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BACKGROUND

S. &Litura Fabr. is a widespread insect pest. It is polyphagous
and regarded as one of the most damaging pests in the world agriculture.
Pandy and Srivastava (1967) reported that the inscct attacks 112 species
of cultivated crops all over the world. In Thailand, at least 30
varieties of plants arc found te be host plants of this inscct1.

These include vegetables, floral plants, ornamental plants, economic

ficld crops and weeds.

The time required for egg, larval and pupal development are
2-3, 14 and 7-8 days rpspectivelyz. 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 vuncrable to external damage, it has been

chosen as the target organism for this work.

For self-defence, it is not surprising that plants would contain
substances wbich are instct antifeedants, insect repellents and insecti-
cides. Some naturally occurring antifeedants which have been published

. . A .4
are: glycosides of steroidal alkaloids, demissine , solacauline ,

5 6 . . .
tomatine”, leptines 1 and 11, ring A enone and/or ring D aromatic

7,8,9,10

steroids, the nicandrenones and other ; juglone (5-hydroxynaptho-

. 10 . . , 11 ., 12
quinone) ; the isoquinoline alkaloid isoboldinc , phenylpropanoids ~,

3,14

. - ‘ . 1
germacranes sesquiterpenes shiromediod and shiromol ; ent-clerodane

15 . 16
and clerodane diterpenes, clerodendrin J; caryoptin and others ;

[N . . 18 . 19
the hydroxylated steroid moljnntriolll; azadirachtin ; xylomolin ~;
.20 . 21 , D 22
ajuaarins’ ; harrisonin” ; polygodi.s. ugandensidial and wartburganal = ;
23 4 . 4 ., 25
inflexin'™; and ifndnmvdinz ; nrntop-.udﬂ2 and unedoside ~. However

there is no report of any of these suibstances being used eflectively

in agriculture.
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A number of naturally occurring compounds have been found to
cxhibit insecticidal activity. These include alkaloids, terpenoids,
phenolics, amines, chromenes, prenylated guinones and sesquiterpenes

. . . ., 20 . .
csterified with phenolic acids . Commercially, the substances which
have found their way to agricultural application are nicotine, derris,

.27
pyrethrum and the newer product, ryania . Crude extracts of the
plant producing these substances, or dried and powdered plant tissue
have a long history of use i, S5 Asia as irsccticides. However, none
of these 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 larvac of a species of
teetle, the Tlower from which pyrethrines are extracted needs synthetic
insccticides for protection from insects in the fields. In addition,
inscets can develop resistance to a certain chemicals after a long

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

constantly sought.

Since S. &{fura is onec of the major pests in SE Asia, the
aiscovery of a ncw and more effective insecticide with low mammalian
toxi1city from local plants would produce enormous benefiZ to the region

as well as to Thairland in general.

ORJECTIVES

1. To isolate and identify natural insecticides and antifecdants,
which have low mammalian toxicity for S. £{fura.

2. Extract or rynthesizing 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
Thailand. Samples were classified taxonomically and vouchers were
deposited an the herbarium in the Deparuicat of Biology, Prince of

Songkla University.

Ground plant materials were steam distilled or exhaustively
extracted with solvents. The extracts/steam distiliates were screened
for insecticidal and antifecdant activity with S. €4fura and the active
extracts resolved into fractions. Fach fraction was screened for
activity and the active fraction, again, separated into individual
constituents using quick column and preparative layer chromatography

on silica gel.

Fach o the individual components was tested again for activity
and the LC, value of the active compound determined. The structure of

the compound was elucidated vsing spectroscopic techniques.
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The leaf dipping (LD) methnd was used for the detection of
stomach poisoring and antifeeding activity, the third instars of
Spodop{eha £ituha Yarvae were left to feed on the leaves of Vigna

radiata which had t<en immersed in the tested solution then air-

dried. Ten larvae woere used in each of the four replications
{one as control). The number of dead organisms was recorded at
the end of cach day. The amount of the leaf consumption and the

larvae sive ware also estiinated.

The topical application (TA) method was used for the detection
of dermal toxicity, the tested solution was dropped on the thorax
of the third instar larvac. The organisms werc then left to feed
on untreated leaves of Vdgna nadiafa in a plastic -ontainer. Ten
larvae were userd in each of the four replications (one as control).

The numbter of dead organisms was recorded at the end of cach day.

The LD coupled with TA method was used for the detection of
the combired effect of stomach poisconing and dermal toxicity. The
tested rolution was drooped on the thorax of the third instar larvac.
The organisms were then Jeft to feed on the leaves of Vigna nadiata
which had been immersed in the sane tested solution then air-dried.
Ten larvae were used in ecach of the four replications (one as control).

The numbor of dead organisms was recorded at the end of each day.
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RESULTS/DISCUSSION/TABLES

Reinvestigation of the antifeeding activity of 4 Ajglala
species, e.g. A. adorata, A, adamantica, A. axrgentea, A. squamulosa,
revealed the significant ac.ivities even at low concentration. Attempt
was then made to fully explore the reaction of S. £4fuAa larvac 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 obtalned frem extracts/fractions from A. odorata.

The feeding of larvae was significantly reduced, the larval growth was
therefore slow. They eventually dicd. Table 1, I111. 1 show these

3

results in detail.

111, 1

~

MORTALITY OF §. LITURA FED ON ARTIFICIAL DIET MIXED
¥ITH DICHLOROMETHANE EXTRACT OF AGLAIA SP.

1
MORTAL 1TY




HORTALITY OF S LITIUEA F.

TABLE 1

FED ON ARTIFICIAL DIET MIXED WITH EXTRACT OF AGTAIA SPECIES
ACCUMULATIVE \ MJRTALITY (ABBOTT'S FORHMULA)
PLANT SPECIES ERACTION CONC (PPM)
DAY 2 ) 4 5 6 ? £ 5 10
Aglaia edorata CH, 10000 7.14 7.14 7 14 7.14 7.14 7.14 7.14 7.34 7.14 -
CH_C1, 10000 §.67  131.33 16.67 100.50 - - - - - -
L000 3.37 6.07 33.33 96.67 100.00 - - - - -
6000 1.33 6.67 33 231 96.67 109.00 - - - - -
4000 .00 0.00 53.33 100.00 - - - - - .
2000 2.00  0.00 33.33 70.00 93.33 100.00 - - - -
1) QCIC H.) 6000 0.00 0.00 0.00 0.00 o 00 0.00 0.00 0.00 -
2) QC(CH C1) 10000 0.00 0.00 3.44 57.14  92.85¢  S6.43 100.00 - - -
8000 0.00 0.20 10.34 42.35  73.%7 100.00 - - - -
8000 0.00 0.60 3.44 28.59  73.57  96.43 100.00 - - -
4000 10.00 10.00 17.23 24.99 39.2) 57.14 57.85 85.71 100.00 -
2000 0.00 0.00 0.00 0.CC  14.28  32.1%4  42.85 75.00 92.40  56.15



MORTALITY OF 3. LITURA F.

FED ON ARTIFICIAL DIET MINED WITH EXTRACT CF AGIAIA SFECIES

TaBLle 1

ACCUMULATIVE % HORTALITY

VABBCTT'S FORMULA)

PLANT SPECIZS FRACTION CONC(PrH-
DAY 2 3 4 5 6 7 5 16
Aglaiz odprata 31 QC(C H :CH C1,3:1) 10000 .00 .00 0.00 0.0v €.00 0.00 0.09 2.00 .00 0.00
8000 .oc .00 0.00 0.00 0.00 3.0u 0.00 6.00 b Q oz
§000 L33 .34 3.34 3.34 3.34 3.34 3.34 3.34 34 3.34
4000 .00 .00 0.0u 0.00 0.00 0.00 c.00 0.00 00 0.00
2000 .00 .0v 0.00 0.00 0.70 0.00 0.00 0.00 .00 0.00
41 go(en cy 16000 .00 .00 100.00 - - - - -
8000 .00 .00  100.00 - - - - -
600C .00 .33 30.00 100.00 - - - -
4000 .00 .00 73.34 100.00 - - - -
2000 .00 .00 30.00 93.11 100.00 - - -
S} QC (HeOH) 10000 .34 .44 ©5.51 100.00 - - - -
8000 .00 .00 30.00 93.11 100.00 - - -
6000 .00 .00 $2.38 93.10 100.00 - - -
2000 .00 .00 27.58 39.65 96.43 100.00 - -



HORTALITY OF

S. LIZURA F. FED ON ARTIFICIAL DIET MIXED WITH EATRACT Or pAQIAIM SPECIES

ACTUHULATIVE Y HCRTALITY

{AEBOTT < FCRMULA)

PLANT SFECIES FRACTICN CONC(PPM)
DAY 1 2 3 5 5 2 3 9 10 11
Aglaia odorats HeOH 10000 0.00 6.67 23.33  93.33 100.00 - - - - - -
:
: 80.0 0.00 3.23 £6.67 66.67  89.8%  §6.%% 10C.CO - - - -
|
: 6000 J.60 0.00 $0.00 66.67  66.20 91.10  $6.55 100 0O - - -
.
'
' 4000 0.00 0.00 1.33 1,33 16.67  44.82 62.07 82.76 82.7% 96.55 .00.00
'
B
: 2000 0.0 0.00 3,33 3.33 344 6.89  24.13  26.%  37.92 8%.%% -
H
PY- -~~~ EtOAc ({insol) 10000 29.00 0.00 9.00 0.00 0.00 0.00 3.44 27.58 34.47 $1.72 -
'
} 8000 0.00 5.00 0.00 0.00 0.00 0.0C 344 20 B 20.€3 27.%8 -
,
. 6000 0.00 3.00 0.00 0.00 0.00 0.720 3.34 .44 10.34 10. 54 -
H
. 4000 6.00 0.00 0.00 0 ¢0 6.C0 0.0¢ 0 90 0 09 0.09 0.00 -
'
. 2000 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.060 0.00 0.00 -
'
1]
pooeeo-- ® FtOAc (sol) 10000 0.00  10.34 4£.27 35 55 100.00 - -
, 5000 0.00 5.89 $S.17 1C0.9¢ - - -
: 6000 0.00 .87 27.58 £5.65 100.00 - -
:
. 4000 0.00 0.06  10.34 96.55 100.08 - -
)
' 2000 0.00 6.89 20.63% 52.07 83.65 100.00 - - -



HORTALITY OF 3 LITURA F. FED ON ARTIFICIAL DIET MIXED WITH PSTRACT CF AJIAIA specrrs

i
; ACCUMULATIVE \ HORTALITY (ABBCTT'S PORNULA)
PLANT SPECIES FRACTION ! conciprn
|
{
! Day 1 2 3 " ) 6 7 8 3 10 1 12
i
Aglaia odorara cuocr, | 300 .00 0.00 D-00  3.08 3300 6300 90.00 $3.00 100 .50 - - -
1
‘ 500 .00 0.00 %00 500 10,00 12.50 20.20 33.00 35.08  60.60 60.00 65.00
:
i
: 400 .00 0.00 0.00 0.00 0.00 300 20,00 30.60 40.00 «5.00 40.00 40.00
.
: 200 .00 0.90 0.00 0.00 0.00 0.00 0.00 5.00 5.00 13.00 13.00 1%.00
]
'
"""" * MaOH soe .00 0.20 0.00 0.00 5.00 s.00 5.00 5. 00 $.00 5.00 s.00 .00
: ]
! 500 .00 5.00 5.00 $.00 .00 5.00 5.00 5.00 s.00 .00 5.00 5.00
t
1
! 402 .00 0.00 5.00 $.00 s.00 $.¢3 s.00 s.00 .00 5.00 5.00 5.00
'
1
: 200 .00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.co 2.00  0.00 o0.00

1]

78,

40.

15,

o0

00

[+1]

.00

.00

.00

.00
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14 1% 1% 17 18 19 2 21 22 2 o4 2 26 27 28 29 a0
7% 00 75.00 84.21 B9.47 S8.47 89.47 89.47 94.73 100.00 - - - - - - - -
40.00 ~0.00 78.94 84.21 B9. 47 94.72 S4.73 9¢.7) 94.73 94.73 100.00 - - - - - - -
15.00 «0.00 15.78 26.31 11.%7 31.57 81.%7 “o.64 4210 42.10 52.61 52.63 52.63 52.€3 - - - -

,

5.00 15.00 1s.00 30.00 40.00 40.C0 40.00 40.00 50.00 55.00 55.00 60.900 65.00 70.00 70.00 B80.00 B80.00 85.00
% 00 5.00 10.00 10.60 10.00 10.00 10.00 0.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 2%.00 30.00
3.00 .00 5.00 5.00 5.00 .00 5.00 5.00 5.00 5.00 5.00 5.00 .00 S.00 5.00 5.00 S.00 5.00
¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 5.00 5.08 5.00 5.00 $.00 5.00 5.00 5.00



PED ON ARTIFICIAL DIFT MIaAED WITH EXTRACT OF 3o K213 SPECIES

TABLT

HORTALITY OF . LITURM F.
i
H ACCUHULATLIve % HORTALITY ¢(ABBGC.T'S FOPHMULA)
PLANT SPECIES E FRACTION CCHC (PPN)
| i
! Day 1 3 1
hl
Aglala andamanica F‘HJ 10000 .00 .00 0.C0 3.33 31.33 .33 333 1.31 3.32 3.33
)
'
; 8000 .00 .00 0.00 3.33 3.5%6 3 .56 31.% 31.5%6 3.5%6 3.%
:
: 6000 .06 .00 0.00 0.00 0.00 0.00 0.0 [ ] 0.00 0.00
i 4000 .00 .00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
3
’
H 2000 .00 .00 0.00 0.00 0. 00 ¢.GOo 0.00 ¢.00 0.00 c.00
.
be---d 0 ? b
\ ?HICI‘ 10000 .00 .00 3.3 10.00 10.71 1C. 71 oMm 10.71 10.M 10.71
: 8000 .00 .00 0.00 16.67 16 67 16.67 16.07 16.87 lo.w¥ 16.67
:
Ll
' 6000 .o .00 0.00 0 20 0.00 0.00 0.00 Q.00 0.00 0.00
.
' 4000 .or .00 .30 0.00 0.00 0.00 0.00 0. 00 0.00 .00
;
X 2069 .00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.oc
'''' ~ MedH 10000 .00 .00 3.3 10.00 13.34 13.34 20.00 23.34 23.34 23.34
—
'
; 8000 .00 .00 0.00 0.00 0.00 - 0.00 0.00 1.133 3.13 31.133
.
'
H 6000 .00 .00 0.00 0.00 0.00 0 00 0.00 3.33 31.33 3.33
.
: 4000 0.00 .00 0.00 9.00 3.00 3.00 9.00 6.C2 Q.07 [ORyIv}
.
H . 2000 .00 .00 0.00 0.00 0.00 9.00 0.00 0.00 .00 0.0C




TABLE I

KORTALITY OF S+ LITURA F. FED OM ARTIFICIAL DIFT HIXED WITH ZNTwaCT OF AGIALA ~PECIES

ACCUNULATIVE \ KORTALITY (ABBEO.['S FORMULA}

PLANT SPECITS PRACTICH sl (FPH)
! Lay 2 2 3 4 s [ 7 3 bl 30
i
Aglaia aCwwatas CH 16200 0.60 & 00 0.00 0.00 9.0 ¢.00 0.0 0.50 5.00 0.90
——r
j 8000 1.3 3.33 1,31 3.23 3.13 1.3 3.33 3.3 3.33 11
’ 6000 0.00 0.60 0.00 0.00 9.00 0.00 0.c0 0.0% 0.00 3.33
' 4000 0.00 0.00 0.00 0.00 0.09 0.00 0.00 2.00 0 5o 9.06
. 2000 0.00 0.00 0.00 0.00 0.00 0.co 0.90 5.00 c.00 0.00
CH C1, 10000 0.00 0.00 0.00 20.00 62.33 70.00 63.33  $3.33 100.90 -
)
. 2520 2.00 0.¢0 €.00 3.33  43.33  £3.33 53 33 9¢.£7 100.00 -
i
E 6000 0.00 3.00 3.05 6.7 23.33  46.€7  $0.00 86.67  $3.33  36.6?
.
. 4000 0.00 0.00 3.33 10.00 26.67  $3.33  s3.331  $2.0%  56.6¢ 100.00
.
: 2000 0.00 0.00 3.33 13.33  20.C0 20.00 ©0.00  73.33  a3.33  93.32
4
(""" HeOH 10000 0.00 0.09 3.33 10.00 23.33  $3.33  70.00 B3.33 86.87  93.31
]
.
! 8000 3.33 3.13 6.67 16.67 16.67 50.00 60.00 =0.00 83 .33 $3.3)
X
. 6000 0.00 0.06 0.00 .67 10.00 30.60 46.87 70.00  83.3:  96.67
X
. 4000 0.00 0.00 0.00 0.00 3,33 10.90  23.33 o 87 &0 du 83 3
:
: 2000 0.00 0.00 31,33 3.3 3.33 6.66 20.GG 40.00  4c6.6n  79.6?




HORTALITY OF §. LITURA F. FED ON ARTIFICIAL DIET HIXED WITH EXTHACT OF AgIAlA SPECTES

TaBLE

!

ACCUMULATIVE Y HORTALITY

(ABBCTT'S FORMULA}

PLANT SPECIES FRACTION CONC (PPnh)
Day 1 2 3 S 10
Aglaiy aguamulosk CH, 10000 .00 .00 0.00 .00 0.00 0.00 0.00 .61 5.67 €.€7
. 8000 .00 .00 0.00 .00 c.00 0.00 0.920 00 5 oe 0 00
, 6000 .00 .00 0.00 .00 0.00 0.00 0.00 99 0.00 9.00
‘
. 4000 .00 .00 0.00 .00 0.00 0.00 0.00 .00 0.00 0.00
:
) 2000 .00 .00 0.00 .00 0.00 0.00 0.00 .00 0.00 0.00
1
)
[~"""'cn c1, 10000 .00 .00 0.00 .00 0.00 0.00 0.00 .00 0.60 0.00
L)
i 3000 .00 .00 0.00 .00 6.00 0.00 0.00 .00 €.00 0.00
'
.
! 60V0 .00 .00 0.00 .00 0.00 5.00 3.00 00 &.0C 0.00
.
. 4000 .00 .00 0.00 .00 0.00 0.c0 v.0% o3 c.cc 0.¢3
! 2000 .00 .00 0.00 .00 0.00 0.00 0.00 00 0.00 0.00
;
i
""" HeOH 10000 .00 .00 0.00 .00 0.00 0.0 0.0d .v0 3.6C 0.C0
)
: .
H 8000 .00 .00 5.00 .00 0.00 0.00 0.00 .Go 2 00 0.00
‘
: 6000 .00 .00 0.00 .00 0.00 0.00 0.99 .00 0.00 L. 00
:
. 4000 .00 .00 0.00 .00 0.00 0.00 9.00 .00 0 ou 0.60
)
]
! 2000 .00 .00 0.00 .00 0.00 0.90 0.00 .90 o.0c 0.09




1

TABLE

HORTALITY CF g, LIIURA F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT OF DYLOXYLID SPECIZS

CONC ACCUNULATIVE v HORTALITY (ABBOTT'S FORMULA)
PLANT SPECIZS FRACTICN (PPH)
1
Day 1 3 6 7 10
Dysoxylus Exocatum CH 10000 0.00 .00 0.00 0.00 .00 .00 0.00 6.66 6.66  16.67
e
1t
! 8090 0.00 00 0.00 0.00 .00 o0 0.00 .66 10.00 20.00
I
i
: 6006 6.00 .09 .00 ©.00 00 .00 1.3 6.67 10.00 26.67
H
-2
CH C1 10000 0.00 .00 0.00 0.00 ) .00 2.00 3.313 1.33 3.33
— CH.C1,
:
. 8060 0.00 .00 0.00 0.00 .00 .00 0.00 3.33 3.33 3.33
1
]
' 6000 0.00 .00 0.00 0.00 .00 .00 0.00 3.33 16.67  23.33
:
Y vicryatal 10000 0.00 .00 0.06 ©.00 .on .00 1.33 6.57 6.67  16.67
]
1
: 8000 0.00 .a¢ 0.00 0.00 .00 K] 3.33 .67 6.67  16.07
'
. 6000 0.00 .00 0.00 0.90 .00 .00 0.0C 3.13 31.33 10.00
1]
1
. 2lnon-crystal {30000 0.00 .00 0.00 0.00 .00 .00  10.00 10.00 16.57 16.67
i 8000 0.00 .00 0.00 5.00 50 00 5.00 0.00 0.00 0.00
: )
! 5000 0.00 .00 0.00 0.00 .00 00 0.00 3.33 10.00 13.13
,
:
i1 MooH 10000 0.0¢ .00 0.00 0.CO0 .00 .00 13.33 13.35  13.33 13.13
8000 0.00 .00 0.00 0.00 00 .00 0.00 0.00 0.00 0.00
6000 0.00 .60 0.00 3.33 .33 6.67 6.67 5.67 6.57 6.67
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HORTALITY

aF w v

F. PED ON AKTIFICIAL UIET HIXED WITH LATKACT CF LYSCIYLUM SPECIES

R
ACCUHULATIVE \ MOKRTALIZY (ABBOTT'S FORMULA)Y
PLANT SPECIES FRACTION COHC{PPH)
Day 1 2 3 . 5 & 7 ) 5 12
Dysoxylum sp C H, 10000 31.33 3.3 3.33 3.33 33 31.33 .33 13 3.33 3.13
' 8000 0.00 0.00 0.00 0.00 .00 0.00 .00 .00 €.67 10.00
. 6002 0.00 0.09 0.00 0.0 .00 0.00 .00 .67 6.67 10.00
.
ceod
CH CY, 10000 0.00 0.00 9.06 0.00 .00 0.00 .00 .00 3.33 3.33
. 8000 0.00 0.co 0.00 0.00 .00 0.00 .00 .00 6.00 0.00
,
'
: 5000 0.00 0.00 0.00 ©0.00 .00 0.00 .00 .00 o 00 0.00
- waoH 10000 0.00 0.00 0.00 0.00 .00 0.co 00 09 0.00 0.00
. 2000 0.00 3.3 3.33 3.33 .33 6.67 .67 .67 6.67 6.67
. 6000 0.00 0.00 0.00 0.0V .09 c.00 .00 .00 0.00 c.00




Separation was carried out to isolate the active constituents
from A. odorata using the scheme as shown in 111, 2. From the purified
fraction of high activity, a bisamide, odorine(1) was isolated.

Its structure was cvidence from its NMR spectra (111, 3) and the

stereochemistry was contirmed by x-ray crystallography (111, 4).

1l1. 2 -~ Diagram showing scparation scheme for odorine

u, ™ - 0.6 T wggemin
¢ Uy (90 - 0.8+

N .
yop (600 - 0.8
= e - 0.

{3 - 0.03 ) » 13
&: oo o ' @ - o




111. 4 - Crystal structure of odorine

Unen re-testing the activity of this pure component, no
i £ " [ I '

sipnificant antiveeding activity was observed. Therefore this compound

cannot be the active ingredient and may only acts as a synergist in the
active fraction.

further attenpt wae then made to isolate the minor constituents

in the active fraction. ltinallw, with extensive chromatography

(quick velumn, chromatotron) scopoletin (2) was isolated.
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This substance was confirmed as the active ingredient
since 100% larval mortality resulted from an LD method using 160 ppm

solution of this substance.

Experiment was carried out te pre-determine the formulation
and application method for testing the antifeeding efficiency of the
crude extract in the ficld: ten thi.. instar of S. £44ura were left
te feed on each of 4 Vigna nadiata planis in clay pots. The pols were
surrosnded by water in clay trays to prevent the larvae to leate the

plant rots,

Lrude methanolic extract was admixed with bentonite in 1:3
by weight : 3 parts of bentonite were added to ) part of methanolic extract

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

powder.,

An aqueous emuleion containing 0.05% Triton and an equivalent
of 727 crude methanolic extract was made from the brown powder and sprayed
on two of the Vogna raddata jlante. As a control, the other two plants
were wpvoved with a «olation containing the same concentration of Triten
and bentonite. A marked ditference in the leave damage between the two
titer 6 daye, the control plants were

v

cets of piante was ohserved,
completety eaten up while the treated plante remained wealthy.

The resnbon e sNewn dn 1YL N



111, 5 - Vigna nadiala 6 days after treatment with

crude methanolic extract (treated-control-

trrated-control).,

A small scale field test was then carried out with this
formulatien, 150 Vigna radiala plants were grown in cement pots
(111, 6). After 30 day«, 300 third instar larvae of S. &4fura vere
left to feed on the leaves in each pat (111, 7). The plants in 4 pots
were oprayed with the tected solution (111, 8). At i control, another
“opetn o were spraved vith an aqueous solution containing the same
concentration of hentonite aud iriton, A miarked difference in the
deprec ot feeding wan obeereod (117, Y, 111, 10) at 24 hours.
Vicual ectization of the area of leaf damage and number counts of
resaining larvae were done ot 24, 4K and V¢ hours after spraying,

uadng the following formula :-
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Calculation of area of leaf damage by S. €{tura

% oof leaf damage = a(5 x 0.5) + b (5 x 0.38) 4+¢ (5 x 0.18)
¥ L3
5 xn
= al2.5) v bU1.9) » < (0.9) x 100
5 xon

a = no. of leaves which were damaged nere than 50%

b = no. of leaves which were dariged rmore than 25%

¢ = no. of leaves which were damaged rore than 10%
(or no. of leaves with continned damaged spols)

d = rno. of leaves which were less than 10% damaged
(or no. of luavee with discontinued damaged spots)

e = no. of leaves which were not damaged

c e 2

2 = approx. area of 5 cm, in which degree of damage was
estimated

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

treatment

Similar test was also carried out with an aqueous extract

of 10% ("/w) fresh leave and 0.05% Triton.

The results of both tests were shown in 111. 11 and 111. 12,
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1. 7 - S. {dtura were left to feed on Vigna radicta leave.
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I111. v - Vegna radiata 24 hrs after spraying with

control solution.
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after spraying with tested solution.

S
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111. 11 - Comparison ¢f {eeding area in

tested and control esperiment.
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The nfficacy of the Aglada 4p in crop protection was tested

in the farmer plots:

Pleld Test 1, 111, 13

Date i 10 December 1987

Place : Farmer plots at Ean Mae Tae, Amphur Sun-Sai, Chiang Mat
Crop i Cauliflowers, 45 days after seedling transfer

Bumber of larva @ S, £itura's eggs were attached lo the cauliflower's
leaves (111, 14), #fter 7 days, larvac hatched and grew to
third instar (I11. 15), at which time the number of larvae

was counted prior to spraying.

Treatnents Tl, sprayed with contrel solution, 0.05% Triton in aqueous

solution

12, sprayed with an sjueous suspension containing 8% of
methanolic extract-bentonite (1:3) mixture and 0.05% Triton
T3, sprayed with 10% fresh leaf aqueous extract with 0.05%
Triton

T,, sprayed with 10% dry leaf aqucous extract with 0.05%

4

Triton

Observation - count aumber cf larvae prior to spraying'IZ, 24 and 48

hours after spraying

Feaulte - summarized in I11. 16,
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I11. 13

Cauliflowers plots
used in Field Test I.
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I11. 15 - Third {nstar larvae from the

attached ecpgs.
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Yield Test 2

bate : 21 February 1988
Place : Farmer plots beside road leading to Wat Sart Luang, Chiang Mai
Crop ¢ Broccoll, <0 days after seedling trensfer

Hurber of larvae @ 200[rep.
" . . . . . 2
fumber of replications @ 3 replications of 1 x 3 m™ plot.
Treatnent Tl‘ sprayed with control solution, 0.05% Triton in aqueous
solution.
T2, sprayed with 107 dry leal aqueous cxtract with 0.05%
Triton.
T3, sprayed with 10% dry twig aqueous cxtract with 0.05%

1riton.

Results sunmarized in 111, 17, and 111, 18,
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TREATMENT WI1TH AGLATIA SP.
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Althouph some degree of efficacy of Agladla 4p. cxtract im
crop protection was observed, accurate results could not be acheived
duee to the diminishing numbers of larvae both in the treated and control
experiment.

Another experiment was then carried out under the L-tter

contralled conditions.

bate : 30 March 1988
Flace : Posr-harvest Centre, Chiang Mai University
Crop ¢ Broccoli (25 days after seedling transfer]) in clay pot

survcunded by 1 inch of water in clay tray to prevent the

Pirvae from escaping.

Nuther of larvae @ 20/pot
feplications @ 4 replications of 10 pots
lreatmen : 11‘ sprayed with control solution, 0.05% Triton in

aqueous solution

T?, sprayed with an aqueous emulsion of 2% leaf methanolic

extract and 0.05% Triton.

T epraved with an aqueous emulsion of 2% twig methanolic

3

extract and 0.C5%. Triton.

Results : sumzarised in 111, 19, 20, 21, 22, 23.



I11. 19 - Compariscn of leaves damage 4 days after

treatment with 2% leaf methanolic extract

and control,

1. 20 - Comparison of leaf damage 5 days

after treatment with 2% leaf

methanolic extract and control.
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111, 21 - Comparison of leaf damage 5 days
after treatment with 2% leaf

methanolic extrect (T,), 2% twig

2
methanclic extract (TB)' and

control (Tl)'
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AEMARX/WORK PLAN

It can be cencluded from the experiments on Aglada ap.
that there enist a pecnibility of using this plant as an antifeedant
for Spoduptena €4tuka in apriculture. Flans have been made for the

followine studies:

1) Further assess other formulations of Agﬁai 3P. in the

field.

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

antifeedant, in this plant, with other analcgues.

Toward the end of this reporting period, we had reassessed
the insecticidal activity of the plants which had been previously
studied and recorded in our carlier report with various formulationas.
Resarkable resulos were obtained from the preliminary studies.

The final period of this project will then be also spent in evaluating

their applicability in the ficlds.
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