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Abstract: Production  of  high  quality  shrimp  larvae  is  very difficult, since the disease out breaks are the
major  constraints  in  shrimp  hatcheries.  Controlling  diseases  through  antibiotics  has   been  widely
criticized  for their  negative  impacts,  so  alternate  methods  needed  to  be  developed  to  produce high
quality  shrimp  larvae.  Application  of  water  probiotics, gut probiotics and reduction of salinity are the
methods  gaining  importance  in  controlling  pathogen  in  shrimp  larvae.  In  experimental  tank  shrimp larvae
were  treated  in  probiotics  and  low  salinity  (5ppt)  to  reduce  bacterial  load.  The  results were compared
with  control  tank  and  the  results  were  discussed in terms of developing quality seed (Penaeus
monodon).The  larvae  treated  with  probiotics  exhibit   highest  growth  rate  (total  length  of  PL16  is  12.17)
and survival rate was about 77% in PL 15 stage. In experimental tank the water probiotics play a key role in
water quality. The concentration of ammonia is less (1.59). Applying of water and gut probiotics leads better
health to shrimp larvae in experimental tank.
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Culture of Penaeus monodon, tiger shrimp is one of shrimp, the larval and post larval stages constitute an
the most profitable ventures in aquaculture sector in India important part determines subsequent developmental
and in many countries of the world. Commercial culture of stages. The process of organ development is influenced
shrimp involves stocking of shrimp seeds (post larvae) in by the environmental conditions created by the rearing
the ponds rearing them to a marketable size and method [13].
harvesting.  Shrimp seeds for stocking are mostly Globally, tones of antibiotics have been distributed
procured from the commercial shrimp hatcheries as the in  the  biosphere  during  an antibiotic era of only about
availability and quality of wild seeds varies. There are 60 years duration. In the United States, out of the 18,000
about 226 hatcheries along the coastal region of the tones of antibiotics produced each year for medical and
country  with the production capacity of 1, 05,828 lakhs agricultural purposes, 12,600 tones are used for the non
post  larvae.  Tamilnadu  has  72  hatcheries  with capacity therapeutic treatments of livestock in order to promote
to produce 29,330 lakhs of post larvae per annum [1] growth [11].
Prevention  and  control  of diseases have led during The use of probiotics in the culture of aquatic
recent decades to a substantial increase in the use of organisms is increasing with demand for more
veterinary medicines. However, the utility of antimicrobial environment friendly aquaculture practices [5]. Probiotic
agents as a preventive measure has been questioned, is defined as ‘live microorganisms, conferring a healthy
given the extensive documentation of the evolution of benefit on the host when being consumed in adequate
antimicrobial   resistance   among   pathogenic   bacteria amounts’ [4]. Intake of probiotics could improve intestinal
[2] Swollen hindgut syndrome (SHG) is emerging as a microbial balance, leading to enhanced absorption of
major problem in the shrimp hatcheries along the east food, increased activity of digestive enzyme and reduced
coast of India. pathogenic problems in the gastrointestinal tract [2,3].

and also have a low mortality rate. In the life cycle of
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Probiotics have a very important role to play in the or absence of WSSV in spawned eggs and PL larvae was
degradation of organic matter thereby significantly checked using Polymerase Chain Reaction (PCR). Wet
reducing the sludge and slime formation. As a result, mount of hepatopancreas is done to assess MBV.
water quality would improve by reducing the disease Luminous bacterial load was estimated regularly from
(including Vibrio sp., Aeromonas sp. and viruses). nauplii, zoea I, PL 12, PL 15 and water samples using
Inorganic forms of nitrogen, such as ammonia, nitrate and standard methodology. Diagnosis of Monodon baculo
nitrite are also reduced. The present study deals the Virus was based on the histological demonstration of
technology for quality seed production in a commercial eosinophilic occlusion bodies within the nuclei of
shrimp (Penaeus monodon) hatchery. hepatopancreocytes. They may also be detected in fresh

MATERIALS AND METHODS 0.05% aqueous malachite green.

Studies were carried out in CP (Charion Pockphand) RESULTS AND DISCUSSION
Aquaculture India Pvt. Ltd. This hatchery located at
Chettikuppam  village  near  Marakanam,  Pudhucherry. In various health check assessment during PL 12, 14
The experiment was conducted in two circular cement and 16 stage, total length of the larvae in experimental
tanks of 3.5 ton capacity were used for larval rearing tank  was about 11.68, 11.98 and 12.17 (mm) where as in
(study purpose). One kept as an experimental tank, treated control tank the growth rate was low 11.05, 11.38 and 11.79
with probiotics in low salinity and another one is kept as (mm). The percentage of size variation is low in
a control tank. Both the tanks are maintained with same experimental tank when compared to control tank. Total
volume of water with continuously aerated with the help no of animal affected by the necrosis is very low in
of 7.5 Hp blowers. The water temperature at 28°C±1°C experimental tank only 10, 14 and 17 % where as in control
nauplii were harvested and transferred to the rearing tank  it  shows  much  higher  20,  48  and  55%.  in  PL  12,
tanks. Each tank comprises of 4 lacks larvae. In the 14 and 16 respectively. In PL 16 the muscle gut ratio were
experimental tank from the second zoea stage onwards, about 98% in experimental tank and 75% in control tank,
gut probiotic Zymatin at 4gm/100g were mixed with knock this shows that the intake of feed in control tank is very
artemia (10-15g) and the knock artemia was fed twice a day less when compare to experimental tank this is due to high
with  Chaetoceros  sp. at 5X10 cells/ml. water exchange stress. The rate of survival and health condition were4

at 50% was done from PL2 stage onwards. Water good in experimental pond because of application of
probiotics  Super  PS  (CP  product)  was  added  daily  at probiotics [5] defines probiotics as microbial cells that are
5-10 ppm from zoeal stage onwards in experimental tank. administered in such a ways to enter the gastrointestinal
In experimental tank salinity was gradually decreased from tract and to be kept alive with the aim of improving health.
mysis stage onwards, during Pl 12 and Pl 15 stage salinity It prevents damage to the host caused by the pathogen
levels are gradually reduced from 30ppt to 5ppt by adding through competition and produce substances that inhibit
freshwater. the growth or attachment of harmful microorganisms.

Water quality parameter was compared with control The fouling organisms are more in control tank. Both
tank by using standard water analysis kits. Ammonia was the tanks are free from luminescent bacteria and white
estimated  by  Strickland and Parsons [12]. The presence spot syndrome virus (Table 1).Survival rate at the zoea 1

squash preparations of the hepatopancreas stained with

Table 1: Health Check Performed For Post Larvae

Tanks Stage TL (mm) % SV % MBV %Necrosis % MGR (4:1) % Stress test LB WSSV Fouling Organism (%)

Control tank PL 12 11.05 6.56 0 20 95 90 - - 12

Experimental tank PL 12 11.68 5.17 0 10 100 97 - - 4

Control tank PL 14 11.38 5.91 0 48 78 80 - - 40

Experimental tank PL 14 11.98 4.28 0 14 97 100 - - 20

Control tank PL 16 11.79 7.07 0 55 75 73 - - 80

Experimental tank PL 16 12.17 5.17 0 17 98 100 - - 16

TL = Total Length;    SV = Size Variation;    MGR = Muscle Gut Ratio;    LB = Luminescent Bacteria; 

WSSV = White Spot Syndrome Virus;    (-) negative;    (+) positive
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Table 2:  Percentage of Larval Survival

Stages (%) Of survival in control tank (%) Of survival in experimental  tank

Total Nauplii stocking 100.0 100.0

Zoea 1 80.0 91.0

Mysis 1 66.0 83.0

Post larvae 1 52.0 80.0

Post larvae 10 40.0 78.5

Post larvae 15 43.0 77.0

Table 3: Comparison of Water Quality Parameters

Control tank Experimental tank

------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------

Stages Salinity (psu) pH Alkalinity (ppm) Ammonia (ppm) Salinity (psu) pH Alkalinity (ppm) Ammonia (ppm)

Stocking water 30 8.31 150 0.00 30 8.37 150 0.00

Naupli 30 8.72 150 0.03 30 8.63 155 0.03

Zoea 1 30 8.63 160 0.10 30 8.69 150 0.13

Mysis 1 30 8.55 150 1.06 25 8.51 140 0.40

Post larvae 1 30 8.45 140 1.08 20 8.48 150 0.05

Post larvae 5 30 8.68 155 2.02 12 8.60 145 0.97

Post larvae 10 30 8.22 150 1.08 8 8.60 150 1.46

Post larvae 12 30 8.34 145 1.77 5 8.51 145 1.55

Post larvae 15 30 8.47 150 2.10 5 8.38 155 1.59

stage of experimental tank was about 95% and in control from  the  mysis  1  stage  salinity   level   were  about
tank survival rate were lesser 89%. During PL15 stage in 25ppt  and  during  the PL 15 stage salinity level were
experimental tank the survival rate (77%) was good when about  5ppt  in  experimental  tank.  The post larvae
compare to control tank (43%). (Table 2). Probiotics can tolerate  wide  range  of  salinity  from  slightly  greater
be used as prevention tools and they prevent the disease than  freshwater (1-2  ppt)  to  full-strength  ocean  water
rather than treatment of the disease. They can be (35-40 ppt). Low salinity shrimp rearing techniques were
established well in static or low water exchange systems. developed  to  overcome  seasonal  constraint, increase
They are effective if applied as soon as the water medium the  survival  rate  and  growth  rate  [7]. The pH value
is sterilized before contamination with other microbes [9]. more or less similar in both tanks. When compare to
Probiotics which is generally used in grow-out systems experimental  tank  alkalinity  level  were   higher in
finds use in hatcheries also. A commercial probiotics control tank. The ammonia concentration were low in
product with Lactobacillus, Bacillus and Streptococcus experimental tank 1.5917 ppm where as in control tank
was used in the present study. In the process of concentration  level  where  higher  2.1000  during  the  PL
application of probiotics, no other chemical or drug 15  stage  (Table  3).  Boyd  and  Gross states that the
should be used for treating other diseases. These water probiotics enhance the decomposition of organic
probiotics  can  easily  be destroyed by any other matter, reduce nitrogen, phosphorous and ammonia
chemical or drug which generally interferes with the concentration. Several beneficial bacteria e.g.
establishment of useful microbes [9]. When the probiotics Nitrosomonas, convert ammonia to nitrite and other
treatment is applied, the probiotics will suppress the bacteria e.g. Nitrobacter, further mineralize nitrite into
growth of the pathogenic bacteria by the competitive nitrate [6].
exclusion principle [10]. In the present study survival rate Based  on   our   results   we   conclude   that
were poor in control tank due to high stress. Stress applying  of  water  and  gut  probiotics  leads  better
increases the host susceptibility to pathogens even of health  to  shrimp larvae in experimental tank and
low virulence. improved health is generally associated with improved

Water  quality  parameters  were  recorded  in  both defense capacity. Rearing in low salinity is one of the
the tanks. The salinity level was same up to Zoea1 stage therapeutic methods.
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