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ABSTRACT

. A studv was made to understand whether there is any corrclation between
e physiological or morphogenetic activities of commensalic ciliates and the
weles of water propulsion of their hosts. Commonly occurring species ciliates,
Boceria teredinidi, Trichodina balokrishnia, Nucleocorbula adherens, Thigmozoon fencheli
and Nyclotherus marina from the hosts Teredo fircifera and Nausitora hedleyi wore
sed. The total number and the individuals in division for each specics of ciliates
were noticed. The results obtained indicate (hat there is no correlation between
he activities of these ciliates and cycles of water propulsion. The data were
satistically analysed. It was found that shipworms helow 8 mm. in size were not
ifected with these ciliates. This shows that infection takes place, not from the
parent’s body but from the outside water after a definite period of growth of the
host. An inercase in number of commensals in relation with the increase in size
of the host was observed. There is a decline in numbers in the oldest hosts. The
mmber of dividing individuals also follows the same pattern of occurrence.

InTRODUCTION

The reactions of some commensalic ciliates to environmental
lictors, particularly with respect to their occurrence and division
in relation to the cycles of water propulsion within the mantle
avity of the host, and their ability if any, to live in sea water when
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removed from the host, have been examined. Rao {1954) observed
that the rate of water propulsion through the mantly cavity of
Mutilus “corresponds in time and degree to the tidal levels in the
locality”’. BEERs (1959}, who studied the number of ciliates per
mussel and their division in relation to water propulsion in Conchoph-
thirus mytili, came to the conclusion that the division of Conchoph-
thirus in the Mount Desert Island region is not correlated with the
cycles of water propulsion of the host.

During the period of normal activity there will be a constant
flow of water in the mantle cavity of the bivalve. This physiological
current of water contains fine suspended particles which can be
used as food, and also oxygen for the respiration of the bivalves.
The ciliates live within the mantle cavity of the host. Naturally,
thercfore, the question arises whether any of the physiological or
morphogenetic activitics of the cihates are corrclated with the cycles
of water propulsion and food intake of the host. That 1s, whether
the ciliates feed, grow and multiply when the host is actively feed-
ing, or divide when the host is out of the water and thus not actively
feeding. Or is there no relation between the growth and division of
the ciliates and the cycles of water propulsion? A study was there-
fore undertaken with a view to answering at lcast in part, the
above mentioned questions. The commonly occurring species
(SanTHaKUMART & NAIR, 1970 & 1973): Boveria terendinidi NELSON,
Trichodina balakrishnia SANTHAKUMARI & NAIR, Nucleocorbula adherens
SANTHAKUMARI & NaIr, Thigmozoon fenchelt SANTHAKUMARI & Namr
and Nvctotherus marina SANTHAKUMARL & NAIR were taken for this
test. The occurrence, relative abundance, and morphogenetic con-
dition of the respective ciliates within the body of the host under
varied conditions of activity were noted during the premonsoon
period (February to May) in Teredo furcifera and during the mon-
soon period (June to September) in Nausitora haedleyr.

MATERIAL AND METHOD

For these studics, test pancls were installed at two positions, one
below the low water mark (referred to as the “bottom panels”)
and the other at the mid tide level, (referred to as the “intertidal
panels”). Thus the former were always submerged while the latter
were subjected to periodic submersion and emersion. The infested
test panels were collected when desired and the shipworms were
carcfully removed from their burrows. The length of the burrow
was recorded in every instance to represent the length of the host.
The ciliates were removed from the mantle cavity with the help ofa
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sterilised pipette and transferred to a counting slide. In each count-
g three samples from different regions of the mantle cavity were
taken and the values presented in the tables represent the average
number. Care was taken to see that the specimens in each instance
were opened and utilised within an allotted time after their removal
from the block. Counting was carried out when their activity slack-
ened on the slide.

~ The forms undergoing division were recognised as follows: — (1)
advanced stages of division by the usual transverse cytosomal
constriction and (2) early stages by the elongation of the con-
spicuous macronucleus in the longitudinal axis of the ciliate. How-
iever, it was difficult to distinguish very early stages of division. So
‘here the divisional stages were recorded only when the macronucleus
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Fig. 1.1, 2, 3, & 4 refers to the size groups of the Shipworm, Teredo furcifera.
Jl=6—8mm. ? - 8 10 20 mm. 3 = 20 to 50 mm, 4 — 50 o 75 mm. Total
number and numbers of dividing individuals of Boveria teredinidi {Explanation
ef signs 1 to 4 is the same for figures | to 5. In all figures open blocks refer to
bottom pancls and black blocks refer to intertidal panels).

369




showed signs of elongation for division followed by cytosomal con-
striction. The data were statistically analysed.

REsuLTs

The results are presented in Figures 1—10. It is evident that of
the five species found in the host T. furcifera, B. feredinidi was far
the most common with regard to the number of individuals rep-
resented, followed in order by 7. balakrishnia, N. adherens, T.
Jfencheli and N, marina. A noteworthy feature is the apparent absence
of these ciliates in shipworms belonging to the lower length groups,
as may be seen from the fact that no ciliate has been noticed in
shipworms below 8 mm in length.

Boverta levedinidi was the dominant species and peak occurrence
was noticed in the 20—50 mm sizc groups in the host 7. furcifers
(Fig. 1.) while it was found in the 80-—125 mm size group in N.
hedleyi (Fig. 6.). So also a greater number of dividing individuals
were [ound in the above mentioned size groups. It is very clear that
there is no significant difference in the number of individuals from
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Fig. 2. Total number and number of dividing individuals of Fricheding balakrish
nia,
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intertidal panels and bottom panels. The maximum number was
noticed in the bottom panels. T. furcifera and N. hedleyi yielded
8102 and 58523 ciliates respectively. A decline in number is seen
in the oldest host.

2500] JoOT
0:2000" 280'
uf O
futl] =
3 vt
- 31500( =60
i £ a
P q 3 =z
: ﬁlOOO =40
9 o}

500 Z20[

[ 2 3 4 | 2 3 4

Fig. 3. Total number and number of dividing individuals of Nwcleocorbnla
adherens,

In numerical abundance 7. balakrishnia ranks sccond. The
pattern of occurrence in different size groups is the same as that of
B. leredinidi. The maximum number from N, kedleyi is scen in the
mtertidal pancel and amounted to 58310,

N. adherens 1s a larger form than others. Even though it ranked
only third place in number, this species occupics a major arca in
the mantle cavity of the shipworm. The nature of occurrence is the
same as in the other two cases and the maximum number is observed
in the bottom pancls in the 20—530 mm and 80—123 mm size
groups in . furcifera and N. hedleyi respectively (Fig. 3 & 8).

Contrary to the occurrence of other species 7. fencheli occupics
the maximum number in 7. furcifera (Fig. 5 & 9).

N. marina was absent in the 6—8 mm and 8—20 mm size groups
in the host 7. furcifera. The numbers of this species increased with
increase in size of the host, 7. furcifera (Fig. 5). But it followed the
general trend of occurrence in N. hedlep (Fig. 10).

With regard to the division of each species the percentage of
dividing stages followed the trend of occurrence. The highest
percentages of dividing individuals were noticed in N. adherens in

T. furcifera (Fig. 3).
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Iig. 4. Total number and number of dividing individuals of Thigmozoon fenchli.
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Fig. 5. Total number and number of dividing individuals of Nyctotherus marind.

To find out whether there existed any difference between the
total number obtained from the intertidal panels and hottom
pancls, the difference of the means of the respective observations
were tested using Students’ “t” test. The result obtained showed
that the difference is not significant.

Using analysis of variance methods the complete data were
analysed to study the naturc of variation between different species
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Fig. 6. 1, 2, 3, and 4 refers 1o the size groups of the shipworm Nansitora hedleyt.
1= 9040 mm; 2 = 40 to B0 mm; 3 - 80 to 125 mm; 4 = 125 to 170 mm.
Total number and numbers of dividing individuals of Baveria Teredinidi (Fxplana-
tion of signs 1—4 is the same for figures 1 to 3).

and between different size groups. The interaction hetween thesc
two characteristics was also taken into considerations and found to
be highly significant (Tables I and IT). Because of this, cach species
was separately treated in order to evaluate possible size group
differcnces. The result showed that the species B teredinidi, T.
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Fig. 7. Total number and numbers of dividing individuals of Trichodina balakrish-
nia.

balakrishnia and N. adherens varied significantly among different
sizc groups, whereas the specics 7. Jencheli and N. marina showed
little variation.

DiscussioN

1t is not clear whether the apparent absence of these ciliates in the
mantle cavity of hosts of smaller size is due to the paucity of infec-
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ion from internal sources or whether there is a certain time lag
‘essential for the establishment of these organims during the growth
of the shipworms. Another possible interpretation can be that the
infection by the ciliates takes place not from the parent’s body but
quite indcpendently after the metamorphosis of the veliger, through
the physiological current of water taken in through the inhalent
siphon. In larger shipworms the ciliates were proportionately
larger. From this, at least one point seems to be clear: infection of
new hosts takes place not by adult ciliates but by juveniles.
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Fig. 8. Total number and numbers of dividing individuals of Nucleocorbula
adherens.

A distinct relationship between the size of the host and the num-
ber of ciliates within the mantle cavity is not cvident {rom the
available data. In the case of all species, with an exception of
Nyctotherus marina, an increase is noticeable in the number of ciliates
present in Teredo of the size groups 8—20 mm to 20—50 mm. The
figures, however, show a downward trend in the still larger size
groups of 50—70 mm. The samc pattern of occurrence is found in
Nausitora. In the case of the fish three spinned stickle-back (Garteros
teus aculeatus), CrappELL (1969) obscrved that the incidence of
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Sehistocephalus solidus increased with fish size, while the intensity
fluctuated and decreased in the largest fish. He further stated that
the upper limit of the range of infection tended to decrease in the
larger fish, perhaps in relation with dietary and behavioural changes
in older fish. Similarly Rakova (1953} recorded an increased
burden in larger ide fish ( Leuciscus idus), but found a diminished
parasite load in older fish. Only in the case of Nycfotherus marina the
number of individuals represented within Teredo shows a steady
increase with the increase in size of the body of the host (Fig. 5).
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Fig. 9. Total number and numbers of dividing individuals of Thigrozoon fencheli.

CuarpreLL {1969) also found the same phenomenon in the case of
Trichodina sp. living in three spined stickle-backs. Of the five species
of ciliates from V. nedleyt, B. teredinidi was represented by the largest
number of individuals followed in order by T. balakrishnia, N.
adherens, N. maring and 7. fencheli. One diffcrence noticeable with
regard to the incidence of these ciliates is the occurrence of a
greater number of Nyctotherus marina than Thigmozoon fenchell in
Nausttora. It may also be seen that in gencral, cach species was
represented in much greater numbers in Nausitora than in Teredo.
From this it scems that two factors are involved in the nature of
occurrence of the ciliates. (i) A bigger host species is likely to con-
tain a greater number of commensals than a smaller host species
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Fig. 10, Total number and numbers of dividing individuals of Nyctotherus marina.

and {2) a low salinity is apparently tolerated to a greater exent than
high salinities.

A scrutiny of the figures observed in the intertidal and bottom
pancls suggests the following:

(1) A significant difference in the number of ciliates in the two
categaries of blocks is not evident, although slight differences in the
number of the respective specics were formed.

(2) With reference to the ciliates in division the trend was almost
the same in both hosts, with the exception that the percentage of the
diiate Nucleocorbula adherens in division in the host Teredo was
sigaificantty higher than that in Nawsitera. According to BEERs
{1959) growth and division of the ciliate Conochaphthirus mylili arc
continuous and independent of water propulsion and tidal conditions
rather than rhythmic processes and are, therelore, independent of
water propulsion and tidal levels.
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