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Abstract

Cage culture is an alternative to inland and brakishwater farming, whereby existing water resources are
used to increase fish and shell fish production and the fish are enclosed in a cage allowing the water to
pass freely between the fish in the sea. The mesh retains the fish, making it easier to feed, observe and
harvest them. The mesh also allows the water to pass freely between the fish and surrounding water
resource, thus maintaining good water quality and removing wastes. The present studies were conducted
in the closed bay near Suryalanka, Baptla, Guntur district. Prior to start of the experiment, the transported
fish were acclimated with the sea environment by rearing them in hapa net for one week. Fish with an
average initial weight of 351.72+1.05g were randomly stocked in the net cages at 6fish/ m3, 8fish /m3,
10fish /m?3, 12 fish/ m3. Standard methods (APHA) used for analysis of water quality. All important water
quality parameters was analysed for a period of 90 days with 15 days interval. The growth parameter of
fishes from each net cage were estimated by taking the individual body length and weight at every 15
days of interval. This paper gives detailed information on water quality parameters such as water
temperature, pH, dissolved oxygen, total alkalinity, nitrite, nitrate, ammonia in brackish water fish
culture in floating net cages.
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Introduction

Aguaculture is one of the fastest growing food production sectors in the world and has been
growing steadily over the last three decades and continuing. It is clear that the bulk of fish
required to feed the world in the coming decades will come from aquaculture. It is also time to
put “nutrition security” at par with “food security”. The global aquaculture production has
tripled, growing at an average annual rate of 8.8%. Asia accounts for 88% of aquaculture
production worldwide . Cage culture is an alternative to inland and brakishwater farming,
whereby existing water resources are used to increase fish and shell fish production and the
fish are enclosed in a cage allowing the water to pass freely between the fish in the sea. The
mesh retains the fish, making it easier to feed, observe and harvest them. The mesh also allows
the water to pass freely between the fish and surrounding water resource, thus maintaining
good water quality and removing wastes ¥, Cage culture of seabass is quite well developed in
Thailand, Malaysia, Indonesia, Hong Kong and Singapore. The success of marine cage culture
of seabass and its economical viability have contributed significantly to large scale
development of this aquaculture system 24,

The Asian seabass (Lates calcarifer) known as "Kaalangi" or "Narimeen" in Kerala is an
important candidate finfish species for farming. Seabass is a euryhaline fish, growing rapidly
up to 3-5 kg within a growing period of 2-3 years in both freshwater and brackishwater
environments. For maturation and spawning it migrates to the sea while the postlarvae and
juveniles migrate to lagoons and backwaters for growing. It is a voracious carnivorous fish.
However, the juveniles are omnivorous, feeding mainly on crustaceans and other small fishes.
Seabass attains maturity at the age of 3-4 years at a length and weight range of 60 to 70 cm and
2.5 t0 4.0 kg respectively. Males are generally small and in the size range of 2.0-3.0 kg and the
males convert into females as they reach a size above 5.0 kg. The fecundity is between 2.1 to
17.0 million depending upon the size of the fish [?l. Seabass has been commercially cultivated
in brackishwater and freshwater ponds and marine cages in many Southeast Asian countries.
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While the cagae culture technology is now established.
Although considerable progress has been made over the past
ten years 4. Water quality is the most important determinant
for maintaining sustainable marine cage farming. Maintaining
good water quality of the marine cage culture operations is
important to maintain the ecological balance and also for the
health of the cage cultured fish 231, For maintenance of good
water quality, it is essential to monitor all the parameters,
which influence the growth and health of the fish, at regular
intervals throughout the culture period. It is important to
develop standard protocols for water quality management for
the cultivation of different species. A standard policy should
be clearly developed for the water quality criteria to be
considered while selecting a site for cage culture operations
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[23],

Materials and Methods

The work was carried out at closed bay, near Suryalanka,
Bapatla, Guntur district, Andhra Pradesh. It lies between
latitude -15°51” 04.54” N and longitude 80°31°58.87” E. The
experimental site is shown in Fig.1 and the experimental setup
is shown in Fig. 2. By using standard methods ™, important
water quality parameters were analysed. Water quality
parameter like temperature, salinity, dissolved oxygen and pH
were measured at 8.00 hrs. on 15days interval. Water samples
were transported to the FRS laboratory after collection and
analysed.

Table 1: Standard methods used for analysis of Physico-Chemical parameters of water

S. No. Parameter Method

1 pH Digital pH meter (model-HI98107 pH ep® HANNA
Instruments, Carrollton, TX, USA).

2 Temperature Celsius glass thermometer.

3 Salinity Hand held Refractometer (Erma, Tokyo).

4 Dissolved Oxygen Titrimetric Winkler’s method (APHA, 1995).

5 Total Alkalinity Titrimetric method (APHA, 1995).

6 Ammonia (APHA, 1995)

7 Nitrite (NO2) (APHA, 1995)

8 Nitrate (NO3) (APHA, 1995)

Fig 1: The experimental site

Fig 2: The experimental setup

Results and Discussion

Temperature (°C): The temperature at initial day was
recorded as 28.0 °C. The highest and lowest values of
temperature recorded were 30.2 °C and 28 °C respectively.
On the 90 day sampling the temperature recorded was 30.2 °C
which was highest. On the initial day sampling the
temperature was recorded same as on 75 day sampling and 15
day sampling the temperature was recorded same as on 45
sampling. At the end of the experiment the temperature
recorded was 30.2 °C. The values recorded during the
experimental period were slightly fluctuated with a difference
of 1.0 °C. The average temperature of 26.81 £ 1.65 °C was
recorded in Nile tilapia cage culture 1. Nyanti et al. 14
reported the temperature of 25.2 to 32.2 °C in the cage culture
site of Batang Ai Hydroelectric dam reservoir, Malaysia. In
tilapia cage culture system, temperature ranged from 27.8 to
28.1 °C Bl Nyanti et al. I also reported a range of water
temperature from 24.5 to 32.6 °C in Kubanni reservoir, where
African catfish cage culture had been practiced.

Salinity (ppt): The initial day salinity was recorded as 27 ppt
and the highest and lowest values of salinity recorded were 31
ppt for 15" day. On 30" and 90™ day sampling the salinity
recorded was same as 30 ppt. On 45" and 75" day sampling
salinity recorded was same as 29 ppt. At the end of the
experiment the salinity was recorded as 30 ppt. Similar
observations were made by the Tomot et al. (2008) ], where
the pH values ranged from 7.8 to 8.8 in Halali reservoir.
Dasuki et al. (2013) ¥ also observed similar pH values in the
Kubanni reservoir. In red tilapia cage culture system, pH
values ranged from 6.3 to 8.7 in Tasik Kenyir reservoir,
Malaysia 1. Lucas and Southgate (2012) suggested the
desirable range of pH value for tilapia culture ranges from 6.5
to 8.5.

Hydrogen ion index (pH): Initially the pH value was
recorded as 8.2. The highest and lowest values of pH,
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recorded during the entire period of experiment were 8.3 (on
15" day) and 7.8 (on 60" day). At the end of the experiment
the pH recorded was 8.1. On the 30 day sampling the pH was
recorded (8.0) same as on 75 day sampling. Similar
observations were made by the Tomot et al. (2008) 7], where
the pH values ranged from 7.8 to 8.8 in Halali reservoir.
Dasuki et al. (2013) 1 also observed similar pH values in the
Kubanni reservoir. In red tilapia cage culture system, pH
values ranged from 6.3 to 8.7 in Tasik Kenyir reservoir,
Malaysia %1, Lucas JS and Southgate PC (2012) [l suggested
the desirable range of pH value for tilapia culture ranges from
6.5 to 8.5.

Dissolved Oxygen (mg/l): The dissolved oxygen was
calculated initially after introducing the fishes and the value
was recorded as 6.6 mg/l. The highest and lowest values of
dissolved oxygen, recorded during the entire period of
experiment were 6.6 mg/I (on 1t day) and 5.1 mg/I (on 75%
day). At the end of the experiment the dissolved oxygen value
was recorded as 5.6 mg/l. Nyanti et al. (2012) I reported the
range of D.O. values from 0.26 to 8.45 mg/l in the Batang Ai
Hydroelectric dam reservoir, Sarawak, Malaysia. The
minimum DO value (4 mg/l) was observed at 1.5 m depth
both in the cage and control sites. This might be due to the
decomposition of organic matter and limited flow of water
towards the depth. The higher DO value might be due to
mixing of water by heavy wind action [,

Total Alkalinity (mg/l): Initially the alkalinity value was
recorded as 139 mg/l. The highest and lowest values of total
alkalinity, recorded during the entire period of experiment
were 160 mg/l (on 75™ day) and 139 mg/l (on 1st day). On
15" day and 90" day total alkalinity was recorded same as
145 mg/l. At the end of the experiment total alkalinity value
was recorded as 145 mg/l. The similar results were observed
by Murugasan et al. (2005) [ in Odathurai reservoir, Tomot
et al. (2008) 71 in Halali reservoir and Sugunan VV. (2011)
(18] in Indian reservoirs. Mondal et al. (2010) % reported the
average alkalinity value of 142.27 mg/l in the tilapia cage
culture system. Siti-Jahrah et al. (2008) 41 reported the
alkalinity values of Indian reservoirs between 40 and 150
mg/l.

Ammonia (mg/l): The ammonia value initially recorded was
0.01 mg/l. The highest and lowest values of ammonia,
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recorded during the entire period of experiment were 0.25
mg/l (on 45™ day) and 0.01 mg/I (on 1% and 75 day). On 15™
day and 90" day ammonia was recorded same as 0.02 mg/I.
At the end of the experiment ammonia value was recorded as
0.02 mg/l. Present values were found are similar to the
previous reports [6 12151, Zanatta et al. (2010) 24 reported the
slightly lower (0.052 pg/l) ammonia concentration in tilapia
cage culture at Jurumirim reservoir, Brazil.

Nitrite (mg/l): Initially the nitrite value was recorded as 0.01
mg/l and the highest and lowest values of nitrite, recorded
during the entire period of experiment were 0.04 mg/I (on 15%
day) and 0.01 mg/l (on 1%, 30" and 75" day). At the end of
experiment of nitrite value was recorded 0.02 mg/l. These
values were similar to the reports in Tasik Kenyir reservoir in
Malaysia (1, sub-tropical reservoir in Brazil %7, in the tilapia
cage culture site in Thailand [% the Nova Avanhandava
reservoir, Brazil 81 and the reservoir in Padre Azevedo in
Brazil B,

Nitrate (mg/l): Initially the nitrate value was recorded as 2.56
mg/l. The highest and lowest values of nitrate, recorded
during the entire period of experiment were 3.25 mg/l (on 15%
day) and 2.28 mg/l (on 60™ day). At the end of experiment if
nitrate value was recorded 2.30 mg/l. Results of the study are
in agreement with the reports in the Jurumirim reservoir,
Brazil 3, Indian reservoirs [*], the Manair reservoir 19 and
Nova Avanhandava reservoir, Brazil (€],

Fig 3: Asian Sea bass (Lates calcarifer)

Table 2: Water quality parameters in floating net cages of sea bass (Lates calcarifer) culture in floating net cages

Parameter Period (Days)[Temp. (°C)|Salinity in pptlpH|D.O (mg/l)| Total Alkalinity (mg/l)]JAmmonia (mg/l)|Nitrite (mg/l)|Nitrate (mg/l)
Initial 28.0 27 8.2 6.6 139 0.01 0.01 2.56
15 29.5 31 8.3 5.5 145 0.02 0.04 3.25
30 30.0 30 8.0, 6.1 150 0.03 0.01 3.20
45 29.0 29 79 538 148 0.25 0.03 2.45
60 29.5 28 7.8 4.8 158 0.05 0.02 2.28
75 28.0 29 8.0 5.1 160 0.01 0.01 3.10
90 30.2 30 8.1 5.6 145 0.02 0.02 2.30
Conclusion Acknowledgement

During the study period there was a fluctuations in all water

quality parameters due to seasonal and diurnal changes, these
fluctuations have not shown any considerable negative impact
on growth and survival of cultured fish in floating net cages
and throughout the study period all parameters were
maintained at optimum levels and within the suitable and safe
range for seabass culture in cages.
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