Anh hwéng ctia dd sau mwe nwéc dén sinh trwéng vaty 1é
song cua oc bwu dong (Pila polita) trong diéu kién wong

TOM TAT

Oc buu dong (Pila polita) 1a mot loai ¢6 chat lugng thit ngon va giau dinh dudng, vi viy chiing dang 1a doi
tuong day trién vong cho nudi trong ‘thuy san. Nghién ctru nay duoc thuc hién dé danh gia anh huong cua cac do sau
muc nude dén sinh truéng va ty 1é séng cua e buu dong. Oc dwoc wong thir nghiém tai 4 do sau khac nhau la 15 cm,
20 cm, 25 cm va 30 cm véi mat do 300 con/bé 50cm x 40cm va dugc ap lai 3 lan. Oc dugc cho an beo cam trong 15
ngay dau va bau, bi trong 15 ngay tiép theo. Két qua thi nghiém cho thay, sau 30 ngay wong, dc dugc uong tai 30 cm
cho gia tri sinh truong chiéu cao va can nang lén nhat (lan luot 14 12,87 mm va 0 ,495) trong khi chiéu rong dat gia
tri cao nhat tai do sau 25 cm va 30 cm (lan luot Ia 9,62 mm va 9,59 mm). Ty Ié séng cua dc dao dong tu 97,17 —
97,83%, trong d6 6¢ duge wong tai 15 cm c6 ty I¢ séng thap hon 3 nghiém thirc con lai. Nhu vay, xét tong thé co thé
thiy do sdu muc nuéc 30 cm la phd hop nhat ddi véi viéc wong dc.

Tir khéa: Oc buu dong, Pila polita, sinh truong, ty 1¢ Séng, do sau muec nurdc



Effects of water depths on growth and survival of black
apple snail (Pila polita) in rearing condition

ABSTRACT

The black apple snails (Pila polita) is a species with delicious meat and rich nutrition, so it is a promising target
for aquaculture. This study was conducted to evaluate the effects of water depths on growth and survival rate of this
species. The snails were experimentally reared at 4 different water depths of 15 cm, 20 cm, 25 cm and 30 cm with
stocking density of 300 individuals per tank 50cm x 40 cm and repeated 3 times. The snails were fed duckweed in the
first 15 days and fresh calabash in the next 15 days. The experimental results showed that after 30 days of rearing, the
snails reared at 30 cm had the highest height and weight (12.87 mm and 0.495 g, respectively) while the width of
snails reached the highest values at depths of 25 cm and 30 cm (9.62 mm and 9.59 mm, respectively). The survival
rate of snails ranged from 97.17 - 97.83%, in which snails reared at 15 cm had the lower survival rate than other 3
treatments. Thus, in general, it can be seen that the water depth of 30 cm is the most suitable for rearing snails.
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1. INTRODUCTION

Black apple snail (Pila polita) is a relatively new
species, belonging to the Gastropod phylum, with
delicious meat and rich nutrients therefore it is a
quite promising species for aquaculture. Culturing
black apple snails has taken place widely in
freshwater bodies across the country, especially in
the Mekong Delta because snails have great
potential for farming, high consumption demand
and bring stable economic efficiency to farmers.
However, the natural resources of black apple snails
are decreasing due to the invasion of the golden
apple snail, overexploitation and increasingly
polluted environment!. There have been some
studies on seed production and rearing? or
biological characteristics of black apple snails®*.
Some other studies mentioned effects of densities
on growth and survival®, effects of different protein
levels in diet on growth and survival®, or effects of
pellet food supplemented Yucca Formulation on
growth and survival rate of this species’. In addition,
effects of some environmental factors on black
apple snails have been reported in some researches,
for example, effects of light conditions on the
hatching rate, growth and survival rate!, effects of
pH on growth and survival®. However, in the world
and also in Vietnam, there have not been any studies

on the effects of water depths on growth or survival
of this species. Therefore, this is the first to exmaine
effects of water depths on black apple snails during
the rearing period.

2. MATERIALS AND METHODS
2.1. Experimental design

After hatched 1 day, snails were chosen to arrange
the experiment of water depth levels. The
experiment was repeated 3 times with 4 different
water levels (15cm, 20cm, 25¢cm and 30cm) used to
rear snails in the tank of 50cm x 40cm. Water
lettuces were used as the substrate with a
distribution area of ¥ of the tanks. 300 snails were
selected and arranged in each tank. Total of rearing
time was 30 days. In the first 15 days, the snails
were fed duckweed and in the next 15 days, they
were fed fresh calabash twice a day (morning and
afternoon). Every 3-4 days, 50% of water in the tank
was siphoned and changed, and 100% of the water
was changed every 10 days.

2.2. Measurement of factors

The environment factors (temperature, pH, DO)
were measured every day while NH; was measured
every 5 days using test Sera.



Survival and growth (the height, width and
weight) of snails were examined every 10 days.
Survival of snails was calculated as percentage of
number of snails at examining time per number of
snails at beginning. The height and width of snails
were measured using a caliper with the accuracy of
0.1 mm according to the method of Olena et al.’.
The weight of shails was measured using a scale
with accuracy 0.01g.

2.3. Data analysis

Mean values, standard deviation were analysed
using Microsoft Excel 2013. SPSS 20.0 using One-
way ANOVA was applied to compare the
differences between means of the treatments with
significance p < 0.05.

3. RESULTS AND DISCUSSION
3.1. The environmental factors

During the experiment, temperature varied from 27-
29°C. Suitable temperature for black apple snails is
20-32°C. When the temperature is below 15°C or
above 40°C, the snails go into hibernation or
aestivation’®, Aquatic animals grow well at
temperatures of 25-30°C!:, or proper temperature
for carp culture is between 24 and 30°C*2. Thus, the
temperature in the experiment is suitable for black
apple snails.

Water was changed every 3-4 days, so pH
was stable with a value of 6.5. Thao and Binh’
reared these snails with 3 levels of pH (6, 7 and 8)
and reported that snails grew and survived best at
pH of 8. Phu and Ut™ believed that suitable pH for
aquatic animals is from 6.5 -9.0. Santhosh and
Singh reported that the suitable pH range for fish
culture is 6.7 - 9.5, According to Wurts and
Durborow!, Bhatnagar et al.’>, a pH between 6.5
and 9 is essential for aquaculture pond. Therefore,

the pH value in this experiment is in a proper range
although it is not the most optimal for black apple
snails.

In this study, DO was 5mg/L and NHs; was
less than 0.03mg/L. Bhatnagar et al.® and Bhatnagar
and Singh?® reported that DO >5ppm is essential for
good aquaculture while Ekubo and Abowei
believed that if fish are exposed to less than 0.3
mg/L of DO for a long time period, they can die and
5.0 mg/L is adequate for them. The toxic levels of
NH; for short-term exposure usually lie between 0.6
and 2.0 mg/L, and sublethal effects may occur at 0.1
to 0.3 mg/L®. Maximum limit of ammonia
concentration for aquatic animals is 0.1 mg/L*.
According to Vietnamese standard
TCVN13952:2024 for freshwater aquaculture,
proper DO and NHafor freshwater animals are more
than 4mg/L and less than 0.1 mg/L respectively®.
Thus, these values in the experiment are suitable for
black apple snails.

3.2. The growth of black apple snails

At 10 days of rearing, the height of snails reared at
30cm was highest, with value of 7.23mm (p<0,05)
while these values in 3 remaining treatments were
not different (p>0,05). After 20 days of rearing,
snails cultured in 15cm had the lowest height
(8.22mm), followed by snails at 20cm (8.87mm)
and the highest values were at 25cm and 30cm with
9.97mm and 9.90mm respectively. At 30 days
(Table 1), the height of snails in 4 treatments was
totally different, of which, snails reared at 30cm had
the highest value (12.87mm), followed by the
values at 25cm, 20cm and 15cm (12.06mm,
11.08mm and 10.54mm respectively) (p<0.05).
Thus, the bigger water depths may be more suitable
for the heigh growth of snails.

Table 1. The height (mm) of black apple snails at different water levels

Rearing time Water depths
(days)
15cm 20 cm 25cm 30cm
0 3.62+£0.142 3.62+£0.14° 3.62+£0.14° 3.62+0.14°
10 6.72 £0.47° 6.58 +£0.42° 6.56 + 0.45° 7.23 £0.58?
20 8.22 £0.48° 8.87 £0.85° 9.97 £ 0.96° 9.90+0.672




30 10.54 + 0.41¢

11.08 £ 0.57¢

12.06 + 0.44° 12.87 + 0.84?

Note: The different letters indicate the significant difference (p<0.05)

Similar to the height, after 10 days of rearing,
the width of snails reared at 30cm reached the
highest value (5.83mm, p<0.05) while this value at
the 3 remaining depths was not different (p>0.05).
After 20 and 30 days of rearing, the width of snails
at 15cm and 20cm was not different (p>0.05) and

smaller than those at 25cm and 30cm (p<0.05). At
30 days of rearing (Table 2), the snail width at
15cm, 20cm, 25cm and 30cm were 8.30mm,
8.51mm, 9.62mm and 9.59mm respectively.
Therefore, it can be seen that snails adapt better at
bigger water depths when they grow up.

Table 2. The width (mm) of black apple snails at different water levels

Rearing time Water depths
(days) 15cm 20 cm 25cm 30cm
0 3.06 +0.05% 3.06 £ 0.05? 3.06 £ 0.05? 3.06 = 0.05?
10 5.28 +0.34° 5.25 +0.26° 5.34 +0.41° 5.83+0.422
20 6.68 + 0.43P 6.75+0.67° 7.75+0.31° 7.63 £ 0.562
30 8.30 + 0.26° 8.51 + 0.49° 9.62 £0.43? 9.59 + 0.65?

Note: The different letters indicate the significant difference (p<0.05)

The weight of snails after 10 days of rearing
was the largest at the depth of 30cm (p>0.05) while
in the remaining 3 treatments was not statistical
difference (p>0.05). After 20 days of rearing, the
weight of snails at 25cm and 30cm were the highest
(0.224g and 0.2264, respectively, p<0.05), followed
by weight at the depth of 20cm (0.200g) while this
at the depth of 15cm was still the smallest (0.157g,

p<0.05). After 30 days of rearing, the weight of
snails in the 4 treatments was completely different
(Table 3). Specifically, the weight of snails at the
depth of 15cm was the smallest (0.290g), followed
by this at 20cm (0.328g), 25cm (0.454g) and the
highest value was at the depth of 30cm (0.495g). In
general, snails tend to grow better when reared at
greater depths.

Table 3. The weight (gram) of black apple snails at different water levels

Rearing time Water depths
(days) 15cm 20 cm 25cm 30cm
0 0.015 + 0.005% 0.015 + 0.005? 0.015 + 0.005? 0.015 + 0.005%
10 0.084 + 0.019° 0.083 £ 0.017° 0.080 + 0.018° 0.103 £ 0.0232
20 0.157 £ 0.019¢ 0.200 + 0.053° 0.224 + 0.0272 0.226 £ 0.0402
30 0.290 + 0.033¢ 0.328 + 0.040° 0.454 £ 0.067° 0.495 + 0.095%

Note: The different letters indicate the significant difference (p<0.05)




After 30 days of rearing, with initial height,
width and weight of 3.62mm, 3.06mm and 0.015g
respectively, the black apple snails reached the
height of 10.54 - 12.87mm, the width of 8.30 -
9.62mm and the weight of 0.290 - 0.495¢g. These
results are much higher than the research results of
Binh and Thao® although these authors reared snails
at the lower density and longer time than us.
Specifically, Binh and Thao® reported that after 35
days of rearing, the height and weight of the snails
only reached from 7.77mm and 0.12g at the density
of 1200 snails/m? to 9.81mm and 0.22g at the
density of 300 snails/m?. In another study of Thao
and Binh®, snails reared at the density of 50
individuals/tank of 80x40cm at different pH values
also gave the lower growth at pH of 6 and 7 after 40
days of rearing compared to our results at pH of 6.5
after 30 days of rearing (heights ranging from 7.05
- 11.97mm and weights ranging from 0.13 — 0.61g).
Or, Thao et al.” used pellet food supplemented
Yucca formulation to feed black apple snails and the
weight and height of snails after 40 days of rearing
were only 0.45 — 0.50g and 12.41 — 12.92 mm
respectively. We reared snails in the tanks of 50 x
40cm at the density of 300 snails/tank (equivalent to
1500 snails/m?) and used duckweed and fresh
calabash as food while the above authors fed them
with industrial food. This may suggest that, at the
early stage, industrial food may not be completely
suitable for black apple snails. Another study
showed similar results to ours despite only rearing
snails at the density of 900 snails/m? %,

In this study, black apple snails were reared
at water depth of 15 — 30 cm. In other studies, the
snails were cultured at different water levels such as
at 15cm°®, 30 cmé®, or 30 - 40 cm’, however, the
research results of these authors are lower than ours
despite lower rearing densities. It is worth to notice
that industrial foods or pellet foods were used in

these studies while we used duckweed and fresh
calabash. Thus, it can be speculated that not only
water depths effect on growth of snails, but food
also plays a very important role, and foods used in
this study are suitable for black apple snails while
industrial foods or pellet foods may not really
proper.

3.3. Survival of black apple snails

In general, survival of snails during the experiment
was very high, with a range of 97.17 — 98.17%
(Table 4). At all examining times (10 days, 20 days
and 30 days), survival of snails at 15cm was always
lower than that of 3 other treaments (p<0.05). At the
end of experiment (30 days), survival of snails at
15cm, 20cm, 25cm and 30cm were 97.17%,
98.17%, 97.83% and 97.67% respectively. These
values are quite similar to results of Diem et al.®
when studied on the effects of different protein
levels (15%, 20%, 25%, 30%, 35% and 40%) on
growth and survival of snails (with 88,4% at 40%
protein to 98,0% at 20% protein), or Thao et al.
(95.83% - 99.33%)’. Binh and Thao® also reported
similar survival rate compared to our results when
rearing snails at density of 300 individuals/m?
(97.1%) but lower at other densities (600, 900 and
1200 snails/m?). Other studies also showed lower
survival rates of snails, eg. 66.7 - 88.3%° or 34.7%
- 76.7%8. Thus, it can be seen that the survival rate
of snails in our study is much higher than other
studies, proving that snails adapt well to the rearing
conditions and foods. We reared them in tanks and
used duckweed and fresh calabash as food.
Although Thao and Binh8 reported that pH = 8 was
a suitable value for black apple snails during the
rearing stage, it was clear that the survival rate was
quite low compared to our results. This suggests that
the authors might use inappropriate food or the
addition of aluminum alum to reduce the pH could
affect the survival of snails.

Table 4. The survival of black apple snails at different water levels

Rearing time Water depths
(days) 15cm 20cm 25¢cm 30cm
0 100 +0.00 100 £ 0.00 100 £ 0.00 100 £ 0.00
10 97.67 £ 0.29° 99.00 £ 0.872 98.33 +0.58% 98.67 + 0.582




20 97.17 £ 0.29°

98.17 +0.76%

97.83 +0.29% 97.67 +0.29%

30 97.17 £ 0.29°

98.17 +0.76%

97.83 +0.29% 97.67 +0.29%

Note: The different letters indicate the significant difference (p<0.05)

4. CONCLUSION

The environment factors in the experiment are
suitable for the black apple snails. The height and
weight of snails are biggest at water depth of 30 cm
(12.87mm and 0.495g respectively) while the width
of snails reaches the highest value at 25 cm and 30
cm (9.62 mm and 9.59 mm respectively). The
survival of snails is very high (97.17 — 97.83%) and
the snails reared at 20 cm, 25 cm and 30 cm have
higher survival rate compared to this at 15 cm. In
general, the water depth of 30 cm is the most
suitable for black apple snails in rearing condition.
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