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Abstract: White spot and other microbial syndrome virus has emerged as the major shrimp pathogen causing
epizootics and heavy crop failures across the world. Abundance and composition of benthic fauna were
recorded in two stations. The main benthic groups were collected during the study period were dominated by
polychaetes followed by bivalves, gastropods, decapods and amphipods. The present work provides the first
evidence of polychaete worms as passive vectors of white spot syndrome virus in the transmission of white
spot disease to shrimp hatcheries and farming. Polychaetes and other groups collected from the areas near
shrimp farms showed a higher level of contamination. Horizontal transmission of WSSV from the affected
shrimp farms to the neighboring ecosystem has created a realistic scenario in which the receiving ecosystem
1carries the WSSV load in the form of live, dead and decomposed tissues and free virions.
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INTRODUCTION the results indicate a moderate to severe pollution stress

At  present,  aquaculture  industry  in  India  and of high levels of trace metal [8] and pathogenic bacterial
other  parts  of the world has been facing serious contamination [9]. Many descriptive studies have been
problems because of microbial diseases [1]. In aquatic carried out on the distribution and zonation of macrofauna
environments, diseases  in  fishes  and  shrimps are in marine benthic, intertidal region, mangrove environment
caused  by  opportunistic  pathogens [2]. The discharge and estuary, but the first time an attempt was made in
of used water from the shrimp farms into the estuaries, macrobenthic diversity effluent receiving estuary near the
backwaters and  mangroves  became  a  matter  of  great disease affected shrimp ponds.
concern of the environmentalists. Wide survey made by
environmentalists elsewhere pointed out that the MATERIALS AND METHODS
discharges from shrimp farms are harmful to the bottom
fauna. Shrimp farms often are built in region where coastal The samples were collected from Agni estuary in
waters were highly polluted with domestic, industrial and Northern Palk Bay near the disease infected shrimp
agricultural effluents before the advent of shrimp farming. ponds. Two stations were selected one is the effluents
The  previous  studies indicate the benthic fauna along discharging area another one is near discharging area of
the coasts of India is their wide seasonal and regional the estuary. The sampling was done by sieving the
variations [3-5]. The distribution of estuarine benthos sediments lying within a 0.5m quadrate. The sediments
varies both temporally and spatially [5]  owing  to the were collected using hand shovel. The macrofaunal
patchiness  of   their   occurrence.   Parulekar  et  al. [5] collections were made by sieving sediments collected up
and Ansari et al. [6] have studied the distribution of to the depth of 0m depth in shore near the shrimp ponds.
macrobenthos  in  the  Mandovi  and Zuari estuaries. The sieve used for separating the fauna was of 0.5 mesh
Parulekar  et  al. [5] investigated the association of size. The sediments were carefully sieved to prevent the
macrobenthos with the demersal fishery of the estuary. damage of fragile organisms. The  organisms  preserved
The coastal ecosystem is suitable for shrimp culture, but in 5% formalin and taken to the laboratory for analysis.

and migrate may be died of living organisms [7]. Because
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The  animals were separated, counted and identified up to
species level using standard references and expressed in
No/m . Physico-chemical parameters such as temperature,2

salinity and pH of the water samples were measured with
the help of thermometer, refractometer and pH meter
respectively. Dissolved oxygen was estimated as per the
procedure given by Winkler method titration [10].

RESULTS AND DISCUSSION

Among all the documented crustacean viruses,
WSSV has the widest host range including susceptible
species, carriers and reservoir hosts [11]. The polychaetes
are reported to be the most prominent zoobenthos in
shrimp farming systems and have been recognized as a
main prey item of several penaeid species [12]. In the
present study benthic organisms were totally absent in
poorly prepared pond bottom before the start of shrimp
culture [13]. Accessible information on subtidal
macrobenthos diversity and then migrate of species in
shrimp ponds mostly canal and pumping systems [5, 6].
Since polychaete profusion is considered an indication of
pond productivity and availability of natural food [14, 7].
Total abundance of benthic organisms was greater in the
discharge sections [5]. Discharges of infected culture
water  have  been  proposed  as  an  alternative to
minimize environmental impact of shrimp farming
effluents. Shrimp have benthic habits, except during their
first days as larvae and post larvae. For this reason,
benthos has an important role as a source of natural feed
in shrimp ponds [15]. In the present study virus could be
transmitted to benthic crustaceans and other fauna
through different feeding pathways such as filter feeding,
detritus feeding and predation. White spot syndrome
virus is the most virulent and the largest animal virus
known to affect cultured shrimp [16]. Viruses can also
pass into the digestive tracts of other invertebrates and
can persist  in  the alimentary canal, potentially making
the  animal  a  passive  carrier  or vector of the virus.
These viruses starting of inadequate administration of
cultured ponds [17]. Anyway infected shrimp ponds
discharged materials mixed in source water, so that there
formation of several problems.

The species composition of the macrofauna in the
present study showed that polychaetes are predominant,
followed by bivalves, gastropods, decapods and
amphipods. Totally 70  species  are  recorded,   however
19 species are absent and 40 species are rarely recorded
from infected area (Table1). The shrimp cultivated
discharge of effluents into freshwater areas can cause
salinization. The stress induced by  environmental  factors

Table 1: Checklist of Macrofauna species recorded from two stations
Station 1 Station 2

S.No Macrobenthos ---------- ------------
I Polychaetes No/M2

1 Armandia sp *** *
2 Ancistrosyllis constricta ** -
3 Capitella capitata *** **
4 Ceratonereis costae *** *
5 Chone collaris *** **
6 Chone sp ** *
7 Cirratulus sp ** **
8 Cirriformia sp ** *
9 Cossura coasta *** **
10 Cossura sp ** *
11 Dorvillea sp ** *
12 Euclymene annandalei *** -
13 Eunice sp ** *
14 Eurythoe sp ** *
15 Exogone sp ** *
16 Glycera alba ** -
17 Glycera sp ** *
18 Goniada emerita *** -
19 Hesione sp ** *
20 Heteromastus sp ** *
21 Magalona sp ** *
22 Nephtys dibranchis *** **
23 N. polybranchia *** **
24 Nephtys sp ** *
25 Nereis capensis *** *
26 Nereis sp ** *
27 Notomastus aberans *** -
28 Onuphis sp ** *
29 Ophelia sp ** *
30 Perinereis cultrifera ** *
31 Phyllodoce sp ** *
32 Pisione sp ** *
33 Pista sp *** *
34 Platy nereis sp *** *
35 Polydora sp *** -
36 Prionospio cirrifera *** *
37 Prinospio polybranchia ** *
38 Prinospio pinnata ** -
39 Prionospio sp *** *
II Bivalves
1 Anadara granosa *** *
2 A. veligers *** -
3 Cardium setosum ** *
4 C. veligers *** -
5 Donax Scortum ** **
6 D. veligers *** -
7 Donax Sp ** **
8 Katalysia opmia ** **
9 Meretrix casta *** *
10 M. merretrix *** **
11 M. veligers *** -
12 Pecten sp ** *
13 Placenta placenta *** **
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Table 1: Continue
Station 1 Station 2

S.No Macrobenthos ----------- ------------
I Polychaetes No/M2

III Gastropods
1 Bullia vitata 1 *
2 Cerethedia cingulata ** -
3 Cerithium sp ** -
4 Natica sp ** *
5 Turritella attenuata ** *
6 Umbonium vestiarium *** *
7 Xancus sp ** *
IV Amphipods
1 Ampithoe ** -
2 Gammarus sp ** *
3 Pontharpinia sp ** *
4 Urothoe sp ** -
5 Vibilia sp ** *
V Decapods

Crustaceans
1 Calanus sp ** -
2 Grandiderella sp ** *
3 Gammaropsis sp ** *
4  Metapenaeus larvae *** -
5 Peneaid shrimp larvae *** -
6 Portunidae larvae *** -
(*** Abundance, ** Medium,*Rare, - Absent)

Table 2: Water quality parameters 
Parameter Station1 Station2
Temperature (0°C) 27-31 29-31.5
Salinity(ppt) 28-31 27-30.5
pH 7.8-8.0 7.9-8.1
Dissolved oxygen(mg/l) 3.2-4.1 3.0-3.4

[18]. Data on temperature, salinity, pH and dissolved
oxygen is an important characteristic for the growing
species. A wide variation in temperature, salinity and pH
was measured in the receiving sections of the infected
and normal spot of the estuary (Table2). The pH of water
undergoes drastic change with time due to biological
activity and temperature [19]. The organic matter
formation is increasing of microbial loads. Heterotrophic
microorganisms or nitrifying bacteria decomposed or
mineralized  the   organic  matter  in  the  ecosystem,  while

they consume oxygen and release Co  and ammonium2

during oxidization process [20]. This probably had an
important effect on the abundance and composition of
benthic fauna. Groups such as amphipods were present
only when environmental conditions were adequate for
their development. Polychaeta is a more resistant group
and were present and absent during the study period due
to the different places for the coastal environment,
although with variations in their density produced by
other factors [7].

The data were analysed by Margalef’s species
richness (d’), Shannon-Weiner diversity function (H’),
Pielou’s evenness (J’) and Simpson’s dominance (1- ’).
The species richness and diversity of macrofauna was
dominated by polychaetes at two sampling stations were
determined by using Pielous evenness shown that
highest at the station1 (0.9756) and lowest at the station
2 (0.9719) than other groups. Both Shannon and Simpson
indices were highest at the station1 (0.9685). In the
present study indiscriminate discharge of shrimp pond
effluents can cause eutrophication, excessive turbidity,
sedimentation, toxicity and salinization of aquatic
habitats. These negative impacts can reduce the value of
coastal ecosystems for other uses and adversely affect
the native flora and fauna. At present, little is known
about the role of benthic invertebrates such as
polychaetes as vectors for viruses. The present study
indicated that the shrimp pathogen WSSV, considered to
be the most serious viral disease of farmed shrimps, could
be transmitted through polychaete worms to infect shrimp
hatcheries and cultivated ponds. Polychaete worms
accumulated the viral pathogen in their digestive tract
through feeding. Though the virus itself is not infecting
the worms, worms remain potent in their digestive tracts
and acts as a passive vector of WSSV in aquatic systems.
This observation is similar to earlier reports on the mode
of  virus  transmission  in  fishes  [21]  and  in molluscs
[22, 23]. Polychaete worms, being detritivore and active
benthic feeders [24] ingest the pathogen and serve as a
passive  vector  of WSSV, transmitting the virus to shrimp

Table 3: Macrofauna evenness, diversity, richness and index
Polychaetes Bivalves Gastropods Amphipods Decapods

Index --------------------- ---------------------- ---------------------- ---------------------- ------------------------
Stations 1 2 1 2 1 2 1 2 1 2
Pielou's evenness J 0.976 0.972 0.969 0.952 0.982 0.956 0.989 0.928 0.894 0.926
Shannon -Wienner's diversity (H) 5.083 4.722 3.589 3.521 2.758 2.684 2.297 2.156 2.311 2.149
Margalef's (D) iversity index 4.574 3.789 3.3177 2.984 2.523 2.154 1.961 1.464 2.039 1.678
Margalef's (D) Species Richness (SR) 7.085 7.195 2.506 3.152 1.412 1.971 1.214 1.924 1.329 1.477
Simpson's Index (D) 0.968 0.959 0.913 0.903 0.847 0.834 0.793 0.750 0.770 0.756
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[5]. Benthic animals are directly and indirectly involved in and regional diagnostic facilities and planned programs
most physical and chemical processes that occur in for building capability and capacity [29]. National
estuaries  and  also  the  toxicological  organisms  [26]. strategies should be simple, practical and achievable
The majority of species are essentially sedentary and within  available  resource  allocations and should not
therefore changes in their community structure and only  consider farm level disease management, but also
diversity can be examined in relation to inputs of the control of transboundary pathogen movements,
pollutants [27]. Water intake to ponds and effluent management of chemical use, food safety and compliance
discharge are very often drawn from and returned to, the with regional and international agreements and standards.
same shared canal and there is little cooperation in the The whole species composition in natural environments
event of disease outbreaks to avoid cross contamination is largely unknown, but enough is known to argue that it
of ponds [28]. The White spot syndrome virus is endemic is possible to change species habitat, composition and
in  wild  crustaceans in many of these farming systems. reduces the diversity. Its  important  ability  to support
The present study indicates that many shrimp farmers and  sustain  a  number of organisms offers suitable
faced problems in obtaining the right quantity and quality niches for the diversity of fauna and hence its growth and
of seawater and fresh water. This situation induced the management is necessary to support biodiversity and
outbreak of shrimp diseases in many areas hence the bioresources.
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