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Effects of extracts from Chromolaena odorata on growth
and population parameter of Spodoptera litura

DU Hao, ZHI Jiazeng, ZHAO Lijuan, ZHOU Jingsong, LIU Xuemin "
Honghe Research Institute of Tropical Agriculture, Hekou, Yunnan 661300, China

Abstract: [ Aim] To understand the effect of Chromolaena odorata extract on the growth and reproduction of Spodoptera litura.
[ Method] In the laboratory, banana leaves were treated with different concentrations of aqueous extracts of C. odorata were used to
feed S. litura larvae. The growth and development of S. litura were observed and recorded. [ Result] With increasing concentrations
of C. odorata extract, the development duration of larvae and pupae of S. litura gradually increased, and the weight of pupae gradu-
ally decreased. The development durations of larvae and pupae were the longest under the mother liquor (50 mg + mL™") treatment
and compared with the control group were prolonged by 7.92 and 2.88 days, respectively. The pupae treated with the mother liquor
had the lowest weight, which decreased by 25.4% compared with the control group. The survival rate of the young instar larvae of S.
litura decreased with C. odorata extract, and there was no significant effect on the survival rate of old instar larvae and pupae. With
an increase in the concentration of C. odorata extract, the net reproductive rate (R, ) , intrinsic rate of increase(r,, ), and finite rate
of increase (A) of S. litura gradually decreased, and the mean generation time (T) and doubling time (t) gradually increased.
[ Conclusion] C. odorata has a certain potential in the biological control of S. litura, and can be used in the development of biologi-
cal pesticides for S. litura.

Key words: Spodoptera litura; Chromolaena odorata; growth and development; population parameter

B Spodoptera litura Fabricius J& 3 H 389 Fi( BIEE%:,2006) . FEE SN, B IK £ B4R
Lepidoptera AHF} Noctuidae , JE2—Fp A4 PE B, TAHRILE AW B 5 RFE SN A AR SE D,
AL 3 R (BT RS, 2016) , AP R 238 109 B o DIAGAE B A ifg st X 79 %) #40ks FIAIE By b

%5 B #A ( Received ) : 2021-05-27 $ZZ HHA (Accepted) : 2021-08-15

EEWMH: =548 AL 5T 631%1(202005AD160004) ; = ¥ 4 % #| B9 e B 80K 7 & #F 5 % 5 (202104 AR040006)
EEEN: %, B, BWEARR, HEF A "R ELB R A, E-mail: 1245854812@ qq.com

* 1 15 1E # (Author for correspondence) : X| 4, E-mail: 368428262@ qq.com



- 152 - YRR Journal of Biosafety

#31 %

DX H AR PY R T A A A T A R P, LR
IR T AR UYL PRSI R AR e 2549
QyTPg b L A A R X X (K
RIE,2015) o — LA, BRI B 45 T SRR AL
AN KM P — bl — e Al R 2 L2 P
WS, HLop OGS Yl (AR 4 55, 2016)
I, AESTCIG Y AT St B PR AR A2 B
IR, AP A Ba 3 dUea E b
RS — (RIE S, 2020) , TEARY) S R AL P
[l b A R R B R SRR,
A EA R R R B A5 AR,
e FAEYR Y E B R BA ke SOR (E
HUESE 2019) , WG AER, BERR Ricinus communi L. (15
7255 2014) Wil Clerodendrum japonicum Thunb. ( H5E
2% 2020) AEMBR Khaya senegalensis Desr. ( BRFIAREE,
2015) . ) % A Pogostemon cablin Benth. ( 7K 5% 2,
2016) EE 7 Clausena lansium Lour. (PREE 2016 ) %5
Z T PN RIS A ik A HUR

“RHLEL Chromolaena odorata L. J2&2FHFE 28 HY
SRRSO A, J5 g 2, BTz A
TR R AR R b X, © O — it
FAEAT E A (A IAE,2011) o %5 T 1934
ETEFRE 2 B R A RO B, H T2 AR RN
AR KR IX, 2003 4E981 A TR 55—t AR A
RYIFI A (R4 T % ,2020) , 407, X CHLE K
WFFE E A T HAE W) Rt A s i) AR
P FRBU AT AV G8tAL oA A5 D5 T (38 4 B2 4E, 2008 ;
REEEE,2010) o A O RALF FLIBCH X 3 HUiy
HGREAE IS5 U0 AT 008« AT 17 55 (2003 ) | 32 BR UG AT
PEIE€(2004) I8 T RHLF AR /N Plute-
Uaxy lostella L. EAT B3R 1) 7 B SKREAE H 5 VR 48 AR 55
(2001) 4RIE T RHLEHLHU X 75 KL H ik B Conopo-
morpha sinensis Bradley FA7 84 1Y 7 B kA FH 5
FZE4E (2015) A B CHL A3 U0 21 BRRR AR 72
rathaba rufivena Walker F A7 7= U1 Sl F , [6) B 30
HEERINTE L, X LEHF TR R T & KL R 3R
WCIVE R LR Y IRAR 25 B 16 3 HUR AT REE , T KL A
Xof RSB IR 75 HAT ZE AR R WA AR IE
W, AT B R AL A K 3 P X RSO A
KRB R, LU AL 52 PO e 3 By 45 v
(897 FH BRSO 0 (B B P e 5 2%

1 #MeERE
1.1 ##

TE 2 48 210 B0 A0 B} 27 0 53 i 7 45 1
TR AL RIS, 2 W4y B, DA B A A i ot
NEAUE SRR RE, BRI R E N N o
B SR S B AR B AL, K F 50 ~ 70
em A CBEAMAERIIA AR A 25 ) . kAL
FR H 2= 7 8 L0 R L B2 i 9 i i 4 B
PRI, 275 5238 B4 (2020) 193056 7 1k 1 FH vk
JE K o Hh 1 25 B AL 2 ~ 3 em /N, FRERL
40 g, /7K 800 mL, FEREAR IR 24 h, 2 UE ] B AF
W, PR BB s K AR R A 2 4 .8 A .
1.2 FHi&

W R A BT B A AR BT AL 15 em (FE 3 em (1)
MR, A B CHL R BV ) RV R 2 4 8 £ 1Y
BB BRI (LA ML e 25 i o o 153 A ok 2 3
Wk 50 .25 .12.5 .6.25 mg - mL™") DL KK (RHIR)
R S s B BT R EK . EE
W HARSIET , R 2R 0 i g B 4 U A L
£ 3 em K 20 em WUFRIEAE A8 O IR AE L5 2E L
By 1kl b ik it , RRAE 1 Sk, BRAL R 35 4 A 3 K
B R AR SRR MR Py BB A 100, R B T 4 o)
CHLRLR SR AL B A A I BR R, BB
A EEE 6 W5, BABHET (K 15 em,
F& 15 em, & 8.5 em, &1 LA EA/NML) 1 | 1E
BN 2 em JERAVD, DIE AL, 4 ik i
5 TR (d=0.0001 g) Frig ki &, H[A]
— RO IR MR L 1 2 1 e, A 3 X E T
ST &SR R P B T 109 1 I K SR
WIS 5 N H R AL AR et I o
GRfbE BPAL R (R A 3N e A A v, B R E B
WL 1 IR, it Il SRRSO I 1) & & D0 I ARG
TR0 7 B M LL A A USSR FE AR
1.3 HESH

FIHFSEGAIETR Ry= Xl m, ,\WEE K r =
InR,/ T, AR T= X al m /R, FIFRIG K A
=e'm FHREMB I E] ¢ =1n2/r, (FEZEF)4E 20155 4
BRPEA,2005; Carey,1993) . H .0 HAEIE (d) L,
RFPREAT I - B B R A7 2, BB & B B4R «
PTG ym, R FPREAR I8 - B B R B 5H 07, RIFb
FELEARS & B AGSF- 27 B i (5K [R5 45, 2020)



5 2 1

FEEAE T RHLEE R PR RO A I T SRS RO - 153 -

DL 088 % ] Microsoft Excel 2003 #4748 11
Sy AR FmI4E , SR SPSS 22.0 # Duncan’s 2
P A T AR TR) AL B ) 22 55 B 3 PEAG G

2 HRESWH
2.1 XHERBRAMPUEHLSRNFELEHH
spAG!

HI 2 1 AT, B 8 A8 e v Ak 3 5 0 i 22 S R
BN, BSR4 R 0 2 T 8 K A
Koo o BEW 2 B 4 A5 B AL 3 RSO Y
L B R R G 19.01 d ZEK T 7.92.5.08
F13.80 d; M1, 4 F1 8 FE R B AL B 5 %) B 22 R AN
32 A TR VRORN R A B FLU ) 43 ) A X} HE SiE
K T1.32012.88 d, HILAT UL, "KHLFLIR 4 4 Ak 2
RERS AT K AL SR ke 4l s R ) % 7 ), ELBE 12
PR T, R DT

22 XHERBRANPUEHLS RNFEFEY
=210

TR O RS Bk &y R A T R
S 55 YR B VR R B R R SR R &)y H I 8 A G (3R
2), KHLEIZ LAY 4 .8 15 H BB A8 i
Uk 4y ORI (047 305 628 0 b 3 52 i) s BRI 2 15
BERAL TR PRI 1.2 WA 4 BB AE TS R
WAL, 43 A0 BR ) 91.09% 1 93.5% AR T 7.7% F
10.1% , %t HoAt I 1 40 BRI A7 15 R TG . 3 5% ; B
TRALE | FECRHSR IR 1.2 1 3 140 U776 R B
FREAR 23 BT BR Y 91.0% .93.5% 1 92.2% [AAK:
T 17.9% 22.1%F 12.1% , %F HoA 5% 1 4y s i 77
TRIC R E R, AT, LR IR 4R VRO RSO R
A Sl HOA 75 A — 07 T 5 ), 5% v % &0y L
PRS- A IFNTE N

®1 CHNERRBRR SR BAEL F R AR R0

Table 1 Effects of the extracts of C. odorata on the development duration of larvae and pupae of S. liturm

AR E T 09 % B D3 Development duration at different concentrations/d

RAEBrB
Developmental stage ot R 2 R R 4 AR 8 fEH R
Contrast Mother liquor 2-fold diluent 4-fold diluent 8-fold diluent

1~3 % 1st-3rd instar 7.24+0.78¢c 9.52+1.36a 8.87+0.97ab 8.03+0.86h 6.92+0.92¢
4~6 % 4th—6th instar 11.77£0.96¢ 17.40+1.43a 15.21+1.24b 14.79+1.51b 12.26+1.65¢
I Larvae stage 19.01+1.85¢ 26.93+2.07a 24.09+1.68h 22.81+2.04b 19.18+1.47¢
i HH Pupal duration 7.95+0.85¢ 10.83+0.56a 9.27+0.67b 8.55+0.96bc 7.96+0.67¢

[FATHE CF-BUE b2 ) J5 AR/ NE T REFR IR AR AL BEA] 22 535 5% W& 7KF

The data ( means = SD) in the same row with the different lowercase letters indicate a significant difference at 5% level.
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Table 2 Effects of the extracts of C. odorataon the survival rate of larvae and pupae of S. liturm
R4 FE R AYFFTE R Survival rate at different concentrations/%
REWE
Developmental stage X iR Y13 2 fEH R 4 R R 8 i BV
Contrast Mother liquor 2-fold diluent 4-fold diluent 8-fold diluent

1 #% 1st instar 91.0+£3.2a 73.1+4.2¢ 83.3+2.3b 90.3+4.6a 89.1+3.5a
2 #% 2nd instar 93.5+4.8a 71.4+3.7¢ 83.4+5.2b 92.7+2.2a 93.5+2.3a
3 #% 3rd instar 92.2+3.7a 80.1+3.3b 85.3+6.7ab 90.4+2.0a 90.8+4.9a
4 J% 4th instar 90.5+4.9a 90.5+2.8a 91.1+5.2a 89.9x1.9a 93.2+4.7a
5 #% Sth instar 93.7+5.1a 93.2+1.4a 92.0+3.7a 92.4+0.7a 93.8+3.7a
6 #% 6th instar 91.1+2.6a 90.7+3.6a 89.0+5.5a 93.2+2.3a 92.7+3.5a
T i 14 Prepupal duration 85.7+5.2a 87.1+6.9a 90.2+6.4a 85.6+7.5a 87.6+4.9a
I Pupal duration 88.6+4.2a 85.7+5.7a 86.9+4.2a 87.3+4.2a 90.1+6.6a

R B P E AR IERS ) SR A R/ING RSN IR B 22 535 5% 2% K

The data ( means + SD) in the same row with the different lowercase letters indicate a significant difference at 5% level.
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Table 3 Effects of the extracts of C. odorata on population parameters of S. liturm

HeJE Concentrations/
(mg - mL™")

FPHITHE (R,)

WELE R (r,)

Net reproductive rate Intrinsic rate of increase Mean generation time/d  Finite rate of increase

SERHACE (T) JEBRIER AR () FREEIAE A (o)

Doubling time/d

X} I8 Contrast 311.27 0.1542
B Mother liquor 80.45 0.0917
2 fEFE B 2-fold diluent 143.06 0.1135
A fE5H R 4-fold diluent 224.31 0.1282
8 MBI 8-fold diluent 284.90 0.1494

37.23 1.17 4.50
47.83 1.10 7.56
43.72 1.12 6.11
42.21 1.14 5.41
37.84 1.16 4.64
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