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ABSTRACT

Two hurid e

golden o

Ll snalls (Fomaceas 570,

were divided into @aw treatments @ I {(conkral), 11

LR T
Tead method) ITD ¢ L2.3% leat esutract), IV (257, V{00,

VI (75%) . &fter 48 hours of

ching ., 1t was obserwvad Loat

leaft axtiract it e 1% A b

Lo sad ] corybrod i

mol luscicide Chearn the leaf

The most eTfToctive
leat extract concentration wWeas DY, The S0O% concentration

was  not  able to Bill a significant number of @ snails. il

those that survived have ilmpaired cheanoreceptors and muscl:

fu

-

Flibers.



A COMPARATIVE STUDY ON THE MOLLUSCTOIDRAL EFFE O wWHOLE L
AND LEAF EXTRACT OF Blumea balzamifera Lann.

on Fomaceas s02. (Golden apple

INTRODUCTION

v dnvarianly callaed oloden miracls anall,

beacausa  of its  rapid arowth  orates Golden  apple  soatly

hecause 1t can grow as big as on apple and  goldan N CARESl

brecause it aal Ui Ten tharn our aaetive kuhol,

in  abundance in rice Tields and drcoagationr canals  noe

The Golden ancic onadvl, is a bvdordd soeill produced aiter douss

veara of oroos by asding and seled

al. iz e Amason Bivoe

i owt

Of Bmpul Lard

—amy

Flasin in South

(Fampanga Agriculture College |

R

1703).

ey

o sxotic  wUropicsl species, 1t was introdaced in tha

FRilippines  1n 1982 Trom Taiwan byoenlerpr i G Andivadiaais

isidered a delicacy in Shina

and  gourmels. Tt 16

Slvaraz, 198%) . Pt owas  intended to bhe el turad 11

—

farmed cement tanks, ponds, and other controlled sy A onmea b

de Lara and Justo, Jr., 1987) to inorease Uhe proteln

—
[Ex]
' J
as
i
h2d
w
-
=
i
=

source of the Filipino people.

Gastropoda o7 the

The golden snail beslongs to Lla

Family Pilidas. The complete tasonomy of the snail  beonad on

Morallo-Rejesus et. al. (198383) Foxl lowrs s
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resulting to their fast
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of the apple and multiply ten
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temporature. ave &

(Madamba and Canava, 19897).

These snaills are quite capable of living out oy Ehe

water Tor same time. Thelrs Toot is wide ard the e ad

cariries  two lip 7 and  two very long masin Teelers. St

the base o the

on shems. Ve vagp ] -

developed lungs and gilils enables them

deep murky

wakomr., In study done by #4H0C, 198% the snails

it

on & wide ranos of

aquatic and terrestrial plants  and  can
thrive 1n freshwater habitats of adverse conditions Cecause
they carn take oxvgen Trom the water  and  the abtmosphere.
Howevar . thisr snails are still capaile of  surviving Tor

several months by Duerowing anto the soul.

Snail culture of ths specires, Golden Apple =nail, as it

igs popularly called is being endorsed by private individuals

and govoernment agencres such as NSTR, FAC, ard MaE . ITrideed

shall cul ture of this Goalden "kuhol" hase economic beneTits.
Its culture provides ancother souwrce of protein and at  the
same time additional irncome for the people. These snail have
14% high content of minerals and vitaming such as Vitamin G,
calciwum, MANGanNese , COPREr, TANC, and icdines.
(Matienzo,1984).

Golden Apple snails are also believed to be a oood

appetizer and it improves fitness of men. In wonen, th



lactogenic whaen cookod as soup with some  vegetaoles

128%5) . Tt has also

ah reported bthat Homans ale

improve digestion while irench belis

e that, cating  srells

. in the assimiliacicn of atcohol in Flig P an [T R%

ABERLC

bh

(Matienzo,

Aside from beiny edihle, the Golden "kuhol" as Lhey are

locally d, could s grinded, and  used Tor poultry and

—y

livestocok . They are excel lent bait Tor fishing and

could ha

by duck railsers ad of  the rivers snail
"euso" which are hard to find when nolt  in Seascr. Goloden
"Lubhol" can be uwse as Teed for fish. (Javier, 1985).

With this ccononic benefite nol Lo mention ite  wide

TR

of nutritional value the ouolture of thi nall boomed.

Ironically, i the years following its  introduction, e

snalls G5

aped  or  spilled from the ponds  to the L

i
Lt

fields wvia irvigation aother waterways which  was

xd by b

ernhanac torrential rains spawned by the tvphoons  sond

it became & problem rather than & mzans o increass the
country’'s protein needs.

Eased fTraom press releases issued aiter its introduction,
the Golden snall hecame a potenitial pestc of rice 1in 19384
with an initial observed damage of 200 hectarss i Lusan. G

the same vear, the snall damage wasn then reported  in othae

provinces with undetermined number of infested arean. In



17287, the CGolden snail soprea
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pProvinoes
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F

f Cebu  and Oriontal

Snail (FMoirasllo-

damage

Joshi, 1983). It was aleso

Co-workers tihat tLhe most

the voung sewadling

atraying newly trar

el

corn plants (Saxena

Lo citrus  and



plantations (Buendia, 19

T e control the Golden

arer

snall with dus corsideration to the harards it may Create on

the rice ocosvstem. These are biclogical, mechanical ,

cultural, and botanicals. Rotamical molluscicide will be  Lihe
fucus  oT this study. d number of plants were dicovereac that
when eaten by the snails causes their death. Snails were also
observed to die when exposed or ilmmersed in the extract of

these plants.

The ohiectives of {his study are:

1. To  comparse bthe effectavity of usirg fresh. leaves as
feeds to using leatd extract as molluscicidal agent.
2. To detoraine the lethal dosage that will kill S0% of thes

snails (LDss).

EACKGROUND OF THE SAMREROMG FLANT

Sambong  i1s  found Ffrom norbthern Luazon Lo Falawan and
Mindanao, in all or most islands and provinces. It is usuallwy
common in open grasslands at low ang medium altitudes.

Tha plant iz a coarse, tall, erect, halfwoody, strongly

aromatic herb whicih is densely and softly hairy and 1.5 to 3
meters in  height.The stems grow up toe 2.5 centimeters in

20late, 7 tuo

diameter. The leaves are elliptic— o oblong-—lan
20 centimeters long, toothed at the margins, pointed or olunt

at the tip, and narrowed to the short petiole, which is often



auricled Qr appendaged. The flowsring  heads are stalhed,

vellow, nuwmerous terminal, spreasding or  pyrimidal, Jeaty

panicle. The involucral bracls are areen, narrow, and hairy.

The achenes are 1LO-ribhed and silky.

The leaves and  stenm of the samipong  plant  contain &

volatile oill (Mgail ceamphor oil) which consis

af I -orneol

=7 e

oy b S T H . . )
20%, lrcamphor 73%, a little cineol, limonene, sesgultarpene,

alcohal, and phenol phlaoraceptophenon-dimethyl ether.

Saryal and Ghose (1934) reported

that the drug cause

contraction of auscular fibers, muwcouws menbranes, and  other

tissue

i
Ifi

Sambarg leaves produce &  Juwice that  many 21=%

G

i
]
ey

bl

1l

countries  found o bhe effective for many disorders. The

tigastraloic. It

gecoction Lsou as an antidiarrbetic and an

ie  also enployed in catarchal affections, and  dropped  Loto
the eves Tor chronic, puruwlent discharges. Internally ., e

decaction is both astringent and antihelmentic. Tt is  giwven

for warms and  also  in dysentery and  chronic wherine

. The roots of the plant are used locally as a cuwre

discharg
for colds. The Javeanese and the Chinese use it a3S an
expectorant. I the case of fever a decocltion of the leaves
often ogiven, or a decocticon of  the leaves and roots

i%

together (Quiswnbing., 1951} .



In  the Fhilippines the

g

o botarmicals Has e

focused recently rot only for inse

pest bul &l T minad 1

control. e of the botanical mol lusc

sider =1

samhong - & vory common and

sible plant to the EERNIIEY o=
(Rejesus  et. al. 1983). Sanbong was chosen for  this  study
mainly Lecaunse it 1z avallable al the Dureaw of  Flandt  acd

.

Industiy and lLiterature shows that it has efTects on

muscul ar DY

=Y(1 Sriails being dependent on  their wventral
musculai-  foot for loconotion., would be greatly affected  in
terms of theilr movenent once exposcd to the plant. Thougn it

—

is desirable to  compare  the eiiecte of the divferent

Gotanical molluscicide

5. there  are factors Lhat  Laim.

study . Limiting factors are and the abundant

supply of leaves of the respective plants. The added {act
that some of the plants are not easily fowid in Manila City.,
requires  the study to  focus on a plant  that iz sasily

accessible near the site of study.

REVIEW OF LITERATURE

an the biology of the snall, Pomaceas S0 Ay

St
TCW, both on the basic and applied level. Owing to ths  fact
that Goldern snail was introduced in  the Fhilippines
recently. researches and studies are not that extensive.

Applied studies invalves the life span, habits. and the
conditions optimal for the growth of the snalls. As w0 Uhe

a2



| . - e pes = N - P S . g N 1
nasic  aspect, 1t reports lide cyale ., hatohianog Cime, laving

age of female snails (48

Era, de Lara and Husto Je. 1987) and
che  amount  of  egas  Lhe female siad)

lave &t one Lang,

dependent oo Lhewr Yeoeds.

aticns of  ovipos: bion was

by

(Fagulayan, 1985),

A wvouwng D

yiobian dooctor by the rmams of Diw Mobisieonsd -

Sawey, was able

i 1955, that the presence of & wild

hein ko S

OF Pl oS e w3 tama e G A L

snall veotor of

Japniem Lhrave in the yice

paddies. Ha rvad Lhat the herb infusion caus the

mallusk to violantly out oF their shells causing their

death. The Jlocal wversion of this wild herb shouwld be fTound

L

T
5
=
U
3
o
s
—
a

out and tested on Golden

the different managemsant  prachios

Tri phe Fhilippin

ter control or reduace G population of Golden snail A the
figld fall into five groups. These are the cultural
practices, the mechanical conbrol, the biclogical control,

<

the botanical control and the use o

R W R

chiemical pe

Tden

Cultural practices of conbtrolling  the O

population dnvolve cartain techniguass in planting the rice

cwedl ings and preparing the land. Delaying the plancing of

s

o by owp te 30 days mabes them

aeblinges in the Ti

the rice s

more resistant to attacks from the snails. The Golden snail

el

(Reijesus @bt al., 1538 and

cie not  eat  old seedling



Rodriguesz, 1787). dlternate wetbting and drying of  the wlois

atter transplanting

L/l end reading (Gavola,
1787 and Joshi, 1988)

Mechanical contral involves didierent sty les in

o attracting  the shnails from the rice paddie=s. Stacked

bamboo  stichke can be used to gather the eqggs (Joshi,

Adults  can he halted by papava and camote leaves (Joshi o and

Rejesus, 1288), ar Ty placing me

Lal soreens in water inle
(Mochida, 19853 . A small kangkong plot near or  within  the
field prepared before the rice is planted will also atlract
the snails (Rodviguez,19287). Ancther method is to  line the
irrigation canals with plastic sheets where the srnails  can
lav and Mataoh their egos. Later, the shsets can 1 hen (W)
removed and the snails placed in bags (Rodrigues, L[987).

Biclogical control involves u=sing the Golden snaill’'s
natural predators among which are ants, birds, spiderz. rats,
mites, snakes and other reptiles (Madamba and Camava, 1%37).
Moreover, the snail can he eaten by poultry, ducks, pigs, and
other livestock.

=11 found to be effective in

Several chamicals  have b
killing thesse snalls. Among the chemicals studied from  obiher
countries are: copper sulfate, sodium  pesntachlorophenate
(MEF-FCF) , tritenmorpsh, acetaldehvds tetra-mner, BHO, thiwmet,
endosul fan., phairate ., chlaopyrifos, thisdicarb and diazinon

~

10



(Garcia, 19287: Sasmal ot al.,

lLacally  there are now a nunber of

avatlable

Among bhes are,

Brodan, Gusathian

Thicdarn and

s
Fin g

Redes and Savaboco,

Howaever ,

AT A hectare and

o man ard

(W)

tanic pagely f

organisms (Moral lo-Reijoau 1538

[
el

cafo vl econanical

pesticides are  botamical pes it

anents., they are

corganisms 1n the field and mos

o7 plants in

poosess molluscioldal properties. (ne

phasioicides (Garcia et

tubhang I, o Croton

Ry ] Loalirie o lagtang

Jatrapha

LLimna. ., { Agaceta, 1931L). The

to be effective in controlling

and Agaceta

et. al..,

abssrved that lea of sambong o

2. He al

effective molluscicid

wWere

that have molluscicidal propertias.,

or Ferris philippensis, leaves

1l

arnci
conventional
Eiv eacs ey

Machete

lahao
valioc
alternative

ides.

biodegradable and

the Fhilippines

al. ., l%87).

(W)

leaves

the

Elumea
so repovted other
These

makabuhai

Shinha et al., 1

Ray lucidis,
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cost AL
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proved ta ke hazardows
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Fhmphii  and Lhe fruit of  the red pepper or LETLem

THULRSCTEMNS.

METHODOLOGY

A total of 270 enaals aged one to two monthes old were

divided into & groups or treatments namslv: T, L, 115, R

YV, and VI. LEach aroup  contained 4% smaals with 14 enzdils

in wach el s, Each Grong WS done AT Three

replicate

Treatment Moa. 1 served as the control. The snailse

Ted with camate laav inzteoad of sambong. Each =

at-—Uup WAz

given a Tixed amount (407 of total body weighty of fresh leaves

per day for two davs.

I treatment No.ll, the snaile were foed with whole Tresh

leaves of cambong. The amount of lexaw day for  two

1 ot

gavs was

total hody weight (see table
Fireeults and Observations).

In treatment I11. V. V, and Y1, the snaills wera

for two daye in aguoeous cambong leaf extract of cancent

12,5, 25, S0 and 75 per caent. respectively ((=erer

FResults and Ohservations and tppendix C for prepairations).
Iin all the treatment groups. the snails  an cach

contained in hasins. The shnails in each  beawse.n

raplicate was

of their recpoctave

WE & immerssd in 20 cm

autracts. As in Lhe case af the conteal and

concentratior

1.4



the leaf feod group., the snails were immersed in plain stook
water - tap water aged for 2-3 days (Galtsoff et. al.. 1957)
ancd T with camote leaves and whole sambong leaves,
respectivaly.

I the control, camote leaves were used an feeds bocause
it is the uzual and the cheapest feeds uwsed Tor cultuwre  of

Golden apple =nail (Lacanilao, 1985).

AN the analls  werse

i

starved oo days  prior to the
testing preiad.
The number of deathe in e@ach  treatment group  was

arded aftter 48 hours of

obscrved and re testing.

RESULTS AND ORSERVATIONS
For the lear msthod, the calculsted amount of leaves Ted

sth-up each day of the two-day testing period is shown in

t e tabler bver 3 oo The number of acralls il led 1m0 a oo

incica

Table L. Results of the Leaf Feed Method (Treatment T1)

Replicate No. of Toatal Rody Amountk of No. Killed

snails wt. (gm.) leaves fed

1 15 95 4.8 ]
= 15 20 4.8 2
- 15 a28. = 4.4 0

fed = 5% of total body weight




“ibution asch
“ o

Table Z. Snail Distr o .
a0 e

Flaicnod

. w Ma. of
Concentratian replicates

i ut Mo. baoliod

Pfn =g -
AR - i¢© T e A
- ] g a
B . 4

s E 15 4% L

AL e -

A 1% IR
! - Y

Conin el A 15 45 !
- o - LW .’

T Total numbey oF enaile tirzatment
After wo most nuwnber of snails killed was ir

75% sutract with S3.9%  corrected mortality . Mhe

entraticn  was nobt that efifective in killing the sned

Cenn

with & 14a.5% corrected mortality o ly . Im  25% exti

concentraticn, 0% corrected mortality was computed s0 &3 i

o o s fone

12.5%. The control also gave a 07 corrected mortaslit

~

Appendix B)

Im the control, it was observoed that whan the water is

not disturbed, the srails Tresly go ouwt of thelr shiells anid

of  the basins. Ay

cling Lo the floor and walls

snel s

rause thom to roatreat into the

disturbance wonalod

with a cloasure of the operoalam. i the other hand, Ui SN O

14



of “Tood (camots: leaves) in fhe watss would induce them oub of

sa b 1

. [ L eail i

their shelis. The taime Tar Then Lo ¢
tood  was observed toe bBe at % minutes (Javier, 1985 .

After the s werse siphoned od T

paricd, the o

s By water duz to exirects and replaced  with  clean slook

Tor o beltt - 0w abserve Tor sagns o iife the

adifferent = it the onaill like

tontacles ard labalal palps v

The snail sy o Tood by cpeaining toedr

morte Lo e

apercalun and slowly exlending ite tabiial el phen andd

Ty dnduce  this FEaction,
scattlered  on the suwrface of the watasr.

-

Thie “Zralla in /o extract Was absorved ot T

respond even aftter an howr. Those thal are sonsidered  doead

had  their operoulum slightly opern and  floating. Some are

ohserved 1o he s=tarticng to rat. Those that e Considores

alive exhibited very slow movements. They were anle Lo pen

their operculum  very minutely [t fails to extend it

In GC treatment, the shails werer  observed

exhibit likewise maliunctions. Thay waere unable to  7uliv

extend  their ventral foot and if extended were not  able  to

. PR s [P - ol -
propel the snail effectively. Those that were able to  slowlw

m()\/@ = |- N arel g ory pme P pu e T :
about took  longsr time in eating. It toak  them o5

it

el
(]



1 : S MEIERNE R Y _ i ‘ ) w
minutes to start eating, which  mnormal 1y wota l o o Ly i :

minutes.

S TR

Tl A G0 S A ard TN REE

In  trea

the snalls were not al mach o Al lacit & smiadnn s

’ e W - -
number of clestibs, Moetly responded nocmal ly din hhes

ofFf  Tood.

Using  lhe  Ohi test, the effectivity of tresa

e

i ! A v z 1 i - L RIS S B
(leat feed melthool) and Droatmesnt YD (759% leaf oxtract methos )

was compear ., T wes found that the bwo treatments  «@ce oot

equal and have differant effects due to vedection of

hypothesis (seo  Sppondoe 8.

CUsamo blee vl sasy Catistical @nalve i wWeas et el

that the concentration that wowld e able +o kill

:

snalls (LDgg) is 71.02% (see Appendix &),

DISCUSSION

The  harmful effect of sambong could be traced +to  its
ability to cause the conteaction of wmuscular Tilzers
muoous manbranes, and othor tisswos (Buisumbimg,195%1). Sipce

the snails’ meanz  of locomotion are thair ventiral mg

Toot (Hickmar 1272, an impairment of the “foob on

fibhers would greatly affect the movemesnts of bl

not totally paralyse it,

A small amownt o f

wract would not render e

snail immobile ratlher towould enbhence it muesEcle tone dus o

idé



the ability

on the other

would prove

to be at a
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to the harmful oils

mct

is strong possibili

gs Tor scurce of food. In

the  wrhaill to @

the oils would pass

event

thive o

rcmal

conin b

o
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directly
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through the oills., a

riclermis . This

syctem is open and i completad throuah

although defTinsle we vie enter and leave the neart. .

pasees throwagh the aills {MHyman, 1

In treatment Lo . b conoentration e )l sy iz

conclusively o grel dine s fective hecanse those thet

survived axhibited verre sl mo b sl delaved deteoiinn

of their

The shails  have @loroscoplo e t e

feelers, Lo s thase function I e

to  detect Tight

(Hickman, 1973, Howesver ., the smoad L i

a paired osphoadiune b

| - e, Ve mes iz
[ C I N R L

h \

Thes I

0. The osphradiam Wi

clothed with a tall spithelivm in which may e oistinouished

ceme Or a1l of the following cell bypes: i lda S0 AN

oo A colls, neurasensory oalla,

tells, nonciliated
mucocy tes, other gland ceells  and pigment containing colls
Qsphradia are general ly believed to e chemoraceptors e
teet the composition aft  the Lncmoaing current and Tl
sadiments that it contains (Hyman, 1267 ). Comclusively

e ¥ a
S

the anails i =0Y% exbtract

rvations, have

impaired osphradia.

However, the snaills treated with ihe 504 extract  still

had +the ability to wove wright  and cling to walls

H
i
s

L RT)



hasin (see Flate 4)Y . This indicates that their

aire suheriocal o vl

are «still int

with fluid Tilled lumens  that contaln o smlngle Lag

statolith of few to many smaller bodi called staboconla.

The staltocys Tunction to maintain el bk i

i
ta.

(Hickman, 1% " Renaoval of the left statooysts

Froiling on the axis to the right side. Removal of the it

atatoryst o in oralling to the left side. S mni g 1%

disorganized by ramoval of both (Hickman, 19735

. 3=

Fow  surviving  snails  in the 734 @rhiibited

abrnormal balance: loating underside up, inabality to oling to

¢

asuwTaces of basin (see plate S). Such  wovements dndical

impairment of statocysts. The feevle movements

may be  osused

the  action of the extract on the mus
veantral mascu bar foot.

The disadvantages of wsing leaf extract methood s 1

it e difficult to estimate an exact doss in A

field ancl Y very hign concentrations may have efifects o

tervmination of the latter

investigation.

SUMMARY AND CONCLUSION
The leaf extract method is more effective molliuscicide

against the Golden apple snail (Fomaceae sp.) than the  leas

method. Tt was found owt that the 75% concentration e

19



the leaf act  was the wost e fEotive . Tl a0
concentraticon was not ernough to kill & signitficant nwabee  of

tore &bl

arails, bttt this treatment impaired the  ohoamoseces

=l awed the  amovemsnt (Wi e

il

2y. It

Hat T he Tethal do

corcenoratlon.

RECOMMENDATION

1. Frorther sty o dimcoves plants that ot aim

malluscicidal agents.

Al

2. More investigations to determine 1T plant

molluscicides have any adverse effect on the rice orop.

-

Z. More Tield studies for the actual field application of

the leaf evlbract mebthood.

.
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Plate




Flate . Diagram of FPomaces:

= SP.
1. Cephalic tentacle, . ommatophore,

Z. labial palps, 4. siphon, S. Lody whaorl
£

Su ooperculun, 7. ventral muascular foot
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