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HOST - PARASITE RELATION BETWEEN BUCEPHALOPSIS HAEMEANAS AND
CRASSOSTREA MADRASENSIS IN THE PULICAT LAKE
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ABSTRACT

A digenie trematode Buceplalopsis haetneanas was observed in the gonads of the backwater oysler
Cvaszostrea rdrasens(s of the Polical Lake. Maxinum perceniage of infeciion was 17,7 during Decem-
ber. Highest ingidence of infection was abserved in the size groups of 60-69 mm and 100-109 mm,
Initially the infection was noticed in the gonads of the oyster and later it was found to invade the other

tissues such as mantle, gitl and digestive gland,

Infection was fornd to be morg in the partly spent

and spenl individurls than in the fully ripe and individuals with gametogenic activity, As a resul
of infection, gametes are resorbed guickly and thus oysters are  castrated leading (o indelerminate

stage.

In the majority of parasitised oysters, feeding was noted to be very paor.  The infection  seemy

to be seasonal and starls when the salinily and temperature in lake decline considerably after the
hzavy rains of Morth-Bast Monsoon, ‘The parasites were observed to die at the salinity below 2.3 S

INTRODUCTION

Mass mortalities of oysters have been reported
at Kanasawa Bay (Takeuchi er af,, 1956), Miura
Peninsula {(Fujila gt @, 1933), Hiroshima Bay
{Ogasware ef af, 1962), Matsushima Bay
{Sindermann, 1966), Australia {Roughley, [926)
and MNew Zealan (Howell, 1966). While con-
ducting breeding experiments in the laboratory,
Miller (1963) observed the mortality of Ostreq
edulis and attributed it to the infection of larval
trematodes. Sindermann and Rosenficld (1967)
found the Pacific oysters from Taiwan infected
with tacval Buwcephafus. Except the report of
trematode  parasite  Bueephalapsis haemeanas
in the edible oyster Crassostrea madrasensis by
Samuel (1976) and Stephen (1977), no other
information is available in India. In the
present paper, the extent of infection of oysters
by Bucephalopsiy haemeanas, aveas of infection
in the visceral mass, cffect on the host, seasonal
oceurtence, size of infected oysters, clfect of
low salinity on the oceurrence of parasites
and the prevenlive measures are discussed.

The First author (R. T.) is thankful {o the
Indian Council of Agricultural Research, Mew
Delhi for the financial assistance,

MATERIAL AND METHODS

Samples of oyslers were collected fortnighily
ftom the natural bed.  After taking the linear
measurements, they were shucked properly
and the gonads were examined under the
microscope by preparing a smear in the live
condition. Soon afler ascertaining the presence
of parasites in the gonad, lhe other body
components also examined carefully,

ORSERVATIONS

Host preference

Size of a;vsmm infected : Almost all sizes of
oysters were found to be infected, but the
extent of infection wvaried in dilferent size
groups (Fig. 1). Oysters ranging from 50-59
mmt to 100-109 mm size groups were found
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to be more infected than the other size groups,
This may be duc to the smaller size of the
gonad in the oysters below 50 mm size and
higher immune capacity in the oysters above
10 mm. Highest percentage of  infection
(158%)) was obscrved in the size group of
G60-69 mm and the same was true in the 100-109
min size proups.  The percentage of infection
was also less in the oysters of the size group
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above 110 mm. Oyster spat below the size
range of 10-19 mm were totally devoid of
parasilic infection.

Stagey of ponad

Females © The ponadal stages of the oysters
during the period of pavasitism is given in
Table 1. The onset of parasitism was found
during the ripe condition of gonad. Majority
of infected ovsters were found in the spent
condition with a few ova o represent the sex
of oysters and the percentage of spent indi-
o viduals was R1.8, 70.8, 769 and 35.7 during

- December 1980, January, Febreary and March

2

1981 respectively.  During December 1981 and
Felbrnary 1982, 100% of the infected females
were in the spent condition,  Tn March 1932,
50% oysters were in the tipe condition and
50% in the spent condition.

Mafes @ The maximum pereentage of infected
male oysters were in the spenl condition,
which seems to be higher thaa the ripe or partly
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Extent of infection of Bucephalopsly Faereanas on the dfferenl size groups of the ovster Crassostrea

spent ones throughout the period of stody
except for the month of Noyember 1981 and
March 1982, Ripe males were few and their
percentages  were 222, 308 and 167 for
January, February and March 1931 respectively,
In March 1982, the percentuge of infected
vipe oysters was 57,157, The pareeatages of
partly spenl males I‘int’cclcd during December
and Januvary immediately after spawning were
30 and 33.3 respectively.  The highest incidence
of infection (83.3%) among the infected
males was found in the spent condition of
oysters during March 981,
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Sex ratio of eysters infected ; Both males
and females were usually found to be harbouring
the trematode parasites. The percentage of
males, females and indeterminales infected with
the parasites has been given in Fig. 2. In-
fection was found 1o be very high in the case

Femoles 6&7%/%

Males 27.58%a

Indeterminotes 5.42%

Fig, 2. lercemtage of female, naale and indelerminite
aysters infected by Sucoplalapais iueinenns.

of females and very low in males during most
of the months observed. The percentage of
infected females during December 1980, January,
February and March 1981 was obscrved 1o be
78.6, 70.6, 86,7 and 70.0 respectively and the
incicence of parasitism was considerably low

Percertame of ponpdal stases of fnfected aysters
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in the mules during the corresponding period
of the same year. Though there was a secon-
dary peak of spawning of oysters during April
and May, the incidence ol parasitic infection
was very negligible,

Seasonal nfection

During the period of gametogenic ackivity no
infection was observed. The infeclion slaris
when the gonad is full wilh ripe ova or in the
partly spent condition. Ia the year 1980,
infection was Tound to occur just after (he

spawning of oysters and the percentage ol

_imfected oysters during the month of December
was 6.9 and it was found (o increase npo
16.8% in Junuary 1981, The inlection was
found to decrease thvough February and March,
No infection was found during Apri| and May.
la June and July, the infection was very low.
Occurrence of trematode larvac was recorded
during  November and  during this  period
oysters were found to be al the onsel of spawn-

“ing. The percentage of infection was al maxi-
mum (17.7%) during December and decrensed
to 11.8, 5.4 and 3.5 in January, lebruary and
March 1982 respectively.

The spawning of oysters was triggered as a
result of heavy monsoon rains on the Pulicat
LaKe during November 1980 which brought
down the salinity to very low levels, The
same factor has favoured the adult parasites (o
liberate eggs and the resulting mivacidia invade
the gonad of the oyster. Infection started
just after the release of the ova during which
period the follicular lissue became dilated 1o
& certain extent lfavouring the altachment of
these sporocysts,

- Effect of low salinity an infection
Opysters collected from the natural bed during
the first fortnight of November 1981 were
found 1o be infected with the trematodes and
the salinity in the oyster-bed was observed to
be B.94%,. 713 oysters were coliected and
Put into six small synthetic wire bags with the
mesh size of 2 cm, They were suspended

22

mto the water opposite (o the Esluarine Bio-
logical Station, where the salinity was con-
siderably lower (4.52°2,) than the patural bed
dve o heavy influx of freshwaler. After a
fortnight, 119 avsters from  the bags were
cuamined and in the meantime ihe salinity
declined further to 2.3%. due to heavy rains
in the lake. The percentage of gonad infection
was reduced Trom 12,7 10 D84, after a fort-
mght.  The same sample was retained further
and examined after another tortnight and fownd
that the oysters were completely devoid of
infection and average sulinity was observed to
be 3.92%  wnd the oysiers in the natoral bed
for the same period have registered 10%7 in-
[ection when the sabinily in the nalural bed
was Y.025 .

Effect an the host

Usuaily sporocysts are harboured in the
gonad of the host - oysters, but in an advanced
infection they may invade the other parts of
the body. As a resull of parasitism, the ripe
oysters fuil to reproduce, owing to partial or
complete  destruction of the gonads caused
by the parasitic infection, Heavy infection
found to oceur during January or December
and most of the oysters infecied during this
period  were observed to be lean wilery,
teansparent and less in consistency, During
this period, the parasite seems to invade
from the gonad to the manile, gilt and hepato-
pancreas.  They are not considered as palatable
during this period. Totally 36 infected aysters
were andlysed For a study of the gul contents
in different months. Among them, 20 oysters
were found weth poor feeding and 16 oysiers
had moderate quantitics of food in their gL,
Feeding was found 1o be very poor at the time
of infection.

L]
Enscussion
i .
In the present study at Pulicat Lake, among
the various size groups of oyslers examined,

the highest percentage of infection upto 15.8%
was found in the oysters of the size 60-69 mm
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and 100-109 mm, and in all other groups in-
fection was very low. Usually the young
aysters were devoid of parasitic infection.  The
incidence of infection was found to be higher
in females, Majority of infected female oysters
were found in the partly spent and spent stages.
Some of the obscrvalions on the infection in
the Pulicat Lake oysters revealed that the morta-
lity of oysters was not noted as it was reported
in other countries, however, as a result of heavy
mnfection, ova or sperms were resorbed anid
thus castrating the gonad to an indeterminate
stage. As a result, the infected oysters were
found to be lean, watery, transparent and less
in consistency.

Usnally, the maximum perceniage ol in-
fection was observed during December-January
and February-March., Mo infection was found
between  August and October 1981, The
sporocysts are harboured in the gonad of the
oyster at first and in advanced condition they
may invade to the other parts of the visceral
mass such as mantle, gill and hepatopancreas.
As a result of parasitism, the ripe oysters fail
to reproduce and hence complete destruction of
the gonad was caused by the parasific infection.
Hoshina and Ogina (1951} found that as a
resull of parasitism the physiology of the host
is impaired, growth is retarded and reprodue-
tion is inhibited. DBurton (19356) has concluded
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that the ova in the parasilised oysters are
resorbed and become sterile,

Hoshina and Ogina (1951) reported that 107
of oysters in the Hiroshima Bay were infected
with farval trematode in the gonadal tissues.
Miller {1963} reported the percentage ol para-
sitism 8$2.3%. Boyden (1971) has reporied
the trematode parasitic infection in cockles
upto 13.1% and 0.41%; in Cerastaderma edule
and O glaewn cespectively,  According to
Samuel (1976} the infection at Karapad was 1'%,
Stephen (1977) observed 0.617% of oysters in
the natural bed infected with parasites at Mulki
Estuary. In the present study, the maximum
percentage of infection was 17.7 during Decem-
ber 1981 and in all the other months the inci-
dence of infection was very low,

The infection starts when the salinily and
temperature of the lake decline considerably

after the heavy Morth-East Monscon. In the
present study, it was also observed that the

salinity lower than 2.3%, has its effect in killing
the parasitic tremalodes in oysters and this
agrees with the views of Galtsoff (1964) and
also mentioned that the gastropods, fatworms
and starfishes which are highly desteuctive to
oysiers are killed by the influx of freshwater
into the estuary. Ray (1954) also obsprved
that low salinity retarded the development of
terminal infection m the laboratory population
of oysters.
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