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Abstract There is a delicate balance between the host,

pathogen and environment. Aquatic organisms, including

shellfish, respond directly to climatic changes in their bio-

logical environment as their metabolic processes are influ-

enced by temperature, salinity, and oxygen levels. Certain

environmental conditions are more conducive to diseases

than others among which water temperature is significantly

associated with disease outbreak. The present study showed

that Peneaus monodon of Sundarbans serve as a host for

many protozoan parasites and epibionts including ciliates,

gregarines and microsporidia. The protozoan parasites also

require a particular environmental condition for their maxi-

mum growth and survival. The intensity of infection sig-

nificantly increases with rise in temperature (P \ 0.05)

following a definite trend but no significant relationship

between infection rate of ciliates and pH of water. In case of

gregarine parasites significance (P \ 0.05) exists among

infection rate and temperature as well as pH of the farm

water. Microsporidian parasites do not follow any significant

seasonal trend in infecting the host P. monodon.
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Introduction

Black tiger shrimp Peneaus monodon serve as the host

for wide range of protozoan parasites and commensals.

Protozoan parasites and commensals occur both inside and

outside the host body. Peritrichous ciliates like Zootham-

nium sp. and Voritcella sp. are ecto-commensals and

microsporidia and gregarines are endo-commensals.

The ectosymbionts peritrichous ciliates remain attached

to the gills and limbs. A possible relationship between the

peritrich ciliate, Zoothamnium sp., and mortality of host

following stress was discussed previously (Overstreet

1973). Their abundant presence can interfere with the

breathing and mobility of the host. The Zoothamnium

infections are at their peak during monsoon and post-

monsoon months and these infections appear to be governed

directly by salinity of the habitat and indirectly by the

rainfall (Jayasree et al. 2001).

Gregarine belonging to the phylum Apicomplexa, class

Sporozoea, order Eugregarinida Leger, 1900 are all path-

ogenic although they cause some local damage and occlude

passage in the inhibited organ with serious results (Sprague

and Couchi 1971). They reside in the gut of the decapods

crustaceans and may lead to reduced absorption of food or

occasional intestinal blockage and possibly mortality of

their host (Lightner 1933). Two types of gregarines, Ne-

matopsis sp. and Cephalolobus sp. are encountered in

penaeid shrimps (Bower et al. 1994; Prema and Janardan

1990). Invasion with gregarinids vary with temperature.

The infection rate with gregarinids is high in summer than

winter (Timofeev 2001)

Microsporidians belonging to the phylum Microspora,

class Microsporea, order Microsporida are another type of

obligate, intercellular parasites of shrimps and prawns

(Johny et al. 2006). They can infect a wide range of inver-

tebrate and vertebrate taxa (Didier et al. 2000) but almost half

of the described species have insect as the host (Becnel and

Andreadis 1999). They may infect gut, hepatopancreas,

muscle, reproductive tissue, and nervous tissue (Walker and
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Hinsch 1972; Becnel and Andreadis 1999; Solter and Becnel

2000). There is no seasonal trend in the prevalence of the

parasite in crustaceans (Childers et al. 1996).

Materials and methods

Sampling

The present study was done during the period of March

2008 to February 2009. Live shrimps Peneaus monodon

were randomly sampled from the adjacent fish markets

around the bheries (local brackishwater fishery comprises

impounding the fry and juveniles of fishes and prawns in

embanked tidal flats, saline swamps, and paddy fields) of

Kharibari (22.70 N, 88.45 E) and Baduria (22.74 N, 88.79

E) of 24 Parganas (North), West Bengal.

Isolation of pathogens

Animals were dissected and scrapings from gills, intestine,

and vital organs like hepatopancreas, gonads were taken on

clean slides. The smeared slides were air dried, fixed in

acetone free methanol and stained with Giemsa. The slides

were examined under microscope to observe the protozoan

parasites. From the monthly collected data, variations in

the prevalence of infection by each species of parasites

were determined.

Estimation of physicochemical parameters of water

Water samples were collected from the bheries in 500 ml

polypropylene bottles for analysis of physico–chemical

parameters of farm water like dissolved oxygen, pH,

salinity etc. Dissolved oxygen of water was estimated by

Winkler’s method while pH was determined in the field by

pH meter. Water temperature was measured in the field

using thermometer.

Statistical analysis

Relationship between parasitic intensities and physico-

chemical parameters of water were determined by calcu-

lating correlation coefficient (r) and the statistical signifi-

cance of the relationship was determined by employing

student’s t-test. The level of significance was set at

P = 0.05 (5% level of significance).

Results

Protozoans belonging to three groups namely epibiontic

peritrichous ciliates, gut dwelling gregarines and muscle

dwelling microsporidians were encountered from the

sampled and examined hosts, P. monodon.

Relationship between water quality parameters

and ciliate parasites

Ciliates isolated from the infected hosts belonging to the

genus Vorticella (Fig. 1) measuring 9–18.5 lm in length

and 3.5–5 lm in width. They were frequently found on the

gills and occasionally appendages. The intensity of infec-

tion significantly increases with rise in temperature of the

water (P \ 0.05) following a definite trend (Graph 1). It

becomes highest during the month of July i.e. 76% of the

P. monodon were infected. So the prevalence of infection is

positively correlated (r = ?0.918) with water temperature.

No significant relationship was found between the rate of

infection and pH of water (Graph 2).

Relationship between water quality parameters

and gregarine parasites

Gregarines found from the gut are segmented, the body was

divisible into three parts,epimerite,protomerite,duotome-

rite. The gregarines remain attached with the gut by dint of

protomerite, i.e. first part of the gregarines (Fig. 2).

Chakraborti and Bandyopadhyay 2010 described a new

species of the genus Nematopsis from tiger prawns of

Sundarbans. It was observed that 40% of the hosts were

infected with gregarine parasites. Highest infection was

observed during April. The parasite follows a seasonal

pattern of infection varying significantly (P \ 0.05) with

Fig. 1 Vorticella sp. isolated from gill of P. monodon
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temperature (Graph 3) and pH (Graph 4) of the water.

Heavy infection was recorded in the pre-monsoon or

summer months i.e. from April to June when water pH

ranges from 6.5 to 7.5. Thus it shows a negative correlation

with pH of water.

Relationship between water quality parameters

and microspridian parasites

Microsporidian parasites measuring 0.5–1.5 lm in diame-

tre (Fig. 3) were isolated from the muscles and hepato-

pancreas of the decapod crustacean, P. monodon. It does

not follow any significant seasonal trend in infecting the

host (Graphs 5 and 6). Infection only occurred during

summer and was totally absent during spring and autumn.

Discussion

The present study revealed a heterogenity in the parasitic

fauna of black tiger shrimp of Sundarbans. It consists of

both freshwater and marine protozoan species. The former

category being represented by peritrichous ciliates and

microsporidians while gregarine represents the other cate-

gory. All these parasites were earlier reported from dif-

ferent geographical areas of India (Bower et al. 1994;

Prasadan and Janardan 2001; Johny et al. 2006).

Pronounced seasonal variations were observed in the

occurrence of all these parasites.

Infections with ectosymboints peritrichous ciliates,

belonging to the genus Vorticella were frequently recorded

Graph 1 Correlation between Temperature and Vorticella infection

Graph 2 Correlation between pH and Vorticella infection

Fig. 2 Gregarine isolated from gut of P. monodon

Graph 3 Correlation between temperature and gregarine infection

Graph 4 Correlation between pH and gregarine infection
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from the tiger shrimp of Sundarbans. The infection rate

reached its peak during summer when water temperature

ranged from 29–31�C, below and above this temperature

the infection rate decreased. This work corroborated with

the work done by Feigenbaum 1975); Hudson and Lester

1992. Thus an optimum temperature of 29–31�C is

required for growth and survival of the protozoan parasites.

Since they are epibionts, the infection caused by them at a

low density is non pathogenic but heavy infection may

cause fouling of gills and appendages. They may even

cause death since they interfere with respiration and loco-

motion (Overstreet 1973).

Transmission of ciliate parasites increases during sum-

mer in tropical or subtropical climates because of the

physicochemical conditions of the farm (Norma et al.

2009), increasing metabolism and molting of decapods host

occurred due to heavy amount of solar energy (Rhode

1992; Jayasree et al. 2001).

Septate gregarines are the intestinal parasite of penaeid

shrimp (Kruse 1959; Overstreet 1973 and Lightner 1993).

The black tiger shrimp of Sundarbans was found to be

infected by a gregarine parasite, Nematopsis sundarban-

ensis (Chakraborti & Bandyopadhyay 2010). The preva-

lence of the protozoan parasite was observed in summer

following the same seasonal trend as ciliates. This parasite

is highly pathogenic to shrimp and heavy infection may

cause loss of appetite, growth retardation and ultimately

death of the host in the culture system (Lightner 1993).

Incase of microsporidian infections, heavy parasite load

leads to mortality. Thus from the above discussion it can be

concluded that heavy infestations of epibionts and parasites

are expected when the rate of transmission is increased due

to high stocking density and variations of environmental

parameters (e.g., amount of ammonium, nitrate, and dis-

solved oxygen levels) and the consequences of pond fer-

tilization (Kautsky et al. 2000; Gualteros-Rodrı́guez 2003).

During summer months due to high intensity of solar

energy the moulting process is favoured (Rhode 1992;

Jayasree et al. 2001), thus enhancing the invasion of par-

asites. So adequate measures should be taken in the sus-

ceptible months to avoid protozoan infections.
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