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Abstract

A 90 days experiment with completely randomized design was carried out to evaluate the effect of
different carbon sources on biomass production and water volume requirement in rearing of GIFT tilapia
fry in biofloc system. Seven treatments viz, sugar cane molasses (T1), sugar (T2), jaggery (Ts), wheat
flour (T4), wheat bran (Ts), rice bran (Te) and control (To) were used. Tilapia fry (initial biomass 14.27+
0.07g) were stocked in 110L capacity FRP tanks. Results showed that all the water quality parameters
were within the acceptable range for tilapia fry rearing. A significantly higher biomass was found in Ts,
but not significantly different from T1 and T2 after 90 days. At the end of experiment, a significantly
lower water volume requirement was recorded in Te. Therefore, it is suggested that rice bran can be a
better source of carbon for rearing of GIFT tilapia fry in biofloc system.
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Introduction

Agquaculture is an important food-producing sector, which has the capacity along with
agriculture to fulfil the demand of food of increasing population. The expansion of aquaculture
is restricted due to scarcity of land and water, which can be resolved with the intensification of
aquaculture.

However, intensified aquaculture systems are facing problems such as water quality issues like
accumulation of ammonical products, high cost of feed and eutrophication of environment.
The biofloc technology (BFT) was suggested as one of the efficient technology to overcome
these problems; which uses minimum water, discharges less waste and minimises use of
artificial feed [ 2 31, Microbes play key role in the biofloc systems. Microbes associated with
floc after consumption help to improve digestion, reduce FCR, reduces dietary protein level
and heterotrophic bacteria, which together probiotic bacteria, inhibit the development of
potential pathogen bacteria [4l.

In the biofloc technology, finfishes such as rohu 1, common carp ©1, cat fishes [/ and tilapia
81 are commonly cultured species. Among these, tilapia is one of the candidate species, which
is a second largest cultivated group of fish next to carps [*l. There are about 100 species of
tilapia, most of them are native to Western African rivers 10 of which, Nile tilapia
(Oreochromis niloticus) is most widely cultured species in the world. Recently, the
Genetically Improved Farmed Tilapia (GIFT) strain of Nile tilapia is an important species for
aquaculture worldwide because of its better growth rate, high production, good disease
resistance, high market value etc. However, the information on effect of carbon sources on
biomass production and water requirement in rearing of GIFT fry using biofloc system is very
limited.

BFT is a low or zero water exchange system. In BFT, heterotrophic microorganisms assimilate
ammonium nitrogen and convert it into microbial protein ™, which results into maintenance
of the water quality. Volume of water requirement is relatively less in BFT. Therefore, the
present study was undertaken to evaluate effect of different carbon sources on biomass
production and water requirement for GIFT, O. niloticus fry in biofloc system.

~ 1361~


http://www.entomoljournal.com/

Journal of Entomology and Zoology Studies

Materials and Methods

Experimental fish

The fry of GIFT were procured from the Rajeev Gandhi
Centre for Aquaculture, Andhra Pradesh. The fishes were
acclimatized at laboratory condition for 15 days and fed with
commercial feed containing 40% protein (Growel feeds Pvt.
Ltd. Andhra Pradesh, India) twice a day 2

Experimental design

The experiment was conducted for 90 days of duration.as per
completely randomized design (CRD) with seven treatments
viz, sugar cane molasses (T1), sugar (T2), jaggery (Ts), wheat
flour (T4), wheat bran (Ts) and rice bran (Te) and control (To)
with three replicates each. The fishes (Initial biomass 14.27+
0.07g) were stocked in FRP circular tanks of 110L capacity
and fed @ 10% of body weight twice a day for first 15 days
and @ 8% and 6% of body weight for next 30 days and for 45
days, respectively 31,

Development of biofloc

Biofloc was developed 1 separately using 2nos. of FRP tank
of 110L capacity for each carbon source. Before the fishes
were stocked, 60L of developed inoculum of biofloc and 40L
freshwater were added in BFT treatments, whereas in control
100L of freshwater was added. The vigorous aeration was
supplied in all experimental tanks. The daily amount of
carbon sources were estimated [4

Water quality parameters

Water quality parameters such as pH, temperature, dissolved
oxygen, total alkalinity, total hardness, total ammonia-N,
nitrite-N and nitrate-N were recorded during the experiment
(%1, Floc volume was measured 161, An amount of 100 ml of
water sample was collected from each experimental tank and
filtered through pre-dried and weighed Glass Fibre (GF/C)
filter paper using Micropore vacuum filter.

Estimation of biomass

Before stocking, initial length and weight of fishes were
recorded. After 30 days interval, 15 numbers of fishes were
collected from each replicate and weight was recorded. At the
same time, total numbers of fishes were recorded in each tank

and biomass was calculated. The survival (%) was calculated
17

Sludge removal and water volume requirement
For first 30 days, there was no removal of floc in all the
experimental tanks. When uptake of biofloc by fish was
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insufficient, there was accumulation of floc in the tank.
Therefore, regular removal of floc was carried out to maintain
the TSS level. The excess floc was removed to maintain TSS
level below 400mgL™. In control tank, daily siphoning was
carried out and 10% water was replaced with fresh water. The
quantity of water added was recorded in each replicate of
treatments. Water volume requirement for biomass production
in each treatment was estimated after 90 days.

Statistical analysis

The data such as biomass (g) and water volume requirement
(L) were analysed by One-way Analysis of Variance
(ANOVA). Differences were considered significant at p<
0.05. If difference was found significant, the means were
compared by Tukey's test. The statistical analysis was
performed [€,

Results

Water quality parameters

The temperature (°C) was found in the range of 22.7+£0.00 to
27+0.00°C, while the pH (7.67+0.04 to 8.08+0.01), dissolved
oxygen (5.20£0.23 to 7.60+0.23mgL™?), total alkalinity
(36.67+4.41 to 121.67+6.0mgL™?), total hardness (72.00+2.00
to 91.00#5.20 mgL?), total ammonia-N (0.12+0.01 to
0.86+0.01mgL™), nitrite-N (0.05+0.02 to 0.27+0.02 mgL™)
and nitrate-N (1.17+0.21 to 9.87+0.2mgL"?) were within the
acceptable range during the experimental period. The values
of total suspended solids were ranged from 80.33+3.33 to
378.33+14.81 mgL ™ in the biofloc treatments. In control, total
suspended solids were ranged from 0 to 3.00+0.01 mgL . The
floc volume was ranged from 12.00 +1.15 to 24.00+1.76mIL!
in the biofloc treatments while in control; it was below
0.5mIL™,

Biomass production

The average biomass (g) in a biofloc treatments and in control
at the end of 30, 60 and 90 days is given in Table 1 and
depicted in Fig. 1. One-way ANOVA revealed the significant
difference (p< 0.05) in the biomass (g) by using different
carbon sources and in control. Tukey's test showed a
significantly higher (p< 0.05) biomass in Tethan in Ty, but not
significantly different than other treatments at the end of 30
and 60 days of experimental period. After 90 days, Tukey’s
test showed a significantly higher biomass in Ts, but not
significantly different from T. and T, treatments. One-way
ANOVA showed no significant difference (p>0.05) between
the survival of fishes (88.00+0.00 - 96.00+0.00) in different
treatments after 90 days.

Table 1: Average biomass after 30, 60 and 90 days

Days Treatments
To T T2 T3 Ta Ts Te
30 58.42+0.46° 66.42+0.172 65.87+0.872 66.28+0.922 66.25+1.98?2 66.00+0.762 69.67+2.83?2
60 213.17+10.08° 281.60+6.552 283.17+8.28?2 274.27+8.342 276.00+5.542 275.87+8.202 284.00+3.492
90 345.84+13.78° 461.76+1.03% 462.17+7.94% 453.31+7.64P 459.52+10.84° 456.55+13.10° 504.80+3.972

The values are expressed as mean + standard error (SE).
Values in the same row with different superscripts are

significantly different at p< 0.05.
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Fig 1: The average biomass (g) in a biofloc treatments and in control at the end of 30, 60and 90days

Water requirement

The volume of water required for production of tilapia
biomass is given in Table 2. One-way ANOVA revealed the
significant difference (p< 0.05) in water volume requirement
by using different carbon sources and control. Tukey's test
showed a significantly lower water volume requirement in Te
than other treatments, but it was not significantly different
than T, and Tstreatments.

Table 2: Water requirement (L) at the end of experiment

Vol. of water required (L) for
sr. No. Treatments biomass pr?)ductio(n :
1 Control (To) 1000.000.002
2 Molasses (T1) 126.67+1.67°
3 Sugar (T2) 126.67+1.67°
4 Jaggery (T3) 123.33+1.67%
5 Wheat flour (T4) 118.33+1.67¢
6 Wheat bran (Ts) 116.67+1.67«
7 Rice bran (Te) 113.33+1.67¢

The values are expressed as mean + standard error (SE).
Values in the same column with different superscripts are
significantly different at p< 0.05.

Discussion

Water quality parameters

The pH values (7.67+0.01-8.08+0.01) and the dissolved
oxygen values (5.20+0.23-7.60+0.23) reported in the present
study were within the acceptable range for tank culture of
tilapia [*°1. The alkalinity values reported in present study was
suitable for tilapia rearing 2%, The total hardness values were
in the suitable range for culture of tropical fish 51 The total
ammonia values reported in the present study were suitable
for tilapia culture ., The ammonia concentration found in
present study was within the range reported earlier for Nile
tilapia fry (0.13 to 2.4 mgL™) in biofloc systems 24, The
desired concentration of nitrite and nitrate in the water was
less than 0.3 mgL™? and 0.2 to 10 mgL™, respectively in
aquaculture 21, The similar range of nitrite and nitrate were
reported in the present study. The values of TSS reported in
present study were within the range reported earlier for Nile
tilapia fry 2. The floc volume range was similar to reported
earlier for rearing tilapia fry in biofloc system 24,

Biomass production

In the present study, after 90 days a significantly higher
biomass was recorded in rice bran biofloc treatment than
other BFT treatments and control, but did not significantly
differ from molasses and sugar based biofloc treatments. The

higher nutritional value especially protein content in rice bran
based biofloc was reported earlier, but it was not significantly
different than molasses based biofloc treatment 3. The
biofloc was utilized as a feed by fishes @ in addition to
supplied feed in BFT treatments, which might have
contributed for higher growth as well as higher biomass of
fishes. Similar to present study, the higher biomass of O.
niloticus fish in biofloc treatments as compared to fish reared
in clear water were reported 4 and the two different carbon
sources rice bran and wheat meal based by-product were
significantly better for rearing of O. niloticus fingerlings
compared to clear water rearing %%,

Water requirement

The amount of water in BFT treatments was between 113.33
and 126.67 L for biomass production, with a significantly
lower water volume requirement in Tg treatment. In the
control, it was 1000L for biomass production. The simple
carbohydrates such as molasses, sugar and jaggery degraded
fastly as compared to wheat flour, wheat bran and rice bran,
which are more complex carbohydrates. Faster degradation of
simple carbohydrate (molasses, sugar and jaggery) might have
provided higher levels of carbon as a substrate for
heterotrophic bacteria [?°1, which resulted into increase in TSS
and floc level earlier than wheat flour, wheat bran and rice
bran based treatments. Therefore, floc was removed regularly
in these treatments and the volume of water required was
more as compared to wheat flour, wheat bran, and rice bran
based biofloc treatments. Similar to these findings, the higher
amount of water reported in sugar based biofloc treatments
than wheat flour and corn flour based biofloc treatment for
tilapia fingerling production 27, In control group, 10% of
water exchange was carried out daily, which resulted into
higher volume of water requirement. At least 10-15% water
exchange was required in well-aerated tanks to maintain the
optimum water quality in intensive tank culture of tilapia 8.
Similar to findings of present study, less water requirement
for rearing of tilapia and rohu fry in biofloc treatment than
control was reported earlier (2729,

Conclusions

The biomass obtained in rice bran based biofloc treatment
was similar with molasses and sugar based biofloc treatments,
but there is a significant saving in water in rice bran based
biofloc treatment as compared to control (886.67L), molasses,
and sugar based biofloc treatments (13.34L). Therefore, the
results suggested that rice bran as a better source of carbon for
rearing of GIFT tilapia fry in biofloc system.
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