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Effects of azadirachtin against the diamondback moth. Plutella xylostella

HOU You-Ming'» PANG Xiong-Fei’; LIANG Guang-Wen® (1. College of Plant Protection. Fujian Agriculture and Fores-
try University: Fuzhou 350002, China; 2. Laboratory of Insect Eeology: South China Agricultural University> Guang-
zhou 510642, China)

Abstract: Fffects of azadirachtin dosages on population dynamies of the diamondback moth (DBMD, Plutella xylostella, were
investigated in hoth lahoratory and field. The results showed that azadirachtin strongly deterred the adult from laying eggs and sig-
nificantly inhibited larval feeding on the plant with it. When 0.005 ml/L of azadirachtin was applied, 78.3% of the adults of
DBM was kept away from the host plant and larval antifeedant ranged from 62.9% to 71 .8% . Total food intake by DBM larva
decreased 1o 59.09% of that in the control . The index of population trend of DBM decreased io 2.4 from 22.0 in the control . The
interference index of population control was 0.1079. Based on the space-state equation of cybernetics, models of DBM population
dynamics were set up. which indicated the deterrent activity of azadirachtin to the adult egg-laying played a key role in population
control.
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Table 1 Effects of azadirachtin of different concentrations on oviposition, pupation and emergence of the diamondhack moth

W (x107%ml/L)  PHRSEE (%) MM () FEBE () LIRE (%) PLE (%)
Concentration Oviposition deterrence Life-span of adult Number of eggs laid Pupation Emergence

ck - 11.4+3.2 abe 268.3+12.7 a 04.3+3.4a 100.0+ 0.0 a

5.00 78.3+x3.3a 10.3+3.4 &f 226.7+18.8d 92.6+1.7 ab R2+xl4e

4.17 73.1+4.6b 9.9+2.9¢1 241.3£25.3 ¢ 03.2+ 1.6 ab 94.8+2.4 de

3.57 66.3£5.3 ¢ 10.7+3.2 de M48.2+34.2 ¢ 94.1+2.4 ab 94.2+1.3 ed

3.13 37.4+6.14d 11.0+4.7 ed 257.4+21.7a 03.9+2.8 ab 96.4+2.3b

2.78 83x32e 11.4+5.6 bed 254.4+38.4b 94.3+3.4a 9.9+32a

* FEHIE A TE « FER, FEEEMRTEERE Dunean HEWMERBEFTEE (P>0.05), TR
The data in the table denote mean + SE and those followed by the same letter indicate no significant difference at the level of 0.05 by Dunean’ s multiple

range test. The same for the following tables

F2 ARKEEMEEIEHGSANIERIER"
Table 2 Antifeedant effects of azadirachtin of different concentrations on larvae of the diamondback moth

WE (x103mi/L) EHHEIEBRE Selective antifeedant rate (%) JEIEHFEIE B % Non-selective antifeedant rate (%)
Concentration 8h 16 h 24 h 8h 16 h 24 h

5.00 80.5+2.5a 78.9+32a 71.8+2.8a 82.6+1.4a 69.8+3.1a 62.9+3.3a

4.17 #2.842.9b 63.4+1.5h 53.0+1.5h 78.0+2.1 ab 54.6+3.3b 47.7+1.5 ab

3.57 78.6+3.1be 60.2+3.2 b 47.6+2.2 be 67.1+1.3 b 52.4+1.7h 37.6+3.3b

3.13 54.1+1.6¢ 30.3+2.3¢ 21.453.2 ¢ 49.6+1.4¢ 28.3£2.2¢ 18.3+2.4¢

2.78 31.2+2.44d 2.6+3.24 18.421.7¢ 27.7+1.54 20.3+2.24d 15.3+3.2¢

*EFMIERE = [ HNEE-MIBHANERE)/ (kHAREE + MEEARER)] < 100%; FEFHIERGE = [k HAREE - &
HAREE) / &k AMAE] x100%
Selective antifeedant rate = [ leaf area ingested by larvae in ck — that by weated larvae) / (leaf area ingested by larvae in ck + that by treated larvae) ]

x 100% . Non-selective antifeedant rate = [ (leaf area ingested by larvae in ¢k — that by treated larvae) / leaf area ingested by larvae in ck] x 100%

®3 TRKEERM/ N EEGANFM F4 TRKEEERRERM/ RS AL FINERRHFM
Table 3 Toxicity of azadirachtin of different concentrations Table 4 Effects of azadirachtin of different concentrations on
on larvae of the diamondback moth development and food intake by larvae of the diamondback moth
B AR W (x107%ml/L) S£E 24 h BHFATE (%) W BV /)
. . R RE (D
Instars Concentration Maortality 24 h after treatment (% 10~ 3 ml/1D Tood intake
- Instars Duration
1~2 ok 0.7+0.2 e Concentration oo/ individual )
5.00 6.8+1.1a
4.17 S4+1.4b 1~2 ck 3.5+0.8 a 12.4+3.3a
3.57 4.1+x23¢ 5.00 4.7+1.7 de 5.8x1.4d
3.13 2.6+x0.2¢
2 78 11014 4.17 4.5+1.6de 7.9+2.0¢
3 ok 0e 3.57 3.2+1.2he 9.423.7h
5.00 8.5+2.1a 3 ok 1.7+0.4 a 3.4+4.2a
4.17 6.4x+2.2a
3 57 16+1.6h 5.00 4.1+1.44d 19.3+£3.24d
3.13 2.1+1.2b 4.17 4.0+1.2de 245+4.1¢
2.78 0.1x0.0¢ 3.57 3.4+£0.9 be 265+3.8b
4 ck O0a
5.00 0.1+0.0a 4 ck 2.9+0.6 a 231 4+12.4a
4.17 0.1x0.0a 5.00 4.7+0.9¢ 136.9+ 9.8 d
3.57 0a
313 0a 4.17 3.8+1.2be 136.8+14.6 ¢

2.78 Oa 3.57 3.2+x14a 178.1+£19.3 b
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Table 5 Evaluation of azadirachtin against population of the diamondback moth with its life-table (Biling, Shenzhen, 1997 ~ 1999)
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Fig. 1 Models of the population dynamics represented by egg and larva of the diamondback
moth controlled with azadirachtin of different concentrations



R HIAURFL DR B R AR 51

2.4 EMEREZEM/NEH L R L SRS

AN 1~ 2 B2 BN RIRE R M E L
HENAEKEEBRNE 4. AFERE M S b1
X FEL A B T ERFIE rE R N 1) 7 E AR e
EKE, BELIRENEL, REHELER, &
EgE . FIHE 5.000 4.17. 3.57x 10 *ml/L
AREE NI BB A E S AR X BN 59.0% .
71.3% 7 77.6% -
2.5 EMEREFZEX/ RS MEHESERITN

M HPEHE S (19900 #2H FIFMEET Pk R 45
FEHR H (R [RIHR B 3 AL T 0] ) SEM R BE 1) T
IEREHERNES. XEAGRNAZENIT
EATFAG, FLLBRATEAR (0.1 w?) ARISTEE S
RIERANEE, (TEE TRINE, BAZ iR
ANGEMEA B R VIR T H. FPERIEBIEE Copo)
BRI E A X AR EEX g R I E AN FE
HATEERZ R, BB ZHA gre A,

o TR E N,

. ] (NS 878, 8, 1’8, )
s ey _ 9 D1 D -1 “n
MEETIAEHER RS 1Pc = RS.5. 55 50

RPN N AR S5 EEK SR A,
S/ 8 AR 53X A B AT EE.

B3R 5 AT4N, ARIHRE AR R AT LR (R
R ERE, LHEE 5.00. 4.17 x 10 *mL/L
AEFMEHSGREHE. TRENFHRELERA,
FEMERIREN AR E, HEREREREE. X
FHREOREN PERS BN B EFAERE
AN, ST EN BT B B0E B SRR A 4
DEFEEER, Fims /S EF R iFnE
HIEE, THEROMES.00x 10 *ml/L L2, 7]
{FAEE SRS (7 (E) B h 2.4, [hX BB R(E
0% h.

2.6 EVEREFZ MM NFEEMPFRGHELT IS
SR

REFPERE Y (19000 FAHEME WSF (1995) #2H
1S B RIS P AR AR A AT, B
CIUAR 2 0/ SEM A B R BB T MR R AT S o
B, SENE .

HE 1T, ARREHRE ST EEE
/PSR SCE, JUHE 5,00, 4.17 % 10 *ml/L
WENEHZAEME, HEESHREN AR
o, HEEIfEHEREE. RINTTUEY, BME
S SEMR AN B R E (IS R F = B R R Al )

BERBERTX. EMERKREVE, ATHMHRE
MRS RENSEER, HIERRE A
Hb IR AR AR R . BN ER MR S B R
MERE, EAMEECHETELREN, LEE
TEALTE 30 Ka, MEBKILEGRE, XRALE
EIRRER MR ERERT —ENEHIEA, &
MFREE BRI AT, OCRRX iR RE
TEEHMERENEK, TREESE 2 ALE,
DL B BERN MR, FAE LA ERIET
K

3 Wik

EHEES R RIEREHA S BRSO
ok B E DA AR E. BT RIETE
Z, LFHE, FmERESDAINEHREELTE
SR, TR R RAREED A
VR BEREER, KAERERHEES, ATLE
RFERORL, WERAF. ANFRLRENR, &
FRE FL NZEM A B RO ERIE R R+ B H /),
H 2 B BB R B A R A0 B3 S fF
BRI R RS S R REESE I H. E
I, I R AL & P RS A LA RS
AIFRRFTRASZHFOERAE, SRR
A EFRHEEIBEERBRAENERTERR. ML
TR AR RS, T T AR BRI R A —
SHATAEEY IR EE TR E T EER
e

T REEBRAEACE DS EERRE, &
TENREHZE RS AT RMELE LR
o, FiTS 80 SR AR, T A e
TIXARRSEL RERMRBEEYR ST KRR
BER, FPRRMSRERFE. RN, Bl
B b, RAIREERIETIEN, FHUER
R AMRA L ar R AT 4, AU EF R
Rk REHNEEZSEMEN, R IR R
REREERMARL T, EXIRIEED R ED R H
[ERE R R B 2T () R B, X7 A R
A, aemrtrAEEy RS R R
T R,

AHTFRY,  EARCER Pl T DR 3 7
B, AR A 8D R B IR R R 1.0
PAE. MFreEmmladm . (COURMX —1E
EARTEEHEAMERENER, FERERHE



52 BA¥IR Aca Entomologica Sirica

45 HHE 1 B

UEEAL G HCEE, WBERIRIRE. BN
SRR A B AN I PR S8 B, AT SR G
B, A RISRMEEL, HEAT, BIFEER
IR A E

2 % ¥ @t (References)

Dimetry N Z; Amer S A A, Reda A 5, 1993, Biological activity of two neem
seed kernel extracts against the twospotted spider mite Tetranychus urti-
ene Koch. J. Appl. Emtomol.. 116: 308 ~312.

Musabyimana T» Saxena R €, Kaimu E W, et of ., 2001. Effects of neem
seed derivatives on behavioral and physiological responses of the Cos-
mopolites sordidus (Colecptera: Curculionidae). J. Eeon. Emomol .
94 (2): 449~ 454,

Pang X F» 1990. The construction and application of indices of population
control.  Acta Phytophylacion Sinicas 17 (1): 11 ~16. [FEHEK,
1000, MR ERGIEHLENA. BYURITER, 17 (1
11 ~16]

Pang X F: 1999, Plant protectants and plant imvmine engineering: the appli-

cation of secondary chemicals against insect pests. World Sci-Tech . Re-
search Development» 21 (2): 24~ 28 [HEEETY, 1000, RIS
HEEYEETE —FEEWELSYET RGP IIE
A #RAEEIRSER, 21 (2): 24~ 28]

Pang X F: Liang G W, 1995. System Control of Insect Pest Population.
Guangzhon:  Guangdong Scientific Press. 15 ~30. [FEHEE, JT
3, 1995, EMMEFRAMES. M TR ERE. 7~
26]

Pang X F» Zhang M X, Hou ¥ M, et af., 2000. Evaluation of plant protec-
tions against pest insects. Chin. J. Appl. Eeol., 11 (1J: 108 ~
110. [HEEE'K, SKIERT, HE %, 2000 MERNTRE
RHEFA IR HESER, 11 (1 108~ 110]

Schrutterer H» 1990 Properties and potential of natural pesticides from the
neem trees Azadirachia indica. Ann. Rev. Entomol.. 35: 271 ~
207.

Zhao 5 H, 1998. Recent advances in studies and application on insect growth
regulators. Forest Pest and Diseases (1): 43 ~44. [RAFEIK, 1008,
BHEKEZFEMHNFIEH T AR AR, &R EER,
(10: 43~ 4]



