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ABSTRACT

No-choice, multiple-ch experiments have been
conducted to test farmer's reports on t rrency effect of
madre de cacao, Gliricidia sepium (JACQ.) STEUD (Leguminosae) to the
Diamondback moth Plutella xylostella (L.) (Lepidoptera: Yponomeutidae).
The methods of preparation compared were: 1. ethanolic extract (20_mg/ml,
10 mg/ml), 2. three cups water extracts (20%, 10% on dry weight basis) and
mulching (chopped, whole leaves).
The ethanolic extract at 20 mg/ml produced a reduction of
red to the control in the no-choice, multiple-

oviposition by 70% compared :
choice and field cage experiments. At a concentration of 10 mg/ml, the
duced an oviposition deterrency of 25% only, compared

ethanolic extract pro

with the control.
ced in a no-choice experiment, comparing

Water extracts produ | ' mp
10, 5 and 0 % a reduction of oviposition to

concentrations of 30, 20, ' . :
1.3; 8.1; 4.0; 15.2 and 31.8 %, respectively. In the field cage
! r extracts produced a reduction of ovi-

d 10 % wate
the control.

experiment, the 20 an
% compared to

position to 7.1 and 13.6

de in the framework of the Philippine-German
Project (PGBPPP), a cooperation between Bureau
lischaft fiir Technische Zusammenarbeit
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Mulching both with chopped and whole leaves produced in al| thre,

test types ascertain but unreliable reduction ran_ging from 6?% in the
choice test to 110X in the field cage experiment. This methoq 0;

application is not effective.

INTRODUCTION

e of oviposition deterrents to protect crop plan
before any feeding damage does occur, is of
ts to develop integrated plant protectio,

The potential us
from insects at a stage
great interest for todays attemp
strategies.

hemicals mediate host finding and host selection of
cues and contact chemoreception. Ip
Plutella xylostella, allyl isothiocyanate or
sinigrin stimulates oviposition of the female DBM in the presence of 3

bly other chemical stimulus (REED et al.

favorable physicat and possi t
1989). In general, antennal receptors aré responsible for perception of

volatile stimuli (olfaction) and

Semioc
many insects via olfactory

Diamondback moth (DBM)

contact receptors are involved for

nonvolatile cues. In most cases, olfactory cues mediate behavior before
contact with a plant, whereas contact chemoreception comes into play
after landing (MORGAN, E.D.,MANDAVA, N.B. 1990)

Gliricidia sepium is a plant species which is long known to

Filipino farmers for its pest control properties. In a survey conducted in
Central Luzon and Iloilo Provinces, G. sepium was the most popular
E.C. 1989). Eighty two

species reported (ADALLA, C.A.,ATIENZA,

percent of farmers who had experience with plant pesticides claimed
that the leaves of this plant when broadcast into the paddy, would drive
away pests, particularly stemborer, but also rodents.

In the research program "Integrated Studies in Botanical
Pesticides for the small Farmers", coordinated by PHILIPPINE
COUNCIL FOR AGRICULTURE AND RECOURCES RESEARCH
AND DEVELOPMENT (PCARRD) 1989 G. sepium was identlﬁedﬂa
having ovicidal activity of 96.7% as petroleum ether extract at 20 i
mg/ml and insecticidal activity as ethanolic extract with a mortality ©
93.3% at 200 mg/ml and 86.7% at 100 mg/ml.

~ Ithas been reported that farmers from the south of t-h;
Philippine Island of Cebu, are knowledgeable about the OV‘posm?w
deterrent effect of leaves of the leguminous shrub G. sepium 0l
when used as mulch. It was therefore decided to test thelf loF
knowledge of the allelochemical effect of this plant specié
scientific methods.

stoll, et al.: Gliricidia sepium as a Possible Source of Semiochemicals D i
2 te
oviposition of Plutella xylostella (L.) (Lepidoptera: Yponfameun'dae) ean e 1

m_ﬁesgar}fh proved that this non-host plant species, the

;Z%ocll]e(:#iscaﬁsrtl;lgtgétseplum (Fam. Leguminosae) possesses
as oviposition

water extract. p on deterrent to P. xylostella as

MATERIALS AND METHODS

Insect and plant culture

Test insacts were taken from a laboratory cul i

g t
been refreshed by field-collected pupae of P. leol;tel;lr; v;lt])lcf:t r:g
months prior. The rearing took place on 7-8 week old cabbage plants
var. Resist Crown at 22-28°C, a RH at 50-70% and a 12/12 L/D

photoperiod.

For the experiments, 0-48 hours

. ' ! -old adults were used. Inth

no-choice bioassays, 40 adults were introduced, in the multiplé choticz
test and in the field cage experiment, 1,000 adults were introduced

The duration of oviposition was 48 hours for each type of experiment .

Preparation of plant materials and extracts
Water extracts
Initial bi]o;s:z:)yfz}?d multiple-choice test in big cage:
el Sihhloelzlirvses were extracted in 100 ml distilled
Bioassay5 cc)lrgpalrissorzlé)f concentration: ‘
extracted in 100 ml dised water for 34 houre 0"
Field cage-experiment: 10 and 20 mg/ml:

10 and 20 ¢ of dried plant
o owd i
100 i distilted warar f%r 24[:10\:rser were extracted in

Ethanoljc extracts

Field-cage experiment: 10 and 20 mg/ml
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Mulching |
¢ 5 ed le
Blowssay g :\hho(?lg leaves on
5 whole leaves arou

- ent: 500 fresh leaves around 10 seedings
eriment:

A aper collar around plant neg
e "&,333 collar around plant neck
ind plant placed on cagefloor

3 Cage-exp ) '
Field onducted with a perfume atomizer untj the
c

i t run-oft.
edling was completely coated, but not to ff
se

EXPERIMENTAL METHODS

No-choice bioassay

: a cage with a wooden frame and screengg

Tne te?lcug(l)tx‘ggiﬁ) (ﬁg? The test plants were 5-6 weeks g

walls, measul‘fln(:-g In the mulching treatment, 5 leaves were used for

cabbage seed l[l;f'e no-choice test comparing different concentrationg

fost g e e es were used instead of seedlings. These le_aves were

individual leav t tubes (2x20 mm) which were placed vertically int

m§er{ed i te;f 200 cc volume filled with soil and covered with a

drg;l?gg"glrlpsﬁve replications over time were conducted for each type,
pa g

Multiple-choice experiment

The test unit was a cage with a wooden frarrll(es E(l)l‘;?l erg:g:gg
walls, measuring 150x100x50 cm. Five 5-6 “i'eeations { gy gt
seedliﬁgs were used per each treatment WI:l::nrgeé)dl(;S O alain

; X a
e. The experimental design was .
(r::rﬁiomized desipgn. The experiment was repeated 5 times.

Field cage experiment

. ith nylon
The experimental unit was a field cage, W%H:ix‘;g?imgnla
screen with the measurements of 4.5x4.5x2.0 m. toing 4 blocks
design was a Complete Randomized Block Design D (reatment
Each block was divided into 2 times 4 treatments. Soraying WS
consisted of 10 6-weeks old cabbage seedlings. Sp
conducted as under the no-choice test.
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zv,'l;gsi{ion of Plutella xylostella (L.) (Lepidoptera: Yponomeutidae)

Experiments conducted for the determination of oviposition deterrenc

Experimental Oethod

Objectives

No-choice Test Initial bioassay

water extract, whole
leaves, chopped leaves
water extract at 30,
20, 15, 10 and 5%

water extract, whole
leaves, chopped leaves

Comparison of concentration
Multiple choice test Verifigation of results of
no-choice test in a multi-
ple choice design
Probing of results from no-
choice and multiple-choice
tests under semi-field
conditions

Field cage experiment water extract, ethano-

lic extract, whole
leaves, chopped (eaves

RESULTS
Initial bioassay

Table 1. Oviposition (%control) of P xylostella on cabbage seedlings

treated with leaves of G. Sepium as water extract and as
mulch in a no-choice cage bioassay.

Treatment R1 R2 R3 R4 RS Ré Mean cv
Water extract 9.9 24.2 46.2 27.8 12.5 31.0 25.3 a  52.1
Chopped neck  15.3 2.6 120.0 70.7  108.4 90.0 67.8b 72.0
Whole neck 16.5 17.2 113.5 28.7 1046.9  92.9 62.3b T73.9
Whole floor 55.8 30.8 118.9 160.5 117.2 93.8 96.2 bc 48.7
Control 100.0  100.0 100.0 100.0  100.0 100.0 100.0 ¢ =

Based on five seedlings/treatment and replication and 40 adult DBM. 1In a

column, means fol lowed by a commo
3t the 5% level by DMRT.

. In this experiment, the water extract of G. Sepium was
Significa

antly different from all other treatments with only 25.3% of
gggg laid compareq to the untreated control. The mulching did not
uce a

Ny pronounced effect worthwhile pursuing.
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Comparison of concentration

$ 5 eiliite -abbage leaves sprayed

oo of Poxylostella on cabba S wig

Table 2. pro.sm't:pactg of G. sepium at difterent concentrationg 48
1\:(?:1?2 e;ﬂer release of adults in a no-choice test, eXPreggeg

as absolute numbers.

e e

Concentration - R2 R3 R& RS Mean o
(%

2 0 29 3 %2 1

30 ?Z 161 4 110 69 88.0 6§:§
20 82 34 23 34 25 39.6 ¢
» 434 99 241 30 8 162.6  oq;
10 756 335 43 150 340 324.8 8.3
: 37 101 653 790 573 0.8 g

gased on 5 leaves/test unit and 40 DBM adults

g > P xyloste cabbage leaves sprayed with

. Oviposition of P. xylostella on cabbag :
Table 3 wait)er extracts of G. sepium at different concentrations 4§
hours of exposure in a no-choice test in percent from

control.
concf%ration R1 R2 R3 R& RS Mean o
0.5 1.3 1294
0.2 0.0 3.7

gg 32 14.6 1.8 13.9  12.0 8.1 98
15 4.7 3.1 3.5 4.3 4.b P
24.9 9.0 36.9 3.8 1.4 5.2 4
1[5) 43,5  30.4 6.6  19.0 59.(3) I

0 100.0 100.0  100.0  100.0  100.

Based on 5 leaves/test unit and 40 DBM adul ts

tration
Table 2 and 3 show a clear dependency between concen

and oviposition deterrency. -
. , ) nl 1.3% €88
Table 3 shows, that in the 30% water extract, 0 y (rach

i % water €X
are deposited compared to the control. Eyentl'lpdthe 5%
only 31.8% eggs compared to the control are laid.
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Figure 1. Relationship between con
G. sepium and oviposit
cabbage leaves,

centration of aqueous extracts of
1on by P. xylostella on treated

Cviposition (% from Control)
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0

Field cage experiment

Table 4. Oviposition of DBM in a field cage experiment comparing

different treatments with G. sepium, expressed in absolute
numbers.

Number of eggs laid (48 hours)

cv
B1 B2 B3 B4 Mean
Extract EtOH
20 mg/ml 282 303 51 280 229.0
. 44.6
10 mg/ml 435 453 552 645 521.3 23.6
Extract H20
?8; 35 9 32 51 31.8 102.6
o 92 84 52 35 65.8 25.8
Mulching
chopped 450 449 7
55 564 535.5 59.0
whole 862 419 656 205 554.5 15.4
Control
EtOH 664
689 596 850 70 -
W2 2.0
0 863 583 825 273 637.3 =

Baseq ¢

n 1 " ;
f"“9Ned yO aéc\;;t;inolld Seedl‘”gs/tre_atm_en_t and block. In a column, means
*F significance by DMgy. o 7€ MOt sianificantly different at the 5% level
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i he oviposition deterrency eftect of g

" ymparison of the pviposition GEIE T~ = 0 ‘
Bl Cn;ethpuds of preparation and concentrations of G. sep

P xylosella in a field cage U ial.

; ‘erenl
tum y,

Ovigoorsor: % irom Controd

i :_'\\
ol
o B )

(]
TihE Y. watey

Metas

R 0wt 207. chop TN wp/ml. 10%, whole

In Table 4 results obtained in the former experiments confirm
the higher oviposition deterrency power of the water extract of
G. sepium. In the treatment using 20% water extract, the ovnposmog
per block was 31.8 eggs and for the 10% water extract 65.8 co.mlpare
to 702 eggs for the ethanol control and 637.3 for the water control.

Stoll, et al.: Gliricidia sepium as a Possible Source of Semiochemicals Deterrin,
Oviposition of Plutella xylostella (L ) (Lepidoptera: Yponomeutidae) ¢ Lt

Table 5. Oviposition of P. xylostellq in field cage experiment,

(c:gl:x:l%almng different G. sepium, expressed in % from

Number of eggs laid (48 hours)

B B2 B3 B4 Mean —
Extract EtOH
A D83 2 om oume
Extract H20
W W mom ogm e
Mulching )
hete . ®e  ne mi Wt Memc s
Control .
e WD g wme:

Based on 10 é-week old seedlings/treatment and block. In a colum means

followed by a common letter are not signifi i
el e B significantly different at the 5% level

DISCUSSION

These data clearly indicate the superiority of the w
f})l(;rgc(:)t;’ over all the other treatments with an ovipf)sition of a7t-%r5%asfz<li-
i conf‘;r‘:latder extract at 20 mg/ml of the no-choice experiment could
0 g/t }f with this field cage experiment. Ethanolic extracts at
= G owever, show very minor effects. Also mulching, using
ves and chopped leaves showed again very small effects.

PROSPECT OF ys
I
SYSTEMS FOR p xyz% ngSEPIUM IN INTEGRATED CONTROL

At res : . . .
?“Stainablep ent, this plant species is being promoted as part of

lmprovemen?g;gu!tural Systems due to its positive effects in soil
: > Srosion control but also as feed source for livestock.

he In¢
r e .
-reasing cultivation of this species contributes also to the

inc o
Teasing availability of plant material.
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: ification of a semiochemical for reducmg the
ovipositrilt;lrlleoédlsr;ctylostella has just begun. At tl;le ;Eoéni?ﬁ’, tlhere IS

: tion yet on the che.mlcal aspects suc lp a .SOIVent,
mformsaible compounds, optimal concentration but also Persistence ;
:ﬁzp::vironment, etc. It is known to be water SOI:cll)l'e' This makeg it
potentially interesting for farmers who are interested in preparing th,
own extracts.

This potential candidate as oviposition deterrent may be apq &
prospective component for an integrated control strategy f,
P. xylostella presently being pushed for.
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