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Introduction

We are very interested in exploring the adaptatbrapple snails. As apple snails are easily
adapted, so we choose this species of animal atmet in our experiments. We also know that

we will not harm the natural environment even if gg& some of them for our experiments.

With the aid of Miss Lee and Mrs Lam, our projegpsrvisors, we have got a permit to go to the
non-entry area in the Hong Kong Wetland Park. Yalggbt over two hundred apple snails for this
experiment. That is really amazing. Through gragbvities and observation, we've learnt

more about adaptation of apple snails.

In this study, we investigated about the environt@econditions that apple snails prefer. We also
compared our results with those from other cousitnghich the apple snails may or may not be

the same species (but the same genus) as whatwweénhidong Kong.

Obijective
1. To investigate the environmental conditions thatl@gnails like to live in.

2. To compare the Hong Kong apple snails with othecss of apple snails in foreign countries.



About the apple snails

Appearance of apple snails in other countries

Shell of wild-type colours snalil

Shell of dark wild-form snail

The most special feature is the tube like orggmh(sn) used
to breathe while staying submerged.

The pale pink to reddish eggs are deposited above
waterline and are closely attached to each other.



Appearance of apple snails in Hong Kong

Apple snails with dark brown shell.

The pink eggs deposited above water line.

Habitat of apple snails

The map below shows the worldwide distribution gble snail Pomacea canaliculata)



Characteristics of foreign apple snails (Pomacea)

They live in mainly quiet stretches of water, sashlagoons, ponds and swamps. However, field
research suggests that the snail is frequentlydonrstreams in its native area. In Japan, thd snai
is found in a wide variety of habitats, includingers, ponds, swamps, drainage canals and paddy

fields.

They can survive harsh environmental conditionshsag pollutants in the water or low oxygen
levels (reduced by organic materials like dead tatge and high temperatures) as their lungs

provide an adaptation to poor water conditions.

They bury themselves in moist soil during the deason. They can aestivate for 6 months, and

then become active again when the soil is flooded.

They prefer living in lentic waters than turbulevdter

They need to live in tropical temperature, and mailscould survive in a temperature below 10

Characteristics of Hong Kong apple snails (Pomacea)

Hong Kong apple snails belong to the type specfePamacea lineataThey inhabit various
ecosystems: ponds, swamps and rivers. Although dlcegsionally leave the water, they mainly

spend time in the water.

Although they adapt to cold water, they are vesystant to the low temperature, arriving to even
survive 5-8°C during some hours. If they stay in \Wwater aquariums, over 25°C, its metabolism

and activity increases, but its service life isueed.



Their behavior is just like the others’. Althoudiey like living with the smaller snails, they will
eliminate them. Also, the Hong Kong apple snaitsrfiacea lineateare more active than their
cousins Pomacea bridgesiibut similar to their brotherC@analiculata Pomaceéalt can remain in

its shell 1 or 2 days until it feels necessarydedf itself again. The activity of the snail incesas

with the ascent of temperature of the water (25869, it is enough inactive below 18°C.

They are considered as sexually mature when theead& of their shells reach 2.5cm. They
display themselves to the opposite sex, like tls o€Pomacea lineatevhen they are sexually
mature It's because their reproduction count at least omade and a female. Moreover, the
reproduction is favored with an increase in temjpeeato 25°C, because this temperature can help

simulate the spring.

The female, after a couple of days of the fertilaa it leaves the water by the night to depdsit t
eggs outside. The eggs are of intense pink cofat,they form a cluster, which is less compact
than those oPomacea bridgesiiThe cluster includes about 200 to 300 eggs aschhaut 3 mm

in diameter. The egg must be kept in humid envireminor near the water.

After 1-4 weeks, the egg needs to be given a seffi@amount of soft food so that they can chew it,

for example pulverized seaweed, peas or food $br. The females can keep the sperm for months.

The apple snail inhabits in slow current place:iness irrigation channels and pools.The apple
snail has lungs and gills, which allow it to live waters with insufficient amount of oxygen, and
even to survive in a short period of drought inoten shell. It uses its special organ, the siplwon t

breathe in the remained air in the submerged.



Apple snails as pets

Apple snails are popular aquarium-pets becauseheif @attractive appearance and size. The

following are some popular types of apple snadatied as aquarium pets:

Species Characteristic(s)
Most Pomacea bridgesii In different colors: brown, albino, yellow,
common (spike-topped apple blue, purple, pink, and jade, with or without
ones snail) banding.

Marisa cornuarietis Though not always recognized as an apple

(giant ramshorn snail) | snail due to its discoidal shape.

Less popular Pomacea canaliculata | - Bigger, rounder and is more likely to eat
ones aquatic plants, which makes it less suitable [for
most aquaria.

- In different shell and body colours.

Pomacea paludosa Often collected in the wild from ditches and

(Florida apple snail) ponds in Florida.

The snails will "play dead" on occasion, which magt for several days, especially when first
introduced to a new tank, probably from the stdssoving from one habitat to another. But once

the snail is acclimated it will become a surprigyractive participant in the community tank.

Wild coloured version

Pomacea canaliculata



Apple snails as food

In the 1980sPomacea canaliculatavas introduced in Taiwan to start an escargotstrgult was
thought that such food culture could provide valegiyoteins for farmers, who primarily live on a

rice diet. However, the snails did not become @many success.

Apple snails as pests

The importedPomacea canaliculatanails and the native apple snail population, Rildaiwan
were able to transfer a parasite calldgiostrongylus cantonensighis parasite can infect
humans if snails are eaten which have not beenetbtitoroughly.

The introduced snails escaped and became a sdhoeest to rice production and the native
ecosystems.

During the 1980s the introduced snails rapidly agréo Indonesia, Thailand, Cambodia, Hong
Kong, southern China, Japan and the Philippined tla@re are indications that they are currently

invading Australia.



Damages caused by HK apple snails

1. Loss of crops

Apple snails damage taro plants by chewing intocthren at the very top of the taro plant, which
leaves a hole through which bacteria and othergggtis to enter. Damage either kills the plant or
drastically reduces crop quality and yield. applails also eat the young shoots of taro. Damage to

other water-based crops such as rice occurs itesifashion and the other natural native plants.

2. Economic loss
According to the first point, the apple snails epta large amount of food and thus cause the loss

of crops. This will lead to a great economic lasshie farming industry.

3. Disturbance of the ecosystems

Snails in natural systems eat plants that proviael for habitat for native fish and birds. Also,
there will be food competition between the applailsrand the other sea animals such as shrimp.
The Apple Snail is like a gigantic fortress andsitze prevents access to the fobderefore, these
animals will die for they cannot adapt to their néwing environment or because of the

insufficient amount of food. And this will breakaliood chain in the natural environment.

4. Blockage of drainage system

Apple snails have a fast rate of reproduction dr&y tare also good survivors, they will not die
easily. There fore, when they stay in the draindigey may be the impediment for the water to

flow through.

5. Spread of disease
Snails can carry and transmit rat lungwordngiostrongylus cantonenyiswhen improperly

cooked and eaten, causing fever or death in exteases. Moreover, apple snails ¢eotd very

9



bad parasites that can also make people very sitkey may even die. In additioa, known
vector for blood flukes§chistosomapp.) and an intestinal flukeEdhinostoma ilocanujnare

brought by them too.

Natural enemies of apple snails
As you know, apple snails can be found all over wwld they have many different natural
enemies, let me introduce some of them to you:
Raccoons:
They are originally found in N. America, but lat@ought to Europe.
It lives mostly in wooded areas and usually feeldna lakes and
streams. A good climber, it often nests in a hollwee or climbs

aloft for refuge. They are good destroyers to itsec

Paw of a raccoon

Black ants:

They are very active and appear at newly laid egg
clusters, normally 1 —2 ants per egg cluster. Qrte a
could attack many eggs with its sharp and

powerful mandibles(jaws).
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Fishes-- Black carp, Catfish:
In South Viet Nam, catfish is more favorable. Tegtin Can Tho showed
that raising carp, black carp after 12 weeks showed apple snails’
population decreases 80 — 96% compared to theréicsird. They mainly
Catfish eat young apple snails (< 1cm) but catfish could ea

both young and mature apple snails by eating flesh
inside. Catfish is well suited to South Viet Namrmdition while in North Viet

Nam, carp and black carp are more important. Tlagyeat 73-87% GAS Carp

People’s reaction on apple snails

Although there are some natural enemies that feetth@m, places with apple snails introduced as
foreign species has no natural enemy around. Thesesive alien species adapt to the new
environment easily thus reproduce rapidly and cawiassive damage to that place (as mentioned
in previous session). So people living in thesedohed” countries have developed different ways
to combat with apple snails:

1. Handpicking. People usually handpick apple Isnfiom rice paddies in the morning and

afternoon as they are most active and easy to find.

11



2. Use plants which contain toxic substances. &mmples, gugo, makabuhay, sambong,

tuba-tuba, asyang, tobacco and red pepper

3. Use attractants .Peopltace leaves of plants that attraciails to make their hand picking

easier. For exampleG&abi leaves, banana, trumpet flowers etc.

Gabi leaves banana trunfipaters
4. Biological control. People also feed apple snlducks and pigs or eat them by themselves.
5. Setting a trap. During last harrowing, constrdeep strips in the paddies by pulling a sack
containing a heavy object. Provide 10- 15 m distabetween strips. Likewise, construct small

canals (25 cm wide and 5 cm deep) along the edgesegaddies.

12



6. Preventing field entryPlace a wire or woven bamboo screen on the magaiion water inlet
and outlet. It is to prevent the entry of hatchéirnd adults. This also facilitates collection of
trapped golden apple snails.

7. Growing fish in the rice fields. Successful didtials in the Philippines showed that growing
fish in the rice fields could keep snail populataown. It also supplemented the farmer's diet and
generated extra income

8. Chemical control. Farmers use pesticides torobtite snail. But many of them are now banned

in Japan, Taiwan and the Philippines.

9. Use of rotten jackfruit as bait. In Malaysiarnie@rs control snails simply by using rotten

jackfruit as bait. It makes the collection of appiails becomes easier.
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Methodology
On 10 November 2007 and 5 July 2008, we did thepBamfor the experiments. Each time we
collected about 200 apple snails and fifteen batafeeggs from the Hong Kong Wetland Park.

They are then taken back to the laboratory andalf@ving experiments were carried d;ut.

We were collecting apple snails The eggs weectdd

We were washing the apple snails

They were so clean! ket them in tanks.
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|. Hatching experiment

Materials:

3 x 50 eggskuglenaculture

Apparatus:

3 x plastic boxes, refrigerator, incubator

Procedure:

First, pour equal numbers of apple snails into dmwh

Next, place 50 eggs in each box.

Then, put the three boxes into three differentgdac

i.  Refrigerator (4 )

ii. Incubator (37 )

iii. Long table next to the window in Biology Laladory (room temperature, 25

We added irEuglenaculture as food for baby apple snails (if anynaHly, some of our group

members observed the eggs and count those hatghsdnethree different boxes at different days.
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Il. “Light and dark” experiment

Materials:

Water, 70 snails, some vegetables

Apparatus:

Tank (15cm x 15cm x100cm), a black cloth, net, neapers

Procedure:

First, pour some water into the box.

Next, place all the snails in the middle of the laoxl mark that area.

Then, put some vegetables in it.

After that, use the net to cover the whole boxwedover half of the box with the cloth.

Finally, put it under the light bulb and put newgees under it to prevent leaking and observe the

snails after one day.

Set-up of the “light and dark” experiment
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lll.“Water and Land” experiment

Materials:

Water, 70 snails, vegetables

Apparatus:

Tank (15cm x 20cm x 100cm), newspaper

Procedure:

First, put newspaper under it to make the box Slarmting position and prevent leaking.
Next, pour the water into the box.

Then, put the snails in the middle and mark tha.are

After that, place the vegetables in the box.

Finally, observe the snails after one day.

Set-up of the “water and land” experiment
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V. Water and mud

Materials:

Water, mud, 50 snails, vegetables

Apparatus:

Tank (15cm x 15cm x 100cm), newspapers

Procedure:

First, pour the water into the box and put newspapéder the box to prevent leaking.
Next, place the mud on the left hand side of the bo

Then, place the snails in the middle and mark tha.a

After that, place the vegetables in the box.

Finally, observe the snails after one day.
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Results of experiments

|. Hatching experiment

Tables showing the cumulative number of eggs hdteheifferent temperatures.

Trial 1:
Date| 15/11 | 16/11 | 19/11 | 21/11 | 22/11 | 23/11
(Day) | (1) (2) (5) (7) (8) 9)
Temp.
4 0 0 0 0 0 0
25 0 0 4 14 16 19
37 0 0 0 0 0 0
Trial 2:
Date| 6/6 716 8/6
Day) | (1) (2) 3)
Temp.
4 0 0 0
25 1 2 6
37 1 1 2
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Il. “Light and Dark” experiment

Table showing the number of apple snails goingatitx dnd light conditions after experiment.

Trial 1 2
(Date) (5/7) (6/7)
Condition
Light 38 43
Dark 5 21

Most snails moved to the “light” region
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ll.“Water and Land” experiment

Table showing the number of apple snails going wewter and land after experiment.

~

1 2 3
5/7 6/7 717
Condition (/7) (6/7) (717)
Water 36 40 35
Land 6 10 12

Most snails moved into water

V. “Water and Mud” experiment
Table showing the number of apple snails going wditer and mud conditions after experiment.
] Trial 1 2
(Date)
Condition (7/11) (15/11)
Mud 0 0
Water 9 11
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Discussion

Analysis of results

I.  Hatching experiment

The result shows that eggs of the apple snailsfagter in 25 than 37 and 4 .

This may be because the apple snails are usegeonli‘room’ temperature, and therefore their
eggs hatched in the same range of temperature eHthreceggs cannot adapt to the temperature of
37 and4 .37 istoo hot for the eggs to hatch whereas 4 too cold for them to hatch.

As the eggs were closely stuck to each other se@sggs were broken when our group members

tried to separate them.

[I. “Light and Dark” experiment
The number of apple snails which move to lighteegs obviously larger than that which move to

dark region. This result shows that apple snagdgprbrighter environment than darker one.

[ll. “Water and Land” experiment
In all trials, there is obviously more apple snaiisve into water than staying in dry land. This

result shows that apple snails prefer watery envirent than dry land.

V. “Water and Mud” experiment

More apple snails move into water rather than gdamghe mud region. This result shows that
apple snails prefer watery environment than muddyrenment. Probably the apple snails were
not aware that there was mud adjacent to water.niin for keeping the apple snails in the tank

are taken from Hong Kong Wetland Park.
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Sources of error and suggestions for improvement

The middle “starting” region where we put the apphails at the beginning of the experiment is
quite large as we didn’t want the apple snails\terlap each other in such a narrow tank. As a
result, the apple snails which are at the edgehef dtarting region are closer to certain
environmental condition than others. This may malke experiment less accurate as the starting
position of all the snails differ quite a lot. Taprove, we can use a wider tank with fewer snails s

that they all start in more or less same position.

The tank leaked during the experiment. Althouglkdgg is not serious, this may affect the water
level inside the tank and affect our experimengsiuits. To improve, we should check carefully
whether the tanks leak or not before conductingetkeriment. For instance, we should pour a
large tank of water into a tank and let it standdeernight (similar to the time we conduct our

experiment) to check for leakage instead of juseole over few hours.

When we set up the experiment, we have made satealihapple snails used for experiment are
living and active. However, some apple snails weund dead at the end of experiment. This will
make our experiment results less accurate as beljiving snails will show respond in choosing
their desirable environment for living. The deaftspails may due to the building up of waste in
such a small volume of water in tank, or may du¢ht lack of food (perhaps we didn’'t put in
enough vegetables for all snails), or may be dubedack of ventilation in tank as we wrapped it
up with black cloth, less oxygen can go into thektand dissolve in water for respiration of snails.
All these factors may cause death to our applelssnBo improve, we can shorten the time for
experiment and change water more often to prevestevto accumulate. We can also provide
more food (vegetables) to the snails. Insteadlafge piece of black cloth, we can use wire gauze
for covering the whole tank to prevent suffocatainsnails but at the same time allow adequate

ventilation.

23



Reflections

If we could spend more time on the experimentsmag find more life patterns about apple snails.
After doing the project, we understand more abbet ¢haracteristics of snails. When we were
cleaning the snails and the plastic boxes, the Ismat very bad and made us feel very
uncomfortable. We wore plastic gloves for cleanimghe couple of weeks in sake of our hygiene

and safety. We were afraid that we would get caateggdisease if we did not wear plastic gloves.

However, we gained great satisfaction from thiseeigmce. We see the reproduction process —
from eggs to little apple snails. We found thatytlage quite a lot so we supplied them with more

fresh leafy vegetables day by day,

During the project, we needed to distribute theknarenly and discussed the content together. We
learnt to accept the others’ opinions and how tokwath a group of team members. Also, it was
very difficult for us to spare time and work on fhmject together. Although the process was very

hard, we still had a good time and our friendshgswnhanced.
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