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TOM TAT

Thi nghiém nay dwoc thuc hién nhdm danh gia kha ning thich nghi d6 man cuia ca r6 ddu vudng. Ca c6 khdi
luong trung binh 1,5g duoc Iya chon dé b tri nuéi ¢ cac dd man 0, 5, 10 va 15%o. Ca duoc nudi trong céac bé Im?
v6i mat do 200 con/bé. Cac chi tiéu vé sinh truong va ty 18 sdng cua ca duoc khao sat dinh ky 10 ngay mot lan. Két
qua cho thdy, & d6 mdn 5%o cé sinh truéng tdt, twong duong véi méi truong nude ngot (0%o). Nguoc lai, khi do
man tang 1&€n 10%o va 15%o thi sinh trudng cia ca cé xu hudng giam dan. Ty 1€ séng cua ca dat tir 86,67 - 95,67%,
trong d6 ca séng sot tot nhat & 0%o va 5%o. Tir nhiing két qua nay co thé nhan dinh réng, mac du ¢6 su khac nhau
vé sinh truong va séng sot cia ca ro dau vudng gitra cac dd man thi nghiém nhung nhin chung cé c¢6 thé thich nghi
t6t & khoang d6 man 0 -15%o, dic biét 1a & d6 man thap (< 5%o).

Tir khéa: Anabas testudineus, cd ré dau vuong, dé man, sy thich nghi.

‘Tac gia lién hé chinh.

Email: hongdienpm1@gmail.com
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ABSTRACT

This study was conducted to assess salinity adaptation of square head climbing perch. Fish with average
body weight of 1.5g were selected to rear at the salinities of 0%o, 5%o, 10%0 and 15%o. Fish were cultured in tanks
(1m?) with the density of 200 individuals/tank. The growth and survival of fish were examined every ten days.
The results showed that fish well grew at both salinity of 0% and 5% while its growth gradually decreased with
increasing the salinity from 10%o to 15%o. Survival rate of fish was from 86,67% to 95,67% and its highest values
were obtained at the salinity of 0%o and 5%o. Based on the results of this study, it is believed that despite different
growth and survival of fish between the experimental salinities, in general square head climbing perch can well

adapt to the salinity range of 0 - 15%o, especially at low salinity (< 5%o).

Keywords: Anabas testudineus, square head climbing perch, salinity, adaptation.

1. INTRODUCTION

Agricultural production plays an important role
in the economic development of Binh Dinh
as well as South Central Coastal provinces.
However, recently, because of impacts of
climate change, lots of agricultural lands in
Tuy Phuoc, Phu Cat, Phu My and Hoai Nhon
districts have become alum and saline lands
that are not effective for production or cannot
be used for rice production. To deal with this
situation, farmers in above districts have tended
to used these lands for aquaculture. Therefore,
it is essential to find aquatic species adaptable

for environmental conditions in these areas.

*Corresponding author.

Email: hongdienpm1@gmail.com

Square head climbing perch (Anabas
testudineus Bloch, 1792) is a variable fish species
from climbing perch. This species can grow
twice to three times faster than climbing perch
and can adapt well to different environmental
conditions. Moreover, the production of square
head climbing perch can bring high economic
benefit. Ngo Huu Toan and Nguyen Van Khanh'2
indicated that square head climbing perch can
well adapt to different salinities, so it can be
selected to culture in brackish waters. However,
these authors only conducted the study on this
fish species in juvenile stage, therefore its salinity
adaption in early juvenile stage has not been

80 | Journal of Science - Quy Nhon University, 2020, 14(5), 79-87



SCIENCE

QUY NHON UNIVERSITY

known yet. Examining the salinity adaption of
square head climbing perch in such early stages
is very important for the following reasons:
(1) can help promote survival and growth of
fish when it is cultured in brackish waters later;
(2) the bases that help culturists directly rear
early juvenile stage to juvenile stage of this
fish in brackish ponds to support the grow-out
culture in the same condition to reduce the input
cost compared to buying juveniles. The study
“Effects of salinity on growth and survival of
square head climbing perch (Anabas testudineus)
in the early juvenile stage” was carried out for
these above reasons.

2. SUBJECT AND METHODS
2.1. Subject

The early juveniles of square head climbing
perch (Anabas testudineus) were bought from
My Chau experimental farming for aquaculture,
Phu My - Binh Dinh.

2.2. Methods
2.2.1. Experimental design

The strong early juvenile fish with average body
weight of 1.5g and total length of 22mm were
selected for the experiment. Fish were cultured
in the composite tanks (1m®) within 30 days
with density of 200 individuals/tank and divided
into 4 saline treatments as NT1 (0%o - control),
NT2 (5%0), NT3 (10%o), NT4 (15%0) with 3
replicates. We chose salinity range of 0 - 15%o
to do the experiment because this is usually
used to examine salinity adaption of freshwater
fish.!23435 The freshwater from the underground
well and marine water from the sea at My Duc
community were used to mix to the experimental
salinity levels using method Pearson square.

Fish were fed by floating pelleted feed
(SKRETTING) with size of 0.5 - Imm and 42%
protein. Fish were fed 6 - 10% body weight
twice a day at 7 - 8 am and 4 - 5 pm. Water
was exchanged 25% every 10 days during the

experiment. The tank bottom was daily cleared
by manually siphoning out and corresponding

amount of water was supplemented.
2.2.2. Water parameters examination

Temperature was daily examined using the
thermometer with the accuracy of 1°C.

pH was daily examined using the electronic
equipment HANNA with the accuracy of 0.01.

DO was daily examined using the electronic
equipment HANNA with the accuracy of 0.01.

Salinity was examined using the salinity

refractometer with the accuracy of 1%o.
2.2.3. Fish growth and survival examination

- Growth of fish: Body weight and total length
of fish were measured every 10 days to examine
growth of fish.

- Absolute growth rate for body weight
and total length of fish were determined by the
formula:

_W-m
ot -,

A

In which:

A: Absolute growth rate for body weight
(g/day) and total length (mm/day) of fish.

W,: Body weight (g) or total length (mm)

at time t,

W, :Body weight (g) or total length (mm)
at time t,

t - t,: Time period between two examinations
(day).

- Survival of fish were examined every 10
days using the formula:

S%=%x100

In which:
S1: Number of fish at the beginning
S2: Number of fish at the end
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2.3. Data analysis

Microsoft Excel 2010 was used to calculate the
average value and standard deviation. We used
one way ANOVA to examine the difference
of studied parameters between experimental
treatments using SPSS 20.0.

3. RESULTS AND DISCUSSION

3.1. Water parameters

Table 1. The water parameters in the experimental tanks

Water parameters such as temperature, pH,
DO are the basic ones to assess the water
quality in aquaculture. When these parameter
are suitable for aquatic animals in general and
fish in particular, they well grow and develop
and thus the results of study are accurate. The
water parameters in the experimental tanks were
showed in Table 1.

Treatments Temperature (C) pH DO (mg/l)
Min Max | Average | Min Max Average Min Max Average
NT1 24.0 31.0 27.42 6.5 6.9 6.81 4.5 6.0 522
NT2 24.0 31.0 27.37 6.8 7.2 7.09 4.5 6.0 5.28
NT3 24.0 31.0 27.38 7.0 7.4 7.12 4.5 6.0 5.25
NT4 24.0 31.0 27.38 7.3 7.7 7.13 4.5 6.0 5.20

Remarks: Min: minimum value; Max: maximum value; Average. average value

The experiment was conducted in a house,
so water temperature between the treatments
were relatively stable, that was lowest at 24°C,
highest at 31°C and average at 27.37 — 27.42°C.
This temperature range is suitable for growth
and development of tropical aquatic organisms.’

pH of water fluctuated from 6.5 to 7.7 and
increased with salinity raising in the treatments.
Specifically, average value of pH was lowest
(6.81) in NT1 (salinity of 0%o) and highest
(7.13) in NT4 (salinity of 15%o). Such variation
is due to pH of freshwater lower than that of
marine water, therefore the higher salinity of the
mixture of two kinds of water is, the higher pH
can obtain. According to Nguyen Thanh Phuong
et al.,® climbing perch can inhabit in waters with
pH from 5 to 10, but optimal pH for it is from
6 to 9. Square head climbing perch has similar

behaviors to climbing perch, so it will also adapt
well to this pH range. Thus, pH of water in the
experimental tanks is suitable for growth and
development of square head climbing perch.

Concentration of DO was from 4.5 -
6 mg/l, that is suitable for fish,® and this was not
greatly different between treatments.

In summary, enviromental parameters in
experimental tanks are suitable for square head
climbing perch, so experimental results are not
affected.

3.2. Effects of salinity on growth of fish

3.2.1. Effects of salinity on cumulative weight
growth of fish

Cumulative weight growth of fish in four
treatments as NT1, NT2, NT3 and NT4 is
expressed in Table 2.
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Table 2. Cumulative weight growth (g) of square head climbing perch

Treatment Progressed time of rearing
Day 0 Day 10 Day 20 Day 30
NT1 1.50+£0.122 1.88 +£0.10° 241+0.132 3.03+0.14°
NT2 1.50 +£0.122 1.87 +0.10° 242+0.11° 3.02+0.13°
NT3 1.50+0.122 1.85+0.11° 229+0.11° 2.77+0.13°
NT4 1.50+0.122 1.83+0.11¢ 2.25+0.13¢ 2.71+0.12¢

Remark: in the same column, the different letters indicate significant difference (p < 0.05).

The results showed that weight of fish
increased according to rearing time. Particularly,
fish weighing 1.5g at the beginning of experiment
grew to 2.71 — 3.03g after 30 days of rearing.

Weight of fish between NT1 and NT2 was
not significant different (p > 0.05) at day 10, day
20 and day 30 but higher than that in NT3 va
NT4 (p <0.05). Weight of fish in NT4 was lowest
(p < 0.05). Particularly, at the end of the
experiment (day 30) weight of fish in NT1 and
NT2 were 3.03g and 3.02g respectively while
this in NT3 and NT4 were 2.77g and 2.71g.
Therefore, it can be said that cumulative weight
growth of early juveniles of square head climbing
perch reared at salinity of 5%o is similar to that
of fish raised in freshwater. However, if fish are
reared at higher salinity levels as 10%o and 15%o,
its cumulative weight growth tends to decrease.

The similar results are also reported in

some studies. Nguyen Van Kiem and Trang Van
Phuoc* reared snakeskin gourami (7richogaster
pestoralis) at salinity range of 0 - 13%o and
showed that there was no difference of body
weight of fish at the end of the experiment
between the experimental salinity levels as
0%o, 5%0 and 7%o but weight of fish gradually
decrease with increasing salinity. Similarly,
weight of climbing perch with initial weight of
7 - 8g reared at salinities of 0 - 15%o was highest
at 0%o va 3%o and lowest at 12%o and 15%o after
90 days.’ Thus, it can be seen that square head
climbing perch as well as snakeskin gourami and
climbing perch can only grow well in low saline
waters.

3.2.2. Effects of salinity on cumulative length
growth of fish

Cumulative length growth of fish in four
treatments is expressed in Table 3.

Table 3. Cumulative length growth (mm) of square head climbing perch

Progressed time of rearing
Treatment
Day 0 Day 10 Day 20 Day 30
NT1 22.00 £ 0.04* 30.33 £1.62° 39.33 +1.76* 48.92 +1.94°
NT2 22.00 £ 0.04° 30.32 £ 1.68° 39.26 +1.62° 48.80 £2.07¢
NT3 22.00 + 0.04° 29.18 +1.82° 36.98 +2.03° 45.11+£2.13°
NT4 22.00 + 0.04° 29.09 +1.73% 36.64 + 1.86° 44.62 £2.26°

Remark: in the same column, the different letters indicate significant difference (p < 0.05).
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Similar to cumulative weight growth,
length of fish also increased according to rearing
time. Particularly, initial length of fish was
22mm and after 30 days of rearing, total length
of fish increased to 48.92mm in NT1, 48.8mm
in NT2, 45.11mm in NT3 and 44.62mm in NT4.

Total length of fish in NT1 and NT2 was
always higher than that in NT3 and NT4 at day
10, day 20 and day 30 (p < 0.05). However, there
was no significant difference of total length
of fish between NT1 and NT2 as well as NT3
and NT4 (p > 0.05). Particularly, at the end of
the experiment, total length of fish in NT1 was
30.33mm similar to that in NT2 (30.32mm)
while total length of fish in NT3 was 29.18mm
similar to that in NT4 (29.09mm). Therefore,
it can be said that cumulative length growth of
early juveniles of square head climbing perch

reared at salinity of 5% is similar to that of fish
raised in freshwater. However, if fish are reared at
higher salinities as 10%o and 15%o, its cumulative
length growth tends to decrease. Our results are
not similar to the findings of Le Thi Phuong
Mai et al.’ on snakeskin gourami (7richogaster
pestoralis), that showed that length of fish was
highest after 90 days of rearing at salinity of
9%o compared to 0%o, 3%0 and 6%0. However, in
the experiment of these authors, survival of fish
reared at 9%o was lowest so fish can grow fast
because of low density.

3.2.3. Effects of salinity on absolute growth rate
for body weight of fish

Based on cumulative weight growth of fish,
we calculated its absolute growth rate for body
weight in the experimental treatments and the
results are showed in Table 4.

Table 4. Absolute growth rate for body weight of fish (g/day)

Treatment Time period of rearing
Day 0 - day 10 Day 10 - day 20 Day 20 - day 30 Day 0 - day 30
NT1 0.038 +0.001° 0.053 £0.001° 0.061 +0.009° 0.051 +0.004°
NT2 0.037 +£0.001* 0.055 +£0.001° 0.060 + 0.009* 0.051 +0.004¢
NT3 0.035+0.001° 0.044 +£0.001° 0.048 +0.009° 0.042 + 0.004°
NT4 0.034 +£0.001° 0.041 £0.001°¢ 0.046 +0.009¢ 0.040 + 0.004¢

Remark: in the same column, the different letters indicate significant difference (p < 0.05).

In general, absolute growth rate for body
weight of fish gradually increased according
to time periods of rearing (Table 4). This give
a speculation that fish can well grow in next
rearing periods.

Absolute growth rate for body weight
of fish was different between treatments. In
the period of day 0 to day 10 of rearing, this
in NT1 and NT2 was significantly higher than
that in NT3 and NT4 (p < 0.05) but there was
no difference of this between NT1 and NT2 as
well as between NT3 and NT4 (p > 0.05). In the
period of day 10 to day 20 and day 20 to day 30
of rearing, absolute growth rate for body weight
of fish in NT1 and NT2 was not significantly

different (p > 0.05) and was highest, however
this in NT3 and NT4 was different and the lowest
value was seen in NT4 (p < 0.05).

For pooled results of 30 days of rearing,
treatment NT1 (salinity of 0%.) and NT2
(salinity of 5%o) still showed the superior
absolute growth rate for body weight compared
to NT3 (salinity of 10%o0) and NT4 (salinity of
15%0) (p < 0.05), of which growth rate of fish
in NT4 was lowest. Therefore, like cumulative
weight growth, absolute growth rate for body
weight of early juvenlies of square head climbing
perch reared at salinity of 5%o is similar to that
of fish raised in freshwater. However, if fish are
reared at higher salinity levels as 10%o0 and 15%o,
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its growth tends to be lower. Unlike, Ngo Huu
Toan and Nguyen Van Khanh? reported that
absolute growth rate for body weight of square
head climbing perch in grow-out culture at the
salinity levels of 0, 4%o, 8%0 and 12%o was not
different. The different results between this study
and our study may be due to different ontogenetic
stages of experimental fish; we conducted the
experiment on early juveniles (1.5g in initial
body weight) while these author did on juvenlies

(2.28g in initial body weight). Therefore, it can
be speculated that salinity adaptation of different
ontogenetic stages of square head climbing
perch is different.

3.2.4. Effects of salinity on absolute growth rate
for total length of fish

Based on cumulative length growth of fish,
we calculated its absolute growth rate for total
length in the experimental treatments and the
results are showed in Table 5.

Bang 5. Absolute growth rate for total length of fish (mm/day)

Treatment Time period of rearing
Day 0 - day 10 Day 10 - day 20 Day 20 - day 30 Day 0 - day 30
NT1 0.83 £0.16 0.90 +0.23¢ 0.96 +0.16 0.90 £ 0.06°
NT2 0.83+0.17 0.89£0.21° 0.95+0.19° 0.89 £ 0.07°
NT3 0.72+0.18° 0.78 £ 0.14° 0.81+0.19° 0.77+£0.07°
NT4 0.71+£0.17° 0.76 £ 0.14° 0.80+£0.17° 0.75+0.08°

Remark: in the same column, the different letters indicate significant difference (p < 0.05).

In general, absolute growth rate for total
length of fish gradually increased according to
time periods of rearing (Table 5). This give a
speculation that length growth of fish can rapidly
increase in next rearing periods.

Absolute growth rate for total length of
fish was different between treatments. In all
periods of rearing, this in NT1 and NT2 was
significantly higher than that in NT3 and NT4
(p < 0.05) but there was no difference of this
between NT1 and NT2 as well as between NT3
and NT4 (p > 0.05).

For pooled results of 30 days of rearing,
treatment NT1 (salinity of 0%o0) and NT2 (salinity
of 5%o) still showed the superior absolute growth
rate for total length compared to NT3 (salinity
of 10%o0) and NT4 (salinity of 15%o) (p < 0.05).
Therefore, it can be said that absolute growth

rate for total length of early juvenlies of square
head climbing perch reared at salinity of 5%o
is similar to that of fish raised in freshwater.
However, if fish are reared at higher salinity
levels as 10%o0 and 15%o, its absolute growth rate
for total length is lower.

The similar results are also found in
grow-out culture of this fish; absolute growth
rate for total length is highest at salinity of 0%o
and 4%o, followed by salinity of 8% and 12%o
and lowest at 16%o>. Thus, it can be seen that
absolute growth rate for total length of square
head climbing perch gradually reduces when fish
are cultured in salinity more than 5%o.

3.3. Effects of salinity on survival of fish

Survival of fish in the treatments is showed in
Table 6.
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Table 6. Survival (%) of square head climbing perch in the stage of early juvenile to juvenlie

Time period of rearing
Treatment
Day 0 - day 10 Day 10 - day 20 Day 20 - day 30 Day 0 - day 30
NT1 98.30° 98.47* 98.80? 95.67*
NT2 98.00° 98.64 98.97* 95.67*
NT3 93.33% 96.25° 98.51* 88.00°
NT4 92.50° 96.03° 97.98* 86.67°

Remark: in the same column, the different letters indicate significant difference (p < 0.05).

In general,

survival of fish

in the

reported by Do Thi Thanh Huong et al. (2013)?

experimental treatments was high (> 86%), which
indicates that fish well adapted to the culture
environment. Survival of fish in this study is
much higher than that of snakeskin gourami
reared at salinities of 0 - 13%o (2.45 - 82.31%)*.

Survival of fish tended to increase
according to rearing periods (Table 6), which
implies that fish gradually adapt to the culture
environment in the experimental tanks.
However, there was the difference of survival of
fish between treatments. In two first periods of
rearing (day O - day 10 and day 10 - day 20),
survival of fish in NT1 and NT2 was higher than
that in NT3 and NT4 (p < 0.05). This indicates
that fish reared in high salinities (10%o and 15%o)
died more than those cultured in freshwater and
5%eo. It is speculated that fish did not immediately
adapt to high salinity because of the osmotic
pressure difference between the body and the
environment. In contrast, in the period of day
20 - day 30 of rearing, survival of fish between
treatments did not differ (p > 0.05), implying that
fish well adapted to the enviromental conditions
in the experimental tanks.

The accumulative results of 30 days of
rearing showed that survival of fish in NT1 - 0%o
and NT2 - 5% (95.67%) was higher than that
in NT3 - 10%o (88%) and NT4 - 15%o (86.67%)
(p < 0.05). There was no difference of survival
of fish between NT1 and NT2 as well as NT3
and NT4 (p > 0.05). The similar results are also

on climbing perch with initial body weight of
7 - 8g; after 90 days of rearing, survival of fish
was highest at 0%o (97.5%) and 3%o (96.7%)
and gradually decreased at 9%o, 12%o and 15%o.
Nguyen Van Kiem va Trang Van Phuoc* also
showed that survival of snakeskin gourami was
highest at salinities of 0%o and 3%o (80.45 -
82.31%) and gradually decreased at salinities
of 5%o, 7%o0, 9%o, 11%0 and 13%o. Therefore,
square head climbing perch, climbing perch or
snakeskin gourami can survive well at low saline
waters and when water salinity increases the rate
for fish survival reduces.

4. CONCLUSION

Our results show that square head climbing can
adapt well to the salinity up to 15%o in the stage
of early juvenile to juvenile. However, uniquely,
growth and survival of fish reared at salinity of
5%o are similar to that at freshwater while these
of fish gradually decrease at the higher salinity
levels. Therefore, it can be concluded that
juveniles of fish in the mentioned stage can be
cultured at waters with salinity < 15%o but it is
better to rear it at salinity < 5%o.
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