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ARTICLE INFO                                                ABSTRACT 

 
The infected aquafarm Shrimp Penaeus monodon were used for bacteriological 
examinations. Tissues of carapace, alimentary canal and gills of shrimp were 
cultured in both Nutrient Agar (NA) and Thiosulfate Citrate Bile Sucrose Agar 
(TCBS) plate after homogenization and existence of bacterial population were 
observed. Results showed that there was a significant variation in bacterial flora 
among the tissues. According to the diagnostic scheme for Vibrio species 
described by Larsen and Pedersen (1999), three types Vibrio spp such as 
V.harveyi,  V.alginolyticus, V. parahaemolyticus and some of the non – Vibrio 
spp  (Bacillus, Pseudomonas, E.coli, Streptococcus, Staphylococcus, Proteus) 
were identified. The findings of this study would suggest that there may be a 
wide range of Vibrio spp in the various tissues and some characteristics of these 
bacteria are given in this report.  
     
 
 

INTRODUCTION 
 

Aquaculture is one of the fastest growing food production 
sectors in the world (Subasinghe et al., 1998) and is 
estimated itself as high protein resources to fulfill the 
food demand since the natural resources exhibits over 
exploitation. But, presently, the biggest problem faced by 
the aquaculture industry worldwide is diseases caused due 
to various biological and non – biological agents. Among 
the groups of microorganisms that cause serious losses in 
shrimp culture, the best known are bacteria because of the 
devastating economic effects on affected farms. Bacterial 
diseases, mainly due to Vibrio, have been reported in 
Penaeid shrimp culture systems. Culture of Penaeus 
monodon, tiger shrimp is one of the most profitable 
ventures in aquacultures sector in India and in many 
countries of the world. The total export of processed 
shrimp from India is estimated to be 11,000 metric tones 
of which 48. 96% is contributed by cultured shrimps. 
Commercial culture of shrimp involves stocking of 
shrimp seeds in the ponds rearing them to a marketable 
size and harvesting. There are about 226 hatcheries along 
the coastal region of the country with the production 
capacity of 1,05,828  lakhs post larvae. Tamilnadu has 72 
hatcheries with capacity to produce 29,330 lakhs of post 
larvae per annum (Anon, 2004).  Currently, aquaculture 
industry in India and other part of the world has been 
facing serious problems due to microbial diseases. In  
aquatic environments, diseases in fishes and shrimps are 
caused by opportunistic pathogens(Lundin,1996)   
Species from  Vibrio are the most common bacterial 

pathogens causing some of the most serious diseases, 
growth retardation and sporadic mortalities in Penaeid 
shrimp (Lavilla – Pitago,1998;  Vendenberghe et al, 
1998).  Shrimp production has been affected severely by 
infectious diseases caused by Vibrio spp. (Gomez et al., 
2000;  Vijayan et al., 2006).  In addition, the existence of 
bacterial pathogens in the marine shrimp have been 
reported by many investigations (Ruangpan, 1982;  
Ruangpan and Kitao, 1991; Chandrasekaran et al ., 1987; 
Dela -  cruz et al., 1990; Chen et al., 1990;  
Suwansonthichai and Rengpipat,2003) Hence we have 
attempted to isolate and identify the bacterial pathogen 
which exists in various tissue of infected aquafarm shrimp 
Penaeus monodon. 
 

MATERIALS AND METHODS 
 

Source of bacterial strains 
   
The infected aqua farm shrimp P. monodon were 
collected a modified extensive farm located at 
kattumavadi which is a coastal village of Thanjavur Dt., 
Tamil Nadu, South India. This study area has more 
number of shrimp aquafarm.The specimens were brought 
to the laboratory in ice stored conditions and tissues of 
carapace, alimentary canal and gills were taken 
aspectically.One gram of each samples were 
homogenized and inoculated at the center of the plate 
containing  nutrient agar(NA) and thiosulfate citrate bile 
salt sucrose (TCBS) agar medium. After inoculation, the  
petriplates were incubated at 37oC and 30oC  for 24 – 48 
hours respectively.  Discreate colonies and pure culture 
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was made before staining. The process of staining was 
done by gram stain. Isolated pure cultures were sub - 
cultured on Nutrient Agar,TCBS and stock cultures were 
maintained at -35oC  in 10%  glycerol/ brain heart 
infusion broth medium with 1.5% sodium chloride. 
 

Morphological and physiological study 
 

 Colony morphology was observed on TCBS and NA 
after 24 hrs. of incubation at 30oC and 37oC respectively. 
Cell morphology was determined from light microscope 
observations of Gram- stained smear preparations. 
Motility was tested under light microscope of 100 
magnification by using slide with a drop of young 
bacteria. 
 

Biochemical Characteristics  
 

Selection of biochemical characters is followed the 
diagnostic scheme for Vibrio species associated with fish 
described by Larsen and Pedersen(1999).The biochemical 
test such as Indole, MR, VP test, citrate utilization test, 
catalase test and oxidase tests, etc., were carried out for 
identification of unknown pathogenic bacteria. The 
isolates were photographed under Nikon microscope and 
were identified based on Buchanan and Gibbon(1974). 
 

RESULT AND DISCUSSION 
 

The significant variation of bacterial population in various 
tissues of ice stored infected aqua farm shrimp 
P.monodon which had showed in Table 1. 
 
Table 1 Existence of bacterial flora in various tissues of 
infected shrimp P.monodon 
 

S.No Name of the  
Bacteria 

Carapace Alimentary 
cananl 

Gills 

1. Bacillus sp. + + + 
2 Pseudomonas sp. + _ _ 
3. E. coli sp. _ + + 
4. Protease sp. + + _ 
5. Streptococcus sp. - + _ 
6. Staphylococcus sp. + + + 
7. Vibrio harveyi _ + + 
8. V. alginolyticus + _ _ 
9. V. parahaemolyticus + _ + 

      (+) Present;   (-) Absent 
 
There were 9 species of bacteria predominantly isolated 
and identified. The isolates were Pseudomonas, Bacillus, 
E.coli, Proteus, Streptococcus, Staphylococcus and Vibrio 
spp.  Such as V.harveyi, V. alginolyticus and V. 
parahaemolyticus. 
 
Three  groups of Vibrio spp  were the predominant 
species of bacteria and rare related bacteria were also 
present in P. monodon was confirmed by the standard 
biochemical tests (Table 2) . 
 
The bacterial species of Pseudomonas, E.coli, Protease 
and Vibrio spp., are gram negative bacteria and the 
species of Bacillus, Staphylococcus and Streptococcus are 
also confirmed as gram positive bacteria by these 
biochemical tests. 

Vibrio spp  have great phenotypic diversity, therefore it is 
really complex to identify them. The genes Vibrio is gram 
negative, oxidase reaction positive, grow on TCBS agar, 
oxidative – fermentative test positive. Besides these 
characteristics, they also give reaction with indole, citrate, 
Voges  - proskauer, urease, catalase, H2S,  growth at 
temperature 35 and 40oC, etc. 
 

Vibrio harveyi 
 

Vibrio harveyi  has been described as a marine pathogenic 
luminous or non luminous bacterium (Farmer and 
Hickman – Brenner 1992). Infections of luminescent 
bacteria can cause diseases leading to weakness and death 
of the animal host. Occurrences of diseases were recorded 
from few shrimps at the end of culture operation. Hence 
the culture organisms were harvested immediately in 
order to present the further infection to other organisms 
and avoid economic loss. V. harveyi was found to be high 
during later stages of culture at the time of diseases 
outbreak. Observations on the higher number of V.harveyi 
at the end of the cultivation period agrees with the 
previous work of  Nash et al.,(1992); Karunasagar et al., 
(1994). Further they suggested that Vibrios can cause 
secondary infection in P.monodon. 
 

Vibrio alginolyticus 
 

Vibrio alginolyticus, the second most frequently isolated 
bacterium, is very common in the        marine 
environment and is a normal part of the micro flora of 
pond and raceway reared shrimp (Lightner 1988). Its 
effect on the growing larvae is rather unclear. It has been 
reported to be a pathogen for P. monodon larvae (Nash et 
al., 1992).  
 
Vibrio parahaemolyticus 
 

Vibrio parahaemolyticus is a gram – negative bacterium 
that occurs naturally in the estuarine environment. This 
human pathogen is frequently found in seawater, 
sediments, plankton, finfish and shellfish (Pavia et. al., 
1989) and can cause acute gastroenteritis characterized by 
diarrhea, vomiting and abdominal cramps through 
consumption of contaminated raw fish or shellfish 
(Rippey, 1994).It forms part of the indigenous micro flora 
of aquatic habitats of various salinity (Colwell et. al., 
1984) and are the major causative agents for some of most 
serious diseases in fish, shellfish and Penaeid shrimp (Lee 
et. al., 1996; Sugumar et. al., 1998).      
 

     Vibriosis is a common problem world wide, 
particularly in India. Itami,(1996) suggested that 
luminescent Vibriosis may be controlled in the hatchery 
by washing eggs with iodine and formaldehyde and 
avoiding contamination. Vibriosis is controlled by 
rigorous water management and sanitation to prevent the 
entry of Vibrios in the culture.(Baticados, et al.,(1990) 
and to reduce stress on the shrimps(Lightner,1993). As a 
result of present work, V. harveyi, V. alginolyticus, V. 
parahaemolyticus are main pathogens that are collected 
from shrimp pond at kattumavadi village. Therefore, it is 
very important to pay attention that considerable on the 
environmental  parameters in these ponds, which may 
promote susceptibility to infection of shrimp. 
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The present study reveal that the demonstrates the 
relationship between the physico – chemical conditions of 
shrimp culture environment, the abundance of Vibrio spp 
and consequent outbreak of viral diseases in farmed 
animals. Thus, monitoring the bacterial population 
especially the Vibrio group is crucial for a healthy 
aquaculture system. This study emphasise the 
indiscriminate usage of feed and higher stocking density 
of shrimp will trigger the high BOD and the related stress 
reactions make the animals more susceptible for the attack 
of opportunistic pathogens. 
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