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A total of 20 new compounds containing the oxadiazolyl 3(2H)-pyridazinone moiety were synthesized.
The structures of all the compounds were confirmed by 'H NMR, IR, MS, and elemental analysis.
Their insect antifeedant activities against Asiatic corn borer Ostrinia furnacalis (Guenee) were
examined and compared with commercial azadirachtin. The compounds exhibited significant levels
of activity. The feeding deterrency values of llla,j were 57% and 51% at 500 mg/kg concentration,
respectively.
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INTRODUCTION control of mites and some insects including whiteflies, aphids,
and thrips 9); NC-170 is a highly selective juvenoid, and it
strongly inhibits metamorphosis in planthopper when topically
applied to midpenultimate larvag@). In this paper, we attached
the oxadiazolyl moiety to 3¢2)-pyridazinones to enhance the
solubility of the 1,3,4-oxadiazoles in polar solvents and hope-
fully improve the activity of the new pyridazinoneS¢heme

2). A total of 20 new oxadiazolyl 3{2)-pyridazinones were
synthesized. The bioassay tests show that some compounds
exhibited good antifeedant activity on the Asiatic corn borer
Ostrinia furnacalis(Guenee). The feeding deterrency lta

was 57% at 500 mg/kg.

2,5-Disubstituted-1,3,4-oxadiazoles were shown to inhibit
chitin synthesis inDrosophila and Musca domesticdoth in
vitro and in vivo studies k). But those compounds’ limited
solubility in polar solvents made them commercially unattractive
(2—4). Our group has always been interested in synthetic work
for new 1,3,4-oxadiazoles, and we have concentrated on the
promotion of solubility of 1,3,4-oxadiazoles and their insecticidal
activity. Some new oxadiazoles which we have synthesized
showed good improved solubility and insecticidal activity.
Quantitative structure—activity relationships indicated that the
introduction of a group that increases the value of the lipophi-
licity would improve the insecticidal activity of oxadiazolg
7). MATERIALS AND METHODS
Pyridazinones have been used in numerous applications in
the funga!, weed, and lnsgct control sectors of agriculture. Four with an electrothermal digital apparatus made in Shanghai, P. R. China,
commercial products for insect control, NC-129, N(_:'170’ NC- and are uncorrecteéH NMR spectra were recorded on a Bruker WP-
184, and NC-196, were developed from this serigs Eor 500SY (500 MHz) spectrometer with CD@is the solvent and TMS
as the internal standard. Chemical shifts are reportédjapm) values.
Infrared spectra were measured on a Nicolet FT-IR-20SX instrument

O o}
>,N cl C N Cl using a potassium bromide (KBr) disk, scanning from 625 to 4000
111\ | 4 | cm L. Mass spectra were recorded under electron-impact (70 eV)
SCH:©—§ c N OCHZQCI condition using a Hitachi M80 instrument. Combustion analyses for
= elemental composition were made with an Italian MOD.1106 analyzer.
Analytical thin-layer chromatography (TLC) was carried out on
precoated plates (silica gel 6Qsk), and spots were visualized with
example, NC-129 is a new acaricide which provides excellent ultraviolet light.
Synthesis From different starting esters, monoacylhydrazimghl -
*To whom correspondence should be addressed. E-mail: xhgian@ diacylhydrazines, and asymmetrical 2,5-disubstituted-1,3,4-oxadiazoles

Experimental Chemistry. All melting points (mp) were obtained

NC-129 NC—170

ecl#sé:s(iuéch%;(hgri\?\?gs?tlmﬁdsuc'icghce and Technolo were preparedcheme 1). All the key intermediate 5-aryl-2-(chlo-
 Shanghai Key Labor)elttory of Chemical Biology. 9y. romethyl)-1,3,4-oxadiazoles)(were prepared by the cyclodehydration
8 Dalian University of Technology. of N-(chloroacetyl)N'- aroylhydrazines in boiling PO€{11). The final
'Nankai University. compounds have been obtained by O- and S-alkylationteft2sutyl-
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Oxadiazolyl 3(2H)-Pyridazinones

Scheme 1. General Synthetic Route for 5-Aryl-2-(chloromethyl)-1,3,4-
oxadiazoles (1)

0
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Scheme 2. General Synthetic Route for the Final Compounds Illa—t
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4-chloro-5-hydroxy (or mercapto)-¥D-pyridazinonesl() with 5-aryl-
2-(chloromethyl)-1,3,4-oxadiazoles (I) at 8C in the presence of a
phase transfer catalyst (TBAB, tetrabutylammonium bromide) and
powdered KCO; in DMF (Scheme 2). It is a convenient and useful
method for the preparation of the title compounds.

Bioassays.The neem extracts “Azadirachtin”, an enriched and
formulated product (containing 3 mg of azadirachtin THLextracted
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(5 mmol) and POGI(10 mL) was refluxed for 3 h. After being cooled

to room temperature, it was poured slowly into an ice and water mixture.
The resulting precipitate was filtered out, washed, dried, and recrystal-
lized from ethanol to produce the pure oxadiazblgll). '"H NMR,

MS, and mp for the typical compounds: 5-(4-chlorophenyl)-2-
(chloromethyl)-1,3,4-oxadiazolé,4.78 (s, 2H, CH), 7.50 (d, 2H, Ar

H), 8.04 (d, 2H, Ar H), MSm/z= 228 (M*, 23), 139 (100), mp 8%

82 °C; 5-(4-dichloro-5-fluorophenyl)-2-(chloromethyl)-1,3,4-oxadiazole,
0 4.80 (s, 2H, CH), 7.65 (d, 1H, Ar H), 7.87 (d, 1H, Ar H), M$/z

= 280 (M", 16), 191(100), mp 100101 °C; 5-(3,5-dimethylphenyl)-
2-(chloromethyl)-1,3,4-oxadiazolé,2.41 (s, 6H, 2CH), 4.78 (s, 2H,
CHy), 7.19 (s, 1H, Ar H), 7.70 (d, 2H, Ar H), M&/z= 222 (M*, 27),

133 (100), mp 79—80C.

General Synthetic Procedure for 2tert-Butyl-4-chloro-5-[5"-aryl-
2'-(1',3",4"-oxdiazolyl)ymethoxy (or methylmercapto)]-3(H)-pyridazi-
nones (llla—t). A mixture of 2tert-butyl-4-chloro-5-hydroxy (or
mercapto)-3(2H)-pyridazinone (1) (2.5 mmol), anhydrous potassium
carbonate (8 mmol), tetrabutylammonium bromide (0.2 mmol), and dry
DMF (5 mL) was stirred at 90C (X = O) or 40°C (X = S) for 0.5
h. To the mixture was added 5-aryl-2-(chloromethyl)-1,3,4-oxadiazole
(1) (2.5 mmol) and dry DMF (5 mL). The reaction mixture was stirred
at 90°C (X = O) or 40°C (X = S) for 2-4 h. After cooling, the
mixture was treated with water (30 mL) and extracted with chloroform
(3 x 15 mL). The organic layer was washed with water, dried over
MgSQ,, and concentrated. The residue was chromatographed over a
column of silica gel and eluted with petroleum ether {60 °C)—
ethyl acetate= 2:1 (v/v). The desired product was determined by TLC.
The preparative and spectral datdltd—t are listed inTable 1 Data

from ground neem seed kernels, was obtained from Yunnan Chemicalfor Illa: *H NMR 6 1.65 (s, 9H, (CH)sC), 5.55 (s, 2H, Ch), 7.97 (s,

Ind. Ltd. (Kunming, P. R. China). Compountiia—t were compared
with Azadirachtin using a feeding bioassay. All the compounds were
tested using fifth-instar larvae of the Asiatic corn bo@strinia
furnacalis (Guenee). The newly moulted fifth instar larvae were
maintained on artificial diet containing the test compounds, with
untreated diet as control (12).

Dite-Choice Test. Certain amounts of plite,e-I and Azadirachtin
(3 mg of azadirachtin mt!) were dissolved in acetone and added to
the ingredients of the diet prior to preparation. All compounds were
tested with diets containing 500 mg/K¢g,e —| and Azadirachtin. Five

1H, Py H), 7.54 (m, 3H, Ar H), 8.08 (d, 2H, Ar H); IR (KBr, cm) v
1650 (C=0); MSm/z= 361 (M + 1]*, 12), 325 (20), 304 (40), 268
(37), 159 (71), 105 (100). Anal. Calcd for#1:7CIN4Os: C, 56.59;
H, 4.75; N, 15.52. Found: C, 56.46; H, 4.72; N, 15.66.

Data forlllb: *H NMR 6 1.65 (s, 9H, (CH)3C), 5.58 (s, 2H, Ch),
7.96 (s, 1H, Py H), 8.29 (d, 2H, Ar H), 8.42 (d, 2H, Ar H); IR (KBr,
cm1) v 1660 (C=0); MSm/z= 406 (M + 1], 24), 350 (51), 150
(87), 56 (100), 41 (54). Anal. Calcd for;@&116CINsOs: C, 50.32; H,
3.97; N, 17.26. Found: C, 50.02; H, 4.13; N, 17.62.

Data forllic: *H NMR 6 1.65 (s, 9H, (CH)3C), 2.45 (s, 3H, Ch),

replicates were prepared for this concentration with 10 fifth-instar larvae g 55 (s, 2H, CH), 7.39—7.90 (m, 4H, Ar H), 7.98 (s, 1H, Py H); IR
in each replicate. Control diets were prepared in a similar way but with (g “cm-1)',) 1630 (C=0): MSm/z= 374 (M*, 13), 282 (12), 119
only solvent. After 24 h, the deterrency index (%) for each treatment (1005 91 (40), 56 (34). Anal. Calcd for,&hCINOs: C, 57.68: H

was calculated as the following:
deterrency index (%% [(C — T)/(C+ T)] x 100
Here C and T are the amounts of control and treated diets eaten,

respectively.
Effect on Growth of LarvaesThe effect of compounds on weight

gain was further assessed using fifth-instar larvae with a diet-choice
test. Treated and untreated diets were prepared as previously describe

Three concentrations dfla,j and Azadirachtin were selected. Batches
of 10 of the larvae of Asiatic corn borer which had been starved for

4—6 h and weighed were then applied to each diet. Each batch of larvae
was reweighed after 5 days. Controls were treated as above, and each

treatment was replicated five times.

Synthesis of 2tert-Butyl-4-chloro-5-hydroxy-3(2H)-pyridazinone
(13, 14).A mixture of 2tert-butyl-4,5-dichloro-3(2)-pyridazinone (5
mmol), KOH (15 mmol), and glycol (20 mL) was stirred at 13D for
5 h. After cooling, it was poured into water, acidified with concentrated
HCI (10 mL). The white solid was collected, washed, and dried (yield
92%), mp 218—220C.

Synthesis of 2tert-Butyl-4-chloro-5-mercapto-3(2H)-pyridazi-
none.To a stirred solution of 2ert-butyl-4,5-dichloro-3(®)-pyridazi-
none (5 mmol) in ethanol (20 mL) at® was added dropwise NaSH
(30%, 10 mmol). After the addition was completed, the reaction mixture
was stirred for 2 h. The mixture was acidified with concentrated HCI
(20 mL). The yellow solid was collected, washed, and dried (yield 90%),
mp 112—-113°C.

General Synthetic Procedure for 5-Aryl-2-(chloromethyl)-1,3,4-
oxadiazoles (1).The mixture of theN-chloroacetyl-N'-aroylhydrazine

5.11; N, 14.95. Found: C, 57.45; H, 5.11; N, 15.22.

Data forllld : *H NMR 6 1.65 (s, 9H, (CH)3C), 2.40 (s, 6H, 2C¥),
5.54 (s, 2H, CH), 7.20 (s, 1H, Ar H), 7.69 (s, 2H, Ar H), 7.98 (s, 1H,
Py H); IR (KBr, cnT?) » 1630 (C=0); MSm/z= 388 (M', 2.5), 187
(13), 133 (100), 105 (24). Anal. Calcd fordEl»;CIN4Os: C, 58.69;
H, 5.44; N, 14.41. Found: C, 58.77; H, 5.48; N, 14.41.

Data forllle: *H NMR 6 1.65 (s, 9H, (CH)3C), 2.45 (s, 3H, Ch),
.53 (s, 2H, CH), 7.34 (d, 2H, Ar H), 7.97 (d, 2H, Ar H), 7.99 (s, 1H,
y H); IR (KBr, cnl) » 1660 (C=0); MSm/z= 374 (M*, 7), 282

(12), 282 (11), 173 (22), 119 (100), 91 (22), 56 (22). Anal. Calcd for
C1sH1CIN4Os: C, 57.68; H, 5.11; N, 14.95.

Found: C, 57.58; H, 5.04; N, 14.93.

Data for IllIf: *H NMR ¢ 1.65 (s, 9H, (CH)3C), 5.55 (s, 2H, Ch),
7.23 (m, 2H, Ar H), 8.00 (s, 1H, Py H), 8.10 (m, 2H, Ar H); IR (KBr,
cml) v 1670 (C=0); MSm/z= 379 ([M + 1]%, 4), 321 (20), 177
(25), 123 (100), 57 (33). Anal. Calcd for;1;6CIFN,Os: C, 53.90;

H, 4.26; N, 14.79. Found: C, 53.85; H, 4.15; N, 14.86.

Data for lllg: *H NMR 6 1.26—1.29 (t, 3H, Ch), 1.64 (s, 9H,
(CH3)3C), 2.74 (q, 2H, CH), 5.54 (s, 2H, CH), 7.35 (d, 2H, Ar H),
8.00 (d, 2H, Ar H), 7.98 (s, 1H, Py H); IR (KBr, cm) » 1640 (C=
0); MSm/z= 389 (M + 1]*, 6), 297 (15), 187 (31), 133 (100), 77
(8), 56 (30). Anal. Calcd for gH2:CIN4Os: C, 58.69; H, 5.44; N,
14.41. Found: C, 58.66; H, 5.44; N, 14.47.

Data forlllh: *H NMR ¢ 1.65 (s, 9H, (CH)sC), 5.55 (s, 2H, Ch),
7.52 (d, 2H, Ar H), 8.02 (d, 2H, Ar H), 8.03 (s, 1H, Py H); IR (KBr,
cm™Y) v 1640 (C=0); MSm/z= 394 (M", 10), 336 (15), 303 (11),
193 (32), 140 (100), 57 (38). Anal. Calcd foiH16CIoN4Os: C, 51.66;
H, 4.08; N, 14.18. Found: C, 51.50; H, 3.95; N, 14.18.
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Table 1. Experimental Data and Reaction Conditions for Illa—t
compd X R reacn time (h) reacn temp (°C) mp (°C) yield (%)
llla 0 CeHs 35 85 187-188 71
liib 0 CsHa(4-NOy) 3 80 215-216 64
liic 0] CgHa(3-CHs) 35 85 146-147 64
Iiid 0 CHa[3,5-(CHs)7] 35 85 189-190 61
llle 0 CgHa(4-CHg) 35 85 177-178 72
i 0] CeHa(4-F) 3 85 159-160 70
lilg 0] CgHa(4-C;Hs) 35 85 157-158 72
lth 0 CgHa(4-Cl) 3 85 149-150 69
i 0 CgHa4(4-OCHs) 4 90 165-167 74
1j 0] CeHa(3-F) 3 85 149-150 68
Ik 0 CgHa(2-F) 3 85 167-168 65
[T 0 CeHa(2,4-di-CI-5-F) 3 85 161-162 59
llim S CeHs 2 50 174-176 45
llin S CeHa(4-F) 15 45 122-123 50
lllo S CgHa(3-F) 15 45 154-156 60
lp S CsHa(2-F) 15 45 148-149 63
llig S CeHa(4-Cl) 15 45 170-172 61
Iiir S CoH3[3,5-(CHa)o] 2 50 134-135 53
s S CsHa(3-CHs) 2 50 139-140 48
it S CgHa(4-NOy) 15 40 181-182 39

Data forllli : *H NMR ¢ 1.65 (s, 9H, (CH)3C), 2.09 (s, 3H, ChKD),
5.54 (s, 2H, CH)), 7.02 (d, 2H, Ar H), 8.02 (d, 2H, Ar H), 8.03 (s, 1H,
Py H); IR (KBr, cnt?) » 1640 (C=0); MSm/z= 390 (M', 8), 354
(7), 189 (26), 135 (100), 77 (4), 92 (4), 56 (12). Anal. Calcd fesHzo
CIN4O4: C, 55.32; H, 4.90; N, 14.34. Found: C, 55.18; H, 5.04; N,
14.37.

Data forlllj: *H NMR 6 1.66 (s, 9H, (CH)sC), 5.56 (s, 2H, ChH),
7.29—7.90 (m, 4H, Ar H), 7.97 (s, 1H, Py H); IR (KBr, cf) v 1640
(C=0); MSm/z= 378 (M, 34), 321 (57), 286 (32), 177 (66), 123
(100), 57 (45). Anal. Calcd for GH16CIFN4O3: C, 53.90; H, 4.26; N,
14.79. Found: C, 53.70; H, 4.26; N, 15.00.

Data forlllk: *H NMR ¢ 1.65 (s, 9H, (CH)sC), 5.58 (s, 2H, ChH),
7.26—8.09 (m, 4H, Ar H), 7.98 (s, 1H, Py H); IR (KBr, ctf) » 1650
(C=0); MS m/z= 378 (M', 5), 321 (10), 286 (50), 177 (57), 123
(100), 57 (12). Anal. Calcd for £H16CIFN4Os: C, 53.90; H, 4.26; N,
14.79. Found: C, 53.51; H, 4.34; N, 14.76.

Data for Illl: *H NMR 6 1.65 (s, 9H, (CH);C), 5.59 (s, 2H, Ch),
7.70 (d, 1H, Ar H), 7.88 (d, 1H, Ar H), 7.95 (s, 1H, Py H); IR (KBr,
cmrl) v 1640 (C=0); MSm/z= 447 (M, 1), 392 (21), 245 (27), 191
(100), 57 (93), 41 (47). Anal. Calcd fori@114CIsFN4O3: C, 45.61; H,
3.15; N, 12.52. Found: C, 45.63; H, 3.23; N, 12.63.

Data forlllm: *H NMR 6 1.65 (s, 9H, (CH)sC), 4.48 (s, 2H, Ch),
7.51 (m, 3H, Ar H), 8.00 (s, 1H, Py H), 8.04 (d, 2H, Ar H); IR (KBr,
cm1) v 1670 (C=0); MSm/z= 376 (M, 4), 341 (25), 285 (100),
105 (20). Anal. Calcd for GH17CIN,O,S: C 54.18; H 4.55; N 14.87.
Found: C 54.49; H 4.72; N 15.06.

Data forllin: *H NMR 6 1.65 (s, 9H, (CH)sC), 4.92 (s, 2H, Ch),
7.36 (M, 2H, Ar H), 8.11 (m, 2H, Ar H), 8.21 (s, 1H, Py H); IR (KBr,
cmt) v 1670 (C=0); MSm/z= 394 (M', 4), 359 (25), 303 (100),
123 (30). Anal. Calcd for GH16CIFN,O.S: C, 51.71; H, 4.08; N, 14.19.
Found: C, 51.85; H, 4.15; N, 14.79.

Data forlllo: *H NMR 6 1.58 (s, 9H, (CH)3C), 4.41 (s, 2H, Ch),
7.41—7.77 (m, 4H, Ar H), 7.92 (s, 1H, Py H); IR (KBr, c¥) v 1680
(C=0); MSm/z= 394 (M*, 6), 359 (28), 303 (100), 123 (26). Anal.
Calcd for G/H16CIFN,O,S: C, 51.71; H, 4.08; N, 14.19. Found: C,
51.90; H, 4.26; N, 15.00.

Data forlllp: *H NMR 6 1.64 (s, 9H, (CH)sC), 4.47 (s, 2H, Ch),
7.26—8.09 (m, 4H, Ar H), 7.98 (s, 1H, Py H); IR (KBr, cr) v 1630
(C=0); MSm/z= 394 (Mt, 5), 359 (30), 303 (100), 123 (24). Anal.
Calcd for G/H16CIFN4O,S: C, 51.71; H, 4.08; N, 14.19. Found: C,
51.51; H, 4.34; N, 14.76.

Data forlllg: *H NMR 6 1.64 (s, 9H, (CH)sC), 4.47 (s, 2H, Ch),
7.50 (d, 2H, Ar H), 7.98 (d, 2H, Ar H), 7.99 (s, 1H, Py H); IR (KBr,
cm1) v 1660 (C=0); MSm/z= 410 (M", 5), 375 (27), 319 (100),
139 (32). Anal. Calcd for GH16CILN4O,S: C, 49.64; H, 3.92; N, 13.62.
Found: C, 49.50; H, 3.95; N, 13.88.

Data forlllr : *H NMR ¢ 1.63 (s, 9H, (CH)sC), 2.39 (s, 6H, 2CH),
5.54 (s, 2H, CH), 7.27 (s, 1H, Ar H), 7.63 (s, 2H, Ar H), 8.23 (s, 1H,

Py H); IR (KBr, cnT!) v 1670 (C=0); MSm/z= 404 (M", 2.5), 369
(20), 313 (100), 133 (25), 105 (14). Anal. Calcd forgld,:CIN4O,S:
C, 56.36; H, 5.23; N, 13.84. Found: C, 56.77; H, 5.48; N, 13.41.

Data forllls: *H NMR 6 1.64 (s, 9H, (CH)sC), 2.44 (s, 3H, Ch),
4.47 (s, 2H, CH), 7.36—7.86 (m, 4H, Ar H), 8.00 (s, 1H, Py H); IR
(KBr, cm™) v 1650 (C=0); MSm/z= 390 (M", 13), 299 (100), 119
(16), 56 (10). Anal. Calcd for gH1oCIN4O,S: C, 55.31; H, 4.90; N,
14.33. Found: C, 55.64; H, 5.11; N, 14.73.

Data for Illt: *H NMR ¢ 1.66 (s, 9H, (CH)3C), 4.50 (s, 2H, Ch),
7.99 (s, 1H, Py H), 8.14 (d, 2H, Ar H), 8.36 (d, 2H, Ar H); IR (KBr,
cm1) v 1640 (C=0); MSm/z= 421 (M", 24), 366 (51), 330 (100),
150 (20). Anal. Calcd for GH16CINsO4S: C, 48.40; H, 3.82; N, 16.60.
Found: C, 48.68; H, 4.00; N, 16.90.

RESULTS AND DISCUSSION

Bioassay.Bioassay tests show that the growth and develop-
ment of the fifth-instar larvae of the Asiatic corn borer fed with
the treated diets was deterred and those compounds caused the
formation of half-sized and sterile adults. Likewise, food intake
and weight gain ceased dramatically as compared to controls.
It can be deduced that the decrease in weight gain and feeding
in the larva of Asiatic corn borer treated with may result
from ecdysonergic activity of the compound.

We examined the effects of the changes of gross structure
on the biological activity. Antifeedent activities of compounds
llla,e—I are shown inTables 2 and 3. Of the other 11
compoundslllb—d,m—t, the deterrency indexes were not
determined as the compounds showed attenuated biological
activity at concentrations as high as 500 mg/kg. Exchanging
the phenyl ring inllla with the various substituent groups on
benzene led to drastically diminishing activity. The activity of
substituted compounds depended upon the types and positions
of substitution. By comparison of the antifeedent activities of
the compoundslla,e —I and Azadirachtin Table 2), it was
found that their activities against the Asiatic corn borer were in
the following order: Azadirachtir llla > Illj > llIf > lllh
> llk > g > li > 1l > Ille. llla andllle were the
most and least active compounds against the Asiatic corn borer,
respectively, andlla was almost as active as Azadirachtin at
500 mg/kg.llla,j and Azadirachtin (>10 mg/kg) significantly
reduced weight gain by the Asiatic corn borer in choice-diet
bioassaysTable 3). The substituent effects were not generalized
except for the following aspects. The effects of electron-
withdrawing substituents such as halogens were more favorable
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16). The synthesis of azadirachtin is now almost complete, but
its production on a commercial scale would not be viable for
such a complex molecule. Though some of ilthecompounds
possess only modest biological activity, we hope to find a potent

Table 2. Feeding Deterrency of llla,e—I and Azadirachtin to the Asiatic
Corn Borer in the Diet-Choice Bioassay?

compd (500 mg/kg)

liia Iile I lilg lilh simple structural antifeedant agent which can mimick the activity
av 57.61+394 428+335 51.08+9.02 40.18+804 46.73+10.04 of the complex azadirachtin through structural modifications
deterrency
index (3) of our compounds.
compd (500 mgkg) LITERATURE CITED
i I0j liik i Azadirachtin (1) Cunn, B. M. Synthesis and activity of agrochemicals. Thesis,
av  3845+7.66 51.67+9.03 41.34+545 3516+7.82 59.90+9.96 University of Central Florida, 1985.
d%tem(?(%y (2) Dow Chemical Co. Oral insecticide for manure insect control.
Inaex (%o

@ Mean and SE of the percentage of larvae calculated from 5 replicates of an
initial number of 10 larvae each. Means followed by the same letter in the same
column are not significantly different (P > 0.05).

Table 3. Effect of llla,j and Azadirachtin on Weight Gain by
Fifth-Instar Larvae of the Asiatic Corn Borer: Choice-Diet Bioassay

mean wt gain (mg) (mean + SE)?

treament (mg/kg of diet) control llla Ilj Azadirachtin
5 433+208 423+179 384+186 220+164

10 162+9.1 226+119 78%69

20 6.6 £5.6 8.7+45 12+0.1

@ Mean and SE of the percentage of larvae calculated from 5 replicates of an
initial number of 10 larvae each. Means followed by the same letter in the same
column are not significantly different (P > 0.05).
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interest in natural azadirachtin’s use as a pesticide for its potent

antifeedant and growth regulatory effects against inselds (

CONCLUSIONS

JF0208029



