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ABSTRACT 
Bangladesh enters into international shrimp market in early 1970s but now it takes second places in the source of foreign currency 

earning. Now this sector facing a serious problem with a disease named White Spot Syndrome Virus which causes 100% mortality in 

the shrimp farm within two weeks. In Bangladesh, outbreak of White Spot Syndrome Virus has been a serious problem since 1995.  

In the present study, it was observed the present situation of White Spot Syndrome Virus prevalence in wild tiger shrimp brood, 

nauplii and post-larvae in Bangladesh. The result shows that prevalence of White Spot Syndrome Virus in wild tiger shrimp brood 

was in decreasing trend, but post-larvae during the study period. White Spot Syndrome Virus prevalence in tiger shrimp brood, 

nauplii and post larvae was found highest in the month of March and April and after that it was decreasing up to July and again 

increases in the month of August. 

 

Keywords: Prevalence, Polymerase Chain Reaction, Deoxyribonucleic Acid, Penaeus monodon, Brood, Nauplii, Post Larvae, White 
Spot Syndrome Virus 

 

1. INTRODUCTION  
 

Bangladesh’s vast coastal belt and conducive environment 
has led to the rapid expansion of shrimp farming activities. The 
tiger shrimp Peneaus monodon contributes a major share to 
shrimp production in Bangladesh. . Due to increase in demand 
and price, shrimp culture started to expand and presently, land 
under shrimp culture has increased to about 141352.54 ha to 
52000 ha estimated at the year 2001-2002 [1]. In Bangladesh, 
tiger shrimp hatcheries normally start to operate their 
production from January and continue to August depending 
upon the demand for postlarvae; although some tiger shrimp 
hatcheries operate round the year. About 67 tiger shrimp 
hatcheries operate in Cox’s Bazar to supply tiger shrimp post-
larvae to the tiger shrimp farmers in Khulna, Satkhira, Bagerhat 
and Cox’s Bazar. According to Shrimp Hatchery Association of 
Bangladesh (personal communication) the total demand of tiger 
shrimp post-larvae is about 8000 million and present annual 
production is about 6000-7000 million where capable to 
produce 15000 million. The tiger shrimp hatcheries have just 
produced PL and sale it locally in Cox’s Bazar or to Satkhira 
and Bagerhat market. As they produce huge amount of PL, 
almost all of the tiger shrimp hatcheries design followed by 
large scale production system. As production of PL is less than  

 

the demand tiger shrimp hatchery owners have no headache 
about the health assessment of tiger shrimp broods or PLs. 

       There are more than 1100 viruses of invertebrates have 
been reported [2]. More than 30 viral diseases are now known 
to occur in crustaceans, including penaeids. Major groups of 
viruses reported in crustacean include Reoviridae, 
Picornaviridae, Parvoviridae, Paramyxoviridae, Rhabdoviridae 
and Iridoviridae [3].  It is reported that at least 13 viral diseases 
of cultured penaeid shrimp are now recognized [4, 5]. They 
include : Penaeus monodon type baculovirus (MBV) [6], which 
includes Plebejus baculovirus (PBV) [7] , Baculovirus penaei 
(BP) [8], Baculoviral midgut gland necrosis virus (BMNV) [9] , 
Type C baculovirus of P. monodon (TCBV) [10], Haemocyete-
infecting baculovirus of P. monodon and P. esculentus (HB) [4], 
Infectious hypodermal and haematopoietic necrosis virus 
(IHHNV) [11], Hepatopancreatic parvo-like virus (HPV) [12], 
Lymphoidal parvo-like virus (LOPV) [13], Lymphoid organ 
vacuolization virus (LOW) [14], Reo virus: Reo – 3  [14], Reo 
virus: Reo – 3 [15], Yellow Head virus (YHV) [16] and White 
spot diseases virus or Systemic Ectodermal and Mesodermal 
Baculovirus [17]. 
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       Recently, disease outbreaks have caused mass mortalities 
among cultured penaeid shrimps worldwide, especially in 
Asian countries [18]. White spot viral disease has caused high 
mortalities and severe damage to the shrimp culture industry in 
China [19], Thailand [17], Japan [20], Taiwan [21], Indonesia 
and India [22]. The causative agent, white spot syndrome virus 
(WSSV) is a bacilliform, double-stranded DNA virus [21, 5]. 
The entire genome sequence of the virus has recently been 
reported. It is a 292.976 kb long, circular, double-stranded 
DNA representing an entirely new virus family name 
‘Nimaviridae’ has been proposed [23]. WSSV has a wide host 
range, affects almost all species of cultured shrimp [24] and is 
extremely dangerous because of its ability to cause mass 
mortalities in culture ponds. Hence, it is regarded as a C-1 
category pathogen [25] There is evidence of wssv infection in 
the reproductive tissue of male and female Penaeus monodon 
broodstock [26, 27] and the post-larvae (PL) from infected 
Penaeus monodon broodstock have been found to be infected 
with WSSV [28]. Hence Penaeus monodon PL are considered as a 
major entry route for WSSV into culture ponds [29-31].  

      Wang et al. [32] classified the white spot viral infection into 
two types. Type I is an acute infection that causes high 
mortality within two weeks in species such as P. monodon, P. 
indicus and P. penicillatus, as described by Chou et al. [33] and 
Nakano et al. [34]. Type II is latent and the individuals 
harboring this specific virus remain alive as in the case of 
Macrobrachium sp., wild crabs and wild lobsters (and also do not 
exhibit any disease symptoms) as described by Peng et al. [35]. 

      In Bangladesh, an outbreak of WSSV of cultured black tiger 
shrimp occurred in semi-intensive farms in Cox’s Bazar the 
southeastern part in 1994 [36] and quickly spread to Khulna the 
southwestern part of the country. Since then shrimp farming 
industry in the country has been seriously affected by WSSV 
resulting in sustainable loss in every year. Shrimp productions 
from a unit area have also been declined since its outbreak of 
WSSV in Bangladesh. According to the Department of 
Fisheries (DoF), Bangladesh suffered a 44.3% production loss 
in 1996, leading to a reduction in foreign income of 42.3% 
from shrimp exports [37]. The total shrimp farming area in 
Bangladesh is about 160,000 ha [38] and most of the farms are 
traditional extensive typically yields 120kg/ha/yr [39]. WSSV 
is thought to be transmitted vertically from broodstock to the 
offspring in the hatchery and horizontally through water or 
infected hosts to the healthy animals in the farm [26, 40]. Wild 
black tiger broodstock shrimp are being caught by the 
industrial trawlers as an adjunct to normal fishing activities 
mainly for export market from the four major fishing grounds 
of the Bay of Bengal. They subsequently communicate with the 
brokers who collect the captured shrimp for distribution to 
shrimp hatchery operators.  

       But farmers are suffering with unhealthy tiger shrimp PL 
mainly with WSSV. WSSV is severely affected tiger shrimp 
ghers with 100% mortality within two weeks. There is no way 
to cure the WSSV affected farm without taking preventive 
measure. Transmission of WSSV can be done in two ways. 
One is vertically i.e. from mother to offspring and another is 
horizontally i.e. from environment. So the farmers have to use 
WSSV free PL and WSSV free environment.  

       The present study was done to know the present status of 
WSSV prevalence in broods, nauplii and post-larvae of P. 
monodon and to determine whether there were any consistent 
fluctuations in prevalence of WSSV with season that might help 
to develop proper strategies for tiger shrimp health 
management in the country. 
 
2. MATERIAL AND METHODS 
 

The study was conducted in Cox’s Bazar as about all Bagda 
hatchery situated in Cox’s Bazar. The study was conducted 
from January, 2008 to August, 2010. Six hatcheries were 
selected for the study. Samples of brood tiger shrimp (a tip of 
pleopod, after spawning), nauplii, shrimp larvae (Early PL, 
Mid PL and PL-15) were collected from six hatcheries. DNA 
was extracted according to the protocol of IQ 2000 WSSV 
detection and prevention system. For WSSV detection nested 
PCR method was used following the PCR protocol of protocol 
of IQ 2000 WSSV detection and prevention system at the 
laboratory of Bangladesh Fisheries Research Institute, Marine 
Fisheries & Technology station, Cox’s Bazar. 

3. RESULTS 

From the data of PCR test, it was found that in case of 
tiger shrimp brood highest WSSV prevalence was found 100% 
in the month of February, 2008 and lowest WSSV prevalence 
was found 25% in the month of June, 2008. In 2009, highest 
WSSV prevalence in brood was found 83% in the month of 
April and lowest was found 15% in the month of February. In 
2010, highest WSSV prevalence in brood was found 70% in 
the month of July and lowest was found 11% in the month of 
February. (Fig.1) 

 

 

 

 

 

Fig. 1 Three years monthly status of WSSV-positive brood stock 
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Table 1: Year wise status of WSSV in brood stock 

Year 
Total no. 
of sample 

WSSV 
negative 

WSSV 
positive 

% WSSV 
positive 

2008 258 71 187 72 
2009 338 146 192 57 
2010 358 157 201 56 

      

      From the data of nauplii, it was found that highest WSSV 
prevalence was 33% in the months of April and August, 2008 
and lowest was 10% in the month of May, 2008. In 2009, 
highest WSSV prevalence in nauplii was found 33% in the 
month of June and lowest was found 4% in the month of July. 
In 2010, highest WSSV prevalence in nauplii was found 45% in 
the month of March and lowest was found 8% in the month of 
July. (Fig. 2) 

 

 

 

 

 

Fig. 2 Three years monthly status of WSSV-positive nauplii 

      From the data of PL, it was found that highest WSSV 
prevalence was 45% in the month of March, 2008 and lowest 
was 0% in the month of June, July and August, 2008. In 2009, 
prevalence of WSSV in PL was found 14% only in the month 
of June. In 2010, highest WSSV prevalence was found 21% in 
the month of August and lowest was 0% in the month of 
February and May. (Fig: 3) 

Table 2: Year wise status of WSSV in nauplii 

Year 
Total no. of 

sample 
WSSV 

negative 
WSSV 

 positive 
% WSSV 
positive 

2008 291 228 63 22 

2009 328 245 83 25 

2010 243 177 66 27 

 

 

 

 

 

Fig. 3 Three years monthly status of WSSV-positive brood stock 

      From the three years average data it was found that highest 
WSSV prevalence in brood was 71% in the month of March 
and lowest was 25% in the month of February. In the case of 
nauplii, highest WSSV prevalence was found 30% in the month 
of March and April and lowest was 9% in the month of July. In 
the case of PL, highest WSSV prevalence was found 34% in the 
month of April and lowest was found 3% in the month of May 
and July. (Fig: 4) 

Table 3: Year wise status of WSSV in PL 

Year 
Total no. of 

sample 
WSSV  

negative 
WSSV 

positive 
% WSSV 
positive 

2008 156 138 18 12 

2009 104 101 3 3 

2010 109 100 9 8 

 

 

 

 

 

Fig. 4 Monthly variation in three years average prevalence of 

WSSV in the brood stock nauplii and PL 

4. DISCUSSION 

From the result it was found that prevalence of WSSV in 
brood, nauplii and PL does not match with the result of 2008. 
In 2008, highest WSSV prevalence was found in the month of 
February where as in 2009 and 2010, lowest WSSV prevalence 
was found in February. The main reason may be the sample 
size of 2008. Another reason may be the environmental factors 
of 2008. To consider the result of February, 2008, the present 
situation of WSSV prevalence is slightly changed with the 
situation of last two years. Present years result shows that 
highest WSSV prevalence in brood stock found in the month of 
July. In February, WSSV prevalence in brood stock found 
lowest. After that it increases in the month of March, then 
decrease in the month of April and then it gradually increase 
from May to July and in August it decrease again. If the data 
was compared with the data of 2008, the situation found that 
WSSV prevalence in brood increased in the month of March 
and then decreased in the month of April and again increased in 
the month of May and then gradually increased from June to 
August. If the data was compared with the data of 2009, it was 
found that lowest WSSV prevalence in brood was found in the 
month of February, then it became to increase from the month 
of March to April and after that it gradually decreased from the 
month of May to August. From the overall yearly data of 
brood, it was found that prevalence of WSSV in brood 
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remarkably decreased from 2008 to 2010. The reason of this 
may be the availability of quality brood. In 2007 and 2008, 
crisis of brood observed. For that reason, hatchery owners had 
no option to check the quality of brood; they bought what they 
got from the mother catching ship.  

 
In case of nauplii, the last three years feature shows 

increasing trend i.e. prevalence of WSSV increasing from 2007 
to 2010. But from the result of PL, it was found that WSSV 
prevalence occurred in first three months (February to April) 
of 2007 and after that it was nil. Prevalence of WSSV in PL 
was found only in one month (June) in 2009. But In 2010, it 
appears almost every month. The main reason for this situation 
may be horizontal transmission of WSSV because of improper 
management of the hatchery.  

 
From the three years average data, it was found that 

WSSV prevalence became high in the month of March and 
April in brood, nauplii and PL. It is unknown conclusively why 
the prevalence of WSSV infection was high during March and 
April. However, certain assumptions and inferences may be 
proffered. These months mainly face sudden storm, high 
temperature, and sudden rainfall in the Bay of Bengal in 
Bangladesh. Withyachumnarnkul et al. [41] stated that strong 
seawater currents forced the broodstock to aggregate in certain 
‘safe’ areas, causing population congestion and therefore 
increasing the chance of horizontal transmission of WSSV into 
shrimp. Another possibility is that broodstock catchers prefer 
to trawl in shallow water (e.g. 10 to 20 m depth) during 
monsoon season because rough sea may not permit them to 
trawl in the deep sea (e.g. 50 to 70 m depth). Such inshore 
broodstock populations might contain large numbers of WSSV 
infected broodstock. Population dynamics (e.g. mortality, 
growth, reproduction and movement) of wild shrimp are 
regulated by environmental and ecological factors. Changes in 
environmental factors such as temperature, salinity and others 
may adversely affect in wild shrimp population. When changes 
in environmental factors occur in combination, interactions 
among stressors may be extremely important. Exposure to 
extremes of a single factor may be tolerated; however 
combinations may be adverse or even lethal. Under these 
conditions, wild shrimp exposure to WSSV may predispose the 
host to infection. Viruses and their hosts interact in complex 
ways within the marine environment. Snieszko [42] described 
that infectious diseases of fishes occur when susceptible fishes 
are exposed to virulent pathogens under certain environmental 
stress conditions. So, WSSV may interact with shrimp 
depending upon environmental condition and physiology of the 
host. How natural factors influence this interaction is 
essentially unknown, particularly because the antiviral 
immunity of the shrimp is poorly understood. Chanratchakool 
[43] stated that greatest mortality from WSSV occurrence in 
shrimp happened at the time of seasonal changes or noticeable 
changes in seawater temperature in the Tumbes located around 

the northwestern part of Peru. Predictive factors to be 
considered in determining the prevalence of WSSV in shrimp 
include rainfall, water current, salinity, tidal flushing etc.  

 
Three years average prevalence for WSSV in nauplii is 

shown in Fig 4. Incidences for WSSV in the nauplii varied from 
9 to 30%. WSSV prevalence in nauplii increased from March 
and remained high in June, which reflect the status of WSSV in 
the wild broodstock shrimp. Lo et al. [26] and Tsai et al. [40] 
stated that WSSV, a DNA virus generally transmitted vertically 
from broodstock to the offspring through eggs via nauplii. They 
also found the virus particles in follicle cells, oogonia, 
developing oocytes and connective tissue in the broodstock 
shrimp  

An important difference to note is that the prevalence of 
WSSV in postlarvae was much lower compared to the 
prevalence in either wild shrimp broodstock shrimp or their 
nauplii. Hatchery technicians in Bangladesh generally use 
different concentrations of formalin randomly in the postlarvae 
tank for controlling various parasitic diseases. This chemical 
may kill or eliminate weak postlarvae containing WSSV in the 
LRT. This evidence was justified by Limsuwan [29] who 
successfully reduced concentrations of WSSV infected 
postlarvae using formalin and PCR screening. Oseko et al. [44] 
also stated that WSSV could be inactivated by formalin, which 
thereafter reduced infection rates of healthy shrimp.  
 

5. REFERENCES 

1. DoF, 2003. Brief on Department of Fisheries Bangladesh. 
Department of Fisheries, Ministry of Fisheries and Livestock, 
Dhaka, Bangladesh. 

2. Adams JR. 1991. Introduction and Classification of Viruses of 
Invertebrates. Atlas of Invertebrate Viruses,  In Bonami, J.R. 
(Eds.), CRC press, Boca Raton, FL., pp: 1-8. 

3. Bonami, J.R. and D.V. Lightner, 1991. Unclassified Viruses of 
Crustacean. In: Atlas of Invertebrate Viruses, Bonami, J.R. 
(Eds.), CRC press, Boca Raton, pp: 597-622. 

4. Lightner, D.V., 1993. Diseases of cultured penaeid shrimp. P. 
393-486. In J.P. McVey (ed.) CRC Handbook of Mariculture, 
2nd edn., Vol1, Crustacean aquaculture. CRC Press, Boca 
Raton. 

5. Lightner, D.V., 1996. A handbook of shrimp pathology and 
diagnostic procedures for diseases of cultured penaeid shrimp. 
World Aquaculture Society, Batone Rouge, LA., Pages: 305. 

6. Lightner, D.V. and R.M. Redman, 1981. A baculovirus cause 
disease of the penaeid shrimp Penaeus monodon. J. Invertibr. 
Pathol., 38: 299-302 

7. Lester, R.J.G., Doubrovsky, J.L. Paynter, S.K. Sambhi and J.G. 
Atherton, 1987. Light and electron microscopic evidence of 
baculovirus infection in the prawn Penaeus plebejus. Dis. Aquat. 
Org., 3:217-219. 

8. Couch, J.A., 1974. An epizootic nuclearpolyhedrosis virus of 
pink shrimp ultrastructure, prevalence and enhansment. J. 
Invertibr. Pathol., 24:311-331. 



 

                                                                              Debnath P. P. et al, J Adv Sci Res, 2012, 3(3): 58-63                                                                        62                                                         

Journal of Advanced Scientific Research, 2012, 3(3) 

9. Sano, T., T. Nishimura, K. Oguma, K. Monoyama and N. 
Takeno, 1981. Baculovirus infection of cultured Kuruma shrimp 
Penaeus japonicus in Japan. Fish. Pathol., 15:189-191. 

10. Brock, J.A. and D.V. Lightner, 1990. Disease of Crustacean. 
Diseases Caused by Microorganisms. In O. Kinne (ed.) Diseases 
of Marine Animals. Vol.3. John Wiley and Sons, New York, 
245-349 

11. Bonami, J.R., M. Brehelin, J. Mari, B. Trumper and D.V. 
Lightner, 1990. Purification and characterization of IHHN virus 
of penaeid shrimps. J. Gen. Virol. 71:2657-2664 

12. Lightner, D.V. and R.M. Redman, 1985. A pervo-like virus 
disease of penaeid shrimp. J. Invertibr. Pathol., 45: 47-49. 

13. Owens, L., S. De Beer and J. Smith, 1991. Lymphoidal pervo-
like virus in Australian prawns. Dis. Aquat. Org., 11:129. 

14. Bonami, J.R., D.V. Lightner, R.M. Redman and B.T. Poulos, 
1992. Partial characterization of the togavirus (LOVV) 
associated with histopathological changes of the lymphoid organ 
of penaeid shrimps. Dis. Aquat. Org., 14:145-152. 

15. Tsing, A. and J.R. Bonami, 1987. A new viral sisease of the 
tiger shrimp, Penaeus japonicus Bate. J. Fish. Dis., 10:139-141. 

16. Boonyaratplain, S., K. Supamattaya, J. Kasornchandra, S. 
Direkbusracom, U. Eckpanithanpong and C. Chantanachookin, 
1993. Non occulated baculo like virus, the causative agent of 
yellow head disease in black tiger shrimp (Penaeus monodon). Fish 
Pathol., 28:103-109. 

17. Wongteerasupaya, C., J.E. Vickers, S. Sriurairatana, G.L. Nash 
and A. Alarajamorn et al., 1995. A non-occluded, systemic 
baculovirus that occurs in cells of ectodermal and mesodermal 
origin and causes high mortality in the black tiger prawn 
Penaeus. monodon. Dis. Aquat. Org., 21:69-77. 

18. Kim, C.K., P.K. Kim, S.G. Sohn, D.S. Sim and M.A. Park et 
al., 1998. Development of polymerase chain reaction (PCR) 
procedure for the detection of baculovirus associated with white 
spot syndrome (WSBV) in penaeid shrimp. J. Fish Dis., 21:11-
17. 

19. Huang, J., X.L. Song, J. Yu and C.H. Yang, 1995. Baculoviral 
hypodermal and hematopoietic necrosis: Study on the pathogen 
and pathology of the explosive epidemic disease of shrimp. Mar. 
Fish. Res., 16: 1–10. 

20. Takahashi, Y., T. Itami, M. Kondo, M. Maeda and R. Fuji et al., 
1994. Electron microscopic evidence of baciliform virus 
infection in Kuruma shrimp (Penaeus japonicus). Fish. Pathol., 
29:121-125. 

21. Wang, C.H., C.F. Lo, C.M. Chou, P.Y. Yeh and H.Y. Chou et 
al., 1995. Purification and genomic analysis of baculovirus 
associated with white spot syndrome (WSBV) of Penaeus 
monodon. Dis. Aquat. Org. 23:239-242. 

22. Anonymous, 1994. SEMBV: An emerging viral threat to 
cultured shrimp in Asia. Asian Shrimp News 20: 2-3. 

23. Van Hulten, M.C.W., J. Witteveldt, S. Peters, N. 
Kloosterboer, R. Tarchini, M. Fiers, H. Sandbrink et al., 2001) 
The white spot syndrome virus DNA genome sequence. 
Virology 286:7-22.  

24. Lo, C.F., C.H. Ho, S.E. Peng, C.H. Chen and H.C. Hsu et al., 
1996. White spot syndrome baculovirus (WSBV) detected in 
cultured and captured shrimps, crabs and other arthropods. Dis 
Aquat Org 27:215-225. 

25. Lotz, J.M., 1997. Special topic review: Viruses, biosecurity and 
specific-pathogen-free stocks in shrimp aquaculture. World J. 
Microbiol. Biotechnol., 13:405-413. 

26. Lo, C.F., C.H. Ho, C.H. Chen, K.F. Liu and Y.L. Chiu et al., 
1997. Detection and tissue tropism of white spot syndrome 
baculovirus (WSBV) in captured brooders of Penaeus monodon 
with special emphasis on reproductive organs. Dis. Aquat Org., 
30:53-72. 

27. Mohan, C.V., P.M. Sudha, K.M. Shankar and A. Hegde, 1997. 
Vertical transmission of white spot baculovirus in shrimps-a 
possibility?. Curr. Sci. Bangalore, 73:109-110. 

28. Lo, C.F. and G.H. Kou, 1998. Virus-associated white spot 
syndrome of shrimp in Taiwan: A review. Fish Pathol., 33:365-
371 

29. Limsuwan, C., 1997. Reducing the effects of white-spot 
baculovirus using PCR screening and stressors. Newsl. Aquat. 
Anim. Health Res. Inst., 6:1-2. 

30. Flegel, T.W. and V. AldaySanz, 1998. The crisis in Asian 
shrimp aquaculture current status and future needs. J. Appl. 
Ichthyol., 14:269-273. 

31. Mushiake, K., K. Shimizu, J. Satoh, K. Mori and M. Arimoto et 
al., 1999. Control of penaeid acute viremia (PAV) in Peneaus 
japonicus: Selection of eggs based on the PCR detection of the 
causative virus (PRDV) from receptaculum seminis of spawned 
broodstock. Fish pathol., 34:203-207. 

32. Wang, Y.C., C.F. Lo, P.S. Chang and G.H. Kou, 1998. 
Experimental infection of white spot baculovirus in some 
cultured and wild decapods in Taiwan. Aquaculture, 164:221-
231. 

33. Chou, H.Y., C.Y. Huang, C.H. Wang, H.C. Chiang and C.F. 
Lo, 1995) Pathogenicity of a baculovirus infection causing white 
spot syndrome in cultured penaeid shrimp in Taiwan. Dis Aquat 
Org 23:165-173. 

34. Nakano, H., H. Koube, S. Umezawa, K. Momoyama and M. 
Hiraoka et al., 1994. Mass mortalities of cultured kuruma 
shrimp, (Penaeus japonicas), in Japan in 1993: Epizootiological 
survey and infection trails. Fish Pathol., 29:135-139. 

35. Peng, S.E., C.F. Lo, C.H. Ho, C.F. Chang and G.H. Kou, 
1998. Detection of white spot baculovirus (WSBV) in giant 
freshwater prawn, Macrobrachium rosenbergii using polymerase 
chain reaction. Aquaculture 164:253-262. 

36. Larkins, P.E., 1995. Report on disease problems of cultured 
brackish water shrimp and freshwater prawns in Bangladesh, 
Vol. 1. Bangladesh Second Aquaculture Development Project. 
MOFL/DOF, Govt. of Bangladesh, Pages: 134. 

37. Siriwardena, P.P.G.S.N., 1997. Disease prevention and health 
management in coastal shrimp culture. Technical Cooperation 
Programme, TCP/BGD/6714(A). Field Document No. 2, 
Food and Agriculture Organization of the United Nations, 
Bangkok. 

38. Fleming, C., 2004. Challenges facing the shrimp industry in 
Bangladesh. American International School/Dhaka (Internet). 

39. Ahmed, S.A., D.L. Mallick, M.L. Ali and A.A. Rahman, 2002. 
Literature review on Bangladesh shrimp. Individual partner 
report for the project: Policy Research for Sustainable Shrimp 
Farming in Asia (PORESSFA), a comparative analysis of 
Bangladesh, India, Thailand and Vietnam with particular 
reference to institutional and socio-economic aspects. European 
Commission INCO-DEV Project PORESSFA No.IC4-2001-



 

                                                                              Debnath P. P. et al, J Adv Sci Res, 2012, 3(3): 58-63                                                                        63                                                         

Journal of Advanced Scientific Research, 2012, 3(3) 

10042, CEMARE University of Portsmouth UK and BCAS, 
Dhaka, Bangladesh, 31p.  

40. Tsai, M.F., G.H. Kou, H.C. Liu, K.F. Liu and C.F. Chag et al., 
1999. Long-term presence of white spot syndrome virus 
(WSSV) in a cultivated shrimp population without disease 
outbreaks. Dis. Aquat. Org., 38:107-114. 

41. Withyachumnarnkul, B., V. Boonsaeng, R. Chomsoong, T.W. 
Flegel and S. Muangsin et al., 2003. Seasonal variation in white 
spot syndrome virus-positive samples in broodstock and post-
larvae of Penaeus monodon in Thailand. Dis. Aquat. Org., 
53:167-171. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

42. Snieszko, S.F., 1974. The effects of environmental stress on 
outbreaks of infectious diseases of fishes. J. Fish Biol., 6: 197-
208. 

43. Chanratchakool, P., 2000. Considerations for prevention and 
control of white spot virus.  Bulletin Nicovita Camaron de Mar 
5, pp: 1-2. 

44. Oseko, N., T.T. Chuah, Y. Maeno, B.C. Kua and V. 
Palanisamy, 2006. Examination for viral inactivation of WSSV 
(white spot syndrome) isolated in Malaysia using black tiger 
prawn (Penaeus monodon). JARQ, 40:93-97. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

View publication statsView publication stats

https://www.researchgate.net/publication/273443666

