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Abstract  The usefulness of growth prompters and probiotics in maintaining water quality and thereby in
enhancing growth rate is described. In the present investigation based on the efficacy of probiotics, growth
promotors and disinfectants in shrimp grow out farms at Sali aqua farms located on the southern banks of
uppanar estuary at Thennampatnam near Poombukar, Southeast coast of India. Six ponds were selected and
divided into three groups’ viz., ², II and III. 300g of probiotics was applied directly with inner cover of the pack
in the pond in front of the aerator. The growth promoters is applied with the ratio of 5g /kg, mixed with quality
binder and applied with the feed and dried. Water quality parameters such as temperature, salinity, dissolved
oxygen; pH, ammonia  and  nutrients (nitrate, phosphate and silicate) were mentioning the standard procedures.
The survival rate of treatment ponds with higher dosage was 88.1% and lower dosage was 86.8%. Average
weight gained for the shrimp that were supplied with probiotics was 15% greater than that of the control pond.
The result shows that probiotics plays a vital role in growth, survival and disease resistance of the animal by
maintaining good water quality parameters throughout the culture period. So, it can be recommended that the
probiotics can be very well utilized for the shrimp ponds to get maximum growth and survival.
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INTRODUCTION control of pathogens in aquaculture following the

Increase   in   aquaculture   has   been  accompanied disease resistance in aquatic pathogens. Probiotics in
by outbreaks of disease from an ever-increasing range of contrast to antibiotics can be a safer ecological alternative
pathogens. Developments in disease control strategies tool for sustainable aquaculture. The use of probiotic
have involved better husbandry and nutrition, vaccines bacteria in aquaculture to improve water quality by
and non-specific immune stimulants and probiotics. The balancing bacterial population in water and reducing
interest in probiotics for aquaculture follows their use in pathogenic bacterial load. Aquaculture probiotics have a
human medicine and agriculture [1].  Aquaculture has very important role in degradation of organic matter and
been the fastest growing food production in the world thus significantly reduces sludge and slime formation. As
among other sectors over the past 30 years [2]. a result water quality is improved by reducing bottom

The mariculture potential of India is vast as there is sediments. Inorganic forms of nitrogen, such as ammonia,
great scope for developing farming of shrimp and other nitrite and nitrate are also reduced. Probiotic bacteria in
fisheries and more than 90% of the aquaculture shrimp aquaculture ponds are antagonistic to pathogenic bacteria
production is meant for export market [3]. The rapid for food and shelter. Thus it can displace pathogenic and
growth of shrimp culture was followed by production deleterious common bacteria like Vibrio sp. The health of
collapses worldwide due to virulent disease outbreaks, animal is thus improved by the removal or decreased in
predominantly caused by luminous vibrio and white spot population density of pathogens and thereby by
virus and this situation is almost certainly aided by over improving water quality through more rapid degradation
utilization of shrimp production areas, intensity of of waste organic matter. Thus probiotics act by
stocking rate and over use of antibiotics and chemicals. prevention of disease rather than by treatment of disease
For the last few years probiotics have been accepted to and  include  benefits  such  as  increased   harvest  yield,

emergence of antibacterial resistance and increased
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decreased disease virulence and incidence, elimination of
antibiotic  use  and  improved  environmental  conditions.
A normal bacterial composition may also keep pond
healthy and reduce risks for rapid spread of pathogenic
microbes [4, 5].

A sterile pond may increase disease risk
substantially. Since any microbes that enter the system
might easily take over. To reduce the risk, experiment is
made to introduce probiotics that is “friendly microbes”
in the farming environment to suppress and out compete
pathogenic ones [6]. Hence the present work carried out
to investigate the efficacy of probiotics, growth promoters
and disinfectants in shrimp farms.

MATERIALS AND METHODS 

The  study  was  carried  out  in  Sali  aqua  farms
located on the southern banks of Uppanar estuary at
Thennampatnam near Poombukar, Southeast coast of
India. Six ponds were selected and divided into three
groups’ viz., ², II and III. 

Application of Probiotics: Pond 1 was treated with high
dosage of probiotics (manufactured by Novozymes,
India), pond II with low dosage and pond III was kept as
control. Every 300g of probiotics was applied directly with
inner cover of the pack in the pond in front of the aerator
(Table 1). The aerator aeration was provided running at
the time of application. Applied probiotic bag was slowly
dissolved into the pond water by circulation of water
currents. The application was done during morning hours
in an interval of 15 days.

Application of Growth Promotors: The product of growth
promoter, manufactured by Tablets (India) Limited,
Chennai). The product dosage was taken 5g /kg, mixed
with quality binder and applied with the feed and dried. It
was allowed for 20 minutes in shadow. The dried feed was
spreaded along the culture pond. The product mixed feed
was given as 2meals/day (Table 2).

Application of Disinfectant: The commercial disinfectant
(Iodine-20, manufactured by Microl remedies, Hyderabad)
was applied according to the pond condition. Iodine-20
was diluted with the water and applied to the pond
surface after 6pm.

Sampling: Sampling was done in the ponds fortnightly
during early hours of the day with a cast net. Five hauls
were made in each pond.  The  shrimps  were  caught  per

Table 1: Ponds treated with different doses of probiotics

Days culture High dosage Pond I (g/Ha) Low dosage Pond II (g/Ha)

0-15 500 300

15- 30 500 300

30-45 400 300

45- 60 400 200

60-75 400 200

75-90 400 200

90-105 400 200

105-120 400 200

120-135 400 200

Table 2: Dosage of feed probiotics applied with feed

Days culture FEED PROBIOTIC /gms/ kg of feed

15-20 5

20-30 5

31-40 5

41-50 5

51-60 5

61-70 10

71-80 10

81-90 10

91-100 10

101-110 10

111-120 10

121-130 10

haul and their individual weights are recorded.
Healthiness, survival rate, average body weight (ABW)
and average daily growth (ADG) of the animals was
estimated. The diameter of the cast net used for sampling
was 30 meters. The area of the net was calculated with
75% efficiency of coverage at the bottom.

Monitoring of Water Quality Parameters: The water
quality parameters of the probiotics treated and control
ponds were regularly carried out. The water level was
measured by using a standard scale with centimeter (cm)
marking. The water salinity of the pond was measured by
using a hand refractometer (Erma Japan). The pH of the
pond was recorded by using electronic pH pen (Hanna
Instrumental Company, Japan). Water temperature was
measured by using a standard centigrade thermometer
(°C). The dissolved oxygen was estimated by dissolved
oxygen meter (ml/l). Transparency was observed in terms
of light penetration using a secchi disc (cm). The nutrients
like phosphate, nitrate and silicate were estimated
following the standard methods described by Srickland
and Parsons [7].
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Microbiological Analysis: For microbial analysis, the
water and sediment samples were collected separately
from different parts of the ponds in sterile conical flask
and were mixed to make a single sample. This procedure
was repeated for every pond and the final samples were
brought to the laboratory immediately and were analyzed
for microbial counts. It was then transferred to a sterile
conical flask (200-ml) containing 99ml of sterile diluents
and serial dilution was performed to get 10 , 10 , 10 , 10-1 -2 -3 -4

and 10  suspension samples. For enumeration of Total-5

Heterotrophic Bacteria  (THB), Zobell marine agar medium
(Hi-media, Mumbai) was used. For enumeration of Vibrio
spp. TCBS media was obtained from Hi-media, Mumbai.

RESULTS

Survival Rate: The survival rate of both ponds (High &
low dosages) which was applied with probiotics was
higher than that of control ponds. At the end of culture
period the survival rate of treatment ponds with higher
dosage was 88.1% and lower dosage was 86.8%. Whereas
the survival rate of control pond was only 76.6% (Fig. 1).

Water Quality Analysis: There was no much difference
in the average salinity for both probiotic treated and
control ponds which actually ranged from 25-40 ppt
throughout the culture period. The temperature of shrimp
ponds varied with the weather and solar intensity.  The
temperature for morning and afternoon for both probiotic
treated and control ponds were taken as average and were
28.2°C and 29.5°C respectively. In general, the average
diurnal dissolved  oxygen  variation was nearly similar
(4.2-4.6 mg/l) for both probiotic treated and control ponds.
Concentration of dissolved oxygen was higher in morning
for both probiotic treated ponds and in the evening it was
higher for control ponds. This showing similarity with the

Table 3: Nutrients notices in the present study
Nutrients(ppm) Control Low dosage High dosage
Ammonia-NH 1.75±0.1 0.32±0.03 0.21±0.014

Nitrate-No 0.051±0.05 0.003±0.004 0.0032±0.0012

Nitrite-NO 0.41±0.03 0.0302±0.005 0.013±0.0023

Phpaphate-PO 0.006±0.005 0.0051±0.0011 0.0032±0.0044

abundance of phytoplankton, as indicated by chlorophyll
a concentration. The pH level was on alkaline side for
both probiotic treated and control ponds (7.7-8.9). There
was no great deviation for pH of treatment and control
ponds throughout the culture in morning and evening,
which differed only by 0.3 units.

Nutrients: The results of ammonia concentration showed
that the values recorded were much lower in both
probiotic  treated  ponds  than  that  of  control  ponds.
The ammonium concentrations of the higher dosage
ponds were less when compared to lower dosage ponds.
Concentrations of nitrate, nitrite and phosphate were
higher in control ponds than the probiotic  treated  ponds
(Table 3). Among the treated ponds lower dosage ponds
was showing higher amounts of nitrite, nitrate and
phosphate. Chlorophyll a was observed maximum in
probiotics treated ponds rather than control ponds.
Among probiotics treated ponds chlorophyll a was
maximum in higher dosage ponds and low in dosage
ponds.

Microbial Analysis: The bacterial population changed
during every sampling. In general, the bacterial population
of sediment was higher than that of water in both control
and probiotic treated ponds (Fig.2, 3).

Growth : The maximum growth was observed in the ponds
treated with different dosages of probiotics during each
sampling   interval   and   by  the  end  of  the  experiment

Fig. 1: Survival rate of P.monodon treated with different dosage of probiotics and control ponds



Am-Euras. J. Agric. & Environ. Sci., 7 (3): 347-354, 2010

350

Fig. 2: Total yellow colonies present in the culture period

Fig. 3: Total green colonies present in the culture period

Fig. 4: Average body weight of P. monodon treated with different dosages of probiotics and control ponds.

Fig. 5: Feed conversion ratio (FCR) of P.monodon treated withdifferent dosages of probiotics and control ponds.

Table 4: ABW of Penaeus monodon reared in the control and probiotic treated ponds
Days of culture Control pond ABW/g Low dosage ABW/g High dosage ABW/g
40 5.5 6.4 6.9
50 7.2 9.2 9.8
60 9.0 12.1 12.5
70 10.6 15.2 15.8
80 12.5 16.8 17.6
90 14.8 19.2 20.4
100 17.8 20.8 21.8
110 20.2 23.5 24.9
120 22.7 27.4 28.6
130 23.1 30.2 32.0
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(Fig. 4 and Table 4.). Average weight gained for the Hence critical water quality parameters are to be
shrimp that were supplied with probiotics was 15% greater
than that of the control pond. The growth was not only
showed significant difference between control and
experiment ponds but also between low and high dosage
ponds.

Fcr: Feed conversion ratio (FCR) was lower for the treated
ponds than the control ponds and the difference was
statistically significant (Fig. 5). After showing initial
similarity, the FCR of the control ponds was increased up
to the end of the culture period.

DISCUSSION

The present study was undertaken to ascertain the
efficacy of probiotics on the growth of the second most
cultivable shrimp species Penaeus indicus (Milne
Edwards). By maintaining the water quality parameters at
the optimum level, probiotics are reported to be helpful in
enhancing the growth rate among the cultured organisms.
This is quite evident in the present study also. In the
present investigation also 6 ponds were used for shrimp
culture and each pond size was 0.7 ha. Even though
shrimps are bottom dwelling organisms, the depth and
volume of water in a pond has certain physical and
biological consequences. Important water quality
parameters monitored during the study were, salinity,
dissolved oxygen, pH and ammonia levels. The volumes
of water behave like a buffer, which prevents weather
fluctuations from influencing the environment in which
shrimp lives. The ideal water depth is between 0.8 to 1.5 m
depending upon the stage of culture. It is recommended
that a minimum depth of 1m was maintained at operational
level. In the present study 100cm water level was
maintained in all ponds throughout the culture period.
When a pond is ready for operation, the optimum
stocking density of seeds in a pond determined in
accordance with the production capacity of the pond and
the culture system, which included the soil and water
quality, food availability and seasonal variations, target
production. The maintenance of good water quality is
essential for optimum growth and survival of shrimps. The
levels of physical, chemical and biological parameters
control the quality of pond waters. The level of
metabolites in pond water can have an adverse effect on
the growth. Good water quality is characterized by
adequate oxygen and limited level of metabolites. Excess
feed, fecal matter and metabolites will exert tremendous
influence on  the  water  quality  of  the  shrimp  ponds.

monitored carefully as adverse conditions may be
disastrous effect on the growing shrimps [8, 9].

Findings of this study showed that the use of
commercial probiotics in shrimp grow out ponds could
improve the population density of various beneficial
bacterial flora, reduce concentrations of nitrogen and
phosphorus and increase the yields of shrimp. The
dominant species in water samples in all ponds was
Bacillus sp. Numerous Vibrio species have been reported
as causal agents of diseases and the decrease of yields in
various shrimp species. Vibrio harveyi infections in
Penaeus monodon. Salinity is important parameters to
control   growth   and   survival   of   shrimps.  Evethough,
P. monodon is euryhaline animals; it is comfortable when
exposed to optimum salinity. At high salinity the shrimps
will grow slowly but they are healthy and resistance to
diseases. If the salinity is low the shell will be weak and
prone to diseases. The salinity of the present study was
maintained 10-28 ppt in all ponds. [9, 10, 11] recommended
a salinity range of 10-35 ppt was ideal for P. monodon
culture. While Chanratchakool et al. [12] maintained the
salinity of 10-30 ppt. Chen [13] opined that salinity ranges
of 15-20 ppt are optimal for culture of P.monodon.

pH is one of the vital environmental characteristics,
which  decides  the  survival  and  growth  of  shrimp
under culture; it also affects the metabolism and other
physiological process of shrimps. The optimum range of
pH 6.8 to 8.7 should be maintained for maximum growth
and production [8].  The pH of treated pond water was
considerably better than that of the control ponds, with
values between 7.7 to 8.9. Control ponds without
treatment did not adapt to shrimp culture, in which the
highest value was 9.2 and the lowest value was only 7.3.
Both the high and low pH value would harm the normal
growth of shrimp. The fluctuation of pH might be
associated  with  the  concentration  of  carbon  dioxide
and total alkalinity, which ranged from 89.53mg/L, to
137.37 mg/L and from 70.80 mg/L to 248.52 mg/L,
respectively, in control ponds in 51 and 71 days of the
culture period. The most common cause of low pH in
water is acidic bottom soil, liming can be used to reduce
soil acidity.  In  most  common  cause  of  high  pH is
high rate of photosynthesis by dense phytoplankton
blooms. When pH is high water exchange will be better
choice [14].

Dissolved  oxygen  plays  an  important  role on
growth  and  production  through  its  direct  effect on
feed consumption and maturation. Oxygen affects the
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solubility and availability of many nutrients. Low levels of Ammonia is the principal end product of protein
dissolved oxygen can cause damages in oxidation state of catabolism  of  organisms and it is excreted through gills.
substances  from  the  oxidized  to  the   reduced  form. It is also formed by decay of organic matter. Under
Lack of dissolved oxygen can be directly harmful to anaerobic condition, sulphate is also reduced to ammonia.
shrimps and cause a substantial increase in the level of In present study, there was no such change because the
toxic metabolites. Low-level of oxygen tension hampers culture medium was continuously aerated. Collapse of
metabolic performances in shrimp and can be reduce cyanobacteria bloom also leads to increase ammonia.
growth and moulting and cause mortality [17]. The When the ammonia concentration in the culture medium
dissolved oxygen in all the culture ponds in the present increases, excretion of ammonia by cultured organisms
study was ranging between 3.5 to 4.8 ppm. decreases. Under farm conditions, the ammonia level

Water temperature is probably the most important should be less than 1 ppm. In the present study, the level
environmental variables in shrimp cultures, because it of  ammonia  was  well  below this mark in and I ponds.
directly affects metabolism, oxygen consumption, growth, But in  the  II  and  III  section  ponds  no  ammonia
moulting and survival. In general, a sudden change of problem was encountered. This is mainly due to the
temperature affects the shrimp immune system. The microorganisms (Nitrosomonas) present in the probiotics
optimum range of temperature for the black tiger shrimp is which initiate nitrosification. Due to this process ammonia
between 28 to 30°C [8].  The temperature in the present is converted into nitrite which is further acted upon by the
study was27 to 30°C and the low temperature 25°C was nitrobacter and converted as nitrate through the process
observed due to cloudy weather. The optimum range of nitrification. In II and III section ponds the shrimps were
temperature of P. monodon was between 26 to 33°C [9 & affected by black gill and tail rot diseases, however this is
14] and temperature range of 28 to 33°C supports normal absent in probiotic used I section ponds. This is mainly
growth [15] as observed in the present study. due to the absence of probiotic in the “B” section ponds.

The transparency is mainly depends on the presence Ravi et al. [18] already described the benefits of probiotics
of phytoplankton. The secchi disc reading should be in maintaining water quality and enhancing growth rate in
between 30-40 cm [15].  The optimum range of secchi disc Indian white shrimp, P. indicus.
reading is between 30 to 60 cm to the juvenile stage and The farm, which used the Pond Plus probiotic
between  25  to  40  cm to the sub adult and final stage. bacteria, had either a very low abundance or a complete
The  transparency  of  the  present study is 35 to 45 cm. absence of luminous Vibrio in pond water and very good
But in the same time the similar transparencies (25-50 cm) harvest result. This consistent and high productivity
for their studies on shrimp culture was observed by occurred, even though the proportion of luminescent
Soundrapandian  and  Gunalan  [9]  and  Ramakrishna Vibrio in the pond water was high in the sea water source
Reddy [16]. The reading less than 30 cm mean that the and the abundance of total green colony in the pond
phytoplankton density is high. If it is more than 40 cm water was higher than in the water source. Furthermore,
indicates, low population of phytoplankton. For the luminescent Vibrio were completely absent at all stages
growth of  phytoplankton  adequate  quality  of  sunlight of grow out from the pond sediment in the presence of the
is  needed.  Due  to  low intensity of light during the Pond Plus Bacillius species. In the present study also the
culture period, the plankton bloom was less. Hence, the shrimps were healthier in ponds with Pond Plus, Ecoforce.
transparency was more. The probiotics treated II and III ponds in the present

The highest shrimp yield was obtained in ponds study had either a very low abundance or a complete
treated with commercial probiotics than in the control absence of luminous bacteria and very good survival was
ponds was directly reflected in the reduced survival rate achieved. This result is comparable with Dalmin et al. [19].
compared to the treated ponds. Addition of the Colonization of the gastrointestinal tract of animals by
commercial probiotics improved pond water quality and probiotics is only after birth and before the definitive
weakened water deterioration. This would be due to the installation of a very competitive indigenous micro biota.
improved micro ecology of the shrimp ponds, in which After this installation, only the addition of doses of
there exists a dynamic balance of probiotics and probiotic provokes its artificial and temporary dominance.
pathogens and better algal growth was also observed and In mature animals, the population of probiotic organisms
it could  be  associated with the maintenance of higher in  the  gastrointestinal  tract  shows  a  sharp  decrease
DO concentration compared with the control ponds. [20]. Application  of  microbial supplement in the probiotic
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ponds    hindered    the    growth    of    Vibrio    spp,   like 5. Lavilla- Pitogo, C.R., 1995. Bacterial diseases of
V. alginolyticus and V. harveyi because of the penaeid  shrimp: An  Asian  View.  In:  Shariff,  M.,
colonization of the beneficial microbes like Bacillus sp., J.R. Arthur and R.P. Subasinghe (eds) Diseases in
Pseudomonas sp., Lactobacillus sp and Saccharomuces Asian Aquaculture 11, Fish Health Section, Asian
sp, in the shrimp gut. Since the shrimps in the II and III Fish Society, Manila. pp: 107-121.
section ponds were dominated with green colony, which 6. Moriarty, D.J.W., 1998. Control of luminous Vibrio
caused vibriosis can be attributed as the reason for low species in penaeid aquaculture ponds. Aquacult.,
survival when compared with the ‘I’ section ponds. This 164: 351-358.
was evident from the presence of higher load of green 7. Srickland, J.D.H. and T.R.A. Parsons, 1972.” Practical
colony, in the water and sediment of control ponds than hand book of sea water analysis”. Bull. J. Fish. Res.
in the probiotics used ponds. The white gut and fungal Bd. Canada, pp: 167-311.
disease are not observed in probiotics treated ponds. 8. Ramanathan,  N.,     P.     Padmavathy,     T.    Francis,

The general conclusion obtained from the present S. Athithian and N. Selvaranjitham, 2005. Manual on
study is that the probiotics plays a vital role in growth, polyculture of tiger shrimp and carps in freshwater,
survival and disease resistance of the animal by Tamil Nadu Veterinary and Animal Sciences
maintaining good water quality parameters throughout the University, Fisheries College and Res. Institute,
culture period. It is clear from the microbial load data that Thothukudi, pp:1-161.
green colony is dominant in the control ponds. Besides 9. Soundarapandian, P. and B. Gunalan, 2006. Recent
Vibrio spp, the shrimps in the control ponds also affected technology for the survival and production of giant
by black gill, white gut and fungal diseases. tiger shrimp Penaeus monodon along south east
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