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Abstract— Pond ecosystem is an important parameter influencing the shrimp production. Healthy and hygienic pond parameters promote 
higher shrimp production rates. As the culture period progress water quality of the pond changes due to the metabolic activities carried out 
by the animal. All these parameters should be maintained at optimum levels for higher survival and growth rates. Though several pond 
probiotics has been launched in the market search for isolation of potent probiotic bacteria with suitable pond application is a never ending 
process. This indicates the importance of pond environment in the animal production. In the present research isolated and identified 
probiotic bacteria are applied in the shrimp ponds to observe their influence on the water quality variables, growth and survival of the 
shrimp. 

Index Terms— Aquaculture, Molecular characterization, Pond ecosystem, Probiotics, Shrimp,  

——————————      —————————— 

1 INTRODUCTION                                         

It is well known that the demand for animal protein for human 
consumption is currently on the rise and is largely supplied 
with terrestrial farm animals. Aqua farming however is an 
increasingly important option in animal production. This 
activity requires high-quality feeds with high protein content 
which should contain not only necessary nutrients but also 
complementary additives to keep organisms healthy and favour 
growth. Some of the most utilized growth-promoting additives 
include hormones, antibiotics, ionophores and some salts. 
Though these do promote growth, their improper use can result 
in adverse effects in the animal and the final consumer as well 
as lead to resistance in pathogenic bacteria in the case of 
antibiotics. Hence, probiotics are considered as the best 
alternatives for antibiotics in the field of aquaculture. On the 
other hand probiotics were also known to stimulate the immune 
system of the aquatic animal [1]. In aquaculture, probiotics were 
used as water and feed probiotics. Water probiotics improve the 
quality of water and the pond bottom sediment thereby creating 
a stress free environment for the animal and thus improves its 
health [2]. Feed probiotics keep the aquatic animals healthy in 
terms of weight, size and nutrition [2]. In addition, probiotics 
also protect the aquatic animals from different microorganism 
and their virulence can also be controlled [3]. The probiotic 
bacteria exist as the normal flora of the host. The composition of 
the gut and intestinal flora of fish is utmost important in the 
aquaculture as it influences the productivity, spoilage of fish 
and faecal contaminant spread [4]. Besides this the gut and 
intestinal flora help in digestive function by producing certain 
digestive enzymes and they also acts as first line defence 
mechanism against the pathogen attack [5].Though Probiotics 
are widely used in poultry and swine rearing little has been 
done to incorporate them into aquaculture.  Thus this study was 
designed to isolate and screen gut microflora of Common carp, 
Cyprinus carpio. The present research paper discusses about the 

isolation and identification of gut bacteria of C. carpio with 
potent probiotic characteristics and their identification by 
molecular sequencing and field experiments to ensure the safety 
application of these isolated probiotic strains in shrimp 
aquaculture. 

2 MATERIALS AND METHODS 
2.1 Isolation of gastrointestinal tract bacteria from 

Cyprinus carpio  

Fresh water fish were collected from the fisherman in Nellore 
in live conditions and were brought to the lab with the help of 
aerators. The animals were dissected in live and sterile 
conditions. The gastrointestinal tracts (GIT) were aseptically 
removed and taken into a pre- sterilized homogenator and 
was finely ground and collected by adding sterile PBS 
solution. The microbiological protocol for isolation of the 
probiotic bacteria was done as described by Lakshmi et al. [1]. 
Probiotic characterization of the isolated strains was done by 
Acid tolerance, Bile tolerance, Antagonistic activity (Anti-
vibrio activity). 

2.2 Probiotic characterization 

The isolated strains were assessed for their probiotic potential. 

(a) Acid tolerance 

Acid tolerance of the bacteria was tested as described by 
Conway et al. [6]. The PBS solution was adjusted to 2.5 by 
addition of HCl. The log phase cultures (8 hrs) were taken and 
1ml of the culture was added to the PBS at 2.5 pH and 
incubated in a shaker incubator at 37°C. The viable organisms 
were enumerated by plating 0.1ml of the culture in regular 
intervals at 0, 1, 2 and 3 hrs on respective media and incubated 
at 37°C. 

(b) Bile tolerance 

The procedure of Klaenhammer and Kleeman [7] was used to 
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determine the bile tolerance of strains at final concentrations 
of 0, 0.2, 0.4, 0.6, 0.8 and 1.0% and incubated for 3hrs. The 
viability of strains was observed by plating the samples on the 
respective media and incubated for 24hrs at 37°C. 

(c) Antagonistic activity or Anti-Vibrio activity 

The antagonistic activity of probiotic bacteria is mainly due to 
bacteriocin production. The activity was determined against 
Vibrio parahemolyticus and V.alginolyticus. The Tagg and 
McGiven method of assay for bacteriocin [8] was used to 
determine the antagonistic activity of bacterial strains. Briefly, 
the log phase cultures of bacteria were taken for the test and 
the vibrio test cultures were grown for overnight in T1N1 
broth. The log phase culture of the probiotic bacterial strains 
was added to the well on T1N1 agar and incubated at 37°c for 
2hrs, later 0.1ml of the overnight cultures of the vibrio 
organisms was spread on the T1N1 agar medium and were 
observed for the presence of inhibition zones.  

Finally the strains which showed potent probiotic properties 
were further confirmed at the molecular level by 16S rRNA 
sequencing method. 

2.3 Molecular identification of the isolated bacteria and 
phylogenetic analysis 

The isolated bacteria were identified at the molecular level by 
16S rRNA sequencing and their phylogenetic relation was 
studied by constructing phylogenetic tree. 

2.4 Field Experiments 
The above isolated and in vitro tested probiotic strains were 

further taken for field studies in Litopenaeus vannamei culture 
pond. The experimental study was done for 90 days duration. 
The strains were formulated into a powder form with an ap-
propriate carrier and preservative with a range of 20 billion 
cfu/gm. This probiotic product was applied to the pond at the 
rate of 1kg/acre. Inorder to ensure their field applicability and 
effect on pond ecosystem Standard water quality variables 
were studied for a culture period of 90 days. The ponds were 
maintained as control and experimental ponds throughout the 
experimental study. Total three ponds were maintained, con-
trol pond, Experimental pond-1 and 2 applied with individual 
isolated strains. Samples were collected for Water quality var-
iable analysis at regular intervals of 1, 15, 30, 45, 60, 75 and 90 
days. Microbiological analysis of water was also done by ob-
serving the population of Total heterotrophic bacteria (THB) 
and Total Vibrio count (TVC) at regular intervals of 30, 60 and 
90 days, the growth and survival rate of the animal was also 
observed at respective intervals. 

 
2.4.1. Water quality variables 
The standard water quality parameters include temperature, 
salinity, transparency, pH, dissolved oxygen (D.O), alkalinity, 
total ammonia nitrogen, nitrites, nitrates and phosphates. 
These water quality variables were recorded by standard 
measurement techniques [9]. 
 
2.4.2. Microbiological analysis 
As mentioned above the population of THB and TVC was ob-

served by plating the samples on Zobell’s marine agar medi-
um and TCBS medium respectively. 
2.4.3. Effect on growth and survival of animal 

To ensure the safe applicability of the isolated probiotics, a 
preliminary observation was done on animals by monitoring 
their average body weight and percentage of survival for eve-
ry 30 days interval. 

Average body weight of the shrimps was calculated by fol-
lowing formula: 

 
 
 

 
The estimation of the survival rate of the animal was calculat-
ed by the following formula: 
 

 
2.4.4. Statistical analysis 
All the experimental data given in the results were means of 
triplicates.  

3 RESULTS AND DISCUSSION 

The ultimate aim of our research is to design probiotic bacteria 
for shrimp aquaculture; hence the experimental design is 
setup as per the requirement. Application of probiotics in 
aquaculture from various sources is being successfully 
reported but usually the probiotic bacteria isolated from 
aquatic sources adopt much better to the pond conditions 
when compared to the other sources of isolation [1]. 
3.1. Isolation and Screening of Probiotic bacteria from 
the gastrointestinal tracts of Cyprinus carpio 

The fish is collected from the fisherman in live condition 
from its natural habitat. In its natural habitat fish need to 
adopt different defence mechanisms in order to cope up with 
the changes in the environment and survive. The bacterial 
composition of the aquatic system influences the gut and in-
testinal flora and they constantly face different pathogens [3].  
In order to withstand such competition GIT flora tends to pro-
duce antimicrobial molecules, lytic enzymes and bacteriocins 
where they effectively inhibit the pathogen and promote the 
survival of the host [10], [11], [12], [13]. Thus the bacteria iso-
lated from the gut and intestine of the fish will surely exhibit 
the probiotic properties. 
As a part of our experiment we have selected C. carpio as one 
of the sources for isolation of probiotic bacteria. Previous re-
ports also suggest that bacteria isolated from C. carpio posses 
potential probiotic properties and are capable of inhibiting 
some aquaculture pathogens [14]. A total of 14 microbial 
strains were isolated from the intestine of C. carpio and for 
convenience the isolated strains were given names as CC-1 to 
CC-14 where CC stands for C.carpio. These 14 strains were 
evaluated for their probiotic properties and finally two strains 
CC-1 and CC-2 with potent probiotic ability were considered 
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and were designated as DVRSG-1 and DVRSG- 2. 
 
3.2. Acid tolerance 

2.5 pH is known to be the condition of pH observed 
during digestion and it is significant as it inhibits the prolifera-
tion of pathogenic microbes in the host system. Usually probi-
otic bacteria need to colonize and survive in the intestinal and 
gut regions where the acidic pH exists hence tolerance to acid-
ic conditions was considered to be one of the major character-
istic features of a probiotic strain and was taken as a determin-
ing factor. Among the 14 isolated strains, DVRSG-1 and 
DVRSG-2 significantly differ in their acid tolerance ability (Ta-
ble.1).    

 
TABLE 1                                                                                                

ACID TOLERANCE OF THE ISOLATED BACTERIAL 
STRAINS 

 
Strains  Acid tolerance at pH 2.5 (Log Cfu/0.1ml) 

 Cfu at 
0hr 

 Cfu at 
1 hr 

 Cfu at 
2hrs 

 Cfu at 
3hrs 

CC-1  8   7   7   5  
CC-2  10   8   5   5  
CC- 3  6  3  3  2 
CC- 4  6  3  2  2 
CC- 5  5  3  2  2 
CC-6  6  5  2  0 

CC-7  5  4  2  0 

CC-8  4  2  2  0 

CC-9  4  3  2  2 

CC-10  5  3  3  2 
CC-11  6  5  4  2 
CC-12  7  5  3  1 
CC-13  6  5  3  2 

CC-14  5  3  2  0 
 
Values are the means of triplicates. 

 
The results obtained in the current experiment also support 

that the isolated bacteria were capable of exhibiting probiotic 
properties. In a study by Zhou et al., [15] the probiotic bacteria 
at pH-2 with cfu 7.7±0.04 to 7.88±0.08 were reported as acid 
tolerant bacteria. Similar reports were given by Lin et al., [16], 
5.83±0.06 cfu was recorded at pH-2, 3hr exposure for probiotic 
bacteria. The isolated bacteria showed cfu ranging from 
5.35±0.03 to 7.72±0.02. These values of cfu refer that the isolat-
ed bacteria can survive (better than the remaining isolates) 
even in the low pH conditions that prevail in the host intes-
tine. However the gastric pH of the intestine will decrease in 
the presence of feed and feed ingredients which support the 
viability and survival of the probiotic bacteria [17], [6], [18], 
[19].  
3.3. Bile tolerance 

Bile tolerance was the second important feature attributed 
by a probiotic strain. Bile salts play a very important role in 
lipid digestion and absorption [20]. Bile salts are usually given 
in feed supplements where they serve as a source of sterols 
which are an essential nutritional requirement. Prawns require 
steroids for the production of moulting hormone, to allow the 
rapid passage through their different larval growth phases. 
Steroids must be present in their diet for them to reach normal 
size. The bile salts were given in concentrations from 0.1% to 
0.5%. Bile salts were considered as natural bacterial growth 
inhibitors, hence the strain used as a probiotic supplement 
needs to be tolerant to these concentrations of bile salts. 

The isolated strains were tested at 0.2% to 1% bile salt con-
centrations. DVRSG-1 and DVRSG-2 showed good tolerance 
when compared to the remaining (Table-2).  
 

TABLE 2                                                                                                           
BILE TOLERANCE OF THE ISOLATED STRAINS 

 

 
Values are the means of triplicates. 
  
According to Gilliland et al [21], 0.3% of bile salts concen-

tration is the critical concentration used to screen the bile tol-
erant bacteria. The bile tolerance capacity of probiotics was 
attributed by the Bile salt hydrolase enzymes. The enzymes act 
by deconjugating the bile salts by hydrolysing the amide bond 
and liberate the glycine/taurine moiety from the steroid core. 
The resulting acids are termed as unconjugated or deconjugat-
ed bile acids [22]. In the present experiment among the isolat-
ed bacterial strains showed cfu 8.53±0.02 for DVRSG-1and 
8.65±0.04 for DVRSG-2 which are significant for bile tolerant 
probiotic bacteria. Similar results were reported by Zhou et al., 
[23], [15] in which 8.34 to 8.75 as acceptable cfu for bile toler-

 Bile tolerance at different concentrations  (Log 
Cfu/0.1ml) 

Strain
s 

 Cfu at 
0.2% 

Cfu at 
0.4% 

Cfu at 
0.6% 

Cfu at 
0.8% 

Cfu at 
1.0% 

CC-1  10 8 7 5 5 

CC-2  10 9 8 7 7 

CC-3  5 6 6 6 5 

CC-4  6 5 5 4 0 

CC-5  6 5 5 3 1 

CC-6  6 4 4 4 0 
CC-7  5 3 2 2 0 

CC-8  5 5 3 3 0 
CC-9  6 5 3 2 0 

CC-10  5 4 3 2 0 
CC-11  6 4 3 0 0 

CC-12  5 4 3 2 1 

CC-13  0 0 0 0 0 

CC-14  0 0 0 0 0 
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ant bacteria. 
3.4. Antagonistic activity or Anti-Vibrio activity 
Inhibition zones were observed only for DVRSG-1 and 
DVRSG- 2 strains after incubation period, these two strains 
inhibited the growth of both V. alginolyticus and V. parahemo-
lyticus (Fig. 1 and 2). These two species of vibrios were consid-
ered to be serious pathogens causing severe outbreaks of Vib-
riosis in different parts of world leading to major economic 
loss in the aquaculture industry (shrimp and fish as well). 
Hence we have chosen these pathogens for the evaluation of 
the bacteriocin assay. In our experiment DVRSG-1 and 
DVRSG-2 were able to inhibit the growth of the pathogens 
hence these two strains were positive for bacteriocin assay. 

 
 
 
 
 

Bacteriocins inhibit the pathogenic bacteria by permeabiliz-
ing the cell membrane leading to leakage of cellular solutes 
and eventually cell death [24], [25]. Previous reports suggest 
that bacteriocins were capable of effectively inhibiting gram 
positive bacteria where teichoic acids and lipoteichoic acids in 
the bacterial membrane serves as receptors for the bacteriocin 
indicating their narrow target specificity [26]. 

These pH and bile tolerant and bacteriocin assay positive 
strains, DVRSG-1 and DVRSG-2 were finalized as two potent 
probiotic strains. These were further identified by 16S rRNA 
sequencing and were analyzed for their identity with other 
species by phylogenetic tree construction. 
3.5.16S rRNA gene sequencing and phylogenetic anal-
ysis 
BLAST analysis of the partial 16S rRNA gene sequencing indi-
cated the identity of the isolates as strains of Staphylococcus 
genera. 

 
 
The strains DVRSG-1 and DVRSG-2 were known to match 

sequence identity with Staphylococcus pasteuri strain and S. 
warneri. These strains were deposited to NCBI and they were 
assigned the accession numbers KF779127 for DVRSG-1 strain 
and KF779128 for DVRSG-2. Phylogenetic analysis confirmed 
the isolates identity as a strain of Staphylococcus sp. (Fig.3).  
 
3.6. Field Experiments  
Once the isolated bacteria were tested invitro for their probi-
otic ability they were formulated into a finished product and 
applied to the shrimp (Litopenaeus vannamei) ponds in order to 
evaluate their applicability and sustainability in the pond eco-
system. The results obtained support the safe applicability and 
fine existence of the isolated probiotic bacteria in the pond 
ecosystem. 
3.6.1. Water quality variables 
The temperature did not differ significantly on each sampling 
day and there were no noticeable change in control and probi-
otic treated ponds. The temperature was recorded to be to 27.8 
ºC for control and 27 ºC for experimental ponds (Table.3). 
Same results were observed for pH (Table.3) and salinity (Ta-
ble.3) which varied between 7.6 to 8.0 for pH and 15 to 20 ppt 
for salinity, which are observed to be an optimum range for 
shrimp ponds.  Alkalinity also remained constant throughout 
experimental period in both control and experimental pond 
(Table.3). Transparencies between 45-55 cm were recorded in 
control ponds and 35-45cm in probiotic treated ponds (Table.3) 
and the D.O. levels were higher in probiotic treated ponds 
(5.3) than the control (4.0) (Table.3). 

The values for transparency varied significantly at the 
end of the experiment. The recommended values for transpar-
ency are 30-40cm [27] and the optimum range of secchi disc 
reading was reported by Soundarapandian et al., [28] between 
25-40cm. In the present study transparencies between 45-55cm 
were recorded in control ponds and 35-45cm in probiotic 
treated ponds, low transparency readings were observed for 
probiotic treated ponds than control. Similar results were re-
ported by Hossain et al., [29]. It indicates the high penetration 
of light into the pond resulting in the optimal growth of phy-
toplankton thereby inhibiting the growth of odour producing 
and pathogenic bacteria. This statement is also supported by 
the reports given by Rajinikanth et al., [30]. 

Dissolved oxygen plays an important role in the cul-
ture ponds; it keeps the pond ecosystem healthy and promotes 
the growth of aerobic bacteria and a low level of D.O. hampers 
the metabolic activities and reduces the shrimp growth [31]. In 
the present experiment D.O. levels were higher in probiotic 
treated ponds (5.3) than the control (4.0). It reflects the higher 
microbial load in the control ponds. The variations in the 
transparency and D.O. levels during the culture period were 
shown in the Table.3. 

 
 
 
 
 
 
 

TABLE 3.                                                                                                                                                                      
 INFLUENCE OF ISOLATED PROBIOTIC BACTERIA ON PHYSICAL WATER QUALITY VARIABLES IN CONTROL (UN-

Fig 2. Antagonistic activi-
ty of Probiotic strains 
against Vibrio alginolyticus 

Fig 1. Antagonistic activi-
ty of Probiotic strains 
against Vibrio parahemolyt-
icus 

Fig 3. Phylogenetic analysis of isolated probiotic bacteria 
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TREATED) AND EXPERIMENTAL PONDS (PROBIOTIC TREATED PONDS) AT REGULAR TIME INTERVALS 
 

Water quality 
variable 

Pond Culture time in days 

        
1   15   30   45   60   75   90  

Temperature (ºC)  C.P 26.4  26.9  27.0   27.3  27.5  28.0   27.8 
Ex.P-1 26.4  26.5   28.2   30.0  28.0  27.9  27.0 

 Ex.P-2 26.4  26.0  27.0  29.5   27.5  28.0   27.5  

pH 
C.P. 7.8  8.0  7.9  7.5  7.7  7.8  7.6 
Ex.P-1 7.8  8.0  7.8  7.5  7.2  7.5  7.3 

 Ex.P-2 7.5  7.8  7.6  7.8  7.6  7.5  7.5 

Salinity (ppt) 
C.P. 15.4  18.6  16.5  15.8  20.2  20.5  15.7 
Ex.P-1 15.5  16.2  17.4  16.8  18.4  17.5  15.0 
Ex.P-2 16.3  17.5  17.4  16.6  18.2  16.7  16.5 

Alkalinity (mg/l) 
C.P. 145.3  155.4  155.5  180.2  220.2  200.2  220.0 
Ex.P-1 150.2  150.5  155.4  175.3  190.3  200.0  200.2 
Ex.P-2 155.5  155.4  160.3  175.4  195.4  200.1  200.1 

Transparency 
(cms) 

C.P. 54.2  49.1  50.0  48.3  50.3  47.1  44.2 
Ex.P-1 44.4  44.5  42.2  43.1  39.4  39.0  36.2 
Ex.P-2 44.5  45.0  43.2  43.3  40.5  38.2  37.4 

D.O (mg/l) 
C.P. 4.0  4.5  4.2  4.2  4.2  4.0  4.0 
Ex.P-1 4.5  4.8  5.2  5.0  5.3  5.4  5.3 
Ex.P-2 4.5  4.7  4.9  5.0  5.2  5.3  5.3 

Values are the means of triplicates 
 
The other water quality variables, Total Ammonia- 

Nitrogen, Nitrites, Nitrates, Phosphates concentrations were 
reported to be significantly lower than the control and the 
fluctuations during the culture period were shown in the Fig-
ures (fig.4, 5, 6, 7).  

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4. Influence of isolated probiotic bacteria on Total 
Ammonia Nitrogen (TAN) in Control (untreated) and 
Experimental ponds (Probiotic treated ponds) at regular 
time intervals. Values are the means of triplicates. 
 

Fig 5. Influence of isolated probiotic bacteria on Nitrites 
in Control (untreated) and Experimental ponds (Probi-
otic treated ponds) at regular time intervals. Values are 
the means of triplicates. 
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The readings obtained in the present experiment ex-

plains that added probiotic bacteria supported the beneficial 
microbial communities in the pond ecosystem thereby enhanc-
ing their activities to decompose the organic matter and reduc-
ing the nitrogen and phosphorous concentrations in the probi-
otic treated ponds when compared to the control pond. Simi-
lar observations were recorded by the studies done by Wang et 
al., [32] when the ponds were treated with commercial probi-
otics; a report given by Rajinikanth et al., [30] when treated 
with commercial probiotics also referred similar results. The 
readings of the present experimental study support the in 
vitro bacteriocin assay results of the selected probiotic strains. 
When applied to the field besides the bacteriocin activity an-
other mechanism, competitive exclusion is to be considered, 
competitive exclusion mechanism is an important mode of 
defence exhibited by the probiotic bacteria to encounter the 

pathogen attacks [33], probiotic bacteria compete with the 
pathogenic bacteria for nutrients and existence and suppress 
the growth of pathogens thereby decreasing their population.    
3.6.2. Microbial analysis 

The microbial count for the TVC (Yellow colonies- 
Vibrio alginolyticus; Green colonies- V.parahemolyticus) was sig-
nificantly lower in the probiotic treated ponds than the control 
(Table. 4). The periodic plating of the samples showed a de-
crease in the vibrio count which was an important property to 
be considered for probiotic bacteria. THB represent the benefi-
cial and pathogenic microbial communities that exist in a 
pond ecosystem. In the present experiment the THB count 
does not vary significantly in control and experimental ponds. 

The microbial composition of the pond depends upon the 
organic matter deposited irrespective of the other environ-
mental factors [34]. The pond water parameters like tempera-
ture, salinity, pH, D.O. greatly influence the microbial distri-
bution and their existence [35]. THB represent the beneficial 
and pathogenic microbial communities that exist in a pond 
ecosystem. In the present experiment the THB count does not 
vary significantly in control and experimental ponds (Table 4). 
This can be inferred as the rise in the THB of the control repre-
sent the pathogenic microbial communities whereas the THB 
count in the probiotic treated ponds stands for the increase in 
the beneficial bacterial communities. This statement can be 
supported from the results of the TVC in the probiotic treated 
ponds. 

TABLE 4                                                                                                                 
MICROBIAL ANALYSIS IN CONTROL (UNTREATED) AND 
EXPERIMENTAL PONDS (PROBIOTIC TREATED PONDS) 

AT REGULAR TIME INTERVALS. 
 

Type of                         
Micro organisms 

 Pond Culture time in 
days 

  
 30 60 90 

Total Hetero-
trophic bacteria 
(THB)  
Cfu (x107/ml)  

 C.P 8.7 9.4 9.6 
 Ex.P-1 8.5 9.1 9.7 

 Ex.P-2 8.3 9.0 9.5 

Total Vibrio count  
(TVC)Cfu (x107/ 
ml) 
 Yellow colonies  

 C.P 1.9 2.0 2.1 
 Ex.P-1 1.5 1.2 1.0 

 Ex.P-2 1.7 1.1 1.0 

      Green colonies  C.P 1.4 2.0 2.8 
  Ex.P-1 1.0 0.9 0.5 

  Ex.P-2 1.0 0.7 0.2 
     Values are the means of triplicates. 
 
3.6.3. Effect on Growth and Survival of the animal 
The average body weight of the animal did not differ signifi-
cantly but the probiotic treated ponds showed mild increase in 
the animal body weight for which the reasons are unknown 
(Fig. 8). Survival percentage showed a significant variation in 
the probiotic treated ponds to control pond (Fig. 9). This can 
be supported by the above results which show that the isolat-
ed probiotic bacteria plays a significant role in maintaining 

Fig 6. Influence of isolated probiotic bacteria on Ni-
trates in Control (untreated) and Experimental ponds 
(Probiotic treated ponds) at regular time intervals. Val-
ues are the means of triplicates. 
 

Fig 7. Influence of isolated probiotic bacteria on Phos-
phates in Control (untreated) and Experimental ponds 
(Probiotic treated ponds) at regular time intervals. Values 
are the means of triplicates. 
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good water quality parameters which promotes the high sur-
vival and growth rate of the shrimp. 
 

 

 

 

 

 

 
 

 
 
 
 
 
 
 
 

 

 

 

 

4 CONCLUSION 
In essence, the fish gastrointestinal tract is a tube-like struc-

ture that varies in complexity depending on the various feed-
ing habits of the species. From the above research the isolated 
strains DVRSG-1 and DVRSG-2 were known to posses probi-
otic potential. As these were isolated from healthy fish gastro-
intestinal tracts, these can be safely applied for aquaculture 
practices. From the in vitro analysis these two strains can be 
considered as probiotic bacteria and in vivo analysis like field 
trials ensure their significant role in pond ecosystem. Besides 
this the preliminary observation on the growth and survival of 
the animal reflect their positive influence on the animal. From 
this experimental study it can be concluded that the isolated 
bacterial strains can be considered as potent probiotic strains 
for safe application in the shrimp aquaculture. Further re-
search on supplementation of these probiotic bacteria in feed 

and their effect on the animal productivity, immunity index 
are under process. We can certainly concluded that a microbial 
cell provided via the diet or rearing water that benefits the 
host fish, fish farmer or fish consumer, which  is achieved, in 
part at least, by improving the microbial balance of the fish. 
Place the actual footnote at the bottom of the column in which it 
is cited; do not put footnotes in the reference list (endnotes). Use 
letters for table footnotes (see Table 1). Please do not include foot-
notes in the abstract and avoid using a footnote in the first col-
umn of the article. This will cause it to appear of the affiliation 
box, making the layout look confusing. 
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