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Production performance of rotifer in different systems such as microalgae (MA), heterotrophic biofloc
(BF) and autotrophic biofloc system (BA) were analyzed without any supplementation of feed or media
during the culture period. Rotifer numbers and egg bearer percentage were noted daily. MA as well as
BA showed rotifer survival up to 6 days whereas in the biofloc system it was 4 days. The peak production
(nos./ml) was observed on the 4" day in MA (90.00+5.00), BA (33.67+0.88) and BF (29.00+2.31)
followed by the peak in percentage egg carriers on the 3™ day. Based on the preliminary study the cultures
were repeated to harvest the rotifer in the peak days of production and the biochemical composition was
analyzed. There was no significant difference (p>0.05) in the protein, carbohydrate content (%) of the
rotifers harvested from the treatments. The results suggest that B. plicatilis can survive in biofloc based
systems especially in autotrophic biofloc based systems without compromising the nutritional quality.
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ight feed at the right time in right quantity is required

or the commercial production of fish/shellfish
young ones in good quality and quantity (Lavens and
Sorgeloos, 1996; Lim et al., 2003). Even though there
are well developed artificial feeds available for the larval
production, the dependence on live feed is still very
much required (Dhert et al., 2001). The major live feed
used in the hatchery rearing can be broadly classified
into phytoplankton and zooplankton. Among the various
zooplankton used as live feed, rotifer plays an essential
role as a primary food organism in hatcheries (Snell et al.,
1987; Dhert et al., 2001; Cheng et al., 2004) pertaining to
the positive attributes viz. appropriate size (130-320 pm),
planktonic nature, rapid production rate, suitability for
mass culture under controlled conditions etc. (Fielder et
al., 2000; Dhert et al., 2001).

The conventional method used for the production
of rotifer is a microalgae based system such as
Nannochloropsis, Isochrysis, etc., with or without an
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artificial feed (Jeeja et al., 2011). However, rotifers can
feed on protozoa, bacteria and dead organic materials
(Rezeq and James, 1987; Oie and Olsen, 1997) which can
be well utilized by rearing them in biofloc based system.
Biofloc which is a macro-aggregate of organic material
and microorganisms including bacteria and invertebrates
acts as a protein rich feed (Avnimelech, 1999; Burford et
al., 2003; Jatoba et al., 2014). Biofloc based technology
has other complimentary benefits in water quality
maintenance and immunity enhancement (Barros et al.,
2014; Hassanin et al., 2014). Silva et al. (2021) indicated
that the rotifer enrichment can enhance shellfish production
in biofloc based systems. Microalgae (Autotrophic)
based biofloc technology (BFT) is a modified version
of normal heterotrophic microbe based biofloc system
(Jung et al., 2017). The study was conducted to compare
the survivability and biochemical composition of rotifer
(Brachionus plicatilis) in three different culture systems
viz. microalgae, biofloc and autotrophic biofloc based
systems.

Material and methods

The stock solutions of rotifer (Brachionus plicatilis)
and algae (Nannochloropsis sp.) for the experiment were
obtained from ICAR-Central Marine Fisheries Research
Institute, Cochin. The first experiment, to assess the
survivability was done in 3 L plastic containers with 2L
working volume and the second experiment, to analyze
the biochemical composition was done in 65 L fiber
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reinforced plastic (FRP) tanks with 50 L working volume.
The experiment followed completely randomized design
(CRD), with three treatments viz. Biofloc (BF), autotrophic
biofloc (BA) and microalgae (MA) based culture systems
in triplicates. Filtered seawater of salinity 25 ppt was
used for the experiments. In MA based culture systems,
filtered seawater were inoculated with Nannochloropsis
sp. to form an initial algal cell density of 4x107 cells ml.
Both the biofloc based systems BA and BF were produced
following Avnimelech (1999) protocol for the inoculum
preparation and calculation of C/N ratio. The laboratory
grade sucrose was used as carbon source and C/N were
maintained at 15:1. Nannochloropsis sp. was inoculated
in BA to bring about initial algal cell density 1x10° cells
ml! whereas in BF there was no any supplementation of
microalgae. To initiate the culture, each treatment tanks
were inoculated with rotifer to form an initial stock of 5
individuals ml'.

Water quality parameters such as dissolved oxygen,
temperature and ammonia were monitored daily following
(APHA, 1998).

For determining growth, three samples of 1ml each
were collected daily from the different parts of the culture
system and were counted using Sedgwick rafter under the
microscope (Olympus CH 20i). Average of the samples
was taken to find out total number of rotifers and number
of egg carriers in each replicate. Percentage egg carriers
were calculated using the following formulae.

Total number of rotifer (nos./ml) = Sum of number of
rotifer in samples/ number of samples
Percentage egg carriers (%) = (number of egg carriers/
total number of rotifer) x 100

The samples were analyzed to obtain the moisture
percentage, crude protein according to Lowry ef al. (1951)
and carbohydrate contents using phenol-sulphuric acid
method (Dubois et al., 1956). The wet and dry method was
followed for analyzing the moisture percentage.

Statistical analysis of growth and biochemical
parameters were performed using one-way ANOVA, and
significant differences among mean values were compared
using Duncan multiple range test (P < 0.05). All statistical
analyses were performed using software SPSS 20.0.

Result and discussion

Water quality parameters were in the optimum
range for the culture of rotifers (Supplementary Table I).
Temperature was 27°C. BA as well as MA showed rotifer
survival till 6th day whereas the survivability in BF was
till 4 day without any further addition of feed or culture
medium. The peak production was observed on the 4"
day in MA (90.00+£5.00 nos./ml), BA (33.67+0.88 nos./
ml) and BF (29.00+2.31nos.) followed by the peak in
recruitment curve on the 3™ day 62.57%, 27.05% and
5.73%, respectively (Fig. 1).
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Fig. 1. Number of rotifer (ml' day') and egg carrier
percentage (%) in MA (A), BA (B) and BF (C) during the
culture period.

Table I. Biochemical composition of rotifers at the end
of culture period.

Treat- Moisture Protein Carbohydrate
ments (%) (%) (%)

MA 79.67+£1.29*  23.33+0.45*  36.27+0.94°
BA 85.50+0.46%  26.27+1.70*  38.57+0.43°
BF 85.83+0.12%  24.33+£1.03*  39.70+0.44°

Values in the same column with different superscripts differ significantly
(P<0.05) for each parameter. Values are presented as Mean+Standard
Error. Protein and carbohydrate expressed in percentage dry weight.

The biochemical analysis shows that the composition
of rotifer does not vary significantly in the case of crude
protein content, but significant difference was observed in
the case of carbohydrate and moisture content (Table I).
Slightly higher values of crude protein were observed in
the BA (26.27+1.70%) and BF (24.33%1.03%) compared to
MA (23.3340.45%). Similarly, carbohydrate content varied
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significantly among the treatments, MA (36.27+0.94%)
being the lowest compared to biofloc based treatment
groups. Moisture percentage was less in MA but both BF and
BA showed significantly higher levels of moisture content.

BFT is proven to be an eco-friendly and sustainable
solution to adopt intensive aquaculture practices with
minimal or zero exchange of water (Ekasari and Maryam,
2012) helps to maintain the water quality in desired range
for rotifer production also. Every system of production
becomes successful when the culture organism grows
and survives efficiently using the minimum inputs. So, to
assess the utility, growth of rotifer was accounted based on
the number of survivors and occurrence of egg carriers in
the samples collected on daily basis from all the units. The
results show that rotifer in biofloc based system were able
to utilize the biofloc components as feed and survived for 4
days. This may be because of the fact that rotifers can feed
on protozoa, bacteria and dead organic materials (Rezeq
and James, 1987; @ie and Olsen, 1997) which is abundant
in the biofloc (Avnimelech, 1999). There are study
reports showing that the bacterial inputs influence growth
performance of rotifer culture (Douillet, 2000). Similarly,
Hosain et al. (2024) also reported that BFT can be used
for the rotifer culture. However, compared to BF, the BA
system was found more suitable for the rotifer rearing as
they showed better growth and survivability. The presence
of preferred microalgae, Nannochloropsis in the BA along
with other beneficial biofloc components such as bacteria
and protozoans which intern act as feed for rotifer may
have resulted in the better survival compared to BF where
they lack the microalgae component in sufficient quantity.

Further, the survival and growth depend on the
recruitment of young ones into the system. The life cycle of
rotifer has two phases based on the mode of reproduction,
i.e., sexual and asexual (Stelzer, 2005). Daily growth and
recruitment assessment showed that there was no increase
in number of rotifers in the first two days in any of the
treatments which may be the lag phase in production cycle.
After which an exponential growth was observed in all the
treatments to form a sigmoid growth curve.

There are studies which mention Brachionus response
during starvation, i.e., during the unfavourable condition
when there is unavailabilty of food material, rotifer stop
reproduction and lower the metabolism to preserve the
mother’s body (Kirk, 1997; Kirk et al., 1999; Yoshinaga et
al., 2003). However, the occurrence of egg-bearing females
in BF shows that the production cycle was happening and
they survived for 3-4 days by utilizing biofloc as feed.
Virro (2001) suggested intraspecific variability of life
cycle patterns in rotifers and concluded in his study that
the occurrence of mixes is an anticipatory event, and not
a response to environmental deterioration, or an ending
of a rotifer population cycle. By analyzing the number of

survivors in the treatments, the preferred culture condition
of rotifer B. plicatilis is MA followed by BA and then
BF. Optimizing the culture conditions to provide required
nutrition in terms of supplementation of feed may enhance
the production performance of biofloc based systems.
Crab et al. (2010) has reported that BFT can be used for
culture of commercially important zooplankton, Artemia
with enhanced immunity against the pathogens. Thus,
study supports the finding that the BFT can be utilized for
zooplankton, especially rotifer production.

However, the survival of zooplankton with a
depreciated nutrient content may not serve the purpose
of the production. The feed organism used for culture
influences the nutritional quality of rotifer (Scott and
Baynes, 1978; Watanabe et al., 1983; Whyte and
Nagata, 1990). The biochemical analysis shows that the
composition of rotifer does not vary significantly in the
case of crude protein content, but significant difference
was observed in the case of carbohydrate content. Biofloc
based system utilized carbon source (sucrose) for biofloc
production (Avnimelech, 1999) and produce a floc with a
higher percentage of carbohydrate. This may be the reason
behind the accumulation of carbohydrate in the rotifer body.
Biofloc has a higher amount of moisture. The presence
of micro biofloc along with the rotifer harvested from
biofloc based system might be a reason behind the higher
moisture content in BA and BF. However, the biofloc had
synergic effect on the biochemical composition compared
to the normal microalgae-based technology. Thus, the
rotifer produced in the biofloc based system especially
autotrophic biofloc system can help in increasing the
nutrient availability to the fish under culture.

Conclusion

The study shows that the rotifer can survive in
biofloc based systems utilizing the components of biofloc.
Biochemical compositions of the rotifers reared in biofloc
based systems were equal or superior than the rotifers reared
in the microalgae-based system. Utilization of autotrophic
BFT can help to reduce the dependence on microalgae for
live feed production. Standardization of culture conditions
and feeding and maintenance of the biofloc system to
optimize the rotifer production would be a further arca
of research in future. Larval rearing in autotrophic live
feed production system can be standardized to produce
good quality and quantity of young ones for aquaculture
production.
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