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Abstract 

Apple snails, P. canaliculata and P. glauca are the two most successful invaders of many macrophytes especially 

rice in many countries of the world particularly Southeast Kalimantan Indonesia. Many studies have been 

conducted on management and ecology of Pomacea canaliculata and Pomacea glauca, but little is known about 

edacious Pomacea sp especially a bog macrophytes. . Therefore, comparative performans studies Pomacea 

glauca and on different macrophyte was conducted for determine the importance of the fresh water snail 

behavior in selecting the type of cattails most preferably so that it can be used to control the harmful effects of 

Pomacea canaliculata in rice seeds, and needs to be done to improve biodiversity in paddy fields. Results 

suggested Pomacea canaliculata and Pomacea glauca who consumption duckweed showed significantly higher 

growth, feed preferences, fecundity, eggs diameters and hatchability, followed consumption of water hyacinth> 

lotus>field paddy> plant attractants. 

* Corresponding Author: S. Dharmawati  dharmauniska@gmail.com 
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Introduction 

South Kalimantan has an area of 3,737,743 hectares 

with geography mostly swamp which covers 800,000 

hectares. This swamp area allows agriculture in South 

Kalimantan to take place throughout the year 

especially in the tidal swamp and is a potential habitat 

for growth and development of freshwater water 

snail. The fresh water snail "Kalambuai" is the local 

animals are numerous in South Kalimantan swamp 

waters. Besides having the potential as a swamp 

animal feed "Kalambuai" is also one of the most 

disturbing water snails for agricultural lands in South 

Kalimantan. The disruption resulted in some 

agricultural areas in South Kalimantan region 

experienced a crop failure due fresh water snail 

breeding very fast (Dharmawati, 2006). 

 

The Pomacea glauca is fresh water snail species 

generally do not harm agricultural land compared 

Pomacea canaliculata species. In fact, this species has 

been handed down for generations by farmers in south 

Kalimantan as Alabio duck feed. The populations of the 

Pomacea glauca species swamp are now beginning to 

decline, this may be due to slower breeding and less 

competing with the Pomacea canaliculata species. 

Based on the morphological structure of his body is not 

much different from the mulberry conch and spread 

evenly in almost every water in South Kalimantan 

Indonesia. Based on the survey and identification 

results (2004 - 2016), the swamp conch present in the 

South Kalimantan swamp waters consists of two 

species, which are greenish or brownish with three 

brownish lines surrounding the shell in the regional 

language called kalambuai (Pomacea glauca).  

 

Second, golden yellow with a thinner shell and 

transparent and does not have a circular line, so that 

the inside looks (Pomacea canaliculata) is known by 

the name of a golden snail. The conch is tolerant in a 

variety of habitats and extreme environments. 

According Osorio (1998) snails that live in the waters 

are usually tolerant to various types of climate, have 

very fast growth ability and are herbivorous. These 

snails live in tropical and sub-tropical regions; some 

members of this genus have been introduced in various 

countries and become serious problems on wetland 

farms, especially on rice and taro farms (Cowie, 1995, 

Naylor, 1996, Cowie 2002). 

The results of previous studies of fresh water snails that 

live in nature developed quite rapidly has the number 

of eggs 200 to 1300 grains and each m2 can 

accommodate 20-30 adult fresh water snail with an 

average weight of 65 grams per head for adult 

individual of the cycle (Dharmawati, 2006). 

 

The results of previous studies of fresh water snails 

that live in nature developed quite rapidly has the 

number of eggs 200 to 1300 grains for adult 

individual of the cycle (Dharmawati, 2006). The fresh 

water snail "Kalambuai" a local animal has 

characteristics that are very attractive, especially with 

the nature of eating. The results of Dharmawati and 

Firahmi (2015) obtained information that fresh water 

liked water plants such as paddy, especially young 

paddy, duckweed, taro and water hyacinth.  

 

The fondness of the fresh water snail against the plant 

is because the plant stem structure is softer and 

softer. The rate of fresh water snails consumption 

ranges from 3-5 kg/week with the number of 

individuals with a range of 100-250 tail/m2. Water 

plants and attractants such as lotus, water hyacinth, 

briers, jackfruit and papaya skin less favored fresh 

water snail, presumably because the structure of the 

plant stems are harder and the plant is only used as a 

refuge for the snails.  

 

The fresh water snails engage in grazing activities that 

begin by cooperating with the sensor devices on each 

side of the mouth to search by the shredded tongue or 

radula and jaw, then the feed are placed in the oral 

cavity with fangs and then chewed with movement 

such as cutting (Owen, 1966; Purchon, 1978). The fresh 

water snails engage in grazing activities that begin by 

cooperating with the sensor devices on each side of the 

mouth to search by the shredded tongue or radula and 

jaw, then the feed are placed in the oral cavity with 

fangs and then chewed with movement such as cutting 

(Owen, 1966; Purchon, 1978). It’s they are herbivores 

and are very fond of water plants such as paddy, 

especially young paddy, duck weed, and water 

hyacinth. Some researches were reports mention that 

fresh water snail was greedy and very fond of water 

plants, especially paddy. 
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The invasiveness of Pomacea so is based on their unique 

morphological and physiological characteristics such as 

high reproductive potential with rapid growth, 

polyphagous feeding habits, amphibious respiration and 

aestivating or hibernating potential (Cowie, 2002; 

Estebenet and Martin, 2002). All of these character is 

tics help them to survive under adverse environmental 

conditions and reproduce aggressively.  

 

In their native habitats, they caused only minor 

economic losses (Cazzaniga, 2006), included in South 

Kalimantan the fresh water snails are the used for 

animal feed, but on the other it has potential as animal 

feed fresh water snail "Kalambuai" is also one water 

snails were very disturbing for agricultural land in the 

region of South Kalimantan (Borneo).  

 

Field observations indicate that these snails not only 

prey on young rice but also capable of consuming bog 

plants which is fodder or forage for swamp buffalo 

(Bubalus bubalis). So that there are competition 

between the snail swamp with swamp buffaloes in 

terms of obtaining forage and quite disturbing for 

breeders. The results Burlakova et al., (2009); Qiu 

and Kwong (2009) that the freshwater snail Pomacea 

canaliculata kind of appetite complex and flexible in 

the use of aquatic plants. Also according to Sanico et 

al. (2002) that the snail has the ability to damage the 

rice plants, especially in infancy.  

 

It was also reported that the freshwater snail 

Pomacea canaliculata types are not only able to prey 

on rice plants but also can damage water plant prey 

on other weed plants (Okuma et al., 1994). 

Furthermore, Zao et al. (2012), stated that the rice 

plant is not a favorite food of freshwater snail 

Pomacea canaliculata types. Apart from these 

swamps edacious the water plant, the snails potential 

as a source of protein for poultry, especially 

waterfowl. That its presence must be maintained. 

Culturing the aple snails are risk relatively high if not 

controlled because of the ability to live> 1 year, are 

omnivores and very greedy mainly on aquatic plants, 

besides snails is one of the host parasites such 

Angioastrongyluss cantonnensis that can dangerous 

for human nervous with dizziness, stiff face and 

meningitis (Hollingsworth and Cowie, 2006).  

 

The fresh water snail contained pigments such as 

carotenoids, and derivatives zeaxanthine chlorofil, 

have ability secrete enzymes such as protease, lipase 

and amiilase, have a high enough population of 

bacteria in the gastrointestinal tract so as to consume 

cattails (Malek, 1980). It's unique the fresh water 

snail is its ability to digest forage. Based on the theory 

of this ability is estimated related to the type of 

bacteria contained in the gastrointestinal tract which 

has high cellulase activity.  

 

The results of Dharmawati and Firahmi (2015) 

reported that in the fresh water snail gastrointestinal 

tract there are bacteria that have the ability to digest 

forage. The bacteria in question are Bacillus sp, 

Chromabacterium, Actinobacillus sp This study aims 

to determine the type of fresh snail performance of 

Pomacea canaliculata and Pomacea glauca feed 

different forages swamp on a laboratory scale. The 

results of this study emphasize the importance of 

knowing the behavior of snails in selecting the type of 

cattails most preferred so as to control the harmful 

effects of Pomacea canaliculata in rice seeds, so it 

needs to be done to improve the macrophytes 

biodiversity in paddy fields. 

 

Materials and methods 

This research was carried out for 8 months the 

manufacture of treatment is done in the Applied 

Laboratory Agriculture Faculty Islamic University 

Kalimantan Banjarmasin.  

 

Materials  

The materials used in the research fresh water snail 

(P. Canaliculta and P. glauca) obtained from 

wetlands and Hulu Sungai Utara South Kalimantan. 

The macrophyte the used are Kayapu (Salvinia sp), 

lotus (Nymphaea sp), water hyacinth (Eichornia 

crassipers), the rice plant (Oryza sativa) and plant 

attractants. The quality of the waters where the 

maintenance for snails at pH 6.5 containing ± 0.9, BOD 

8.50 ± 0.57mg / liter, COD 15.50 ± 0.81mg / liter, CO2 

3.85% ± 0.25 and with Fe content of 1.38 mg / L ± 1, 12. 
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Methods 

The research was conducted in the village of Bitin Bake 

Lake District of Hulu Sungai Utara. The fresh water 

snails reared in the swamp in which clay substrate by 

making a plot with size of 1m x 1m and maintained up to 

spawn. Babirik village chosen because this location is the 

largest habitat for the snails 

  

After laying two clumps of eggs taken for fekundiy 

calculated using the gravimetric method in 

accordance with the reference Effendi (1979). From 

eggs obtained fekundity calculated by the formula M: 

m = Q: q. where: M = mass of the cluster of eggs, m = 

mass number of eggs, Q = the number of eggs that 

will be searched and q = the number of eggs retrieved. 

A number of 30 eggs were taken as samples was 

measured by using a micrometer to calculate the 

diameter of the eggs and viewed under a microscope 

with a magnification of 10x5. Clumps of hatched eggs 

left to hatch naturally. Furthermore, marsh snails 

hatching results then allowed to grow after the marsh 

snail weighing 20 ± 0.55g/tail with the male female 

ratio of 1: 1 was transferred to the aquarium made of 

fiber with a size of 30 cm x 20 cm x 15cm (Seuffert et 

al, 2010.). On the inside of the tank mounted 

stainless wire, tank bottom sludge and glass 

bersubstrat which aims to accommodate the 

remnants of feed-soluble and dirt snail swamp.  

 

Only active snail riding or attached to the wall of the 

aquarium that is used everywhere each experimental 

unit consisted of 6 snails. Furthermore, each unit of 

the feed materials incorporated treatment kayapu 

(Salvinia sp), lotus (Nymphaea sp), water hyacinth 

(Eichornia crassipers), the rice plant (Oryza sativa L. 

forma spontaneous Poaceae) and plant attractants.  

 

Table 1. Characteristics of chemistry Macrophyte for experiment. 

Macrophyte Protein P Cellulose Lignin Fiber 

Kayapu (Duckweed, 
Salvinia minima) 

15.90 0.02 21 25.38 16.80 

Water hyacinth 
(Eichornia crassipers) 

16.25 0.66 18.31 51.65 17.38 

Lotus (Nymphaea sp) 16.2 0.45 20.70 1.13 15.5 
Field paddy 
(Oryza Sativa) 

5,36 0,02 33 7,21 32,5 

Plant attractant 9,35 0,01 29 6,95 30,52 
 

Source: Analysis carried out in the laboratory of applied Agriculture Faculty Islamic University Kalimantan 

Banjarmasin,  

 

Before the feed given for fresh water snail done by 

weighing and calculated based on the weight of fresh 

and dry weight. Ad libitum feeding and feed intake 

calculated cumulatively that is based on the amount 

of feed given less the residual feed in grams/tail. 

Implementation of the research was conducted 

independently and stand alone among the fresh water 

snail species Pomacea canaliculata and Pomacea 

glauca with assuming that there is no relationship 

between the type of snail by macrophyte different 

parameters to be observed so deemed not affect each 

other given the nature of the two types of snails 

somewhat different. The design used in this study is 

completely randomized design (CRD) with single-

factor and repeated 10 times. 

Furthermore, the data were analyzed using analysis 

of variance and if there are differences among the 

treatments then followed by Duncan's multiple 

range test. 

 

Results and discussion 

Feed preferences 

The average of the fresh water snail feeding 

preferences are presented in Table 2. The average of 

the highest feed preferences contained in the fresh 

water snail consumes kayapu, both in species 

Pomacea canaliculata (16.67g) as well as on the 

species Pomacea glauca (16.05g). Preferences lowest 

for the feed fed fresh water snail attractant plants. 
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Table 2. The average Feed Preferences of Pomacea canaliculata and Pomacea glauca Consuming Different 

macrophysics. 

Macrophyte 
Average Feed Preferences (g/tail) 

Pomacea canaliculata Pomacea glauca 

Kayapu ( Duckweed, Salvinia minima) 16.67± 0.03e 16.05±0.07e 

Water hyacinth ( Eichornia crassipers) 15.76± 0.07d 15.43±0.13d 

Lotus (Nymphaea sp) 10.10 ± 0.04c 14.42±0.03c 

Field paddy (Oryza Sativa) 6.18 ±0.03b 3.09±0.04b 

Plant attractant 3.84 ± 0.04a 2.62±0.07a 
 

Description: The figure followed by the same letter show no significant difference in Duncan Multiple Range Test 5%. 

 

Observations in the field fresh water snail likely of 

aquatic plants in the form of kayapu (Duckweed) and 

water hyacinth (Water hyacinth). The fresh water 

snails to macrophyte such as the structure of the plant 

stem is soft and delicate. Particularly preferred plants 

are the leaves where the leaves kayapu and hyacinth 

relatively softer than the lotus plant, rice and plant 

attractants. In general, almost all aquatic plants like 

these snails. Attractant plants given in this study of 

jackfruit skin and less favored snails, because its 

structure is toughness and astringent taste. 

 

Some study reported that the Pomacea spp. abatable 

on macrophytes and liked either fresh or leaves or 

dacaying leaves. The snails are very palatabel for the 

macrophyte and is capable of stimulating nature of 

feeding depends on the hardness of the plant, dry 

matter, content of phenols and alkaloids (Lodge, 

1991; Newman, 1991, Burks and Lodge, 2002; Burks 

et al, 2006, Erhard, Pohner and Gross, 2007).  

 

The physical condition of the plant and the chemical 

composition of the macrophyte and habitat 

conditions are affecting levels fresh water snails feed 

preferences (Eiger, de Boer and Hanley, 2007; Li and 

Dugeon, 2008). Pomacea canaliculata capable of 

consuming plant available in the water and the leaves 

many species of macrophytes (Estebenet, 1995; Lach 

et al, 2000, Burkalova 2009, Baker, et al, 2010, Wong 

et al, 2010) According Tarupay et al., (1991), the 

snails are eating everything and liked the rice leaves. 

But in this study turned out to be less favored rice 

fresh water snail. This is presumably because the 

stems and leaves of rice has a structure which is 

toughness. 

As it is known that the rice plants located in South 

Kalimantan agricultural land is largely a local paddy 

which has an average age of 8 months. In general, 

local paddy has a tougher stem structure compared to 

hybrid paddy. So the results of the survey in the field 

fresh water snail attacks against rice is much lower. 

Snail prefers swamp bog plants such as hydrilla sp, 

kayapu, Ipomae aquatica and water hyacinth. In 

general, fresh water snails prefer refined foods easier to 

digest.  

 

Plants that are harder and algae are also eaten as long 

as they could undermine it by using radular (rough 

tongue). Although the system radular on each of the 

different species, some types of snails have teeth 

stronger and greater in radulanya compared to other 

species. Species with thin and tiny teeth (like Pomacea 

bridgesii) cannot penetrate the thick plants and in 

particular on dead plants and smooth. When the food 

is insufficient in water, marsh snails utilize such 

amphibious ability to leave the water to search for food. 

 

Interesting strategy of fresh water snail is the way 

these animals obtain food that will be consumed by 

way of approaching food float on the water surface. 

Usually fresh water snails will swim and crawled out 

of the stem to the leaf surface by using existing holes 

in the legs will catch the food on the surface. To 

attract more food that floats, snails make similar 

movement on legs like walking with its front legs.  

 

The middle and back legs conch is used to capture the 

object on the side or surface waters. When the pit is 

full, snails will bring the particles and distribute it to 

the head and then eat the food that has been collected 

is known as "ciliary feeding". 
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This indicates the water surface usually presents 

proteins derived from the layer provided on the 

surface of the water. This thin layer is often seen as a 

reflection of oil on the surface of the water and the 

materials produced and microorganisms contained in 

water. 

 

Body Weight  

The average body weight fresh water snails are 

presented in Table 3. Body weight is highest in the 

fresh water snail consumption kayapu, both in species 

Pomacea canaliculata (68.58 g/head) as well as on 

the species Pomacea glauca (16.05 g/bird). 

Preferences lowest for the feed fed on attractant 

plants. The results of this study indicate that the fresh 

water snails consume kayapu tend to have a higher 

body weight. 

The Pomacea glauca weigh relatively higher 

(74.45g/bird) compared with Pomacea canaliculata 

(68.58g/bird). 

 

The protein content of the macrophytes plays an 

important role for the growth of the animals including 

invertebrates, such as snails. In this study of plant 

protein content of the water used is relatively high in 

the range of 5.36% - 16.25%. The protein content was 

lowest for the rice crop, which is 5.36%, According to 

Qiu et al, (2009); Matson et al. (1980) water plant 

protein in the form of N was an essential element for 

support metabolic processes. In addition to protein, 

the levels of phosphorus in aquatic plants also play a 

role in protein synthesis. 

 

Table 3. The average Body Weight Pomacea canaliculated and Pomacea glauca have given of Different 

Macrophyte. 

Macrophyte 
The average Body Weight (g/tail) 

Pomacea canaliculata Pomacea glauca 

Kayapu ( Duckweed, Salvinia minima) 68,58c±0,94 74,45e±0,67 

Water hyacinth ( Eichornia crassipers) 60,83b±0,42 68,29d±0,90 

Lotus (Nymphaea sp) 59,87b±0,40 63,25c±0,88 

Field paddy (Oryza Sativa) 61,55b±1,39 60,48b±0,47 

Plant attractant 50,24a±0,27 54,15a±0,65 
 

Description: The figure followed by the same letter show no significant difference in Duncan Multiple Range Test 5%. 

 

The high body weight species Pomacea glauca 

allegedly not only because of the type of feed is also 

closely related to genetic factors and adaptability of 

the conch on the environment. One of the factors that 

determine the survival of the biota is the high  

 

Adaptability in freshwater (Gregoric, 2007, Miranda 

and Silva, 2006; Derraik, 2008). Marsh snail prefers 

freshwater and the observation that snail black 

swamp has long lived in the swamp South Kalimantan 

compared with yellow snail (apple snail). 

 

Fecundity  

The average fecundity yellow snail (Pomacea 

canaliculata) and black snail (Pomacea glauca) are 

presented in Table 4.  

The mean fecundity fresh water snails presented in the 

study were taken from the maintenance, using artificial 

ponds environmental conditions tailored to his native 

habitat.  

 

Fecundity average of cluster eggs species Pomacea 

canaliculata are relatively higher than the fecundity 

Pomacea glauca. 

 

The results showed that the average fecundity 

Pomacea canaliculated higher better than Pomacea 

glauca are influenced by the type of forage consumed. 

The average value obtained at the highest fecundity 

snails that consume kayapu (Duckweed sp) on the 

species Pomacea canaliculata 874 ± 2.71 eggs and 768 

eggs ± 4.57 in Pomacea glauca. 
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Table 4. The average fecundity Pomacea canaliculated and Pomacea glauca to have given of Different 

Macrophyte. 

Macrophyte 
Fecundity 

Pomacea canaliculata Pomacea glauca 

Kayapu ( Duckweed, Salvinia minima) 874 ± 2,71c 768 ±4,57c 

Water hyacinth ( Eichornia crassipers) 779 ± 2,001c 634±2,97a 

Lotus (Nymphaea sp) 754 ± 1,47b 749±1,47c 

Field paddy (Oryza Sativa) 656 ± 1,96a 649±1,96a 

Plant attractant 725 ± 1,98b 716±1,98b 
 

Description: The figure followed by the same letter show no significant difference in Duncan Multiple Range Test 5%. 

 

The high value of fecundity in these snails that 

consume kayapu, allegedly closely associated with 

nutrient contribution and the level of preference on the 

type of macrophyte are so inclined produce value 

higher fecundity. One of the factors that affect the value 

of fecundity is the food factor is the protein content. 

The Kayapu protein content (Duckweed sp) is 

relatively high compared to other macrophyte used in 

this study with a range of 16.67%, has the essential 

amino acids that is high enough. 

 

Value fecundity of both types of snail still within 

reasonable limits. Riani research results (2011) 

fecundity fleshy yellow snails on average 848 eggs 

and black snail much as 775 eggs. Furthermore, the 

results of research Dharmawati (2015) that the 

number of clumps of snail eggs ranges between 267-

1200 eggs. 

According Estebenet and Martin (2002) on 

freshwater Pomacea canaliculated able to lay eggs 

three times a week throughout his life, and the 

average - average 3000 grain spawn within 140 days. 

 

Eggs Diameter  

The average eggs diameter of the snail eggs are 

presented in Table 5. The mean diameter of snail eggs 

fed marsh types kayapu and water hyacinth leaves 

relatively higher in the range of 2.13 to 2.24mm on 

Pomacea canaliculata and 2.05 to 2.09mm on the 

species Pomacea glauca. The results showed that the 

eggs diameter of the snail in the swamp in South 

Kalimantan to have higher egg diameter compared 

with the results of research Marwoto (1988) and 

Suwignyo and Riani (1992) with egg diameter 1.5 to 

2.0mm. High egg diameter is because of the diversity 

of the feed contained in the swamp of South 

Kalimantan 

 

Table 5. Eggs Diameter Pomacea canaliculated and Pomacea glaucato have given of Different Macrophyte. 

Macrophyte 
Diameter eggs (mm) 

Pomacea canaliculata Pomacea glauca 

Kayapu ( Duckweed, Salvinia minima) 2.24± 0.016c 2.09±0.012c 

Water hyacinth ( Eichornia crassipers) 2.13 ± 0.01bc 2.05±0.008bc 

Lotus (Nymphaea sp) 2.09 ± 0.01b 1.96±0.011b 

Field paddy (Oryza Sativa) 1.89 ±0.007a 1.84±0.007a 

Plant attractant 1.99 ± 0.01ab 1.94±0.01b 
 

Description: The figure followed by the same letter show no significant difference in Duncan Multiple Range Test 5%. 

 

Eggs diameter Pomacea canaliculated and Pomacea 

glauca has a range that is not significantly, though on 

the species Pomacea canaliculated has a diameter of 

yolk that is longer than the species Pomacea glauca. 

More length eggs diameter species Pomacea 

canaliculated is presumably related to the nature of the 

snails eat the swamp where snail species Pomacea 

canaliculated tend to be greedy and are omnivores, 

while the species Pomacea glauca are more herbivores. 

Eat nature also affect the egg ssnail diameter and is 

closely connected with the process of the formation of 

the yolk (vitelogenesis), so that the snail has a voracious 

nature tend to have a diameter larger eggs. Diameter 

snail eggs were lowest for the snail swamp rice 

consumed either in species or species Pomacea 

canaliculated and Pomacea glauca. 
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The low diameter snail eggs that consume rice 

because of the nature of the feed which is relatively 

harder and has a coarse fibers and their higher lignin, 

making it rather difficult to eat snails. Rice used in 

this study using local paddy where the structure of the 

stem is much harder than hybrida paddy. The average 

eggs diameter Pomacea canaliculated and Pomacea 

glauca have a range that is not much different, 

though on the Pomacea canaliculated has diameter of 

yolk that is longer than the species Pomacea glauca. 

More length eggs diameter Pomacea canaliculated is 

presumably related to the nature of the snails eat the 

swamp where Pomacea canaliculated tend to be 

greedy and are omnivores, while the species Pomacea 

glauca are more herbivores. Eat nature also affect the 

eggs diameter and is closely connected with the 

process of the formation of the yolk (vitelogenesis), so 

that the snail has a voracious nature tend to have a 

diameter larger eggs. 

 

Diameter snail eggs was lowest for the snail swamp 

rice consumed either in species Pomacea 

canaliculated and Pomacea glauca. 

The low diameter snail eggs that consume rice 

because of the nature of the feed which is relatively 

harder and has a coarse fibers and their higher lignin, 

making it rather difficult to eat snails.  

 

Rice used in this study using local rice plants where 

the structure of the stem is much harder than rice 

hibbrida. 

 

Hatchability  

The average hatchability fresh water snails are 

presented in Table 6. Average of hatchability of eggs 

is highest in the fresh water snail consumes kayapu, 

both in species Pomacea canaliculated (82.12%) as 

well as on the species Pomacea glauca (70.57%). 

Hatchability of eggs was lowest for the snails fed plant 

attractants. The snail is presented in Table 6. Average 

of hatchability of eggs is highest in the snail consumes 

kayapu, both in species Pomacea canaliculated 

(82.12%) as well as on the species Pomacea glauca 

(70.57%). Hatchability of eggs was lowest for the 

snails fed plant attractants. 

 

Table 6. The Average Hatchability Pomacea Canaliculated and Pomacea Glauca to have given of different 

Macrophyte. 

Macrophyte 
Hatchability (%) 

Pomacea canaliculata Pomacea glauca 

Kayapu ( Duckweed, Salvinia minima) 82.12± 0.42b 70.57±0.07d 

Water hyacinth ( Eichornia crassipers) 82.01± 0.27b 70.59±0.06d 

Lotus (Nymphaea sp) 80.45± 0.049b 69.58±0.087c 

Field paddy (Oryza Sativa) 79.75±0.22b 68.06±0.22b 

Plant attractant 76.17± 0.27a 45.52±0.23a 
 

Description: The figure followed by the same letter show no significant difference in Duncan Multiple Range Test 5%. 

 

Table 6 showed that hatchability of eggs snail species 

Pomacea glauca tend to be lower compared to the 

species Pomacea canaliculated. The results of field 

observations indicate that the species Pomacea 

glauca compete with Pomacea canaliculated, where 

snails swamp of this type tend to be more aggressive 

and better able to survive in extreme habitats.  

 

According to Yoshida et al (2014) found Pomacea 

canaliculated have a pretty high tolerance to 

temperature environments including low-

temperature environments up to 0°C 

Conclusion 

The macrophyte favored by Pomacea canaliculated 

and Pomacea glaucaare kayapu (duckweed; Salvinia 

sp) with indicated Preferences feed, body weight, 

fecundity, egg diameter and hatchability the higher. 

 

Acknowledgement 

The autors would like to thank directoratye general of 

higher education, research and community service 

department that has provides funding of this research 

by fundamental research by 2016. 

 



 

173 Dharmawati and Firahmi  

 

Int. J. Biosci. 2017 

References 

Baker P, Zimmanck F, Baker SM. 2010. Feeding 

rates of an introduced freshwater gastropod Pomacea 

insularism on native and non indigenous aquatic plants 

in Florida. Journal of Molluscan Studies 76, 138-143. 

 

Burks RL, Lodge DM. 2002. Cued in: advances 

and opportunities in freshwater chemical ecology. 

Journal of Chemical Ecology 28, 1901-1917. 

 

Burks RL, Mulderij G, Gross E, JonesI, 

Jacobsen L, Van Donk E, Jeppesen, E. 2006. 

Center stage: the crucial role of macrophytes in 

regulating trophic interactions in shallow lake 

wetlands. In: Wetlands: functioning, biodiversity 

conservation and restoration. Ecological studies. Vol. 

191 (R. Bobbink, R. Beltman, J.T.A. Verhoeven & D.F. 

Whigham, Eds) pp. 37-59. Springer-Verlag Berlin. 

 

Burlakova LE, Karatayev AY, Padilla DK, 

Cartwright and DNHollas LD. 2009. Wetland 

restoration and invasive species: Apple snail 

(Pomacea insularum) feeding on native and invasive 

aquatic plants. Restor. Ecol 17, 433-440. 

 

Cazzaniga NJ. 2006. Pomacea canaliculated: 

Harmless and useless in its natural realm 

(Argentina). In: R.C. Joshi and L.S.S ebastian (Eds.), 

Global Advances in Ecology and Management of 

Golden Apple Snails pp.37-60. Philippine Rice 

Research Institute, Nueva Ecija Philippines. 

 

Cowie RH. 1995. Identity, distribution and impacts 

of introduced Ampullariidae and Viviparidae in the 

Hawaian Islands. Journal of Medical and Applied 

Malacology 5, 61-67. 

 

Cowie RH. 2002. Apple snails (Ampullariidae) as 

agricultural pests: their biology, impacts and 

management. In: Molluscs as crop pests (G.M. 

Barkered.) pp. 145-192. CABI Publishing, 

Wallingford UK. 

 

Dharmawati S. 2006. Pengaruh Pengolahan Keong 

Rawa “Kalambuai” terhadap Nilai Energi Metabolis dan 

Kecernaan Protein Serta Implikasinya pada Ayam 

Broiler. Hasil Penelitian. Faperta Uniska Banjarmasin. 

Dharmawati S. 2006. Pengaruh Pengolahan Keong 

Rawa “Kalambuai” dan Penggunaannya pada Itik 

Alabio Jantan. Hasil Penelitian. Faperta Uniska 

Banjarmasin. 

 

Dharmawati S. Firahmi N. 2015. Biologi, Ekologi, 

Distribusi, Potensi Teknis Dan Ekonomi Keong Rawa 

“Kalambuai” Sebagai Pakan Ternak. Laporan 

penelitian fundamenal konprehensif. DRPM 

Kemenristek Dikti. pp. 44-47. 

 

Derraik JGB. 2008. The Potential Significance to 

Human Health Associated with the Establishment of 

the Snail Melanoids tuberculation in New Zealand. 

The New Zealand Medical Journal 121(1280), 25-32. 

 

Effendi MO. 1979. Metode Biologi Perikanan. 

Yayasan Dewi Sri. Bogor.  

 

Elger A, De Boer T, Hanley ME. 2007. 

Invertebrate herbivory during the regeneration phase: 

experiments with a freshwater angiosperm. Journal of 

Ecology 95, 106-114. 

 

Erhard D, Pohnert G, Gross EM. 2007. Chemical 

defense in Elodea nuttallii reduces feeding and 

growth of aquatic herbivorous Lepidoptera. Journal 

of Chemical Ecology 33, 1646-1661. 

 

Estebenet AL. 1995. Food and feeding in Pomacea 

canaliculata (Gastropoda: Ampullariidae). Veliger 

38, 277-283. 

 

Esteben et al, Martín PR. 2002. Pomacea 

canaliculata (Gastropoda: Ampullariidae): Life- 

history traits and their plasticity. Biocell 26, 83-89. 

 

Gregoric DEG, Nunez V, Ferrando NS, Rumi A. 

2007. First Record First Records of the Invasive Snail. 

Melanoids tuberculatus (Gastropoda; Prosobranchia 

Thiaridae) from the Iguazu River Basin, Argentina-

Brazil. Commucaciones de la Sociedad Malacologica d e l 

Uruguay 9(90), 109. 

 

Hatimah S, Ismail W. 1989. Penelitian 

Pendahuluan Budidaya Siput Emas (Pomacea sp.) 

Bull. Penelitian Perikanan Darat. Balai Penelitian 

Perikanan Air Tawar Bogor 8, 37-52. 

 



 

174 Dharmawati and Firahmi  

 

Int. J. Biosci. 2017 

Lach L, Britton DK, Rundell RJ, Cowie RH. 

2000. Food preference and reproductive plasticity in 

an invasive freshwater snail. Biological Invasions 2, 

279-288. 

 

Li AOY, Dudgeon D. 2008. The effects of leaf litter 

characteristics on feeding and fitness of a tropical 

stream shredder, Anisocentropus maculatus 

(Trichoptera: Calamoceratidae). Marine and 

Freshwater Research 59, 897-901. 

 

Lodge DM. 1991. Herbivory on freshwater 

macrophytes. Aquatic Botany 41, 195-224. 

 

Malek EA. 1980. Snail-Transmitted Parasitic 

Diseases. Volume I. CRC Press Inc. Boca Raton, 

Florida pp. 110-111. 

 

Mattson WJ Jr. 1990. Herbivory in relation to plant 

nitrogen content. Annu. Rev. Ecol. Evol. S 1980, 11, 

119-161. 

 

Marwoto RM. 1988. The Occurrence of Fresh 

Water Snail Pomaceae paludosa (Prosobranchia: 

Ampullaridae). Malacologia 2: 87-104. Pennak, 

R.W. 1978. Fresh Water Invertebrates of the United 

States. Second Edition. John Winley and Sons. 

New York pp. 225. 

 

Miranda RF, Silva. 2006. First Records of the 

Invasive Snail. Melanoids tuberculosis (Gastropoda; 

Prosobranchia Thiaridae) in the Parana River Basin, 

GO Brazil. Brazilian journal biology 66(4), 1109-1115.  

 

Naylor R. 1996. Invasions in agriculture: Assessing 

the cost of the golden apple snail in Asia. Ambio      

25, 443-448. 

 

Nano AM, Mane AM. 1980. Biology of Cuhol (A. 

luzonia Reeve). A Common Philippine Agriculturist 

19, 675-695. 

 

Newman RM. 1991. Herbivory and Detritivory on 

Freshwater Macrophytes By Invertebrates: A Review. 

Journal of The North American Benthological Society 

10, 89-114. 

 

Odum E. 1983. Basic Ecology. Sounders College 

Publishing. Philadelphia. London. Okuma, M. K. 

Tanaka and S. Sudo, 1994. Weed control method 

using apple snail (Pomacea canaliculata) in paddy 

fields. Weed Res 39, 114-119. 

 

Osorio SM. 1988. Aspect Reproduction del Csaracol 

de agna duke Pomacea Patula catemacensia on 

Laboratoria y Campo. Memorias IX Congres Nacional 

Zoologia. Villahermosa, Tabasco Mexico pp.133-136. 

 

Pennak RW. 1978. Fresh Water Invertebrates of the 

United States. Second Edition. John Winley and Sons. 

New York pp. 225. 

 

Prashad B. 1952. Anatomy of the Common Apple 

Snail P. globosa. Memoir of Indian Museum. 

 

Qiu JW, Kwong KL. 2009. Effects of macrophyte 

sonfeedin gandlife-historytraits of the invasive apple 

snail Pomacea canaliculata. Freshwater Biol   54, 

1720-1730. 

 

Qiu JW, Chan MT, Kwong KL, Sun J. 2011. 

Consumption, survival and growth in the invasive 

freshwater snail Pomacea canaliculated: Does food 

freshness matter? J. Mollus. Stud 2011, 77, 189-195. 

 

Riani E. 1992. Beberapa Aspek Biologi Keong Murbai 

(Pomcea sp) (Tesis. Fakultas Pascasarjana IPB. 

 

Riani E. 2011. Kemampuan Reproduksi Keong 

Mas (Pomacea sp) Daging Kuning dan Daging 

Hitam (Reproduction Ability of Yellow and Black-

fleshed Golden Apple Snail (Pomacea sp). Jurnal 

Moluska Indonesia. Juni 2011. Volume 2(1), 9-13. 

ISSN: 2087-8532. 

 

Rusoff II. Blackeney EW, Culley DD. 1980. 

Duckweeds (Lymneaceae Family): A Potential Source 

of Protein And Amino Acids. Journal of Agriculture 

and Food Chemistry 28, 848-85 

http://dx.doi.org/ 10.1021/jf60230a040.  

 

Sanico AL, S Peng RC, Laza , Visperas RM, 2002. 

Effect of seedling age and seedling number per hill on 

snail damage in irrigated rice. Crop Protec., 21: 137-143. 

 

http://dx.doi.org/


 

175 Dharmawati and Firahmi  

 

Int. J. Biosci. 2017 

Santoso EJ. 1987. The Golden Apple Snail: Food 

and Farm Pest. Agribisnis Weekly, October 14-15 

 

Saxena RC. 1987. Pest Control and Management 

other Pest Golden Apple Snail: A Pest of Rice. IRRN 

12(1), Februari 24-25 1987. 

 

Seuffert ME, Burela S, Martín PR. 2010. Influence 

of water temperature on the activity of the freshwater 

snail Pomacea canaliculata (Caenogastropoda: 

Ampullariidae) its southernmost limit (Southern 

Pampas, Argentina). J. Ther. Biol 35, 77-84. 

 

Srinivet SND. 2001. Management Options for the 

Golden Apple Snail. Department of Agriculture 

Extension, Ministry of Agriculture and Cooperative, 

Bangkok 59 p. 

 

Suwigno P, Riani E. 1992. Studi Bioekologi Keong 

Murbai. Pusat Penelitian Lingkungan Hidup-IPB. 

 

Tarupay ES, Hatimah, Yulianti P. 1991. 

Penelitian Pendahuluan Preferensi Siput Murbei 

(Pomacea sp) terhadap Tanaman Air dan Padi. Bull. 

Penelitian Perikanan Darat 10(1), 30-35. 

 

Udoh AP, Akpanyung EO, dan Igiran IE. 1994. 

Nutrients and Anti Nutrient in Small Snails. Department 

of Chemistry and Biochemistry. University of UYO. Uyo 

Akwa, Ibon State. Nigeria pp. 124-125. 

 

 

 

Wong PK, Liang Y, Liu NY, Qiu JW. 2010. 

Palatability of Macrophytes to the invasive 

Freshwater Snail Pomacea Canaliculata: Differential 

Effects of Multiple Plant Traits. Freshwater Biology 

55, 2023-2031. 

 

Yoshida K, Matsukura K, Cazzaniga NJ, Wada 

T. 2014. Tolerance to low Temperature and 

Desiccation in two Invasive Apple Snails, Pomacea 

Canaliculata and P. Maculata (Caenogastropoda: 

Ampullaridae), Collected in Their Original 

Distribution Area (Northern and Central Argentina). 

Journal of Molluscan Studies (2014)80, 62-66. 

DOI: 10.1093/mollus/eyt042. 

 

Zhao B, Wei Dai, Jia-en Zhang, 1Chaogang 

Chengand GenLi. 2012. Characteristics of Feeding 

Preference and Nutrients Utilization of Golden Apple 

Snail (Pomacea canaliculata) on Macrophytes in 

Paddy Fields. Advance Journal of Food Science and 

Technology 4(5), 316-321, 2012 ISSN: 2042-4868E-

ISSN: 2042-4876 © Maxwell Scientific Organization, 

2012. Published: October 20, 2012. 

 

 

 

 

 

  

 

 


