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ABSTRACT: This study evaluated, using replicated laboratory bioassays, the toxicities of combined
crude extracts of Sandoricum vidalii fruit and barks of Harpulia arborea and Parkia sp. against adult
golden apple snail (Pomacea canaliculata (Lam.)) and giant earthworm (Pheretima sp.). Adult snails
were exposed to three concentrations (10, 15 & 20 ml) of extracts and adult giant earthworms were
exposed to three concentrations (20, 40 & 60 ml). Efficacy of the combined extracts was field-tested
by spraying the combined extracts to areas infested by snails and giant earthworms and mortality were
observed after 24 hours. Laboratory assay of combined extracts showed significant differences on
snail mortality time between extract combinations and between dosages but all were effective with
100% mortality. Combining extracts from any two or three of the species of Sandorium vidalii fruit and
barks of Harpulia arborea and Parkia sp. cause mortality to golden apple snail within 6.56 to 10.11
minutes. Assay of combined extracts against giant earthworm also showed significant differences on
mortality time and falls within 11 to 19 minutes. Mortality time for both golden kuhol and giant
earthworm decreases as dosage increases. Field trials on efficacy of combined extracts showed 100%
mortality of Pomacea canaliculata and Pheretima sp. after 24 hours. The study demonstrated that
combined crude extracts of Sandoricum vidalii fruit and barks of Harpulia arborea and Parkia sp. are
effective organic pesticide particularly molluscicide/vermicide that effectively control golden apple snail
(Pomacea canaliculata) and giant earthworms (Pheretima sp).
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INTRODUCTION
For health and environment protection, organic farming is becoming popular and demand for
organically produced farm products is increasing around the globe. Organic crop producer however are
confronted by the problem of controlling usual pest in the crops which tempt them to use commercial
pesticides. There is therefore a need to provide farmers with alternative materials that may not be as harmful as
synthetic chemical pesticides.
In the Philippines, one of the serious problems of organic rice producers is the proliferation of golden
apple snail (Pomacea canaliculata) invading almost all rice fields in the lowlands including rice terraces in the
uplands. Another serious problem of organic rice producers particularly in the Ifugao Rice Terraces inscribed
by UNESCO as a World Heritage Site in 1995, is the giant earthworm (Pheretima elongata) infestation. The
exceptionally large (finger-sized) and long (1-1.6 feet) giant earthworms borrow into the rice terraces soil in its
walls and paddy dikes causing water seepage and collapse of the terraces. The giant earthworms are
destructive not only significantly reducing organic rice production yield but also seriously affecting the tourism
industry of the province due to the damage of the rice terraces.
Infestations by Pomacea canaliculata and Pheretima sp. are causing significant damage to the
production of organic “Tinawon” Heirloom Rice that is in demand locally and internationally. To maintain the
organic quality of heirloom rice, farmers need to hand-pick golden apple snails in their rice fields but is very
laborious and time consuming. For Pheretima, it is very hard to control because they borrow inside the soil.
While application of synthetic chemical pesticides can easily control these two serious pests, it is not being
practiced and its use is aggressively discourages mainly because it is against the practices of organic farming.
Besides, chemical pesticides are costly, create toxic risks to human and not-target organisms, and cause
environmental problems such as soil and water pollution.
The promotion of the practice of organic farming in the Philippines through Organic Agriculture Act of
2010 suggests that it is timely to use not only organic fertilizers but also organic pesticides. Since it is organic, it
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does not pose any hazard to farmers and the environment. In the Philippines, some plant species are known to
have molluscicidal properties like Sandorium vidalii ((Ngaloy and Andrada 2005), and seeds of Sandoricum
Koetjape (Taguiling and Buyucan 2008. Plants with vermicidal property include Harpulia Arborea (Taguiling and
Ngabit, 2010) and Parkia sp. Other Organic molluscicides include the use of Tobacco dust as an organic,
readily degradable, and environment-friendly molluscicide (Borja 2012; Tangkoonboribun and Sassanarakkit
2009) and an Organic Molluscicide Tea Seed Meal (TSP15) developed by Hangzhou Choisun Tea Sci-tech
Co., LTD in China.
Aquatic molluscicide in other countries include the use of Endod (Phytolacca dodecandra), which
produces a saponin (Mott 1987, Lambert 1991, Ndamba , J. & S.K. Chandiwana 1990); extract of the seeds of
Millettia thonningii which is known to be molluscicidal in West Africa; and dried leaf material of a Mexican plant,
Agave attenuata, which was found to be highly toxic to the target snail, Bulinus africanus, intermediate host of
Schistosoma haematobium in South Africa (Brackenbury & Appleton 1997); and, Detarium microcarpum,
Ximenia americana and Polygonum limbatum, known to have molluscicidal activity against aquatic snails
particularly in Nigeria (Kela et al. 1995). Most of these plants appear to work as aquatic molluscicides affecting
surface tension at the gills of aquatic snails and leading to toxic haemolytic effects. Park (2012) working on
medicinal plant extract revealed that extracts from the root or bark of Picrasma quassioides is used as a
vermicide or the like. Rawi et al. (2011) investigated the effect of some natural plants (Agave filifera whole,
Ammi majus flowers and leaves and Canna indica flowers and leaves) as molluscicidal agents against
Biomphalaria alexandrina snails.
The forgoing demonstrated that indeed there are plants that can be used as organic pesticides. There
is however a need to evaluate the effectiveness of combination of plant extracts that can be used as organic
pesticide to control a wider range of pests. The present study used a combination of some plant extracts to
control Pomacea canaliculata and Pheretima sp.
This paper presents the result of evaluation of the toxicities of combinations of crude extracts of
Sandorium vidalii, Harpulia Arborea and Parkia sp. on golden kuhol (Pomacea canaliculata) and giant
earthworm (Pheretima sp.) in support to organic rice farming.
MATERIALS AND METHODS
Plant extracts used as organic molluscicide and vermicide in this study were produced using plant
materials known to be effective in controlling golden apple snail and giant earthworm. The experimental
material used were fresh Malasantol (Sandoricum vidalii) fruit known to have molluscicidal property, fresh bark
of Uas tree (Harpulia arborea (Blanco) Radlk.), and fresh bark of a tree locally known as Dumliing (Parkia
species) which was recently known by the researcher to have molluscicidal and vermicidal properties.
Preparation involved milling, extracting, filtrating, and mixing of plant extracts at predetermined ratio.
The crude plant extracts were prepared by weighing 1 kilogram of plant part used dissolving them in 2
liters of tap water. That is, one kilo of fresh Malasantol fruit was diluted in 2 liters of water, one kilo of fresh bark
of Harpulia was pounded and extracted in 2 liters of water, and, one kilo of fresh bark of Dumliing (Parkia sp.)
was pounded and extracted in 2 liters of water. Each solution was strained to remove the residues. Individual
extracts were then combined at 1:1 to 1:1:1 ratio and dosages were then taken from each of the combined
extract/solution as treatments.
Treatments. The following mixtures were tested in this study under laboratory condition:
a)
b)
c)
d)

Factor A. Species combinations
Sandoricum + Harpulia at a ratio of 1:1.
Harpulia + Parkia at a ratio of 1:1
Sandoricum + Parkia at a ratio of 1:1
Sandoricum + Harpulia + Parkia at a ratio of 1:1:1

a)
b)
c)

Factor B. Dosages
Against Giant Earthworm
20 ml
40 ml
60 ml

Against Golden Apple Snail
a) 10 ml
b) 15 ml
c) 20 ml

Testing of organic molluscicide/vermicide was done in the laboratory and field conditions. Experimental
set-up following the 4 x 3 factorial experiments in three replicates was conducted at IFSU science Laboratory
while field trials were conducted in rice paddies infested by giant earthworms and golden kuhol particularly
Kiangan and Lamut, Ifugao. For laboratory assay, one giant earthworm was placed in each beaker filled with 1
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liter of tap water. The dosages were then applied and the mortality time or time it takes the worm to get killed
was recorded. Mortality time of worm means the time lapsed from application of dosage to the time last
movement of worm was observed. Similar procedure was done for golden kuhol except that ten snails of similar
sizes was used per beaker. After application of dosage, one snail was taken out from the beaker every two
minutes, washed and was placed in a clean water and allowed to recover within 24 hours. After 24 hours,
mortality was assessed by pricking the snails to elicit typical withdrawal movements. No reaction or movements
indicated that the snails were dead. Mortality time of snail thus means the time lapsed from dosage application
to the time when golden kuhol did not recover when placed in clean water.
Before application of the pesticide in the rice paddies, the level of water was requested to be reduced
to about half an inch. A stock solution made from the combination of plant species was prepared an hour before
application. Concentrations were prepared by extracting 1 kilogram of plant part (bark/fruit) in 2 liters of water.
Similar in the assay, extracts were combined as treatment. Efficacy of the pesticide (molluscicide/vermicide)
combination was assessed by spraying the combined extracts (4-6 liters crude extract/16 liter of water sprayed
at 750 m2/16 li) to the areas infested by kuhol and giant earthworms and was observed for 24 hours. Similar in
the assay, snails were collected, washed, provided with clean tap water, and allowed to recover for 24 hours,
after which mortality was assessed.
Data from the study were analyzed following the Analysis of Variance (ANOVA) and Duncan multiple
range tests at 5% level of probability for 2 factor experiments using SPSS statistical software.
RESULTS AND DISCUSSION
Phytochemical analysis (Table 1) showed that the combined extracts tested as organic
molluscicide/vermicide contains compounds such as alkaloids, deoxysugars, saponins and unsaturated sterols
and triterpenes. Compounds with high potential of having toxic effect to golden kuhol and giant earthworm
include alkaloids, saponins and unsaturated sterols and triterpenes. Many alkaloids are toxic to other
organisms especially plants that contain tropane alkaloid or isoquinoline alkaloid. Glycoside is toxic when the
compound contains cyanide group. Saponin content of bark of some plants is highly toxic and can be applied
as agricultural spray. Saponins also exhibit hemolytic properties, which act as poison, show cytotoxic or
pesticidal activity, and have a variety of medicinal applications.
Table 1. Results of phytochemical analysis of organic pesticide
Test for Physiologically active
Constituents
1. Alkaloids (Mayer’s test)
2. Steroids
a) Keller-Killani
b) Lieberman-Buchard
c) Kedde test
3. Anthraquinones
4. Flavanoids
5. Saponins
a. Froth tests
b. Leibermann-Buchard
6. Tannins & polyphenols
a) Gelatin test
b) Ferric chloride test
7. Cyanogenic glycoside

Results

Constituents

+
+
+
-

Alkaloids
Deoxysugars
Unsaturated sterols
Unsaturated lactones

+
+

anthraquinones
Leucoanthrocyanins and cyanidins
Saponins
Unsaturated sterols & triterpenes

-

Tannins
Polyphenolic cmpds.

+

Cyanogenic glycoside

Efficacy of Crude Organic Pesticide (Molluscicide/Vermicide)
The molluscicidal effect of combination of crude extracts of Sandoricum vidalii, Harpulia arborea and
Parkia species on Golden Apple Snails at laboratory conditions is presented in Table (2). Application of
dosages of 5, 10, and 15 ml resulted to significantly different mean mortality time of 10.5, 7.83, and 5.5
minutes, respectively. Toxicities of tested extracts as indicated by the mortality time were concentrationdependent and decreased with increasing concentration of extracts.
Crude extract from combination of the three species (S. vidalii, H. arborea & Parkia species) was the
most active with mean mortality time of 6.56 minutes but was not significantly different from the combination of
Sandoricum and Harpulia species that gave 7 minutes mortality time. This was followed by those of the
combination of Sandoricum and Parkia species with mortality time of 8.11 minutes and combination of Harpulia
and Parkia species with 10.11 mean mortality time.
Results from the study have shown that the activity of plant extract varies significantly according to the
species combination and according to dosages. Between species combination, crude extract from the three
species was the most potent, followed by those from combination of Sandoricum and Harpulia and the least
was combination of Harpulia and Parkia species. Since initial test have shown that between species the
Sandoricum species was the most effective followed by Harpulia and Parkia, it would also follow that combining
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together species with stronger properties would consequently be more active than combining species together
with weaker properties. This may explain why extracts from combination of Harpulia and Parkia appeared to be
the least effective. According to Andrada and Ngaloy (2005) Malasantol contains considerable levels of tannin,
saponins and alkaloids which may be toxic to have caused mortality of golden apple snail. Between dosages,
higher concentration resulted to shorter time of mortality of golden kuhol and in agreement with the findings of
El-Din et al. (2011) stating that the percentage of dead snails (Biomphalaria alexandrina), at all stages
increased with increasing concentration of extract of Dalbergia sissoo (family Leguminoseae). Crebassa et al.
(2012) revealed that the active ingredient of the plant extract from Gleditsia species was Saponin.
Table 2. Average time (in minutes) it takes golden kuhol to get killed by dosages per treatment under laboratory condition.
Treatments
(Species combinations)
Sandoricum + Harpulia
Harpulia + Parkia
Sandoricum + Parkia
Sandoricum + Harpulia + Parkia
Mean Mortality Time (Minutes)

Dosages
15 ml
5.33
6.33
5.67
4.67
c
5.50

10 ml
7.00
9.67
8.00
6.67
b
7.83

5 ml
8.67
14.33
10.67
8.33
a
10.50

Mean Mortality Time
(Minutes)
c
7.00
a
10.11
b
8.11
c
6.56

Values sharing similar letters in a column or row do not differ significantly at p<0.05,
according to DMRT test
Treatments F-value was 32.587 with 0.000 significance level
Dosages F-value was 108.16 with 0.000 significance level
Interaction (Treatment X Dosage) F-value was 5.067 at 0.002 significance level

Table 3 and Figure 2 shows the average time it takes giant earthworm to get killed by dosages of
combination of crude extracts of Sandoricum vidalii, Harpulia arborea and Parkia species on giant earthworm.
Between dosages, the 60 ml concentration resulted to an average mortality time of 8.75 minutes. The 40 ml
and 20 m dosages resulted to an average mortality time of 15.58 and 19.55 minutes, respectively. All the
dosages used were found to be effective in controlling giant earthworm but differs significantly in terms of
mortality time.
Between treatments, application of crude extract from combination of the three species (S. vidalii, H.
arborea & Parkia sp.) resulted to the lowest mean mortality time of 11 minutes and was significantly lower than
the other treatments. The second lowest mortality time (13.11 minutes) was from using extracts from
combination of Sandoricum and Harpulia species. Combination of Sandoricum and Parkia species and
combination of Harpulia and Parkia species resulted mean mortality time of 15.11 and 19 minutes, respectively.
Result from the study revealed that crude extracts from the combination of species used were effective
in controlling giant earthworms and increasing the dosages demonstrated greater effectiveness as indicated by
significantly lower mortality time. Combining the 3 species mentioned above showed the best potency as
organic vermicide.
Data analysis revealed that the interaction effect of species combinations and dosages
was significantly different which is due mainly to difference in magnitude of response. The combination of
Harpulia and Parkia gave significantly higher mortality time compared to the rest of species combinations.
In all the trials, observation revealed that upon application of dosage, the giant earthworm quickly
responded by mowing very fast as if trying to escape. After 2 minutes, worms appeared weakened and tend to
move slowly, showed some slight movement of their head at some time interval, and finally stop moving after
11 to 19 minutes depending on the treatment. When transferred to a container with clean water, the worms did
not recovered and turn to pale color, indicating that that they were dead.
Table 3. Average time (in minutes) it takes giant earthworms to get killed by dosages of per treatment under laboratory
condition.
Treatments
(Species combinations)
Sandoricum + Harpulia
Harpulia + Parkia
Sandoricum + Parkia
Sandoricum + Harpulia + Parkia
Mean Mortality Time (Minutes)

Dosages
60
8.33
12.00
9.00
5.67
c
8.75

40
14.00
21.00
16.33
11.00
b
15.58

20
17.00
24.00
20.00
16.33
a
19.33

Mean Mortality Time
(Minutes)
c
13.11
a
19.00
b
15.11
d
11.00

Values sharing similar letters in a column or row do not differ significantly at p<0.05,
according to DMRT test
Treatments F-value was 121.204 with 0.000 significance level
Dosages F-value was 401.258 with 0.000 significance level
Interaction (Treatment X Dosage) F-value was 3.495 at 0.013 significance level
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Mortality Time (Minutes

30.00

25.00
20.00
15.00

60 ml
40 ml

10.00

20 ml
5.00
0.00
M+H

H+P

M+P

M+H+P

Species Combination
M-malasantol, H-harpulia, P-Parkia
Figure 2. Molluscicidal activity of combined crude extracts of species against Pheretima sp. worms.

Field Trial
Table 4 shows the percentage of golden apple snail mortalities and recorded number of dead giant
earthworms when the area infested by both pests was treated with combined extracts of Sandoricum vidalii,
Harpulia arborea and Parkia species. For comparative purposes, 15 ppm was preferred, All the golden apple
snail died after 24 hours of exposure to the treated water (Table 4). No snails were able to recovered from the
treated rice fields after one day from treatment indicating 100% mortality.
Dead giant earthworms were observed below the treated paddies after 24 hours. Highest number of
dead worms (6.5) was recorded in area treated with combination Harpulia and Parkia followed by combination
of the three species (Malasantol, Harpulia and Parkia sp.). It does not imply however that the higher the
number of dead worms, the more effective is the treatment since the number of worms actually present in the
field was unknown to researcher so that the data were not subjected to analysis. Based from interview
conducted to the rice field owner, he revealed that the same area was treated with synthetic chemical to control
giant earthworm during the previous cropping season. This may explain why only few worms came out as a
result of treatment application.
It is clear from Table 4 that a single application of any 2 or 3 combinations of the three species of
Sandoricum vidalii, Harpulia arborea and Parkia species can control the golden apple snail and giant
earthworms infesting rice paddies. The results of the present study supported the findings of Ngaloy and
Andrada 2005,Taguiling and Buyucan 2008, and Taguiling and Ngabit, 2010. The effectiveness of the species
above was also similar to the findings of Ndamba , J. & S.K. Chandiwanan (1990) in which the application of
Endod (Phytolacca Dodecandra) (L'herit) berries were effective in suppressing snails in Zimbabwe.
Table 4. Percentage of Snail Mortalities and number of recorded dead giant earthworm after 24 hours of exposure to
treatments.
Treatments
(Species Combinations)
Sandoricum + Harpulia
Harpulia + Parkia
Sandoricum + Parkia
Sandoricum + Harpulia + Parkia
Mean

Mortality of Golden Kuhol (%)
R1
R2
100
100
100
100
100
100
100
100
100
100

Mean
100
100
100
100
100

Number of
Dead Giant Earthworms
R1
R2
3
5
6
7
3
4
7
5
4.75
5.25

Mean
4
6.5
3.5
5.5

CONCLUSIONS
Combined extracts of Malasantol (Sandoricum vidalii) fruit, barks of Harpulia arborea (Blanco) Radlk.,
and Parkia species either in two or three species combinations are highly effective in controlling giant
earthworm and golden apple snail under laboratory and field conditions. Under laboratory condition, combined
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extracts with dosages of 10 to 20 ml effectively control golden apple snail while concentrations 20 - 60 ml
effectively control giant earthworm. Higher concentrations were more effective in controlling the worms and
snails. Under field condition, application of combined extracts from one kg of each of the species diluted in two
liters of water effectively control giant earthworms and golden apple snails after 24 hours exposure. The
findings of this study have demonstrated the possibility of using allelochemicals derived from plants as organic
pesticide. Combining plant extracts will increase its overall efficacy that can be used to control a wider range of
pest. The practicability of using combined plant extracts in the control of golden apple snail and giant
earthworm rest upon the fact that the source of raw materials used are renewable and can be planted by
interested individuals.
Recommendation And Policy Implications
Laboratory and field tests showed effectiveness of combined extracts but the study needs further
investigation to determine specific active compound components of the extracts, to further refine lethal
dose/concentration, and rate of application under field conditions. Further studies are also recommended on
the efficacy of extracts based on other methods of extraction, and toxicity to other plant pests including
nematode and other non-target organisms.
Considering the importance of Sandoricum vidalii, Harpulia arborea and Parkia species as
economically and environmentally important tree species, concerned government agencies including Local
Government Units (LGUs) should work hand in hand for the institution of policies governing utilization,
protection, and mass propagation and plantation establishment of the species to meet future demands.
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