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ABSTRACT

Aquaculture is the fastest-growing food-producing sector in the world and has exhibited
continuous improving in total production throughout the recent decades. A carp polyculture
experiment was carried out to evaluate the growth performance of major carp in semi-intensive
fish culture. Three earthen fish ponds, were cultured Catla catla, Labeo rohita and
Ctenopharyngodon idella with the stocking ratio of 4:6:1 located in Machilipatanam in Krishna
District, Andhra Pradesh, India were selected and studied for a culture period during 2012 to
2013. For this study two types of commercial probiotics were used i.e., Aqua gut (fish) as feed
probiotic and Nitro-PS+Micro+Pro (fish) as soil and water probiotic (manufactured by Asian
Bio tech, Hyderabad. Andhra Pradesh. India). During the study period, water samples were
assessed for the study of physico chemical parameters, plankton samples and fish yields were
studied. The results indicates that the concentration of ammonia, nitrite and orthophosphates are
low in the treated ponds than in the control pond. The present study revealed that the growth and

good water quality are obtained higher in probiotic treated ponds than that of control pond.
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INTRODUCTION

India is an important country that produces fish through aquaculture in the world (FAO 2014).
Fish diseases especially bacterial infections, are a major problem faced by the fish farming
Industry, which is currently growing fast with an annual increase of approximately 12% (FAO,
2004). The use of antimicrobial in disease prevention and growth promotion can bring about the
emergence of drug-resistant microorganisms and leave antibiotic residues in the fish in the
environment (Weston, 1996; Esiobu et al., 20002; FAO/WHO/OIF, 2006). The use of probiotics
which control pathogens through a variety of mechanisms is viewed as an alternative to
antibiotics and become a major field in the development of aquaculture keeping in view of the
beneficial effects of probiotics, some enthusiastic farmers recently using commercially available

probiotics in their fish ponds.

The quality of water during the culture period will deteriorate mainly due to the accumulation of
metabolic wastes of living organisms, decomposition of unutilized feed and decay of biotic
materials (Lakshmanan and Soundarapandian, 2008). In addition, many researchers have been
demonstrated that the pathogens can be eliminated or minimized through the application of
probiotics (bio-control) and hence can achieve good yield by maximizing both survival rate and
growth rate and by minimizing the disease problems in aquaculture systems. In recent years,
research on probiotic for aquatic animals is increasing with the demand for environment-friendly
aquaculture practices. (Gomez-Gil et al., 2000; Verschuere et al., 2000 Rao, 2001; Ali, 2006;
Sreedevi and Ramasubramanian, 2010; Dimitroglou et al., 2011; Iribarren et al., 2012 Badina et
al., 2013; Maryam et al., 2013).

MATERIALS AND METHODS
Study area

The fish ponds located in a farm at Machilipatnam in Krishna district, Andhra Pradesh, India
were chosen for the present study. The fishponds stocked with catla (Catla catla), rohu (Labeo
rohita) and grass carp (Ctenopharyngodon idella) were selected and are designated as control
pond (T1), Treatment-2 and Treatment-3. Treatment 2 and 3 were treated with probiotics control
pond without probiotic. The study was carried out for a culture period August 2012 to July

2013. All the control and experimental ponds (triplicates) goes to rectangular in shape and size
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goes 2.5ha. In the present investigation, two types of commercial probiotics were used i.e., Aqua
gut (fish) as feed probiotic-treatment-2 and Nitro-PS+ Micro-Pro (fish) as soil and water

probiotics treatment-3 (manufactured by Asian Bio Tech, Hyderabad, Andhra Pradesh, India).
Pond preparation

All the ponds were dewatered and dried for fifteen days before stocking. Purpose of sundried is
to disinfect the pond and also the stabilization of pH, liming with CaO was applied at the rate of
150 kg/ha with dusting method (Wahab et al., 2002). Essential precautionary measures were
taken to screen the water inlets to avoid the entry of exotic fishes and other unimportant material
in to the fish ponds. After two weeks of pre stocking management methods, each pond was
watered up to 1.5 to 2.0 m and this water level was maintained throughout the experimental
period. All the ponds were fertilized with organic manure (cow dung, 2500 kg/ha) as started
dose to stimulate the productivity of the ponds. Then the ponds were applied with inorganic
fertilizers, poultry manure and triple super phosphate at the rate of 15 and 8 kg/ha respectively.

Stocking of fish species in experimental ponds

Two weeks after manuring, each pond was stocked with catla, rohu and grass carp in the ratio

4:6:1. The average body weight was recorded at the time of stocking.
Fertilization and supplementary feed

After stocking of fish species, daily the amount of organic manure, inorganic fertilizer and
supplementary feed was calculated on N-equivalence of 0.2g N/100g body weight of fish. In this
experiment, all the experimental ponds received the same quantity of Nitrogen, The
supplementary feed having 27.9% crude protein including, ground nut oil cake, rice bran,

coconut oil cake, dry fish, vitamin and minerals
Fish growth parameters

Fish were samples once in each month to record their gain in weight (g). Following growth

parameters are studied during experiment
1. Increment of average body weight of fish ()

2. Increment of average body length of fish (mm)
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3. Survival rate:
Survival rate = No of fish harvested/ no of fish stocked x 100
4. Specific growth rate:

In (Final wet body weight) - In (Initial wet body weight)

Time duration (days)

Water samples

The present investigation, physico-chemical parameters of water, plankton and fish yield were
studied at fortnight intervals by collecting water sample in 9 and 10 a.m. The physico-chemical
parameters such as temperature, transparency, dissolved oxygen, pH, nitrite, nitrate, ammonia,
phosphorus and iron of water were estimated by following the methods suggested in Wetzel and
Likens (1979); APHA (1999). Quantitative samples of plankton were collected by towing the
plankton net made of silk bolting cloth no.25 (mesh size 0.03-0.04mm) in the surface and sub-
surface layers of pond water for about 15min.Quantitative samples were collected by filtering
100L of pond water through the plankton net. The plankton obtained was fixed in 5% formalin.
Sample volumes were adjusted to 10mL and two sub-samples of 1.0mLcapacity were removed
and counted in Sedgwick-rafter cell (Edmondson, 1959). The average of three counts was

converted to number of individuals per liter (ind. /L) of water sampled
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RESULTS

Physico-chemical parameters of water

The parameters of water studied and their Mean + S.D values and ranges observed during the

study period in three treatments are given in Table 1.

Physico-chemical parameters

Control (T1)

Treatment-2

Treatment-3

Mean+SD Range MeanzSD Range MeanzSD  Range
Water temperature (°C) 28.63+1.58 25.5-30.5 |28.21+2.24 25.0-31.5 28.25+1.95 25.0-31.5
Transparency(cm) 35.25+5.33  29.0-45.0 | 33.17+3.27 28.0-40.0 32.08+3.26 28.0-40.0
Dissolved oxygen(mg/L) 5.48+047 4.8-6.2 5.30+0.72 4.2-6.2 5.88+0.45 5.0-6.4
pH 8.12+0.44 7.2-8.6 8.32+0.27 8.0-8.6 8.29+0.25 8.0-8.6
Ammonia (mg/L) 0.52+0.07 0.44-0.64 0.40+0.06  0.27-0.46 0.35+0.06  0.26-0.49
Nitrite(mg/L) 0.07+0.02 0.010-0.09 | 0.06+£0.02 0.025-0.07 | 0.04+0.02 0.010-0.07
Nitrate(mg/L) 0.23+0.07 0.12-0.36 0.31+0.10 0.12-0.47 0.49+0.06 0.41-0.60
Orthophosphate(mg/L) 0.59+0.10 0.42-0.75 0.14+0.08 0.29-0.56 0.47+0.09 0.32-0.59
Iron(mg/L) 0.37+0.06  0.28-0.51 0.27+0.05 0.21-0.35 0.32+0.07 0.21-0.41

Zooplankton

Zooplankton was mainly represented by Rotifera, Copepoda and Cladocera in the order of

dominance whereas the other zooplanktonic forms were almost negligible. Zooplankton was

identified up to species level. The numerical (ind/l) and relative abundance (%) of different

zooplankton communities are represented in  Fig: 1-3
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Fig. 1. Abundance of zooplankton communities of Treatment-1 Fig.1a Numerical abundance (ind/l) of zooplankton groups
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Fig. 2. Abundance of zooplankton communities of Treatment-2 Fig.2a Numerical abundance (ind/l) of zooplankton groups
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Fig.3 Abundance of zooplankton communities of Treatment-3 Fig.3a Numerical abundance (ind/l) of zooplankton groups
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The number of fish Initial weight, final weight, specific growth rate, survival rate, gross yield

and net yield shown in Table 3.

Table 2 Growth, survival and production of fishes in different probiotic treatments

Parameters Species Control Treatment pond
pond T-1
T-2 T-3

Catla 25.4 26.4 25.5
Initial Weight (g)

Rohu 26.5 25.8 25.4

Grass carp 25.3 25.1 24.5

Catla 1280.4 1320.4 1410.2
Final Weight (g)

Rohu 1153.6 1254.0 1492.6

Grass carp 1142.1 1299.2 1394.6

Catla 2.6750 2.6899 2.7415
Specific growth rate (%)

Rohu 2.6256 2.6705 2.7667

Grass carp 2.6259 2.6895 2.7417

Catla 76.4 79.1 88.6
Survival rate

Rohu 78.3 85.7 89.3

Grass carp 62.5 77.1 83.3

Catla, Rohu and | 46.02 60.52 68.91
Grass yield/ tons/pond/year Grass carp

Catla, Rohu and | 26.49 41.51 52.01
Net yield/ tons/pond/year Grass carp
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DISSCUSSION

In semi-intensive and intensive culture practices, indiscriminate use of fertilizers and
supplementary feeds in addition to high stocking densities of fish often lead to the deterioration
of water quality. Water quality is an important indicator in appraising the eutrophic situation,
primary production and fish yield potential. Quality of water for fish ponds depends upon the
natural of soil, source of water and also on the location of ponds (Boyd, 1981). Water quality is
determined by physico-chemical criteria of the water (Zakhia and Cuqg, 1993). Probiotic are bio-
friendly agents, they can be introduced in to the culture environment to control and compete with
pathogenic bacteria as well as promote the growth of culture organisms. Several studies have
attributed probiotic effect to the competition for energy sources (Farzanfar, 2006; Subhash et al.,
2007; Krishna et al., 2009; Mohideen et al., 2010; Cristia et al., 2014; Divya et al., 2014;
Janardhan reddy et al., 2015). The beneficial microorganisms (such as Lactobacillus sp. Bacillus
sp. Nitrosomonas sp. and Nitrobacter sp.) would be very useful for controlling the pathogenic
organisms and water quality (Prabhu et al., 1999; Shariff et al., 2001; Irianto and Austin, 2002).
These bacteria are important to aqua farmers without them it is difficult to maintain healthy

environment condition in the aquaculture ponds.

In the present study, water quality parameters of the ponds treated with probiotics were observed
to be good which might be because of the various roles played by the microbes. Thus probiotics
was found to use full in maintain the pond water pH a desired level (Sambasivam et al., 2003).
Optimum levels of dissolved oxygen maintained in T2 and T3 might be due to the beneficial
effect of probiotics which favored mineralization of organic matter. The application of
probiotics, the fertilization of the pond by both organic and inorganic fertilizers, supplementary
feed given in the pond and metabolites released by the fish might also be responsible for such
variations. The nutrients, nitrate-N, nitrite-N, and ammonia-N in the pond water did not follow
the same pattern of distribution and the variations may be due to biological or chemical reactions
or combination of these two. The concentrations of ammonia and nitrites in T1 were slightly
higher than that of the T2 and T3 (Table 1). This might be because of the use of nitrifying
bacteria in the form of probiotics. As these bacteria are known to convert ammonia to nitrite and
then to nitrate, low level of ammonia and nitrite observed in T2 and T3 compared to T1 can be
supported. The oxidation of various forms of inorganic nitrogen in the well oxygenated surface
water might have resulted in the increased concentration of nitrates. Feed probiotics and water
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probiotics also improved the health of fished to some extent but water quality parameters were
much improved in T2 and T3 than control. Among the treatments T2 goes to better survival and
high yield. Similar results observed by Abasali and Mohmad (2011).

Phosphorus occurs mainly in the form of phosphate and this element is recognized to be the most
important critical factor in the maintenance of pond fertility (Boyd, 1982). As such phosphorus
is absolutely necessary to sustain growth and reproduction of all biotic communities in aquatic
ecosystem and in particular, this promotes the abundance of phytoplankton, zooplankton and fish
in sequence. In the present study, orthophosphate ranged from 0.42 to 0.75 mg/l in T1; 0.29 to
0.56 mg/l in T2 and 0.32 to 0.59 mg/l T3. During the culture period, dissolved iron varied from
0.28t0 0.51 mg/l in T1; 0.21 to 0.35 mg/l in T2 and 0.21 to 0.41 mg/l in T3. It was observed that
orthophosphate concentrations were maintained at low levels in T2 and T3 than in control pond.
Probiotic bacteria utilize phosphate for their body metabolic activities and thus diminish this

nutrient in pond waters (Rao, 2001).

The plankton community is comprised of primary producers (phytoplankton) and secondary
producers (zooplankton). The phytoplankton population represents the biological wealth of a
water body, constituting a vital link in the food chain. The zooplankton forms the principal
source of food for fish within the water body (Prasad and Singh, 2003). In the present study,
zooplankton was abundant in T2 and T3 compared to T1 (control pond). This might be because
of the fact that probiotics favor the growth and development of zooplankton. Ludwig (1999) also
stated that probiotics maximize zooplankton, as they form another nutrient for existing
zooplankton in the pond medium and thus strengthen up the food supply to culture organisms.
The abundance of different groups of zooplankton in aquatic ecosystems varies not only with the
variations in environmental conditions but also on predatory pressure. In fish ponds, predation
exerts perhaps the major influence on zooplankton abundance. In the present study, among
zooplankters, rotifers were dominant followed by copepods and cladocerens throughout the
culture period (Fig 1-3) in three ponds. In these ponds, initial sampling was done 3 to 5 days
after stocking the fish. Generally after the release of fish into the pond, the number of
cladocerans and copepods are much reduced and rotifers dominate the zooplankton. The low
number of cladocerans and copepods might be due to the preferential predation by carp. In
natural ponds, where the intensity of predation is less, the zooplankton was dominated by
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copepods followed by cladocerans and rotifers (Durga Prasad, 1981). The group could be
minimum or absent in the natural habitats either because of predation or due to the other
unfavorable environmental conditions. However, in these carp culture ponds, the low number of
crustacean plankton and the abundant number of rotifers recorded during the study period is
attributed to the preferential predation by the cultured fish. The weight attained by the fish at the
time of harvesting in the three ponds indicates that the fish grow well in probiotic treated ponds
T2 and T3 than control (Table 2). The grass and net yields obtained respectively were 60.52 and
41.51 t/halyear in T2; 68.91 and 52.01 t/ha/year; 46.02 and 26.49 t/ha/year in control. The high
yields obtained in these ponds might be due to high stocking densities of grass carp and carps

and maintaining good water quality by the use of probiotics.
CONCLUSION

Hence, from the present study, it can be concluded that probiotics played a major role in
maintaining optimum water quality parameters especially dissolved oxygen, ammonia, nitrite,
nitrate and phosphates and zooplankton throughout the culture period which resulted in better
growth, survival and disease resistance in the culture fish. Hence higher yields with better

growth and survival can be achieved by using probiotics in aquaculture ponds.
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