frugiperd.
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Fig. 1  Effects of different concentrations of Eupatorium adenophorum extracts on developmental larval and

pupal stages to Spodoptera exigua
W WP EEE N EYE + FRdfiEiR . Note: The data in the figure is mean + SE.

2.3 ARRELEZFZIHRYNEMZTERLS H
FNIFTETE R MR

2820 %5 15 45 10 £, 5 55 22 MR Y
ARFR S AR K I e W R M BRI ) 0 4 R e
A IA Al ORI (R AE T R G R, HAFTE R
MFfEREES (1) MHELZEFRLMIED K
JEMSEIN, 4 ~6 4l B AEWE RREAL, B S A5
BRI 4l AT R AR, 4 15 5 i, 6 4 it
5F5 % B W A& R W AE TR R 4 B R 75.67% -
63.33% . 44.33% , W FE AL T X K 94.33% .
92.00% « 91.33% (4 #%hh: F, ,, =12.55, P=
0.001; 5 #4hh: F, , =7.17, P =0.005; 6 %
ghi: F,,,=13.736, P =0.001); %283 2HiR

Pkl 1 ~3 WA AFTE R A A B3 (1 4
F,0=1.09, P=0.411; 2 #4hh: F, ,=2.27,
P=0.137; 3 #4ht: F, , =2.78, P = 0.086);
TERAFRE T, BEE ST A K AT, 17
TR P s R B, 58 250 2L AR W X I A7 36 R
RSN, 1S A% M o R0 Ak LI B 1) A T35 3R 0
TR RFE (F,, =25.041, P=0.000) . ZE&A
[ R A% 0 ) 5 216 22 R i W ) e 3 5 A e &)y
FIMRAFIE R AVEE R, RWIBEH 55 250 2 S ik
FERIRETN, A AR AE TG R BT B, &
ZEPE RSN 1 ~ 3 I 4l HUAE IS R A R AL,
XoF WA 5 R B R R R K o



6 11 FIEEAF: BRI R Y R SR A KR b BB YRR 1309

045
O %t I8 Control
0.40 | B 20 f% 20-Fold . a
035F B I5f%15-Fold y ]
B 104% 10-F b
= 030} 10 £ 10-Fold
< ® 5 1% 5-Fold l |
= 025F a i d
Cu D =
= 0.20 b = d
= - [ D ¢ g4 — e
i ¢ = I C
B 015 F De = :T
a = 1
ab ) b =
L E b ¢y I = =l
T =1 = =
0.05 F :/ E 5,4
0 L = — : . :/; I
31 3"instar 44% 4" instar 5 #% 5" instar 6 1 6"instar 1% 40] Pupal stage

% BBt Development stage

B2 ATk B 5 22 15 ML B Ak T M 5 e 4y 1 R ) o
Fig.2  Weight of larvae and pupae of Spodoptera frugiperda after extracts treatment with different concentration
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lowercase letters indicate significant difference after treatment at different concentrations in the same age period, and different
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(P<0.05) .
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Table 1 Survival rate of larvae and pupae of Spodoptera frugiperda after extracts treatment with different concentration

TFEZR (%) Survival rate

i A A
Dilution 1 4 i PR 3 4 d 4 k4l ik 5 fb 4l 6 f4) U
multiple 1* instar 2" instar 3" instar 4" instar 5™ instar 6" instar Pupal stage
%A Control  100.0£0.00 a 98.00+0.01 a 95.67+0.01 a 94.33£0.01a 92.000.01 a 91.330.03a  95.67 +0.01 a
20 1% 204old  98.00 £0.01 a 97.00 20.01 ab 96.67 +0.02 a 92.00+0.01 a 88.00+0.01 a 86.67+0.02a 94.33 +0.03 a
15 f% 1540ld  99.0020.01 a 98.00+0.01 a 95.67 +0.01 a 83.33+0.02b 73.33+0.02b 87.67+0.08a 61.33+0.03 b
10 i 104old  98.00 £0.01 a 95.67 +0.01 ab 94.33 +0.01 ab 80.00 £0.04 be 71.00+0.06 b 63.33+0.07b 57.67 £0.08 b
54% 54old  96.67+0.02a 94330.01 b 90.00+0.02b 75.670.01 ¢ 63.33£0.08 b 44.33+0.04 ¢  50.00+0.03 b

TE: RPEAR I « drifEdR, RS /NG F 8K o8 2858 Duncan's £ /5 [F] — W IR TR W B2 ) i 3 ME 22 5 (P <

0.05) o %2 1% 3 [A]. Note: The data in the table are mean + SE, and different lowercase letters in the column indicate significant

differences between different concentrations in the same instar by Duncan’s test ( P <0.05) . Same to Table 2 and Table 3.

2.4 AEIREZZFZHBYX E &R R
3wl Al

SERVE LR VR 5 R Ml B A 0 o 7
B PO B O KR AR R R
SO, A3 AE 58 250 = SR UM A R A HCR 20 £5 -
15 £+ 10 fi5+ 5 F5 5 A b B0 b £ 7 0 40 7 4y
PEATAL B, 2% e i b B 7 B R  2 A) B A
BR (F, = 37.13, P =0.000) . iz 4bsuk s

PTG = B AT A, o 5 AR B AR T
PR R K, h 5.33 d, XPHRAME T ik,
3.27 d; AURBEALE 5 7 OP H Z B) A AR 2
(Fy0=93.22, P=0.000) , 7£5 fEMRA1F T 0
FEEIWI R, 215 d, MBAGTFTEREE, A
5.22 d; FEAGACFRUR TR, BRME T N AL,
FEXT IR N i £k 186. 19 Fi, 5 f5 444 b
92,202 KL (F, ,, =110.863, P =0.000); J5ft



1310 W5 B 2424 Journal of Environmental Entomology 42 %

P HC AL Bl 35 Ak B RE B39 I T AR £ b, SR
PR RLAR Wy e S ) 55 3 5T B R 1) BB 0 A B R
My, B A B R 0 T M B R ) 7 B R

WIEC 2O 4 FME = B AR R AU
FOFEAE (%2) o

F2 AERELEFZHARVLESEMIWHEMRNEEN
Table 2 Reproductive capacity of adults of Spodoptera frugiperda treated with different concentrations of Eupatorium adenophorum
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Fig. 3 Comparison of adult longevity of Spodoptera frugiperda
treated with different concentrations of Eupatorium
adenophorum
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Table 3 Effect of different concentrations Eupatorium adenophorum to F, eggs of Spodoptera frugiperda

TR F, {REP S5 F, generation egg parameter
Dilution multiple SR (d) The development of egg IIMEAL#E (%) Egg hatchability
Xif HR Control 2.56 +0.03 ¢ 96.53 £0.02 a
20 f% 20-fold 2.82+0.05 ¢ 93.22+0.03 b
15 % 154old 3.64 £0.20 b 85.87 £0.04 ¢
10 3% 104old 4.21+0.13 a 78.62 +0.05 d
5 4% 5-4old 4.33+0.24 a 69.44 +0.04 e
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