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Abstract

In the present investigation Wild prawns and Hatchery PL raised prawns were fed with two different
probiotic diets. The probiotic diets include Bacillus subtilis and Lactobacillus rhamnosus. Feeding trail
experiments were conducted for 120 days and growth parameters were monitored through Weight gain,
Specific growth rates, Food conversion ratio, Feed efficiency ratio, Percent survival, Muscle somatic
index, Protein efficiency ratio, Normalised biomass index, Microbial analysis and activities of
Antioxidant enzymes including Superoxide dismutase and Catalase were monitored and recorded.
Regular water quality analysis was conducted for several water parameters including temperature,
Transparency, Dissolved oxygen content, pH, Conductivity, Turbidity, Total Alkalinity, Nitrite (NO2),
Nitrate (NOs),Ammonia (NH3), Total Nitrogen, Total Phosphorous, Chlorophyll-a and Chemical oxygen
demand (COD) were monitored and recorded. Feed trail experimental results obtained clearly
demonstrate that Probiotic diet (PB-I) containing Lactobacillus rhamnosus Supplementation induces
highest growth potentials in terms of weight gain compared to Probiotic diet II (PB-II) containing
B.subtilis supplemented and Control group fed with Commercial diet. The FCR values also recorded to
be better with PB-I diet compared to PB-II and Control diet, demonstrates the efficient utilization of feed
by the prawn M. rosenbergii. The water quality parameters are seems to be more congenial for inducing
better growth potentials when PB-I and PB-II are being made available for feeding in the feeding trail
experiments. The Antioxidant enzymes represented by Superoxide dismutase and Catalase demonstrates
the reduction of ROS in the body of Prawns there by inducing highest and best growth potentials in
Freshwater Prawn M. rosenbergii. All the changes are more pronounced in prawns collected from wild
source compared to Hatchery raised prawns indicating that the wild source of prawns are showing the
better growth rates and efficient mechanisms of detoxification, there by the growth potentials recorded
are to be superior to the Hatchery raised prawns. Both the Probiotics selected B. subtilis and L.
rhamnosus are considered to be more efficient inducing best and highest rate of growth potentials in
Freshwater prawn M. rosenbergii.
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1. Introduction

Aquaculture has emerged as one of the most promising and fastest growing food producing
sector around the globe, which provides avenues for high quality protein, income generation,
employment and foreign exchange earnings. Recent developments in the Aquaculture sector
and increasing demand for fish production resulted in intensification of the Aquaculture
practices. Globally, Prawn or shrimp farming has been a significant Agro based economic
activity since early 1970’s. Introduction of Intensive culture systems create highly stressful
environment for the candidate species of culture that further suppress the immune response,
leading to the outbreak of infectious diseases. In recent times, shrimp culture all over the world
has been frequently affected by viral and bacterial diseases inflicting huge loss 23 ‘1.
Pathogenic Microorganisms implicated in these outbreaks were Viruses, Bacteria, Fungi, and
certain Protozoon parasites. For Prevention and control of the diseases, Antibiotic, Pesticides,
and other toxic chemicals were used possibly creating Antibiotic resistance Bacteria,
persistence of Pesticides and other toxic chemicals in Aquatic environment and creating
human health hazards. Probiotics are beneficial Microorganisms that protect the host from
diseases. Fuller ') defined Probiotics as “Live Microbial Feed supplements which are
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beneficially affect the host by improving its intestinal
Microbial balance”. Microbes play very important and crucial
role in Aquaculture systems, both at Hatchery and Grow-out
levels, as water quality as well as disease incidences are
directly affected by Microbial activity 7! The range of
Probiotics examined for use in Aquaculture has encompassed
both Gram-negative as well as Gram-positive Bacteria, Yeast,
Unicellular algae etc. In particular, the probiotics have been
reported to be successful with a wide range of Invertebrates 3>
29,52,7,6,26,341 Tn, Aquaculture, most probiotics are supplied as
live supplements in diets, which have the ability to survive
passage through the intestinal tract 'V, A wide variety of
mechanisms have been suggested, contributing to the
beneficial effects of probiotics, including the removal of
pathogens by the beneficial population, which is often
considered as the most important mechanism ['> 4 161 Some
studies have attributed to the enhancement of a normal growth
to the nutritional benefits of probiotic bacteria, such as vitamin
production, availability of minerals as well as trace elements
and production of important digestive enzyme ['°l. Thus, the
use of probiotics in the culture of Aquatic organisms is
increasing with the demand for more environmental-friendly
aquaculture practices. An effective method to overcome the
pathogens problems is to administer the probiotic into the
rearing Water system or through food > 2501, Many different
genera, including photosynthetic Bacteria, Yeast, Bacillus and
Lactobacillus have been evaluated as probiotics in Fish and
Shell Fish @4 30.27. 281 The use of Lactic Acid Bacteria (LAB)
as Probiotics and non-specific immunostimulants “7> 48],
Skjermo & Vadstein [ has been proposed, in addition to their
effects on improved water quality and nutrition ** as a means
to increase larval survival and Aquaculture output. There has
been great interest in the use of LAB as probiotic in
Aquaculture industry '3 28 431 Through the probiotics have
been shown to be effective in a wide range of species for
growth promotion, enhanced nutrition, immunity and survival
rate, very few attempts have been made to investigate the
effect of probiotics i.e the effect of administration of Bacillus
subtilis and Lactobacillus rhamnosus-suplimented diets on the
growth pattern of fresh water prawn Macrobrachium
rosenbergii. Attempts were also made into study the activity
levels of Antioxidant system of Prawn during Probiotic
treatments with the increase in the Farm areas, there has been a
concomitant increase in demand of the seed of prawn in the
coastal areas. Availability of seeds poses to be an obstacle in
the development of the commercial culture of candidate
species. So long the demand of seed was used to be met from
the natural collection, but of late, the natural sources are
drastically reduced and now hatchery-produced seed is
meeting a significant part of the demand. So by keeping the
above back ground, the objective of this present study was to
know the production performance of prawn farming using wild
and hatchery sourced young freshwater prawn M. rosenbergii.

2. Materials and Methods

Freshwater Prawn young individuals both wild and Hatchery
raised ones are stocked in six different ponds with uniform
stocking density of 2000 Nos/ Acre. Wild individuals were
collected from adjacent areas of Buckingham Canal near
Ramayapatnam Seacoast (Latitude 15° 02! 55'! N, Longitude
80° 02! 50'" E) and Hatchery raised once are collected from
local Aquaculture Ponds of almost equal size located at
Ramayapatnam, 16 kms away from Kavali, Nellore Dist.
Andhra Pradesh. In the present investigation Three each ponds

were selected for stocking of Wild and Hatchery raised young
ones are selected and stocked and the experiments were
conducted for 120 days. First pond was treated as Control
pond and the prawns were fed with commercial diet. Second
pond was treated as Probiotic treated pond (PB-I), and the
prawns were fed with Lactobacillus rhamnosus supplemented
diet. Third Pond was considered as Probiotic treated pond (PB-
1), and the animals were fed with Bacillus subtilis
supplemented diet. The Lactic Acid Bacterium, Lactobacillus
rhamnosus and Bacillus subtilis were collected from
IMTECH, Chandigarh. The Probiotic Bacteria L. rhamnosus
was cultured in Man-Rogora Sharpe broth (MRS, Himedia),
and B. Subtilis was cultured in Bacillus broth (Himedia) and
incubated under continuous agitation of 180 rpm at 37 C for
24 hrs. The Bacterial culture was centrifuged at 4000 rpm for
15 min at 4°C and harvested. The collected Bacteria were
suspended in normal saline solution to 5x10'* CFU/ml of
Bacillus Subtilis and 3x105 CFU/ml of L. rhamnosus. The
Probiotic Experimental diets were oven dried at 35C per 1-2
hrs. The Control commercial feed was sprayed with sterile
culture medium. The feeding trails were conducted for 120
days. At the Regular intervals Growth parameters, Microbial
analysis and selected Antioxidant enzyme assays were
performed to monitor the effect of Probiotic treatments on the
culture activity of prawn M. rossenbergii. For conduction of
Microbial analysis 6 prawns were selected randomly from
each pond and the digestive tract was selected. Prawn
digestive tract were removed with Tweezers and scalpel and
homogenized with sterile saline solution. Dilution was spread
on the following culture media. MRS Agar (Lactic Acid
Bacteria selective) and Bacillus Agar (Selective for Bacillus
bacteria) 30°C for 24 hrs. Gram staining was performed with
colonies grown in MRS and Bacillus selective agar [“°1. The
colonies were identified based on Morphological and
Biochemical characteristics ?¥. Antioxidant enzyme assays
were also performed in the hemolymph of prawns.
Hemolymph was withdrawn from the base of the Third
walking leg of the shrimp using a syringe containing 1.5 ml of
anticoagulant, Sodium citrate. Superoxide dismutase (SOD)
activity was determined by the method of Kakkar et al. 22,
The assay mixture contained 0.1 ml of sample, 1.2 ml of
Sodium Pyrophosphate buffer (pH 8.3, 0.052 M), 0.1 ml of
Phenazine methosulphate (186 pm), 0.3 ml of Nitro Blue
Tetrazolium (300 um), 0.2 ml of NADH (750 pm). Reaction
was initiated by the addition of NADH. After incubation at 30
C for 90 Sec, the reaction mixture was stirred vigorously with
4.0 ml of n-Butanol. The mixture was allowed to strand for 10
min, Centrifuged and Butanol layer was separated. The colour
intensity of the chromogen in Butanol layer was measured at
560 nm against n-Butanol and concentration of SOD was
expressed as units/ml of hemolymph. Absorbance values were
compare with a standard curve generated from known SOD.
Catalase was assayed according to the method of Aebi [!. The
estimation was done spectrophotometrically following the
decrease in absorbance at 230 nm. The reaction mixture
contained 0.01M Phosphate Buffer (pH 7.0), 2 mM H,O, and
0.2 ml of enzyme extract. The specific activity of catalase was
expressed in terms of Units/ml of hemolymph. Absorbance
values were compare with a standard curve generated from
know CAT. At the end of 120 days feeding trail experiment,
Growth Parameters, Food conversion ratio (FCR), Specific
growth rates (SGR), Percent survival, Normalised biomass
index (NBI), Food efficiency ratio (FER) (1/FCR), Protein
efficiency Ratio (PER) and Muscle somatic index (MSI) were
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also determined.
NBI: (Final weight  Prawn Number —Initial Weight  Prawn

number) x100

SGR. Log Final welght —Log Initlal Welght % 100

Dayw of Experiment

FCR: Feed Consumed (g) x Number of prawn/ Weight gain
(2

Plnal welght (g} —Initlal welght (g)
Initial welght (g} %100

Weight gain (%):
FER: 1/FCR
PER: Weight gain/ Protein intake

L Muscle welght
" Welght of the Anlmal

%100

MS

Determination Physico Chemical Properties of water

Regular analysis of collected water from Culture Ponds was
analysed for several Parameters. Some parameters were
measured in the field such as Dissolved Oxygen (DO), pH;
Temperature (C), Transparency (SD), and Conductivity etc.
DO, Temperature and pH of water were measured with Elico
Field water kit. SD was measured by Secchi disk. Total
Nitrogen (TN) and Total Phosphate (TP) were detected with
the National Standards by for monitoring of water quality
analysis. TN was determined by the Alkaline Potassium
Persulfate digestion Ultraviolet Spectrophotometric method.
TP was determined by using Ammonium Phosphomolybdate
Colorimetric method. Nitrate Nitrogen (NOs’) Using the
phenol disulfonic acid spectral light degree method. Nitrite
Nitrogen (NOy) Using naphthalene ethylene-diamine
Spectrophotometry. Ammoia Nitrogen (NH3-N) was measured
by Nesslers reagent colorimetric method. Chemical oxygen
demand (CODMn) was specified by acidic Potassium
Permanganate method of permanganate index. Chlorophyll-a
was estimated according AOAC Methods. All the Water
quality parameters were conducted by following the
procedures of APHA [ and AOAC B,

3. Results and Discussion

After feeding trail experiments at end of 120 days of
experimentation with freshwater Prawn M. rosenbergii both
Wild and Hatchery raised prawns, after fed with Control group
fed with commercial diet Growth parameters and Probiotic
treated group (PB-I) fed with Lactobacillus rhamnosus-
supplemented diet and other Probiotic treated Group-II (PB-II)
fed with Bacillus subtilis-supplemented diet were monitored
and recorded. The parameters including Growth potentials,
Population counts of Bacteria, Percent survival, Food
conservation ratio, Specific Growth rates, Normalized
Biomass index, Histosomatic index were recorded at the start
of the Experiment and at the completion of 120 days of
feeding trail experiment. The Growth parameters obtained for
freshwater prawn M. rosenbergii after fed with commercial fed
and Probiotic supplemented diets were presented in Table.1.
The trends obtained for growth potentials in the case of both
the wild and Hatchery raised ones are almost followed the
same trend, but are more pronounced in wild young prawn

culture activity. In all the culture ponds, the stocking density
was 2000 Nos/Acre. The survival rates recorded minimum
with 88% with Hatchery raised young prawn culture i.e., PB-I
group fed with B. Subtilis-supplemented feed and maximum
survival of 97% recorded with wild young prawn culture fed
with commercial diet. The Prawns selected for stocking were
weighing around 3.50 g. The final weights recorded for wild
young prawn culture were for control 43.48 g compared to
68.33 g for PB-I group fed with B. subtilis supplemented feed
and for 81.45 g for PB-II group L. rhamnosus supplemented
feed. The final weights recorded for Hatchery raised young
one prawns were 36.78 g, 52.39 g and 66.73 g for control, PB-
I and PB-II, respectively. Similarly weight gain was observed
to be 40.03 g, 64.79 g and 77.86 g for control, PB-I and PB-II,
respectively for wild group prawn culture compared to 33.29
g, 4894 g and 63.15 g for control, PB-I and PB-II,
respectively for Hatchery raised prawn culture. Weight gain
(%) recorded to be highest g 2196%, 1830% and 1160% for
PB-II, PB-I and controls of wild prawn culture, whereas
1764%, 1419% and 954% recorded with PB-II, PB-I and
controls of Hatchery raised young prawn culture. The Specific
growth rates (SGR) werel.114, 1.071 and 0.917, for PB-II,
PB-I and controls respectively for wild young prawns
compared to 1.059, 0.993 and 0.816 for PB-II, PB-I and
control, respectively for Hatchery raised prawns. The
Normalised Biomass Index values were recorded to be
maximum with PB-II, followed by PB-I and control of both
the cases of culture operation. The Feed conversion ratio
(FCR), appears to be best for PB-II followed by PB-I and
controls of both wild and Hatchery raised prawn culture
operations. The Food Efficiency Ratio (FER) and Protein
Efficiency Ratio (PER) values were also recorded to b
maximum with PB-II group compared to PB-I and control
groups in both the types of culture operation. The Muscle
somatic Index (MSI) and Muscle Weight (MW) were recorded
to be maximum with PB-II, followed by PB-I and controls of
both the types of culture operation. Water quality analysis was
conducted at field level for every 20-30 days depending on the
convenience throughout the 120 days of experimental trails.
Water quality parameters like, Water Temperature,
Transparency, Dissolved oxygen, pH, Conductivity, Turbidity,
Total Alkalinity, Nitrites (NO;), Nitrate (NO3), Ammonia,
Total Nitrogen, Total Phosphorus, Chlorophyll-a and
Chemical Oxygen Demand (COD) were monitored and
presented in Table -2. Length-weight relationship pattern in
freshwater prawn M. rosenbergii in both the types of culture
systems was monitored for every 30 days for 120 days of
experimentation. The trends obtained for both the types of
culture operation is appears to be same. The percent deviation
of control (PDC) values over Initial weights of their respective
values appears to show a upward trend in gaining weight and
reaching maximum weights at the end of the experiment.
Similarly values also recorded to be percent deviation
experimental (PDE), calculated against its respective control
group values with PB-I and PB-II treated groups. Similarly
Length values of prawns in both the types of cultures were
monitored and presented in Table. 3. The Length-Weight
relationship clearly reveals that with the advancement of
culture activity, the Weight and Length of prawns also shown
a parallel progress. The bacterial population content studies,
hemolymph activity levels of antioxidant activity levels of
enzymes such as Superoxide dismutase (SOD), and catalase of
prawns M. rosenbergii in two different types of culture
operation were estimated or assayed and presented in Table. 4.
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The values recorded to be relatively higher with Wild Prawn  the Bacterial population densities and antioxidant activity
culture compared to Hatchery raised prawn culture. In both the  levels in PB-I and PB-II fed groups over their respective
types of culture operations, there was a significant increase in  control groups.

Table 1: Growth Parameters in Freshwater Prawn after fed with Probiotic diets.

Parameter Wild PL's Culture Hatchery PL's Culture
Control PB-I PB-I1 Control PB-I PB-I1
Stocking density 2000 2000 2000 2000 2000 2000
Survivability (%) 97 92 93 92 88 89
Initial weight (g) 3.45+0.28 3.54+0.27 3.59+0.25 3.49+0.24 3.45+0.26 3.58+0.27
Final weight (g) 43.48+0.59 68.33+0.72 81.45+0.92 36.78+0.36 52.39+0.65 66.73+0.68
Weight gain (g) 40.03+0.54 64.79+0.83 77.86+0.88 33.29+0.41 48.94+0.48 63.15+0.59
Weight gain (%) 1160 1830 2169 954 1419 1764
Specific Growth Rate (SGR) 0.917 1.071 1.114 0.816 0.993 1.059
Normalizes Biomass Index (NBI) 38.83 59.61 7241 30.63 43.06 56.2
Food Conversion Ratio (FCR) 2.59 2.03 1.82 2.78 2.34 2.08
Food Efficiency Ratio (FER) 0.386 0.493 0.549 0.36 0.427 0.481
Protein Efficiency Ratio (PER) 8.22 8.74 9.13 7.41 8.05 8.41
Muscle weight 26.31+1.75 43.04+1.89 52.134+2.05 21.33+1.68 32.0842.14 41.4942.13
Muscle Somatic Index (MSI) 60.51+2.13 62.9942.19 64.00+2.72 57.99+1.88 61.23+1.94 62.224+2.12

All values are Mean + SD of six individual observations.

Table 3: Length — Weight Relationship in Freshwater Prawn M. rosenbergii.

DOC Parameter Wild PL's culture Hatchery PL's culture
Weight(g)/Length(mm) Control PB-I1 PB-I1 Control PB-I1 PB-I1
0 Initial weight 3.45+0.28 3.54+0.27 3.59+0.25 3.49+0.24 3.45+0.26 3.58+0.27
0 Initial Length 50-54 50-54 51-55 50-54 50-54 50-54
30 Weight 10.75+0.23 14.39+0.26 16.97+0.29 9.25+0.24 13.05+0.23 15.12+0.25
PDC +212 +306 +373 +165 +278 +322
PDE +34 +58 PDE +41 +63
30 Length 71-75 76-80 80-84 65-69 73-717 77-81
60 Weight 15.18+0.34 27.36+0.32 32.19+0.34 13.15+0.34 23.42+0.35 28.41+0.32
PDC +340 +673 +797 +277 +579 +694
PDE +80 +112 PDE +78 +116
60 Length 80-84 95-99 102-106 75-719 90-94 96-100
90 Weight 29.93+0.38 44.71+0.32 53.76+0.49 21.74+0.35 38.21+0.38 42.39+0.34
PDC +768 +1162 +1397 +523 +1008 +1084
PDE +49 +80 PDE +76 +95
90 Length 100-104 110-114 120-124 90-94 108-112 109-113
120 Weight 43.48+0.59 68.33+0.72 81.45+0.92 36.78+0.36 52.39+0.65 66.73+0.68
PDC +1160 +1830 +2169 +954 +1419 +1764
PDE +57 +87 PDE +42 +81
Length 110-115 130-134 137-141 105-109 118-122 128-132

All values are Mean + SD of Six individual observations.
DOC: Days of Culture.

PDC: Percent deviation over Zero day Control.

PDE: Percent deviation of Respective Experimental value.
All values are Statically significant at P <0.001.

Table.4: Bacterial Population densities, Activity levels of Superoxide dismutase and Catalase activities in the Hemolymph of Wild and Hatchery
cultured M. rosenbergii.

Parameter Wild PL's Culture Hatchery PL's Culture

Control PB-I PB-11 Control PB-I1 PB-11

Bacterial Population® 3.18x104 7.08x104 8.93x104 3.04x104 6.34x104 7.31x104
PDC +123 +181 PDC +108 +140

Superoxide dismutase® 3.15+0.34 6.33+0.39 8.16+0.42 2.84+0.32 5.75+0.39 7.12+0.45
PDC +101 +159 PDC +102 +151

Catalase® 3.49+0.35 5.13+0.42 7.12+0.52 3.12+0.36 4.72+0.46 6.11+£0.42
PDC +47 +104 PDC +51 +96

All values are Mean + SD of six individual observations.
Values are expressed as a: CFU/g; b: Units/ml of hemolymph.
All values are Statically significant at P <0.001.

PDC: Percent deviation over Control

The present study was undertaken to ascertain the efficiency of  enzymes of the most important cultivable Prawn species M.
Probiotics on the growth rates, survival and Antioxidant  rosenbergii. To date, probiotics can be considered a valid
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alternative to the use of Antibiotics in Aquaculture and in
particular in prawn culture activity, to prevent high mortality
and to improve welfare and promote growth and survival. In
the last two decades, many studies were conducted and several
authors reported promising results using a single beneficial
Bacterial strain on the culture of Finfish species ). The
present investigation clearly demonstrate that the growth
patterns of fresh water Prawn M. rosenbergii were shown to
increase when fed with L. rhamosus and B. subtilis
supplemented diets, when compared with commercial diet.
Probiotics that have been examined for use in Crustacean
Aquaculture particularly for prawn culture operation includes
Bacteria, Yeast, and Microalgae [?8 38 14,44,46,47.50] [ actic Acid
Bacteria, Bacillus species were recently employed to improve
the aquatic environment in Aquaculture 1'% “81. Lactobacillus
species have yielded strong Antimicrobial activity against the
pathogenic microorganisms 7). Numerous other Researchers
have reported encountering results in the application of
probiotics in Aquaculture -4, The major source of prawn fry
is from nature. Coastal tidal waters, estuaries and adjoin areas
of Bay of Bengal were the main sources of prawn seed from
natural sources. Farmer’s believed that seeds collected from
nature have much better performance in terms of growth and
survivability than the hatchery produced seeds. Therefore, they
like to stock seed from reverine source, through its price is
much higher than the hatchery seed. Traditionally, farmers
prefer to stock wild post larvae rather than hatchery-Produced
fry because, until recently, the production of the hatchery post
larvae has been limited and farmers consider item to be as
lower quality. The survival as wild post larvae is reported to be
much higher than that of Hatchery-Produced fly. Most of the
farmers directly stock post larvae without rearing in nursery
systems. But in recent times, few farmers have started to use
hapa i.e., net enclosure or separate small ponds for nursing the
post larvae to improve survival rates. Several authors reported
that the rate of survival is very poor in Hatchery PL than that
of wild PL. In the present investigation, the results obtained,
clearly demonstrated that the survivability of Prawns obtained
from wild PL’s is better that of prawns obtained from
Hatchery PL’s. This might be explained to their natural origin,
greater capability to adapt new environmental condition and to

use natural feed property. Besides this, wild PL derived
prawns were habituated with adverse environmental condition,
so they become stronger that prawns of Hatchery derived PL’s.
More over the survival rates of prawns and PL’s depends on
large number of factors, of which water quality parameters are
considered to be important and basic factors for the
survivability of prawns.

The water quality parameter of all the selected Aquaculture
ponds were analysed and presented (Table.2). The water
quality parameters includes Water Temperature, Total
Phosphorus, Total Nitrogen, Chlorophyll-a content, Ammonia
and other shown to have interaction among themselves and its
out play will influence the culture operation of prawns. When
prawns are culture intensively and fed protein-rich feeds, they
can produce high concentrations of ammonia and may be
discharged into the surrounding water. If feed is uneaten, then
more ammonia is present than it is consumed by prawns. It has
been reported that for every kilogram of feed, about 30 grams
of ammonia will be excreted by prawns into the pond. Un-
ionized ammonia is very toxic to prawn and causes gill
damage and reduced growth at low concentrations 2. In ponds,
the equilibrium between NHs; and NH4" is affected by
temperature and pH. At any given pH, more toxic ammonia is
present in warmer water than in cooler water; un-ionised
ammonia is the toxic from and predominates when pH is high
(2L, 511 The uneaten feed materials are the main sources of
organic nitrogen, will gradually accumulated in the water
following time and not immediately decomposed by microbial
decomposition; when accumulated in large amounts,
heterotrophic bacteria multiply in the water will also increase
about amount for decomposition, thus ammonia- nitrogen
content in water. In this present study, ammonia nitrogen
content concentrated relatively high in water compared to
water quality requirements for freshwater prawn grow-out
facilities, but it is not influencing the mortality of prawns,
which may directly influence the productivity rates.
Phosphorus is a limiting nutrient needed for the growth of all
plants-aquatic plants and algae. In the freshwater prawn
Aquaculture ponds, phosphorus is found in the form of
inorganic and organic phosphates (POs).

Table 2: Water quality analysis of Culture Ponds.

Wild PL's Culture Hatchery PL's Culture
Parameter
Control PB-1 (L.R) PB-11 (B.S) Control PB-1 (L.R) PB-11 (B.S)
Temperature (°C) 27.242.3 26.9+2.1 27.1+1.9 27.3+2.4 27.142.2 27.34£2.3
Transparency (cm) 58.8+1.5 56.7£1.6 59.241.3 58.4+1.7 59.2+1.6 59.1£1.5
Dissolved Oxygen (DO mg/L) 6.99+1.58 7.78+1.63 8.84+1.58 7.05+1.63 7.82+1.38 8.49+1.34
pH 7.32+0.21 7.424+0.24 7.59+0.25 7.74+£0.23 7.48+0.22 7.39+0.24
Conductivity (mg/cm) 0.345+0.078 0.413+0.089 0.494+0.085 0.445+0.445 0.504+0.083 0.515+0.085
Turbidity (NTU) 29+3 2842 30+3 31£30 30+3 2930+3
Total Alkalinity (mg/L) CaCos) 33.2+1.6 34.3£1.5 33.7+1.8 34.3+1.7 33.8+1.8 34.1x1.9
Nitrite (NO2) (mg/L) 0.21+0.03 0.28+0.04 0.32+0.05 0.25+0.04 0.28+0.05 0.31£0.05
Nitrate (NO3) (mg/L) 3.5840.24 4.39+0.29 5.04+0.38 3.74+0.35 5.18+0.33 5.79++0.35
Ammonia (NH3) (mg/L) 0.534+0.028 0.635+0.032 0.674+0.042 0.658+0.039 0.795+0.042 0.785+0.049
Total Nitrogen (mg/L) 7.494+0.155 6.745+0.154 6.454+0.195 6.959+0.175 7.124+0.185 7.049+0.195
Total Phosphorous (mg/L) 0.715+0.074 0.834+0.079 0.855+0.082 0.819+0.075 0.855+0.079 0.899+0.073
Chlorophyll 'A' 103.18+10.42 | 115.75411.34 | 143.64+13.75 | 114.15£10.74 | 135.49+10.45 | 155.74+10.79
COD Mn (mg/L) 9.75+0.25 10.12+0.34 10.38+0.32 10.04+0.29 11.14+0.32 11.75+0.38

All values are Mean + SD of six individual observations.
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Nitrogen is major factor that affects to growth of algae in
water body and it also plays an important role for freshwater
prawn growth. Several authors reported that freshwater prawn
culture, in intensive model that nutrients needed for the prawn
growth in almost whole depending on artificial compound feed
feeding, natural environment provides nutrients portions of the
very few [ 15 20 Generally the demand of nitrogen in
nutrients portions for freshwater culture will be decreased
gradually following period culture time. The amount of DO in
water is largely dependent upon the water temperature; colder
water can carry more dissolved oxygen that warmer water. The
pH of a solution is the concentration of hydrogen ions,
expressed as negative logarithm; lower pH values indicate
increasing acidity, while pH levels higher than 7 indicate
increasingly alkaline solution. Chlorophyll-a concentration and

DO content are closely related Haiying et al. ' illustrated that

chlorophyll-a in summer was positively correlated with Total

phosphorous and Dissolved oxygen, whereas it was negative

correlation with Total nitrogen and Nitrate nitrogen [17],

Superoxide dismutase (SOD) is one of the main antioxidant

defence enzymes generated in response to oxidative stress.

Several authors reported the activity of SOD was significantly

lowered in WSSV-infected Fenneropenaeus indicus B3 38,

Chang et al. ® observed that the shrimp fed with B-glucan

(BG) diets showed significantly higher level of Oxygen

concentrations than BG free group as observed in shrimp

treated with C. dactylon plant extract. Holmblad and Soderhall

[18] observed that SOD is related to immunity in crustaceans.

The high level of oxygen content in freshwater prawns fed

with B. Subtilis and L. rhamnosus incorporated diets indicates

that the probiotics selected in the present investigation are of
potential immunostimulant in nature. Hydrogen peroxide is
toxic to cells and Catalase is a major primary antioxidant

defence component that catalyses the decomposition of H,O,

which is produced by the action of Superoxide dismutase to

H,0. The present study revealed that the Catalase assay of

hemolymph of freshwater prawns fed with two different

probiotics incorporated diets showed increased levels of

Catalase when compared to control group of prawns in the two

different types culture operations.

The present investigation may be conducted that

A) Prawns selected from wild sources are showing better
survival and growth rates compare to Hatchery PL derived
prawns.

B) Probiotics, Bacillus subtilis and Lactobacillus rhamnosus
selected in the present investigation were effectively
inducing best growth potential and other related
parameters, demonstrating the potential nature of growth
modulators or immunostimulants.

C) The growth potentials inducing weight gain specific
growth rates, Food conversion ratio, Food efficiency ratio
and Antioxidant enzyme activity level were significantly
increased after fed with probiotic incorporated diets forms
a basis to understand the efficiency of selected probiotics
in the present investigation.

D) The selected probiotics selected in the present
investigation also seems to maintain a congenial water
condition, which in turn induces highest and best growth
potentials.

E) The scientific community is interesting to find safer
antioxidants to be extracted from natural sources to
prevent oxidative deterioration of food and to minimise
oxidative damage to living cells. In the case of crustaceans
a well-defined acquired immunity system is lacking and
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hence the dietary supplementation of natural oxidants
possessing antimicrobial properties may be preferred as
effective alternatives to promote growth potentials in
Freshwater M. rosenbergii culture operation.
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Fig 1: Relationship between Length-Weight and Days of Culture in
Hatchery raised Prawns.
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Fig 2: Relationship between Length-Weight and Days of Culture in
Prawns collected from Natural environment.
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Fig 3: Relationship between Muscle Weight and Muscle Somatic
Index in Prawns collected from Natural environment.
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Fig 4: Relationship between Muscle Weight and Muscle Somatic
Index in Prawns collected from Hatchery.
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