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BACKGROUND
 

S. itulta Pabr. is a widespread insect pest. It is polyphagous 

and regarded as one of the most damaging pests in the world agriculture. 

Pandy and Srivast.ava (1967) reported that the insect attacks 112 species 

of cultivated crops all over the world. In Thailand, at least 30 

var-leties of plants are found to 1-e host plants of this insect 

These include v-getables, floral plants, ornamental plants, economic 

field crops and weeds. 

The time required for egg, larval and pupal development are
 

2-3, 14 and 7-8 days respectively2 . The adult longevity is 8-10 days 

in the male and 10-12 days in the female. The larva molts 5 times. 

It is at this stage that the insect is most damaging. Since the early 

larval instars are quite vunerable to external damage, it has been 

chcsen 3isthe target organism for this work.
 

For self-defence, it is not surprising that plants would contain
 

substances which are inst-ct antifeedants, insect repellents and insecti.­

cides. Some naturally occurring antifeedants which have been published 

3 4are: glyco!sides of steroidal alkaloids, demissine , solacauline 

5 6 
tomatine , leptines I and 11 , ring A enone and/or ring D aromatic 

steroids, the nicandrenones and other 7,8,9,0; juglone (5-hydroxynaptho­

1o 11 12
quinone) ; the isoquinoline alkaloid isoboldine , phenylpropanoids 

germrcrane': sesquiterpenes shiromodiol and shiromol 1314; efit-clerodane 

16ndc 15and clerodane diterpenes, clerodendrin ; caryoptin and others 

mel iantriol ' 7 ; azadirachtin 18; xylomolin 9the hydroxylated steroe(i 

ins 0 harrisonin2
1 ; polyqodii,. ugandensidial and warburganal 22 

l 23; i n4 25~irf!ej ,, 2rnd 24
i ; rindi."d.)id" 2 and unedoside . However 

there is no report of any of these fr+ ostances being used effectively 

in agriculture.
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A number of naturally occurring compounds have been found to
 

exhibit insecticidal activity. These include alkaloids, terpenoids, 

phenolics, cinines, chromenes, prenylated guinones and sesqiiterpenes 

esterified with phenolic acids 2 6  Commercially, the substances which 

have found their way to agricultuiral application are nicotine, derris, 

27 
pyrethrum and the newer product, ryania Crude extracts of the 

plant producing these r ubstances, or dried and powdered plant tissue 

have a long history of use i; SE Asia as ii secticides. However, none 

of there natural products is a universal insecticide : Tobacco leaf 

containing nicotine is subject to attack by several insects, the root 

of derris-containing plant is attacked by the larvae of a species of 

Neetle, the flower from which pyrethrins are extracted needs synthetic 

in.vecticidros for protection f-om insects in the fields. In addition, 

inr;ects can develop resistance to a certain chemicals after a long 

exposure. New and better insecticides will, therefore, have to be 

constantly souriht. 

Since S. UtU4(, is one of the major pests in SE Asia, the 

6ircovery of a new and more effective insecticide with low mammalian 

toxicity from local plants woul6 produce enormous benefit to the region 

ar well as to ThMiand in general.
 

ORJECTI VES 

1. To isolate and identify natural insecticides and antifecdants,
 

which have !ow mammalian toxicity for S. "4W1a. 

2. Extract or Fynthesizing those compounds on a practical
 

scale and design of industrial extraction procedure.
 

3. Evaluation of their applicability in the field.
 



MATERIALS AND METHODS
 

Plants investigated were collected in the southern region of 

ThiIand. S~imples were clascified taxonomically and vouchers were 

deposited in tho herbariu in the DeparuiT,;it of Biology, Prince of 

Songk la Uni ver;it y. 

Ground plant materials were steam distilled or exhaustively
 

extracted with solvents. The extracts/steam ditiliates were screened 

for inmsecticidal and antifeedant activity with S. titula and the active 

extracts rei;olved into fractions. Each fraction was screened for 

activity aInd the active fraczi,,n, again, separated into individual
 

constituerit!, u!;inq quick column and preparative layer chromatography 

cnn silica geI. 

1 ich o:' the individual components was tested again for activity 

and the LC value of thV active compound determined. The structure of 

the compound was elucidated using spectroscopic techniques. 
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The leaf dipping (LD) method was used for the detection of 

stomach poisor1ing and anti feeding activity, the third instars of 

Spodopvta etuaza 1,lAvae were left to feed on the leaves of V-gna 

'Aadia.ta which h,;il t.en immersed in the tested solution then air­

dr i.-d. Ten larvae.w:re used in each of the four replications 

(one as co;ntrol ). The numbe-r of dead organisms was recorded at 

the end of e,-ch day. The amount of the leaf consumption and the 

larvae sine wi-re also estimatied. 

The topicFil application (TA) method was used for the detection 

of dermal toxicity, the tested rolution was dropped on the thorax 

of the thi rd in,5tar Iarvae. The organisms were then left to feed 

on untreateo leaveni of Vigna Aadiata in a plastic Tontainer. Ten 

larvae were. und in each of the four replications (one as control). 

The ncii-w-r of ci,: d organisms was recorded at the end of each day. 

"'L.e1,D coipl ed with TA method w.s used for the detection of 

the coml,ir cd effect of stomach poiconing and dermal toxicity. The 

tested 1ol tiin Wan drooped on trie thorax of the third instar larvae. 

The orqani w-wr(, then left to feed on the leaves of Vigna 'adinta 

which har] 1e'*n imcm, r;eId in the same tented solution then air-dried. 

Ten ]arvia, were uic'u in each o! the four replications (one as control). 

Thn! numbr,- of dead organisms was recorded at the end of each day. 

http:Aadia.ta
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RESULTS/DISCUSSION/TABLES
 

Reinvestigation of the antifeeding activity of 4 Agaia 

species, e.g. A. adokata, A. adarntica, A. a49entea, A. quamuto6a, 

revealed the significant ac.ivities even at low concentration. Attempt 

was then rcade to fully explore the reaction of S. L-.tuta larvae to these 

extracts/fractions. 

A soy bean antificial diet was admixed with these crude
 

extracts/fractions and used as feed for the larvae. Outstanding
 

results were obtained frcm -xtracts/fractions from A. odottata.
 

The feeding of larvae was significantly reduced, the larval growth was
 

therefore slow. They eventually died. Table I, 11. 1 show these
 

resultf; In detail.
 

Ill. 1
 



TABLE ! 

MCRTALITY OF 5 LITUP F FED ON ARTIFICIAL DIET MIXED WITH EXTR.AZT OF A SPECILS
 

ACCUNULATIVL % MDRTAL1TY (ABBOTT'S FORMULA) 

PLANT SPECIES FPACTIOH CONC(PPM) 

DAY 1 3 4 5 7 10 

Aglaia d C H 10000 7.14 7.14 7 14 7.14 7.14 7.14 7.14 7.14 7.14 -

CH Cl 10000 6.67 13.33 16.67 100.00 - - - - -

6000 3.37 6.b7 33.33 96.67 100.00 - -

6000 333 6.67 33 33 96.67 103.00 - -

4000 0.00 0.00 53.33 100.00 -- - -

2000 0.00 0.00 33.33 70.00 93.33 100.00 - -

1) QC(CH| 6000 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 

2) QC(CHIICl) 10000 0.00 0.00 3.44 57.14 92. l 9b.43 100.00 -

8000 0.00 0.00 10.34 42.85 7t.57 100.00 - -

6000 0.00 0.00 3.44 24.59 78.57 96.43 100.00 - -

4000 10.00 10.00 17.23 24.99 39.29 57.14 67.85 85.71 100.00 -

2000 0.00 0.00 0.00 0.00 14.25 32.14 42.85 75 uO 92.60 96.15 



iABLi. 1 

MORTALITY OF " LQ F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT UF 5 5FECIi:
 

ACCuMULATIVE M RTALITY AbTT'5 FORMULA) 
PLANT SPECIES FRACTON CCNC(Pk-H _ 

DAY 1 3 4 5 6 7 a 9 20 

Aalaia cQrora 3 QCtC H, C: CI .3:1) 10000 0.00 0.00 0.00 O.Ou C.O0 0.00 0.00 0.00 0.00 0.00 

8000 0.00 0.00 0.00 0.00 0.00 O.Ou 0.0a 0.00 0.O O ,: 

6000 3.34 3.34 3.34 3.34 3.34 3.34 3.34 3.34 3.34 3.34 

4000 0.00 0.00 O.Ou 0.00 0.00 0.00 C.00 0.00 0.00 0.00 

2000 0.00 0.Ou 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 

41 QC(CHClI I0000 0.00 0.00 100.00 - - - - - - -

8000 0.00 0.00 100.00 - - - -

600C 0.00 3.33 90.00 100.00 - - -

4000 0.00 0.00 13.34 100.00 - - -

2000 0.00 0.00 30.00 93.11 100.00 --

S QC {H&OH) 10000 3.34 3.44 5.51 100.00 - - -

8000 0.00 0.00 30.00 93.11 100.00 - -

6000 0.00 0.00 62.38 93.10 100.00 - -

2000 0.00 0.00 27.58 89.65 96.43 100.00 -



MORTALITY OF . 'URA F. FED ON ARTIFICIAL DIET MIXED WITH EATRACT Ok 6 SPECIES 

ACCUMULATIVE I HCRTALITY (A-OTT'- FORMULA) 

PLANT SPECIESI FRACTICH CONC(PPM) 

DAY 1 2 3 4 5 b 7 9 10 11 

A______ oOH 10000 0.00 b.67 23.33 93.33 100.00 -

50-0 0.00 3.33 E6.6 
7 

66 67 89.B5 96.55 10(.00 

6000 .. 00 0.00 60.00 6b.67 66.20 93.10 9b.55 l00 00 - -

4000 0.00 0.00 3.33 3.33 16.67 44.62 62.07 82.76 82.76 96.55 .00.00 

2000 0.00 0.00 3.33 3.33 3.44 6.89 24.13 26.58 37.92 55.55 -

EtOAc (insol) 10000 0.00 0.00 0.00 0.00 0.00 0.00 3.44 27,58 34.47 51.72 -

000 0.00 0.00 0.00 0.30 0.00 O.OG 3.44 20 EL 20.E3 27.58 -

6000 0.00 J.00 0.00 0.00 0.00 0.00 3 44 3.44 10.J4 I.J4 -

4000 0.00 0 00 0.00 0 00 0.00 0.0 0 00 0 '0 0.00 0.00 -

2000 0.00 0.00 0.00 0.00 0.00 0.00 O.CG 0.00 0.00 0.00 -

tOAc (601) 10000 0.00 :0.34 4E.27 a6 55 100 00 - - - - -

6000 0.00 6.89 55.17 C0.00 - - -

6000 0.00 6.87 27.58 9.65 100.00 - -

4000 0.00 0.00 10.34 96.55 100.00 - - -

2000 0.00 6.89 20.69 62.07 93.65 100.00 - - -



MORTALITY 
OF . F F!D ON AKTIFICIAL 
 -4.r
?LXFD WITH LtTPACT CF 
__ _p!CI_ 

A ACCUNfULATIvE % HCRTALI7Y (ABc-,S pOprW LA) 

Day 1 3 4 5 6 7 9 10 11 12 13 

tCCl 30 

600 

400 

200 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.00 

0.00 

0.00 

5.00 

5.00 

0.00 

0.00 

35.00 

I0.00 

0.00 

0.00 

65,00 

11.00 

5.00 

0.00 

90.00 

20.c0 

?0.00 

0.00 

95.00 

30.00 

30.00 

5.00 

100.00 

35.30 

40.00 

5.00 

-

60.00 

43.00 

15.00 

-

60.00 

40.00 

15.00 

65.00 

40.00 

15.00 

75.00 

40.00 

15.00 

-HGOA Soo 

So0 

40 

200 

0.00 

0.00 

0.00 

0.00 

0.00 

5.00 

0.00 

0.00 

0.00 

5.00 

5.00 

0.00 

0.00 

5.00 

5.00 

0.00 

5.00 

5.00 

5.00 

0.00 

5.00 

5.00 

S.cd 

0.clo 

5.00 

5.00 

5.00 

0.00 

5.00 

s.oo 

5.00 

0.00 

5.00 

5.00 

5.00 

0.00 

5.00 

5.00 

5.00 

0.00 

5.00 

5.00 

5.00 

0.00 

1.05.00 

5.00 

5.00 

5.00 

0.00 

15.00 

5.00 

5.00 

o.00 

0.00 



13 14 15 1 b 17 18 19 20 21 22 23 _4 25 26 27 28 9 30 

3 

3 

3 

75 00 

40 00 

15.00 

75.00 

-0.00 

10.00 

84.21 

78.94 

15.78 

89.47 

84.21 

26.31 

98.47 

89.47 

31.57 

89.47 

94.73 

31.57 

89.47 

S4.73 

81.57 

94.73 

94.73 

7b.84 

100.00 -

94.73 94.73 

42.1,, 42.10 

--. 

100.00 

52.63 52.63 

-

52.63 52.63 

-

- - -

3 5.00 

5 00 

C(.00 

15.00 

5.00 

5.00.00 

0.00 

15.00 

10.00 

5.00 

0.00 

30.00 

10.00 

5.00 

0.00 

40.00 

10.00 

5.00 

0.00 

40.0 

10.00 

5.00 

0.00 

40.00 

10.00 

5.00 

0.00 

40.00 

0.00 

5.00 

0.00 

50.00 

10. 10 

5.00 

0.00 

55.00 

10.00 

5.00 

5.00 

55.00 

10.00 

5.00 

5.00 

60.00 

10.00 

5.00 

5.00 

65.00 

10.00 

5.00 

5.00 

70.00 

10.00 

5.00 

5.00 

70.00 

10.00 

5.00 

5.00 

80.00 

10.00 

5.00 

5.00 

BO.00 

25.00 

5.00 

5.00 

85.00 

30.00 

5.00 

5.00 



TABLE 

MORTALITY OF 2- LIM& F. FED ON ARTIFICIAL DrT 4 Pr 15WITH EXT ACT3F 


PLANT SPECIES FRACTION 

I 

CONC (PPM) 

Day 1 

ACCUHULA2IL 

3 4 

HORTALITY 

5 

iAbbO.T 

b 

5 FOPHULA) 

7 9 

holaiA andaa.ni.1 L . C M.. 10000 

8000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.33 

3.33 

3 33 

3.56 

3.j3 

3 56 

3 33 

3.56 

3.33 

3.56 

3.3: 

3.56 

3.33 

3.56 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 U0 0.00 0.00 

lCl 

4000 

2000 

10000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

10.00 

0.00 

n.O0 

10.71 

0.00 

( .Go 

10.71 

0.00 

0.00 

o 71 

0.00 

0.00 

:0.71 

0.00 

0.00 

i0.'1 

0.00 

0 o0 

10 71 

0000 

6000 

0.00 

0.00 

0,00 

0.uO 

0.00 

0.00 

16.67 

0 .0 

16 67 

0.00 

16.67 

0.00' 

16,b7 

0.00 

1b.67 

0.00 

1 .7 

0.00 

16.67 

0.00 

4000 0.O 
r 

0.00 0.00 0.00 0.00 0.00 0.00 0 00 3.00 0.00 

2000 0.00 0.00 0 00 0.00 0.00 0.00 O.00 0.00 0.00 0.00 

1.ON10000 

8000 

0.00 

0.00 

0.00 

0.00 

3.33 

0.00 

10.00 

0.00 

13.34 

0.00 

13.34 

"0.00 

20.00 

0.00 

23.34 

3.33 

23.34 

3.33 

23.34 

3.33 

6000 

4000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.00 

0 00 

0.00 

0.00 

0.00 

3.33 

0.0G 

3.33 

0.,. 

3.33 

.. 

2000 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 



TMALhE i 

tKDR-ALITY 0! S-L. F FED ON ARTFICIAL DIET MIXED WITH Z: TCT Ot: AGI£ .PECIES 

ACCUV2-LTIVE 1-7RTALITY BABO.f'- ?ORMULA 

PLA14T SPECIE5 FRACTICH o. (PPM) 

Djy I3 4 7 3 10 

&als.ajZ C H 10000 0,00 0 00 0.00 0.00 0.UO C.00 0.00 0.10 0.00 0.00 

8000 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0C 0.00 3.33 

4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0 00 0.00 

2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

CHCl, 10000 0.00 0.00 0.00 20.00 63.33 70.00 63.33 93.33 100.00 -

2000 0.00 0.0-0 0.00 3.33 43.33 63.33 n3 33 96.67 100.00 -

6000 0.00 .0.00 D.00 16.67 23.33 4-.07 60.00 6.67 ,3.32 96.6' 

4000 0.00 0.00 3.33 10.00 26.67 43.33 1.239000 i6.6b 100.00 

2000 0.00 0.00 3.33 13.33 20.CO 20.00 b .00u 73.33 d3 3^ 93.3 

MaOH 10000 0.00 0.00 3.33 10.00 23.33 53.33 70.00 83.33 86 67 93.33 

8000 3.33 3.33 6.67 16.67 36.67 50.00 60.00 -0.00 !3 33 93.33 

6000 0.00 0.00 0.00 6.67 10.00 30.00 46.67 70 00 83.33 96.67 

4000 0.00 0.00 0.00 0.00 3.33 10.00 23.33 3 67 60 *3u 3 13 

2000 0.00 0.00 3.33 3.33 3.33 6.66 20.00 40.00 4b.6. 76.6' 



TABE. I 

MORTALITY OF 5_LIrUF F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT OF A SPEC!ES 

ACCUMULATIVE- MORTALITY (ABBO--5 FOFLULAI 

PLANT SPECIES I FRACTION CONC (PPr.) 

Day 1 2 3 4 5 6 7 8 9 10 

S__._ CH 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.b 
7 

6.67 6..7 

8000 0.00 0.00 0.00 0.00 Cooo 0.00 0.00 0 00 0 0o 0 00 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 

4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

CHC1, 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C.O0 0.00 

60uo 0.00 0.00 0.00 0.00 0.00 .00 '. 00 0 01) 0.00c 0. 00 

4000 0.00 0.00 0.00 0.00 0.00 0.00 u.00 0.00 0.00 0.10 

20v0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10000 0.00 0.00 0.00 0.00 0.00 0.00 .OQO 3.O 0.0c O.c0 

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.CO 0.0 0.00 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.0A 0.00 0.00 .00 

4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 Ou 0.00 

2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 



TABLE I 

MORTALITY OF I U F. FE ON ARTIFICIAL DIET MIXED WITH ExTRF.CT OF n SPECIES 

CONC ACCUMULATIVE % MORTALITY (ABBOT'S FIRIULA) 

PLANT 5PECI2- FRACTION (PPM) 

Day 1 2 3 4 5 0 7 8 9 10 

pygnxu.Im RZ2=L" 1rC H 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.66 6.66 16.67 

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.66 10.00 20.00 

6000 0.00 0.00 O.O 0.00 0 00 0.00 3.33 6.67 10.00 26.67 

CHCl 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 3.33 3.33 

8000 ocO 0.00 0.00 0.00 0.00 0.00 0.00 3.33 3.33 3.33 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 16.67 23.33 

- cryit. l 10000 0.00 0.00 0.00 0.00 0.0m 0.00 3.33 6.67 6.67 16.67 

8000 0.00 0.0L 0.00 0.00 0.00 3.33 ;.33 b.67 6.67 l6.b7 

6000 0.00 0.00 0.00 0.00 0.00 0.30 0.00 3.33 3.33 10.00 

21non-crystAl 10000 0.00 0.00 0.00 0.00 0.00 0.00 10.00 10.00 16.67 16.67 

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

K MoOH 

6000 

10000 

0.00 

O.O 

0.00 

0.00 

O.jU 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.33 

3.33 

13.33 

10.00 

13.33 

13.33 

13.33 

80L0 0.00 0.00 0.00 0.00 0 G0 0.00 0.00 0.00 0.00 0.00 

6000 0.00 0.00 0.00 3.33 3.33 6.67 6.67 6.67 6.67 6.67 

http:ExTRF.CT


MORTALITY OF !_.ITUF. FED ON ARTIFICIAL VIET hIXED WITH LTACT 
oF !Yr'XY SPECIES 

PLA JT? SPECIES FRACrION 

P 

COHC(PPI) 
ACCUMULATIVE % MORTALI.Y 

________________________________________ 

Day l 2 3 4 5 

tABBO'T'S FOiKh JLAI 

6 7 5 9 1D 

iy,x.lu ap. _ CH 

CH Cl 

10000 

9000 

6000 

10000 

3.33 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

3.3-

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

3.33 

0.00 

6.67 

0.00 

3.33 

6.67 

6.67 

3.33 

3.33 

10.00 

10.00 

3.33 

8000 

6000 

O.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.O 

0.00 

0.00 

0.00 

000 

0 30 

0.00 

0.00 

HMOH 10000 

2000 

0.00 

0.00 

0.00 

3.33 3.33 

0.00 

3.33 

0.00 

3.33 

0.00 

6.67 

0 00 

6.67 

0 00 

b.67 

0.00 

6.67 

0.00 

6.67 

6000 0.00 0.00 0.00 0.00 0.00 C.00 0.00 0.00 0.00 C.00 
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Separation was carried out isolate
to the active constituents
 

from A. odo'ta a using tI, sch:!.e a hown in 11]. 2. From the purified 

fraction of high act ivi ty, a bisan-id:, odorine(]) isolated. 

Its structure w,', evidence from its, '.!R spectra (I1 . 3) and the 

'tere.,chemi,;try w i r~rf irmed 4).n y x-ray crystall ogr phy (111. 


11. 2 - Diagram showing separation scheme for odorine 

-- O
 

Ill. 3 - 400 Hlz II' -NXR spec trum of odortIne 



I11. 4 - Crystal i,tructure of odorine 

L!pn rf- It inI, th. activity of this pure componert, no 

.nf ic wt ant iieein : ;ctivity a obs~ved. Therefore this compound 

cannot be the active inredient ard may only acts as a synerist in the 

active fraction. 

then tnade to iloLate the minor con;tiLtuen s 

in ti,. ictive fr;ict ir. I in I1,:, with exteni'ive chroratop,raphy 

(quici. ,:nlumn, chrrn tctrr,) sco, letin (2) was isolated. 

further atit-'WJ a', 



0 0 

(2)
 

Prhi, substance was confirmed as the active ingredient. 

since 1007. larval mortality resulted from an LD method using 160 ppm 

solotion of thin !;ubstance. 

Experi::,nt was carried out tc pre-determine the lormulation 

and;plicat ion mothod for testing the antifeedin, efficiency of the 

crude extract in the f ield ten thi,. instar of S. Ci tua were left 

it. itedcoan ech o..f 4 Vigta tadia.a plants in clay pots. 'Ihe pots were 

,wrr, nderl by water in clay trays to prevent the larvae to leave the 

plant l.o ts. 

rud, rethanolic extract was admixed with bentonite in 1:3 

by weight : 3 parts of bentonite were added to I part of mcthanolic extract 

in m, hanol, the solvent was then evaporated to dryness to give a brown 

Pocwd er. 

An ,,queous emulsion containing 0.05%. Iriton and an equivalent 

of 2 c rude methanolic extract w< s made from the brown powder and sprayed 

on tw' of the Vina nadiata ;lat. A,, a control, the other two plants 

We IV .;,I '; d ' I h " ,-, - i1t on c ,rtaihi ton ,.ar:,t. c oncntratiou of Tiritn 

and ,.rt"Or; it. A mr.I-prt. !d !i ,.tince itt the. I .v,.,e dlar pt between the two 

. (.'of rt, wan h. rv(ed. W W.IC d 'a., b. r -,r.trnl1 lants were 

c,c i .tt eat,o up while te treated pl1a:t rer.aiwred healthy. 

; .f F". . , % i ll1). 



- 10 ­

111 5 	 Vigia kad a.ta 6 days after treatlrent With 

crude methanolic extract (treated-coNtrol 

tr; ated-,.r-ntrol ). 

A smai 1 scale field test was then carried out with this 

fcrraul,,t ir,:. 150 Vigna ',adiata p] ants were gro'n in cement pots 

Ili . ,). After 30 day',., 300 third in;tar Iarv:v. of S. -UJia were 

l ft t r f " It. 1I..'e.,I. i ri each p,"t (Ill . 7). 1he plants in 4 pots 

.r,. .ra :. 'ith If,. 1- 1',d colution (Ill. 8). A, ii control, another 

p,, ,, -, r o. ;,raved vith ,,n *ITeu.ca;; ,;(JUtiOn containini, the same 

cn ctitr 'a, (,f etvionit f .!,,l Jrilor, A crr ,d diiference in the 

v--, - I f ,din i wi:, (,l, 4.r. it (II . '4, I11 . )() at 24. hour!. 

Vi a tI o,a Ii-;t ion of the, ;are..i of leaf dama fge and number counts of 

r o rit.i ,i,i a i tit t 4 and 'Z hrurs after spraying, 

qii,'rng tie, ft l i+,+ini or t ul a :­
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Calculation of area of leaf damage by S. UIuka 

leaf = 0.5) 	 c7 of damage a(5 x + b (5 x 4.38)(5 x 0.18) 

5x n
 

= a(2.5) 11.9) + c (0.9) x 100 

a --	 no. of leaves which were d ,:.aped .(r e than 507° 

b = no. of leaves which were da:. ;ged i:,re than 25% 

c = no. of leaves which were damiged m:aure than 10%/ 

(or no. of leave. coMtinued -pdud spots)with wei 

d = no. of leaven which wvr less th1:r 1A, damaged 

(or no. of l.av. 'wIth discontinued dtiraed spots) 

a 
 = no. of leves which were not damaped 

5* approx.-- area of 4 cm 2 , in which degree of damage was 

est i ma ted 

n = 	 no. of leaves randomly selected for checking in each 

treatment 

Similar test was also carried out with an aqueous extract 

of 10% (w/w) fresh leavo and h.05' Ariton. 

The results of both tests were shown in 111. 11 and 111. 12. 
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11l. 6 - Vigna 'adiala in cement iot, 30 days old. 

. S tua ere left to feed on Vigna kadcta lae 
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. Spraying With Lutet(I !Uon. 

, ,4­

iii. ' - Vi-.a hadiata 24 hrs after spraying ,'ith 

Contro 'ol ion 



10 
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--J. V ~gtwdiata 24 hr-; afteir spraying with tested .olution. 
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Ill . 1 - Comparison cI feedi ng a reai In 

tested and control experiernt. 

.... i LE VEI I 

.0 

@HlOI4CI 

I. 12 FFeeding inhibition by tested solution. 

.%'EDN -INIITO -,MPR"- OF LI 

'" Q% M3
 

RSH .EYES...-­- ( '' 59"5 % 
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The offf icacy of the Ageaia 6p in crop protection was tested
 

in t h0 f ar:':( r plots:
 

EIHld 'I t 1, 111. 13
 

e 10t . 19H7
1 ecember 

Place F:armer plots at Han Mae Tae, Amphur Sun-Sai, Chiang Mai 

,ro,_p : Cauliflowers, 45 days after seedling transfer 

Nu::bur of larva : S. MuPi.m's eggs were attached to the cauliflower's 

leavcs (Ill. 14). After 7 days, larvae hatched and grew to 

third instar (Ill. 15), at which Lime the number of larvae 

was counted prior 'o spraying. 

Treatrents 	 T l , sprayed with control solution, 0.05% Triton in aqueous 

sol ut ion 

12' sprayed with an %tueous suspension containing 8%aof 

methanolic extract-hentonite (1:3) r.ixture and 0.05% Triton 

T3' sprayed with 101 fresh leaf aqueous e.tract with 0.05%/ 

A i ton 

14, sprayed with 10%. dry leaf aqueous extract with 0.05% 

A1riton 

Observation - count aumber rf larvae prior to spraying 12, 24 and 48 

hours after spraying 

Pec,su I -	 ,um :arized in Ill. 16. 
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11. 13
 

Cauliflowers plots
 

used in Field Test I.
 

Ill. 14 ALtaching S. Uulta' eggs to cauliflowers' leaves. 
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11. 15 - Third instar larvae from the 

attached eggs. 



II!. 16 - NU.R OF INSECT AF',ER TREATMENT WITH AGLAIA SP. 

t. 

7-iV.-" 

ur 
j$N. 

E"TH 

Z 

.A 

". H u4 

A 

CONTROL 

A D S O R B E D O N 

12 

WITHl LEAF M.LIIANOI. EXTRACT 

ADSORBED ON BENTONITE 

" N-ET 

2,1 Hour 

WITHI FRESHi LEAF 

NETiIANO'. EXTRACT 

;X 

48 

WITII DRY LEAF 

"METHtANOL EXTRACT 
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Field Test 2
 

Dte :21 February 1988 

P1ace Farrrer plot, Leside road leading to Wat Sart Luang, Chiang Mal 

(rop PrBccor c i, .oI days aft ,r seedl ing tran sfer 

2
.,w ._r ( relic,atin - 3 rplications of 1 x 3 m plot.
 

Ir 7et. T1 , .prayed with control solution, 0.05%/Triton in aqueous
 

solut Ion.
 

T"2,sprayed with 101 dry leaf aqueous extract with 0.057.
 

Triton.
 

T3' sprayed with 10%. dry twig aqueous cxtract with 0.05%/ 

1riton. 

Results summarized in Ill. 17, and Ill. 18. 



Ill. 17 - NUMBER OF !.%SECT AFTER TREATIMENT W1!H AGLAIA SP. 

\I.-.-'
 

II 

DAY 

CONTROL 	 WITH DRY LEAF WITH DRY TWIG 

METHANOL EXTRACI METHANOL EXTRACT 



ISI 8 - -LEAF DA.'AG;E AFTER A 7,LA i S 

3-2i , '4 . 

, '-~~~ ~ ~~~ I,:;''- ' ' ' :' 

1.4 
,'t N 

N)' 

C.AA 

CONT RO0L t,-LTII DRY L AF wl -tiDRY T W,!G 
11EITHANOL EXTRACT 1"ITHANOL EXTRACT 
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Although some degree of efficacy of Agfaia 6p. cxtract in 

crop prottect on was observed, accurate results could not be ,cheived 

dup to the diminishing numbers of larvae both in tie treated and control 

experiment.
 

Another uxperiment was then carried out under the Ltter 

ccmtr-,)Id cond t ions. 

late 30 ,March 1988 

plac Pon'-harvest Centre, Chiang Mal University 

Sra.-l : Broccol (25 days after seedling transfer) in clay pot 

,urrrunded by 1 inch of water in clay tray to prevent the 

l rva, from escapirng 

Nu'7yor of I rva,. : 0/pot 

Pepi :arlana, : -replications of 10 pots 

r ?-..r_t : II, sprayed with control solution, 0.05/o Triton in 

aqueous solution 

"!2' sprayed with an aqueous emulsion of 2i, leaf methanolic
 

e.tract and 00.O! "Iriton. 

T3 , ,prayed with an aqueous emulsion of 2'/ twig methanolic 

extract and 0.057 Iriton. 

Results sumn aried in Ill. 19, 20, 21, 22, 23. 



24 -

Ill. 19- Compariscn of leaves damage 4 days after 

treatment with 27. leaf methanolic extract 

iMd Con tro I 

Ill. 20 Corrp.:-ison of leaf dami ge 5 days 

after treatment with 24 ]eiif 

metharnaoIc extract anI conitrol. 
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11.21 - CoPa r I Son of leaf darrage 5 (lays 

after trmarment wi th 2% leaf 

methanle] ic extrLct (T 2), 2% twig 

netha-nclIc extract (T 3 ), and 

control (" 



.ATER..ATM. ITH AGLAIA Sp. 

/ a a 

CONTROL WITh LEAF METHANOL WITH TWIG METHANOL 
EXTRACT 

EXTRACT 



i 23 LEA DAA P G.- F. A - AGLAIA 

Uii 

"-
I-I 

1 4 

ct 
cl 

CONTROL 
tjITH LEAF METHAINOL 

EXTRACTEXTRACT 

WITH TI IG M ­ "THAN O 
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RRIEA/,waO PLAN
 

It can be ccn Iuded from Ihe ( iermenL.s on Agtaia sp.
 

that thre ex.I nt a pa, qihilIty o usin" this plant 
as an antifeedant 

for Srdopten Ulna in agriculture. IPlans have been node for the 

I ,'' 1l.1itu i IL'!. : 

1) Furdther asS'ess other irrnu latiorn of Agaa 6p. in the
 

field. 

2) Compare the activity of scopoletin, which 
is the active
 

antifeedant, in thi; plant, with other analogues. 

Toward the end of this reporting period, we had reasses:ed 

the insecticidol activitv of the plants which had been pieviously
 

studied and recorded in our earlior report 
with various for,,ul ations. 

Pr ar"able roult, , r. obtained from. the prolictinary studies.
 

"0 fin"l period of this project will 
 then be also spent. in evaluating 

their ,.T.plical ility ira the fields. 
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