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Thailand Abstract 

The aim of this research was to determine the presence of the two viral pathogens 
White Spot Syndrome Virus (WSSV) and Monodon Baculovirus (MBV) in three wild 
shrimp species cultured in the mangrove forest of Ca Mau province by using Polymerase 
Chain Reaction (PCR) and histological techniques. The study also sought to determine the 
season during which mass mortality occurs more frequently, the correlation between the 
presence of WSSV and MBV and some main water quality parameters of the mangrove in 
both mixed and separate models. 

The results of this research show that WSSV was simultaneously present in wild 
shrimp seeds and Acetes spp. during January, April, and May while MBV was present all 
year round. Pathogen was detected more often in the separate model. 

WSSV was present in shrimp at harvest in most of the samples, especially in. the 
ones collected during the rainy season and in the middle of the dry season. MBV at har­
vest appeared throughout the whole year with a higher prevalence during the rainy sea­
son. 

Mass mortality occurred four times during the sampling period (i.e. January, June, 
July and October). This phenomenon was associated with the presence of WSSV at high 
prevalence and intensity. 
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Fig. 3. Dissolved oxygen fluctuation recorded in the pond in the separate model 
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Fig. 4. pH fluctuation recorded in the pond in the mixed model. 

DAILY SECCHI DEPTH R.UCTUATIOI\I IN THE RIVER-MIXED 

MODEL 

2 3 4 5 6 7 8 

1-6A.M.
----1P.M. 

Fig. 5. Secchi depth fluctuation t·ecorded in the pond in the mixed model. 
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Table 1. Presence of WSSV in wild sh1·imµ seeds, 

Month Model Prevalence Intensity of infection (%)* Method of detection 
(%} + ++ +++ 

06/97 Separate 38.5 100 PCR + Histology 
Mixed 19 50 50 PCR + Histology 

07/97 Separate 50 100 PCR 
Mixed 100 50 50 PCR 

08197 Separate 0 PGR + Histology 
Mixed 0 PCR + Histology 

09/97 Separate 0 PCR + Histology 
Mixed 25 100 PCR 

10/97 Separate 0 PCR + Histology 
Mixed 17 50 50 PCR + Histology 

11197 Separate 0 PCR + Histology 
Mixed 8 100 Histology 

12197 Separate 59 88 12 PCR + Histology 
Mixed 4:l 50 50 PCR + Histology 

01/98 SeptH'ate 3:3 100 Histology 
Mixed 8 100 Histology 

02/98 Sepal'ate 0 PCR + Histology 
Mixed 17 100 Histology 

03/98 S-eparnte 0 PCR + Histology 
Mixed 0 Histology 

0411)8 Separnte 50 100 PCR 
Mixed 25 100 PCR 

05/98 Separate 0 PCR + Histology 
Mixed 17 50 50 Histology 

*%: Percentage of samples falling in the different categories.

Table 2. P1·esence of MBV in wild shtimp seeds. 

Month Model Prevalence Intensity of infection (%)* Method of detection 
(%) + ++ +++ 

06/97 Separate 17 100 Histology 
Mixed 9 100 Histology 

07197 Separate 100 25 50 25 Histology 
Mixed 0 Histology 

08/97 Separate 0 Histology 
Mi�ed 0 Histology 

09197 Separate 80 25 25 50 Histology 
Mixed 40 25 50 25 Histology 

10197 Separate 33 100 Histology 
Mixed 42 80 20 Histology 

11197 Separate 0 Histology 
Mixed 0 Histology 

12/97 Separate 50 67 33 Histology 
Mixed 0 Histology 

01/98 Separate 0 Histology 
Mixed 37 25 25 50 Histology 

02198 Separate G7 100 Histology 
Mixed 0 Histology 

03/98 Separate 17 100 Histology 
Mixed 0 Histology 

04198 Separate 0 Histology 
Mixed fl Histology 

05198 Se11arate fl Histology 
Mixed Histology 

*%: Percentage of samples failing in the different categories. 



318 

Table 3. Presence of WSSV in Acetes spp. 

Month Model Prevalence Intensity of infection (%)* Method of detection 

(%) + ++ +++ 

06/97 Separate 50 100 PCR 

Mixed 50 100 PCR 

07/97 Separate 0 PCR 

Mixed 50 100 PCR 

08/97 Separate 0 PCR 

Mixed 0 PCR 

09/97 Separate 0 PCR 
Mixed 0 PCR 

10/97 Separate 0 PCR 
Mixed 0 PCR 

11/97 Separate 0 PCR 
Mixed 0 PCR 

12/97 Separate 0 PCR 
Mixed 0 PCR 

01/98 Separate 50 100 PCR 
Mixed 0 PCR 

02/98 Separate 0 PCR 
Mixed 0 PCR 

03/98 Separate 0 PCR 
Mixed 0 PCR 

04/98 Separate 50 100 PCR 
Mixed 50 100 PCR 

05/98 Separate 50 100 PCR 
Mixed 25 100 PCR 

"'%: Percentage of samples falling in the different categories. 

of the three wild shrimp seeds and Acetes spp. already suggested by some au­

thors (Flegel et al., 1997). 

PRESENCE OF WSSV IN HARVESTED SHRIMP 

Annual shrimp yields in the ponds under study were highly variable, 

ranging from 12 to 1166 kg/ha/year. Average annual yield was 286.04 kg/ha/ 

year (Clough and Johnston, 1998). This value is consistent with the mean 

shrimp yield of 265.3 kg/ha/year reported by other authors carrying out re­

search in the same systems (Binh et al., 1997). 

WSSV in shrimp at harvest was present in several occasions throughout 

the year, i.e. during 8-9 months over the 12 months period of sampling. The 

frequency of detection and WSSV prevalence were, however, relatively low. In 

general, WSSV seemed to make its first appearance during the rainy season 

(pH, DO fluctuate highly), at the beginning of the dry season (water tempera­

ture dramatically drops), and in the middle of the dry season (salinity sharply 

increases). 

No differences in WSSV presence were detected between the two models 

under study when compared in terms of occurrence period and prevalence in 

the different harvested shrimp species (Tables 4 and 5). 











323 

ua seaaon 

F'eb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Seed rectuitm.ent 

High Low c:::= High 

Hamff (Binh and Lin, 1995) 

High 

Harvest (Clough and Johnston, 1998) 

High High 

\VSSV pusenc;e in seeds 

High 

Maas mortality 

Hi Hi 

High 

Low c:::= 

Hi 

F'ig, G. Relation among seed recruitment, harvest seasons and shrimp mass mortality in the two 
diffei-ent model& of Ca Mau province (Seed recruitment and harvest conducted all year round 
for both mixed and separate models, High: acceptable yield of recruited se,ed or harvested 
shrimp. Low: unacceptable yield). 

Table 8. Presence of WSSV in harvested shrimp during mass mortality. 

Cycle Frequency Intensity Species Model 
of detection of infection 

2 6/7 + P. in4.icus, M. lysianassa, Mixed
(0G/97) lvl. ensts 

3 519 + ® +++, P. indicus, M. lysiarmssa. Mixed. separate
(06197) mainly+ M. ensis

5 619 + ® +++, P. i1uiicus, M. lysianassa, Mixed, separate
(07/97) mainly+ Nf. ensis 

6 219 +++ P. indicus, M. lysianossa Mixed, separate 
(08197) 
10 519 +++ p indicus, M. iysianassa, Mixed, separate 
(10197) M. ensis
16 219 +++ M. lysiau.assa Mixed 
(01198) 

17 3h) ++ ® +++ P. indic1J.S, M. eusis Mixed 

(01/98) 
22 119 ++ A indicus Mixed 
(04/98) 

pond bottom remains at high levels (> 32 ppt). Heavy rains were most com­
mon in July, August and October and brought a decrease in salinity. In Janu­
ary and February (at the beginning of dry season) disaster seems to be closely 
related to low water temperature, high turbidity and the presence of organic 
pollution coming from the inland flooded area. Based on the presented evi­
dences gathered from this extensive farming system, an appropriate time for 
pond sanitation and preparation seem to be from May to June and January to 
February. Moreover, fluctuations of water parameters should be reduced by 
pond dredging, widening of the surface area and eliminating water leakage. 






