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 Golden apple snails, Pomaceacanaliculata(Lamarck, 1822), is considered as one of the 
serious agricultural pests of rice wherein damage caused to rice crops depends largely 

on its abundance. This study determined the density of snails in selected ricefields of 

Mindanao, Philippines (Medina and Jasaan, Misamis Oriental; Sapad, Kapatagan, and 
Sultan Naga Dimaporo, Lanao Del Norte; and Tukuran, Zamboanga del Sur). Snails 

were captured using throw traps in two sampling periods (post-planting and pre-

harvest). Density of snails per stage (juvenile and adult), sex ratio, egg clutch density, 
and number of eggs per clutch were recorded. Management practices were also 

determined through ethnobiological survey. Chi-square test was used to compare 

density between the two sampling periods. Snail density was 0-10 individuals per m2 
comprising mostly of juveniles. Sex ratio showed higher number of females than males 

(1:1.18-1:4.33) except for Jasaan (1.03:1). Egg clutch density ranged from 0-2 m-2 with 

a clutch size of 68-208 eggs.These densities of snails imply high population growth 
rate, damage to crops, and consequent yield loss. Control strategies applied include 

handpicking, use of predators such as ducks, and molluscicides. However, persistence 

of the pest in the areas suggests that these are insufficient in eradicating the snail 
population. The presence and high density of snails pose a continuing concern for local 

farmers. Proper management should be applied to address this persistent problem in the 

rice farming industry. 
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INTRODUCTION 

 

 Golden Apple Snail (GAS), Pomaceacanaliculata(Lamarck, 1822), commonly called as “Golden Kuhol”, is 

an aquatic gastropod that belongs to the Ampularidae family. It is found in ponds, lakes, creeks, rivers, streams 

and irrigation systems, particularly in rice fields [1-2]. Originally, P. canaliculata was introduced from 

Argentina and Taiwan in the 1980’s and was then widely distributed in Asia as a dietary protein supplement [3] 

and source of livelihood in the rural areas [4]. However, introduction was done in haste without prior studies in 

the market information and the ecological impact it would cause [5]. It eventually became widespread inrivers, 

streams,and rice paddies [6-8]. These apple snails had a high adaptability to the new environment making it 

easier for them to form new populations [5]. According to Pagulayan [9], these snails were held responsible in 

replacing the native edible snail, Pila conica, in Luzon. Further problems imposed by GAS include infestation in 

rice farming systems that caused damage to the rice plants, Oryza sativa, consequent rice yield losses and 

reliance to chemicals [10-12]. According to Cowie [13], snail farming was heavily promoted by both 

government and non-governmental organizations in the year 1982 in different areas of the Philippines, leading 

to the quick dispersal of this snail. Infestations were soon reportedly increasing in Visayas and Mindanao 

making it one of the major pests throughout the country [8, 14-17]. Furthermore, analysis of on-farm cost 

associated with yield loss due to snail invasion to Philippine rice agriculture in 1990 was between 425 and 1,200 
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million USD [18]. It is one of the major contributors to global agricultural economic losses [19-20] and has also 

been identified as one of the major threats to global biodiversity [19, 21-23].  

 Mindanao, Philippines is home to major rice producing municipalities in the country.This study aimed to 

determine the presence, abundance, and fecundity of P. canaliculta in selected rice fields of Mindanao, 

Philippines including the different management strategies applied in the areas by local farmers. This will 

provide additional data about the current status of infestation of P. canaliculata in different rice farming areas in 

Mindanao and serve as basis for informed decisions on its management. 

 

MATERIALS AND METHODS 

 

 Sampling was conducted in the rice fields of Medina and Jasaan, Misamis Oriental;Sapad, Kapatagan, and 

Sultan Naga Dimaporo, Lanao Del Norte; and Tukuran, Zamboanga del Sur (Fig.1).  

 Survey was done in two periods: early planting (I) and pre-harvest (II), by means of 1m x 1m aluminum 

throw-traps following a complete random design. Trapped snails were classified as either adult or juvenile and 

counted. Egg clutch were also counted as well as the number of eggs per clutch. The sex of the individual snails 

was also identified based on the description of Mahilum and Demayo[24], wherein females have broader mouth 

and concave operculum while males have more convex operculum.Sex ratio was also determined. 

 Ethnobiological survey was conducted with the aid of prepared questionnaire asking farmers about their 

views on the role of snails in their fields, as well as what control mechanisms were applied. 

 Chi-square test is used to determine the difference between the two sampling periods in terms of the density 

of snails. 

 

 
 

Fig. 1: Map of the Philippines showing Northern and Western Mindanao (A) and Map of Northern and Western  

Mindanao showing the different sampling areas (B). 

 

Results:  

 Snail density in the sampling areas for the two sampling periods ranged from 0 to 10 m
-2

(Fig. 2). Highest 

densities were observed in Kapatagan and Sapad, Lanao del Norte.However, density between the two sampling 

periods have no significant difference for all sampling sites (p>0.05, p=0.6678).  

 Male to female ratio in all areas range from 1: 1.18 (Tukuran) to 1:4.33 (Sapad) with more females than 

males, except for Jasaan (1.03:1). In addition, egg clutch density was recorded within the range of 0-2 m
-2

(Fig. 

3) while eggs per clutch ranged from 68-208 eggs. 

http://en.wikipedia.org/wiki/Misamis_Oriental 
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 Pest management strategies applied by farmers fall into the categories of physical, biological, and chemical 

control measures. Physical means consist of hand-picking of snails directly from the paddies. On the other hand, 

biological means include the use of natural predators such as ducks, while chemical means include the 

application of mollusicides.  

 

 
 

Fig. 2: Density of Pomacea canaliculata in selected ricefields of Mindanao. (Legend: A= Medina; B=Jasaan;  

C=Kapatagan; D=Sapad; E=Sultan Naga Dimaporo; F=Tukuran) 

 

 
 

Fig. 3: Egg clutch density of Pomacea canaliculata in selected ricefields of Mindanao (Legend: A= Medina;  

B=Jasaan; C=Kapatagan; D=Sapad; E=Sultan Naga Dimaporo; F=Tukuran) 

 

Discussion: 

 Data showed high densities of P. canaliculata in the municipalities of Sapad and Kapatagan, Lanao del 

Norte. Considering these densities, it would imply significant yield loss to rice crops. In experimental studies, 

one apple snail per m
2 

was shown to reduce rice crops by 20%, as a single snail eats 7-24 rice seedlings per day 

[25]. Moreover, eight per m
2 

reduced it by over 90 % [26]. In addition, a study by Basillo [11], showed that crop 

damage increases with snail density. According to him, at snail densities of 0.5 snails/m
2
 and 8 snails/m

2
, 

missing hills or spots where transplanted seedlings died reached 6.5% and 93%, respectively. Younger seedlings 

or plants are most at risk [6, 27]. It is basically because GAS prefer young and soft plant parts consuming plant 

surface with their rough tounge [15, 27-28].  
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 Numerous female snails would possibly mean higher egg production, which could reach up to 400-3500 

eggs depending on the snail density in rice paddies. However, low density population may also yield high 

population growth [29].  

 Golden apple snails have a high fecundity and reproduce rapidly with the considerable range of eggs per 

egg clutch [30]. In the present study a density of 0-2 egg clutch per m
2
 with an average of 124 eggs per clutch 

was recorded. The latter is within the range of 92 to 592 eggs recorded by Teo[31]in a similar study wherein 

most egg masses had more than 200 eggs; egg masses with fewer than 100 eggs were rare and egg clutch with 

500-600 eggs were frequent. Furthermore, a study by Kyle et al.[1] reported thatP. canaliculata clutch size 

conservatively never exceeded 400 eggs but notably, Tanaka et al.[32] documented up to 3,000 eggs in a clutch 

in Asia.  

 About 25-500 eggs hatch within 8-15 days, with an 80% hatching success [33]. As these eggs develop into 

juveniles after 7-14 days, emergent large density of snails would be expected [34]. Apparently, reproduction is 

continuous in tropical conditions like in the Philippines [15, 35]. Hence, there is no seasonal onset on the 

copulatory and spawning activities of P.canaliculata, unlike in temperate climates wherein egg laying period 

happens during early spring to early fall. This favorable condition of GAS in tropical conditions could easily 

populate the area and cause negative effects to plant growth.  

 Based on the interviews, all farmers agreed on the destructive effects brought by GAS in their rice fields. 

Most of them stated that young rice crops, particularly two weeks after transplanting, are the most vulnerable 

stage for GAS. For this reason, some people have employed control techniques such as the application 

ofmolluscicides. However, some of the respondentswere able to observe that as one kind of chemical is 

constantly used for every planting season, snails develop tolerance towards it. Moreover, the practice requires 

high maintenance cost. Farmers believe that the use of other kinds of chemical for some time would be 

acceptable but this approach of using toxic and non-specific agrochemicals could aggravate ecosystem pollution 

causing loss of aquatic biodiversity while risking the health of the farmers [20]. In addition to chemicals, other 

farmers also used traditional techniques like handpicking during the early stages of crop plant growth. Although 

this practice does not totally eradicate the snails, it still lessens its population in their fields and decreases the 

risk potential of damage on rice plants. Another method used is the introduction of predators such as ducks 

which was observed to reduce the snail population to about 50%. Moreover, these pest management strategies 

were also employedin the Northern region of Malaysia as reported in the study ofSallehet al. [36] and similarly, 

presence of the pest is still evident. 

 

Conclusion: 

 The presence of P. canaliculataand the rapid increase in snail population are still causes of concern for the 

local farmers in the sampling areas as greater number of snails present in the rice field is associated with greater 

damage to rice crops and low yield. In spite of the current management practices, GAS still continues to persist 

which may suggest that these practices are still insufficient to control or eradicate this invasive pest. 

Furthermore, the high density of juvenile and female P. canaliculata implies that there is a fast growing 

population of these snails in the region. Efficient control mechanisms should be applied in order to address this 

continuing problem in the rice farming industry.  
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