PARE 3
MORPHOLOGY AND SYSTEMATIC POSITION OF

NEW GREGARINE PARASITES

(In this account sev.nteen new species and two
new genera are proposed; new names will be asaigned
to these parasites at the time of actual publication
S0 a: to satiafy the conditions of availability, and
as per ARTICLES 9, 10, and 11 of the International Code
of Zoological Nomenclature,

After publication the holotypes wi.l be deposited
with the Zoological Survey of India.)
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INTRODUCTION

Farthworm is one of the most common representative
of the Oligochaeta found in different parts of the world,
Much work has been done on various aspects of biology of
this Annelid, Acephaline grejarines parasitic in
Oligochaetes have received the attention of various investi-
gators from time to time, The checklist prepared by Levine
(1977) mentions about 187 species in the Family Monocystidae
alone, To date, 1400 species have been named in 37 Families.
It is however, noticed that parasites of earthworms in the
hill areas of Darjeeling district were not studied earlier
and therefore the present work was undertakem. The present
study has révealed the existance of 17 acephaline gregarines
new to science, present in the earthworms of the study area.

The presence of certain hyperparasitic microbes in
some of these gregarines, and their effect on their respective
hosts has been reported in the course of the present investi-
gation. The present study also reveals the possible
deleterious effect of heavy parasitisation, Ly at least two
of the gregarines studied, on the host Oligochaete, Such



parasitisation has fatal effect,

An attempt has also been made to undertake
fluorescent microscopic studies on some of the gregarines
reported here,

New names have not been provided for Lhe gregarines
mentioned in the thesis, In lieu of this capital letters
yiz., Ay B, C, etec, have been used to denote a new genus,
and small letters viz., a, b, €. etec, to denote new specles.
This procedure has been followed to satisfy the Criteria
of Availability ( aArticles 9, 10, 11) of the International
Code of Zoological Nomenclature,
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REVIEW OF LITERATURE

According to Levine (1977) gregarines have been
known for over 150 years, and about 1400 species in 37
Families have been discovered as of date,

The literature on gregarines is widely distributed
and the work of Levine (1977) in providing a checklist
of the gregarines belonging to various Families has been
of paramount importance to taxonomists working in the
field,

In an earlier review of work on gragarines, wWataon
(1916) mentioned that Redl was the first person ever to
describe a gregarine; but Dufours (1828) work on
Gregarina ovata parasitic in an insect, is the first
authentic account of a gregarine,

Dujardin (1835) described a gregarine proeteus
tenax for the first time in an earthworm Lumbricug
lerrestris . Stein (1848) later transferred tnis parasite
to genus Monocystis, and renamed it [ouocystis agilis.

The same author (1848) also described a gregarine Gregarina



comete (syn. Zygocystis cometa) in Lumoricus terrestris.
gubuquently. the work on gregarines was systematically
extendied by Butschli (1881),

Beddard (1888) described a new species and named

it Gregarina perichaetae, It was later renamed
Monocystis perichaetae (Labbe 1899).

Subsequently, Bosanquet (1894) detected white
bodies that filled the hind part of Lumbricws herculeus,
and identified these bodies as jonocystis Rercules.
Later on Meier (1956) transferred the parasite to genus

Apolocystis and renamed the parasite Apolocystis herculea.

Drzhevetskiy (1907) created genus jtomatophora,
with a description of the type spacies Stomatophora
coronata. e also described a new species Monocystis
clliata from the coelom and seminal vesicles of
Allolobophora Longa.

Hesse (1909) published a systematic study of the
gregarine parasites of earthworms and created three new

genera yiz.,lhynchocystis, Pleurocystis, and jematocystis.

Boldt (1910) erected genus jthabdocystis,and further
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extended the work on Monocystid gregarines. Mulsow (1911)
alsoc worked on Monocystids,.

Cognetti, in a series of publications (1911, 1918,1921,
1923, 1925, 1926) dealt with different species of
Monocystis and erected six new senera viz.Apolocystis,
Dirhynchocystis, Lraterocystis, Astrocystella, and
Beccaricystis.

Berlin (1923, 1984) surveyed the earthworms irem
Germany and erected a number of new species under the
Family Monocystidae,

Gates (1926, 1933) described two new genera

Alkinetocystis and Nellocystis from tvo difrerent gemera of
earthworms,

Loubatieres (19535), Tuzet and Loubatieres (1940)
worked on several new species Delonging to genera lonocystis,
w and w (- Jirhvnchocyst

Meier (1956) also worked on earthworms and created



several new species under the genus Rhabdocystis and
ZYgocystis,

Boisson (1957) described a number of new species
belonging to genera Monocystis, Nematocystis,
Dirhynchocystis, and Craterocystis.

Dissanaike (1953) created a new genus Zeylanecystis,
with a description of the type specles Zeylanocystis burti,
from the seminal vasicles of Pheretime peguana.

Ruston (1959) added one more species to the genus
Dirhynchocystis.

Rees ( 1961,-1963) who did considerable work on
earthworm grmrm erected two genera Ceplialocystsis,

ndrocystis (= Arborocystis), and described several
nev species under the genera Apolocystis and Monoeystis.

Cok (1967) described a new species Adelphocystis
from the coelom of Keffia yariabilis.

Segun ( 1971, 1971a, 1972, 1978) also made valuable
contributions to the study of acephaline gregarines from
Europe and Nigeria,



oh&.u.md and ‘{amndan (1:,,1 13?4 have added to our knowledge of

acephaline gregarines from Egypt by deseribing a few
new species under the genera Nematocystis and Zygocystis.

WORK DONE IN INDIA:

A review of literature shows that Ghosh (1923)
carried out a systematic study or the gregarines found
in the earthworms of Calcutta. Though valuable, the
wvork has been proved to be imadequate as some of his
descriptions are not accompanied by illustrations.
Moreover, his descriptions are not sufficient,

Bhatia (1924, 1930) has done major work in the
field in India, In 1924, he reviewed the work done
by Drzhevetskiy (1907) on Stomatophera goronata, and
added one more species under the genus, le also
revised (1929) and gave a concise account of the
distribution of gre arines in Oligochaetes .

Bhatia and Chaterjee (1925) created a number

of mew species under genera Nematocystis, Rhynchocystis,anc

~d



Dirhynchocystis (= syn. Echinecystis).

Bhatia and Setna (1926) also described some new
species under genera Nematocystis, Apolocystis, and
Rhynehocystis.

Setna (1927) created genmus Grayallia.

Nelson (1970) has rightly mentioned in his
concluding paragraph on the literature review that,
"The list of gregarines has slowly accumulated over
the years. There has been no phenomenal explosion
similar to that which has occurred in many other areas
of science., In all likelihood, the literature will
continue this slow growth, There are almost certainly
many new species of gregarines yet to be discovered.'



Map of Darjeeling district showing the sites of
Collection.

1. Darjeeling, North point (alt. 2001m).

2. Jor= Pokhari (alt, I27I m).

3. Senchal (alt, 2669,69m).

4, Mangpoo(alt.2164,75m).

5. Kalimpong, kchay Bustee (alt. 1249.7m).
6. Pedong (alt. 1209m).

7« Goomti (alt. 1372m).
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NEW GREGARINE PARASITE (No. 1)

Monocystis n.sp. (a)
(Plate 1, Figs.1- 4)

Occurrence

The parasite has been detected in the smear of the
seminal vesicle of Apporectodea trapezoides (Duges), an
Oligochseie collected in October and November 1977 at Senchal
(altitude 2269,66 m) in Darjeeling District, West Bengal,

Morphology

The trophozoltes are elongated in form and are more
or less cylindrical, The two ends of the body are blunt.
In some cases one end is narrower than the other end. The
middle part of the body represents the widest part.
Cytoplasm is alveolated in appearance, and packed with
paraglycogen granules. lNucleus is eccentric in position and
spherical in shape though in some cases it may be slightly
ovoid. An endosome is not visible., When viewed in
saline water, the trophozeite exhibits sluggish movement
caused by the flow of protoplasm,



Gametocysts are slightly ellipsoidal in shape,
Most of the gametocysts have an empty space between the
gametocyst wall and the aggregation of spores as seen in
stained preparations. At times residual cytoplasm is
seen in the centre,

Spores are typically biconical in shape with their
ends drawn out. Plate I, Plg.3.

For measurements sce Table I,

Discussion

Due to presence of typically biconical spores
the parasite under discussion is assigned to Family
Monocystidae. The parasite however does not resemble any
known species under this genus, though there is a slight
resemblance to Monocystis mammaliae (Segun, 1971) so far
as the shape of the parasite is concerned, However the
posterior end of Monocystis mammaliase terminates in
a V shape, unlike the species under report. Moreover a
mucron which is present in Monocystis mammaliae is absent
in the species under report, The most striking difference
between the two is the absence of cytophilia in the present
parasite,

10



TABLE 1I

Measu: ements of

ystis n.sp. (a)

RANGE A —

Length 43,02 = 185.4 u 99 n

Breadth 10, 8u ~ 48,6 24,25 u
Nucleus 6.48 u - 12,60 n 8.53 n
Gametocyst length 0Om =111l.6 u 108.36 u
Gametocyst breadth 72 = 111.6 g 92.88 n
Spores length 9.9 u - 11.36 m 10.5 nm
Spores breadth 3.9Tm - 4,26 423 m




Figs, 1 = 2, Two forms of Monocystis ne.sp.(a)
15 X 40X

Figel » Spores of Mdonocystis n.sp.la)
15 £ 100X
Fig.h . Mature gametocyst. /ote the spmce ODetween
the gametocyst wall and the aggregation of
Spores, 15 X &0x
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The parasice under report is also clearly
distinguishable from M. acuta (Berlin 1924) on account of
the sharply tapering end of the latter, The species
under report also differs consideravly in size and in
other particulars from all other Monocystid species
recorded from Oligochaete worms. Conslidering all aspects
of the matter it would appear that the parasite mdor
report may safely be regarded as a new species.

Ddagnosis

Family Monocystidae Butschili
Spores spindle-shaped.,
The parasite is placed under the family on
account of this,

Genus Monoeystis Stein
Trophozoites variable in form; solitary,
motile; incomplete sporulation in cyst;
spores biconical;y in coelom or seminal vesicle
of Gngoohﬁeos.

The parasite 1s placed under the genus,

Specific characters:

Trophozoite elongated and more or less
cylindrical; Nucleus is eccentric and
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spherical; endosome is not visible;
cytoplasm is alveolated; spores biconicalj
octozoic; coelozoic.

For the present the parasite is referred to

as Monocystis nesp.(a)

flost: Apporectodea trapezoldes Iuges (Oligochaeta).
Site of infection: Seminal vesicles,

Locality: Senchal (altitude 2269.66 m) larjeeling,
weat m&l.



NEY GREGARINE PARASITE (No. 2)

Nematocyztis nesp.(a)

(Plate 2, Figs.l ~ 5)

Occurrence

The parasite has been observed in the coelomic
fluid of Apporectedea trapezoides (Duges) - an
Oligochaete collected in the montis of March and April
1978, at Senchal (alt. 2269.66 m) in Larjeeling
district, wWeast Bengal.

Morphology: -

The trophcozoite is vermicular., One end is narrow
and the other end is somewvhat rounded and terminating in
a majority of cases, in a pointed mucron. The body is
surrounded by a fine nellicle. A large number of tiny
vacuolar structures lie scattered in the endoplasm. The
rest of the endoplasm is faintly stained with Heidenhain's
haematoxylin, The endoplasm has very little storage
material. Some tronhozoites are practically devoid of
paraglycogen granules, Faint striations which cross the



PLATE II

Figs. 1 = 2: JNematocystis n.sp.(a), two forms
' without mucron. 6 X 45X.

Figs. 3 = 43 Parasites with mucron. Note the
tiny yacuelapareas within. 6 X 45X

Fig. 5 @ Fhotomicrograph of Nematocystis n.sp.(a)

6 X 40X,
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body diagonally are present throughout the entiie
length, These striations are seen clearly under oil
immersion lens, The nucleus is large, slightly
ellinsoidal in shape, and occupies any position within
the bedy. It is homogeneously, but faintly, stained,
An endosome is present only in some cases. A slightly
lighter area is seen within the nucleus in some cascs.

For measurements see Table II.

Discussion

Due to the presence oi biconical spores the
present parasite has been placed under the Family

Monocystidae,

Close resemblance i: seen to Monocystis acuta,
(Berlin 1924), in its worm=like shape, and in its
varying breadth at both ends. However, there are
significant disaimilarities; rfor example, the nucleus
of M. acuta, is often murkedly elonguted, whereas in
the gregarine under report, the nucleus is ellipsoidal.
Moreover the present parasite has hardly any paraglycogen
granules, a substance which has been emphasised in
M.gcuta (Berlin 1924), and also noted by Murek (1967).
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The dia-onal striations and the more or less constant
presence of a mucron that are present in this new
parasite have not also becn mentioned in the case of

e

Lo tieres 1955
ematooyers SRRESTEI comitar anertor end

and possesses a mucron. Lthe posterior end is narrow
and tall-=like, The present parasite has the presence
of a mucron and a tail-like posterior end, but the very
fuct that the mucron in the case of N. gaudata is
connected to the body by a narrow neck, difleremtiutes
th: two parasit s distinctly.

As no described members of tuis genus resemble
the parasite under report, it is proposed Lo give this
parasite a new specliic status.

Dlagnosis
Family Monocystidae Butschli

Spores spindle-shaped.
o The parasite is placed under this family

on account of this,
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Genus Nematocystis He:se

Trophozoites large; cylindroid,

nematoid, often with a mucron at the
anterior end; solitary; spores biconical.
The parasite has been placed under this

genas,
Specific characters:

Body elongated with a blunt anterior end
and a tail-like posterior end; presence of
micron at anterior end., LUlagonal
striations present throughout the body
length; oveldal nucleus eccentric in
position; spores biconical; octozoics
coelozoic.

The parasite is referred to as

Nematocystis n.sp.(a).

Host:- Apporectedea trapezoides iuges (Oligochaeta)
Site of infection:~ Coelomic fluid,

Locality:~ Senchal (alt. 2269.66 m) Darjeeling,
Weat llngal.
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Additional Observations:

The parasite vhen viewed in fresh smears presents
a transparent appearance, This could be due to the dearth
of storage materials, The gregarine is however very active,
The manner in which the parasite moves 50 vigorously and
carries out its metabolic activities with hardly any food
reserves as a source of energy is a problem which might
require elucidatiom by future workers,
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NEW GREGARINE PARASITE (NC. 3)

Nematocystis n.sp.(b)
(Plate 3, Fig. 1. )

Occurrence

The parasite has been detected in the coelomic
fluid of Pheretims diffringens (Baird) - an Oligochaete
collected in May 1978, at Goomti (alt. 1372m) in
Darjeeling district, Yest Bengal.

Morphology
The tronhozoite is long, vermiferm and cylindrical
but not of equal breadth throughout its lenzth. One
end is narrow and the other end is broad. The narrow
end is Cerminated in a bulbous area followed by a
constricted neck, The road end is provided with a
flattened rim. Endoplasm is granular. Ihe body is
enclosed by a fine pellicle. HNuclous is clongated and
sitvated more towards the narrow end of the body. Four
karyosomes are present within the nucleus, These are
deeply stained bodies surrounded by lightly stained areas.
For measurements see Table III.



PLATE IIX

Figel.  Mematocystis n.sp. (b)
10 X 45X,
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TABRLE 1IN
Measurements of Nematocystiis n.sp. (b)
(2ingle specimen )

Length 273.22 u 273,22 -
Breadth 30.78 m 30.78 n
Mucleus length 25.84 p 25484 n
Nucleus breadth 1.6 p .4 n
Karyosomes 7e2 m 7.2 n




Discussions

The parasite under report is unique in having
two dissimilar poles i.e, one end is narrow with a
constricted neck terminating in a bulbous area, while
the other end is broad ending in a flattened rim. It
bears no resenblance to any of the species reported so

far under the genus Hematocystis.

A new specific status for the gre arine is
Justified,

Diagnosis:

Family Monocystidae Butschli
Spores spindle-shaped
The parasite is placed under the family
on account of this.

Genus Nematocystls lesse
Trophozoites large; cylindroid,
nematolid, often with a mucron at the
anterior end; solitary; spores biconical.
The parasite has been placed under this

penus.

B2
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Specific characters:
Trophozoite is elongated, narrow at
one pole and increases in width towards
the middle; the blunt end terminating
in a flattened rim. MNucleus elongated
with four karyosomes, Coelozolic.
For the present the parasite is referred
to as Nematocystis n.sp.(b).

Host: Pherftims diffringens Baird Oligochaeta

Site of infection: Coelomic fluid,

Locality: Goomti (alt. 1372m), Darjeuling district,
West Bengal.



NEW GREGARINE PARASITE(No. &)
Nematocystis n.sp. (c)

(Plate IV. Figj. 1)

Occurrence

The parasite has been detected in the smear of
the seminal vesicle of Zutyphoeus gammiei (Beddard),
an Oligochaete collected in August 1978, at Mangpoo
(alt, 2164,75m), Darjeeling district, West Bengal.

Morphology:

The trophozolites are very large and they can be
seen with the naked eye as fine white threads, In stained
preparations they occur as twisted worm~like bodies
often thrown into coils., In some individuals one end
is club-shaped while the other is pointed, but in others
both the ends are blunt, However in most cases one
end is broader than the other., Pellicle is smooth and
fine and the epicyte is clear, Very fine longitudinal
striations run along the length of the body. These
striations converge at both ends, [Endoplasm has a large
number of paraglycogen gramules which are usually elongated
and occasionally ellipsoidal in shape. These reserve
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food granules are not uniformly distributed in the endoplasm,
Areas with.n the endoplasm are encountered that are
completely devéid of these granules, The nucleus is large
and elongated., It is stained homogeneously with
haematoxylin., Nucleus does not occupy a specific location
within the body. The size of the nucleus varies in different
individuals, For measurements see Table IV,

Discussion:
The parasite described here is ldentified as
belonging to the genus Nematocystis on account of its elongated
nepatode-like body, Améng all the species of Nematogystis
known, few measure two millimeters or wore. 8s8. MNeanguills (jessc 1909
measures 2080 u by 40 p, while n.ﬁﬁ%s 9000 u by
40 u = 360 pu, The parasite under report undoubtedly belongs
to this variety of the larger types. If length is taken

Loubakieres 1855
into consideration then the parasite comcs between N, :

(Mehammed & Ramadan 1972)
(2615 p by 180 u) and N.carensis /( 2550m by 75 u), as it
measures 2523,04 p by 107.3 . There is however, an
important morphological difference, i.e.the apparent absence
of endcsome in the present parasite., The host 1is also
different, The above evkdence is enough to Justify inclusion

of the present parasite as a new species.



PLATE IV

Fig.1 . Photomicrograph of Nematogystis n.sp.(c)
6 X 10X



PLATE IV
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Diagnosia:
Family Monocystidae Butgchli
Jpores spindle-shaped
The parasite is placed under the family
on account of this.

Gerus liematocystis lesse
Trophozeites large; cylindrelid,
nematolid, often with a mucron at the
anterior end; solitary; spores biconical,
The parasite has been placed under this
cenus.

Specific characters:

Body long and vermiform; elongated nucleus
may take up any position in the body.
Longitudinal striations run along the length
of the body and converge at both ends,
Epicyte clear, body loosely packed with
paraglycogen granules that are elongated;
Coelozoic.

Host: Zutyphoeus gammiel Beddard (Oligochacte.)



Site of infection: Seminal vesicles
Locality: DMgngpoo (alt, 2164,75m), BDarjeeling district

West Bengal,

TABLE IV

Measurements of Nematocystis n.sp.(c)

BARGE
Length 839.9 j = 2523,04 u | 1785.75

L.
Breadth 49.5m = 107.3 n 79.57 p

[Nucleus length 6.3 p=- 9.8nu 71,87 u

[Nucleus breadth 5.2 28,2 n 19,66 u




NEW GREGARINE PARASICE (No. 9)

Hematocystis n.sp. (d)
(mt'! 'o m.. 1 & 2)

Occurrence

The parasite has been observed in the coelomic
fluid of Pheretima diffringens (Baird) - an Oligochaete
collected in May 1978 at Goomti (alt, 1372m), Darjeeling
district, West Bengal.

Morphology:

The trophozeite is long, vermiform and ribbon-shaped,
In stained smears the parasite is seen as curved, somevhat
straight or as deeply grooved at intervals along its length.
One of its poles shows a very distinet funnele-like
structure, The region below this fumnel is always
constricted to form the neck, The other extremity is
rather blunt, In some individuals the blunt eunc 1s clube
shaped while in others the blunt end showa a distinct
collar-like structure.

Body is enclosed by a pellicle, Endoplasm is
dotted with loosely packed granules which take up the
haematoxylin stain well, Nucleus is elongated and narrows



PLATE V

Fig.1.  Photomierograph of Nematocystis n.sp.(d)
6 X 10X
Fig. 2. Camera lucida drawing of Nematocystis
n.sp. (¢) , showing the body greoved at
intervals. 6 X 10X
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down towards the two ends. The position of the mucleus
in the body iz inconstant. The entire nucleus takes wup
a deep stain and an endosome is not visible. The
parasite is very active as seen in fresh smears. For
measurements see Table V,
Discussion:

The gregarine under report belongs to the genus
Nematocystis on account of its elongated and cylindrical

body,

The two ends of the parasite are different from
each other, The fumneleshaped structure at one end is
invariably precedecd by a neck region. The other end is
blunt and in most cases this end shows a atructure that
resembles a folded collar. In most of the Nematocystis
species that have been reported seo far, the two
extremities are rather alike or if unlike, their poles
are rather rounded at one end and tapering off towards
the other. The present parasite does not resemble

Hesse 1908)
e - in that it does not have hairs that are

directed backwards, as 1s the case with the latter,

Most of the Nematocystis species ar- usually
found in the seminal vesicles, except in a few like



TABLE V

Measurements of Nematocystis n.sp. (d)

RANGE, ~AVERAGE
Length 212,76 p = Whhs6 n 348,44 3
Breadth
14.76 u - ’m 29.35 4
Nucleus length 14,76 u = 30.04u 25.82 n

OE



N. tuzeti (Loubatieres 195%), N. almae (Cognetti 1921),

N. clmassiani (Hesse 1909), N. dendrobaenae (segun 1971)
and the present narasite, Apart from the fuct that the
parasite under consideration belongs to a differentc host,
morphological differences noted are sufiicient to Jjustify
the conclusion that the present parasite is a new addition

to the  enus liematocystis.

Diagnosis:
Family Monocystidae Butschli
Spores spindle=shaped
The parasite is placed under The family
on account of this,

Genus jematocystls riesse
Trophozoltes large; cylindroid,
nematoid, often with a mucron at the
antorior end; solitary; spores biconical,.
The parasite has been placed under this

gemnmis,
Specific characters:

The parasite is elongated and vermiform and

occasionally deeply grooved, Nucleus does not
occupy a definite location within the body.
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Endosome is not visible., The two
terminal ends are unlike, One end is
funnel- shaped and the other is collar=
like, Coelozoic.

For the present the parasi.e is referred

to as Nematocystis n.sp.(d)

Host: [Pheretims diffringens Baird (Oligochaete.)
Site of infection: Coelomic fluid,

Locality: Goomti (alt. 1372m), Larjeeling district,
West Bengul.
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NEW GREGARINE PARASITE (No. 6)

Hematocystis n.sp. (e)
(Plate 6. Fig. 1 )

Occurrence

The parasite has been detected in the smear of
the seminal vesicle of Butyphoeus gammiel (Beddard) -
an Oligochaete collected in August 1978 at Mangpoo
{alt, 2164,75m), Darjeeling district, Yest Bengal.

Morphology:

The body is long and vermiform. The two ends of
the body are not always similar, At times one end of the
body is club=-shaped whereas the other end is slender and
even tapers to a tail-like structure., Sometimes both
ends are alender and tapering. The entire body is
enclosed by a smooth and complete pellicle, The epicyte
is clear and thin. The endoplasm has large and elongated
paraglycogen granules which are loosely packed,
Longitudinal striations are present along the length of
the parasite. These converge at both ends, MNucleus
is long and spindle-shaped, tapering «t both ends. The



Fig. 1.

Fig.2.

Hematocystis n.sp.(e). 6 X 40X.
Nucl

eus of Nematooystis n.sp.(e)
showing deeply stained karyosome
surrounded by a light area.

10 X 100X,
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nucleus does not occupy a definite position within
the body. The karysome is surrounded by a faintly
staining area, For measurements see Table VI.

Discussion:

Due to its worm~like body, the parasite under
discussion has been identified as Nematocystis,

. S
The present parasite resembles N. m‘m ek ""? na 1926)

in the site of infection and in the presence of a
micleus which besides not having a fixed position has

its elongated axis lying parallel to the long axis of

the body, Both the parasites have a karysome = but

in the case of N. gtephensomi, it is either rounded or
oval:. In the parasite under discussion the nucleus

is distinctly elongated, A lightly stained area surround
ing the karyosome is present in both the parasites, This
1lightly stained area has been described as a clear hale
by Bhatia and Sekno. . (1926). But apart from the
rather close resemblances of the nuclear structure, major
differences are present as regards the size of the
trophozoites concerned and in their choice of host,

(Loubatieres 1@535) (Turekt 2Loubatieves 194€)

B. vermicularis, M. navicula,/and N. piloss/difiers



TABLE VI

Measurements of Nematocystis n.sp. (e)

RANGE AVERAGE
Length 760 u = 1339.9 n M"M72 n
1
Breadth L 77.520 = 150.48 u 97.9%6 p
Nucleus Length 64,6 p - 836 n

Nucleus breadth

19 n - 5;9]!

13.5




from the present parasite in the presence of hairs in
the -w.

N. garensis is cylindrical throughout the length
of the body. None of the species of Hematooystis
recorded so far absolutely resembles the precent
Nematocystis. Therefore, it appears necessary to
consider this parasite as a new species,

Diagnosis:

Family Monocystidae Butschli

Spores spindleeshaped,
The parasite iz placed under the ‘amily

on account of this,

Genus Nemutocystis Hesse
Trovhozoites large; cylindrodd,
nematoid, often with a mucron at the

anterior end; solitary; spores biconical.
The parasite has been placed under this

ZENUS .

Specific characters:
Body long and vermiform. The two ends are

dissimilar, [Elongated and spindle-azhaped



nucleus, with a karyosome that does

not occupy a fixed pesition; pellicle
is smooth, epicyte clear; longitudinal
striations run along the length of the
body and converge at both ends,
Coelozoic,

The parasite is referred to here as

lematocystis n.sp.(e)

Host: Lutypaoeus gammieli Beddard, (Oligochaete,)

site of infection: Ssminal vesicles.

Locality: Mangpoo («lt. Z164.75m), varjeeling district,
Yeat Bengal.

(43 ]
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NEW GREGARINE PARASITE(No. 7)

Zygocystis n.sp. (a)
(Plates VII=IX, Figs.l=9)

Cecurrence
The parasite has been detected in the smear of

the seminal vesicles of Fheretims (= Metapiire) californics
(Kinberg) - an Oligochaete collected throughout the year- 1976,
et Kalimpong (alt.1249,7m), Darjeeling district,West Bengul.

Morvhology:

Trophozoites are ovate in shape when at rest, when
observed in saline water they are found to be very motile
often assuming variable shapes. A thick pellicle surrounds
the trophozoite. Cytoplasm is packed with paraglycogen
granules which remain enmeshed in a tenuous matrix of
cytoplasm, Vacuoles, one or two in number, may occur in
the cytoplasm, These are generally clear and no inclusion
or granule can be detacted in them, MNucleus is round and
occasionally ellipsoidal in shape, It is eithe: centrally
placed or it may occur towards the peripaery. A nuclear
membrane is not visible in smear preparations, but can
easily be decected in sections, Endoplasm shows darkly=
stained areasjunder high magnification these durk ar-as are



FLATE VI
T =3 Various Torms of Ly oCysStls n.sp. (a)
I0 X 45X






PLATE VIII

Fig.5. Zygocystis n.sp,ia), Clear vacuole
seen at broad end of body. 1y y ,=¢

Fig.6. Clear vacuoles are present during syzygy.
I0 X 45X



FLATE VI
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seen to consist of fine gramular structures,

Trophosoites often occur in pairs, ly.ng closely
apposed to each other along their breadth, wvhere the cup=
shaped concavity of one f ts into the cone- shaped projection
of the other, This can be referred to as the 'cup and
socket' junction as described by Huxley (1910) in Ganymedes
anagpides. At a later stage the apposing ends flattemn

out,
Jametocyste are siightly ellipsoldal in shape,

Spores are imperfectly biconical, assumning the
shape of the barrel with distinet plugs at beth ends, For

measurements see Table VII.

AUTOTOMY
(mt.fx.. fm. T= n

In quite a number of cuses, pieces of the body
are thrown off. These thrown off pieces are devold of
nucleus, This peculiar phenomenon is identified as
autotomy,

Cases of autotomy have been recorded by Troisi(1933)

in Rhyncnocystis pilosa in which the posterior portion of
the body is thrown off before syzygy. The cause of autotomy



PLATE IX

Fig. 7. Autotomy. The amputated piece does

Fig. 8. The lower half of the photomicrograph






could be the alterations in the nucleo-cytoplasmic ratio

of the gregarine, The nucleus is known to be able to
contrel the activity of just a limited quantity of cytoplasm.
When the amount of cytoplasm increases beyond the
controlling power of the nucleus only then, a portion of

the cytoplasm will be amputated so that the original
moln-uﬂqh?:{ ratio may be restored, as suggested

by De Robertis/(1975).

LIFE HISTORY
(Plate X)

Encystation:

Mature trophozoites come together and attach
themselves by their broad ends, If the trophozoltes
are already in a state of syzygy, then this itself acts
as the begimning of the encystation phase, Assoclation
between two individuals occcur irrespective of the sizes
of the individuals concerned, At the beginning, two
mature trophozoites associate by the typical 'ball and
socket' Junction described earlier., The two parasites
then appear to secrete the cyst forming substance which
hardens around them, Meanwhile the two individuals
shorten and become more or less spherical in shapej; the



Fig.%9.
1.
2«3,
b

5

6.
7.

PLATE X

Life history of Zygocystis n.sp.(a)
Trophozoite

Farly syzygy and formation of gametocyst.
The nuclei of the two gametocytes break
down to form several nuclei,

Cametes aligned at the periphery of the
gametocyst. Residual cytoplasm seen in
the centre of the gametocyst.

Zygote formation.

Formation of sporocysts, Next to it is an
i{ndividual spore. MNote the two plugs at
either end.

8 - 9, Developing trophozoites within the sperm

Fig.%9a.

morula.

Photomicrograph of a gametocyst with the
gametes at _he periphery. A few are in a
state of isogamy. IS5 X 40X
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mature gametocyst is ellipsoidal in shape,

Gamete formations

Once the gametocyst is formed, the nucleus of each
gametocyte starts to fragment and a large number of
nuclei are formed, A little bit of cytoplasm collects
around each of the nuclel and thus the gameles are lormed,
The gametes are somewhat spherical in shape. They arrange
themselves along the periphery of the gametocyst . The
dividing wall between the two gametocytes disappears, The
gametes look alike in all respects, and hence can be

regarded as isogametes,

In a ganetocyst with immature spores, there is
always a mass of residual cytoplasm in the centre,

Spore formations
The zygotes secrete a wall around themselves

and are transformed into spores., These are barrel-sheped
bodies, with distinct plugs at both ends, A fully mature
gametocyst is seen to be packed with such transparent spores.

The nucleus in the spore divides until a stage is
reached vhean eight sporozoites are formed, Jporozoites



e
LS ]

arc elongated in appearance,

The trophozoites develop intracellularly within
the sperm morula, in the seminal vesicles. They grow
at the expense of the nost germ cells which continue to
develop producing the spermatogonia, spe matids and che
spermatozoa on its surface. Finally the host cells are
reduced to a mere membrane surrounding the gregarine,
The latter has the appearance of having many cilia, The
apparent cilia are actually the tails of the attached
spermatozoa., Eventually the remains of the host cells
rupture and a fully grown gre arine emerges to atart
the life cycle all over asgain,

pdscussion:

The parasice under report has spores which are
biconical in shape and possess peculiar thickenings at
both poles. This character has been quoted for
ramily Zygocystidae, and hence the parasite has been
placed under the above Family.

Previous workers have stated that Zygocystis
is always associated in railrs - b.t Troisi (1933) has

observed single individuals in Z. wenrichi. Single



individuals have likewise been observed in the present
parasite, but individuals in a atate of association are

a more common sight.

Other recorded members of the genus possess some
distinct morphelogical characteristics, such as the
presence of a posterior tuft of fine processes in

(Stein 1848) L. '
Z. gometa,/ceudal bristles in Z.
longitudinal striations which run off the body to form
@ tuft of hairs in g, and the elong«tion
{esse iﬂo&u
of the posterior end in Z. legeri./ e features do

not exist in the present parasite,

Another distinguishing feature of the present
parasite is its small size as compared to the recorded

ul'bors of the genus. However, Z. aegyptiacs
Ra.mm
TS has some similarities with the parasite

under discussion, JBoth the species have been found in

the seminal vesicles of Pheretims (- Metaphire) califormica.
Both of them are much smaller in size than the other species,
but differ among themselves in size, as shown below;

Z. gegyptiaca 32u - 48u X 25§ - 36p (two syzygites).
2ygocystis n.sp.(a) 97 p - 129 u X 304 u-4Tu (Ewosyzygiles)
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Apart from the size differences it is also noticed
that the present parasite ocours singly- a factor not
found in Z. gegyptiaca. According to Levine (1977),

Z. gopgta hes bDeen recorded from Imdia earliers This is
the second record of the gonus ocourring in Indias

It is also, noted here that this is the first time

that the earthworm Phoretime (- Hetaphire) galifornica is
regorded from this country,.

Diagnosias

Family Zygooystidae Rhatia
Syzygy extremely early or pamananti oooysts
navicailar generally in the seminal veoaicles
or coglom of Oligochactess

Geuss Lymooyatlg  Steln
Adult trophozoitec generally pyriform; occur in
pairs or moups of threej occasionally single
(Troisi 1933)s Spores hiconical with peculiar
thickenings at both poles; ootozoicy in the
seminal vesicles or coelon of Oligochactes,



4
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Specific characterss

Body ovate when at rest and often in a state
of syzygy. DlNucleus either at the centre or
the periphery. Gametocyst slightly ellipseldalj
spores Barrel shaped with plugs at both endsj
Octozoiey Coelozoic,
The parasite has been referred to nere as
Zygocystis n. sp. (a)

Host: Fheretima ( = Metaphire) californica Kinbery

(c11gochaste.)
Jite of infection: Seminal vesicles.
Locality: Kalimpeng( alt. 1249.7m), Darjeeling district,
West Bengal.
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NEW GHEGARINE PAHASITE (No.8)

Apolocystis n.sp. (a)
(mt' nﬂml n"'tl" 5)

Occurrence

The parasites are seen as small white spheres with
minute gramulations on the surface, These appear closely
adherent to the dorsal blood vessel of Pheretims robustayfPerrier)
collected at North Point campus, Marjeeling. (alt.2001m).
Soeme trophozoites and ;.metocysts also occur iree in the
coelom. In cases where infection is not very aeavy,
the parasites are restricted to the posterdor two-thirds
of the dorsal blood vessel, In other cases the parasites
extend along the dorsal blood vessel upto the polnt wnere
the intestinal caeca branch off from the alimentary canal.
The specimens were collected throughout the year.

Morphology:

These are spherical in shape and are often in a state
of syzygy. They appear immobile when placed in suline
water but cytoplasmic gramules within the endoplasm show
active movement, Cytoplasm stains deeply with haematoxylin.



PLATE XX

Fig.1 « Dissection of the posterior end of

Pheretims robusta showing the growth
of the cystic bodies on the dorsal

blood vesael.
Fig2, Apolocystis n.sp.(a), magnified
15X 40X,
Fig. 3. m N8P ‘..). magnified

15X 10X



PLATE XI
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The outer pellicle is thin and complete and thore is

no ectoplasmic process, Nucleus is round and large

and does not stain homogeneously with haematoxylin.

There are areas in the mucleus which stain deeply in
contras. to other areas which are lightly stained,
Nuclear membrane and the karyosome cannot be distinguisied,
NMucleus is placed either in the middle of the body or

15 situated tovards the perdphery.

A gamwtocyat whenm Just formed and having the
ganetooytea within are spherdcal in shape, An enpty
space is gencrally noticed at the point of contact of
the two gametocytes. The space narrows down ss the
gamctocyst gets older until only & narrow linme remains.
vhen fully mature the gametocyst is round and is slightly
larger than the immature form. It is crowded with

transparent spores,

The spores are biconical, but with proncunced
truncated ends, The edges of the truncuted ends wing
out slightly. The surface of the spores are NS with
fine granulef viich may be seen clearly under oil
immersion lens, These granules are often accompanied
by black vigmented dots. For measurements see Tlable VIII.



Measurements for Apolocystis n.sp.(a)

FAaBL EZ VIIX

HANGE AVERAGE
Trophozoite diameter 56 m = 100.8 u 84.6 u
Nucleus diameter 11,88 - 18 n 15.1 pm
—————— = -
Mature gametocyst B6L4u - 1i3.én 99 =
Spores length .2y - 15,62 14486 n
Spores breadth et -~ 7«10n 6.98p

L=
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LIFE HISTORY
(pht' AIIX. F‘.‘o 1 )

The trophozoites come together in syzygy,
irrespective of their sizes,

When the adults have reached sexual maturity, two
trophozoites approach one amother, At the point of
contact an empty space is visible; especially so in the
middle region. As the gametocytes mature the space
narrows down. Next they secrete a cyst wall around
themselves, forming the gametocyst, The diameter of
the gametocyst is slightly less than the actual sizes
of the two gametocytes,

Soon the nucleus starts to divide and a large
number of gametes are formed by accumulation of a bit
of cytoplasm around each mucleus., The nuclel present
a large variety of forms and do not stain homogeneously.

The gametes that are formed are never aligned to
‘he periphery as is the case in all common gregarines,
but then remain scattered within the gametocyte
cytoplasm, The dividing wall between the two gametocytes



disappears, The zygote that is formed by tue fusion
of the gametes is irregular in outline and size, and
are haphazardly disctributed within the gametocyst,

The zygotes produce a chitonous secretion around
themselves and each of them develops into a boat-shaped
spore, These are biconical with truncated ends and
the edges of the truncated ends wing out slightly.
Fully-formed gametocysts are packed with spores of this
kind, There are eight sporozoitez in a spore,

Residual cytoplasm does not occur in the gametocyst,

Discussion:

The parasite bears slight resemblance to 4. sercules
(Bosanquet 1894) in the fact that both the parasites
appear as numerous white cyats attached to some internal
organs in the posterior region of the body of the earthworm.
Howevier the present parasite is found growing on the dorsal
blood vessel while 4 hercules was seen attucncd to the
alimentary canal. The two parasites also differ in
their choice of the host, and in their size.
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PLATE XIIR

Tropho:;oito.

Early syzygy and formation of gametocyst.
Nuclei of the two gametocytes break down to
form several nuclei,

Bametes haphazardly distributed in the
gametocytes,

Isogamy and formation of zygotes.

Sporoblasts within the gametocyst.

Formation of sporocysts,.

Individual spore, Note the two truncated ends,
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Fige 4 o

Fige5 «

Photomicrograph of a mature gametocyst

packed with transparent spores
| ]
15 X 40X,

Photomicrograph of the sporoblasts
magnified 7 X 100X. Hlack pigments
are seen in the cytoplasm,
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The present parasite resembles 4. rotaria
(Rees_1963) in the granular nature of the ectosarc
i,e. in both the cas s the ectosarc is granular not
appearing as a clear region of cytoplasm as is the
case in most of the species of Monocystidae, Apart
from this, other major morphological differences also
exist between the present parasice and A. rotaria.
For exam-le, the shape and size of the nucleus differ,
and a karyosome is present in A. rotaria while it is
absent in the present parasite, The site of infection
also differs, 4. potaris occurring in the seminal vesicles
only, while the present paresite is found attached to
the dorsal blood veasel,

A+ laverensis (Rees,1963), differs from the
parasite under discussion in its site of infection is.
it 1is found in the genital segments of the host, The
two parasites also differ in thelr respective sizes,.
However both possess a densely granular endoplasm and
both are practically inactive individuals.

A+ periida (Rees,1963) is found in the body
cavity of A. ghlorotica. It has densely granular
endoplasm, possesses a karyosome, and its ectoplasm is



- differentiated unlike the present purasite., In
c¢ontrast to the present parasite 4. perfida, is found

normally covered by dense amoebocytes. The body
measurements also vary in the twe parasites.

he presence of nair-like ectoplasmic processes

which v in the body of A. M gigantea,(Trocs: 1953)
Hesse 490

A. m;ms:zm:)g. dumbrici, are absent in the parasite

under report. The above four species do not also

occur attached to the dorsal blood veasel of the host.

Finally it may be emphasised that the spores of
the parasite under discussion are unique in possessing
sharply truncated ends the edges of which wing out
slightly. This kind of spore has never been reported
in any other member of .Ae genus Apolocystis. Hence
the name Apolocystis n.sp. (a) justifies its inclusion
as a new species under the genus.

Diagnosis:
Family Monocystidae BRitschli
Spores spindle-shaped.
The parasite is placed under the
Esmily on account of this.



absence of any polarity. sSpores

biconical; 4in the seminal vesicles

or coelom of Oligochactes.

The parasite is placed under the enus.
Specific characters:

dpherdical body; nucleus is either in the

centre or eccentric; immature gametocyst

slightly smaller than ‘he mature ones.

Biconical sporcs with truncated ends and

the edges of the truncaved ends wing out

slightly. Coelozodc; COctozolic,

For the present the parasits 1s relerred

to as Apolocystis n.sp.(a)

Host: Pheretims robusta Ferrier (Dligochaeta.)
Site of infection: It 1is attached to the posterior

part of the dors:l blood vessel in the
form of small white spheres, In heavy
infection it grows all along the blood
vessel, up to the point of the intestinal
caeca,

Locality: North Point, Darjeeling, (alt,.200lm) West Bengal.
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NEY GREGARINE PANASIVL (Noe9)

Apolocystis n.sp.(b)
(Pl ce XXIL.Fige1 - 5)

Occurrence

The trophozoites are seen as small white spheres
“Ath minute grarulotions on their surface, They . row
closely adherent to the dorsul blood vessel of an
Oligocheete Pheretims robusta as in the case of
Apolocystis n.sp.(a). The parasic s extend along the
dorsal blood vessel urto the peint where the intes.inal
caeca branches of/ from the alimentary canal., “hen
infection iz not ve'y heavy the parac!tes are confined
to the posterior two thirds of the blood vesasel, TIhe
specimens were collected throughout the year,

Mornhology:

Trophozoltes are spherdcal in ocutline, Jolitary
forms occur but many are found in a state ol aSyaygye.
fhese have a thin and complets pellicle, devoid oi any

ectoplasmic processes., Cytoplasm is finely granular,
Trophozoites appear immobile when placed in saline water,
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but a brisk movement of the cytoplasmic gramules is
noticed, HNucleus is spherical and eccentric in
position. Nuclear membrane is clearly seen, and there
is an unstainec area around the deeply=stained karyosome,
The raryosome does not eccupy a central position in

the nucleus,

In one case a binucleate condition of the
trophozoite has been encountered, In another instance
a binucleate gametocyte has been notlced within a newly
formed gametocyst.

An immature gametocyst having the immature
gametocytes within, is sligntly smaller in size than
the mature gametocyst, All the gametocysts are spherical
in shape, ‘he mature gametocysts are found to be
packed with large spores,

Spores belonging to this species are biconlical
and with flattened ends, These spores have granulations
on their surface often accompanied by black plgmenta
which are a little more prominent here than in the case
of the spores of Apolocystis n.sp.(a). For measurements
see Table IX,



Measurements of Apolocystis n.sp.(b)

TABLE IX

HANGE }; A VisiAGE |
Irophozoite diameter 61.2 u = 115.2 n 93.2u
lucleus diameter Wb = 29,16 u 21,07 a
Inrm- - 432~ 9n 5.65 m
Mature gametocyst 108 u - 332; 126:24a
Spores length .2 n .2 n
Spores breadth 7.0 n 7«10 n

N
|



Fig. 1. Apolocystis n.sp.(b) 10 X 45X,

Figs. 2= 3., Trophozoites in syzygy. A
birnucleated condition is noticed in

one of the gametocytes.

Fig. 4. Spores magnified 10 X 100X.

Fig. 5. Photomicrogzraph of two gametocytes.
15 X 10X.
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Discussions

The parasite under report does not have a
definite polarity and is spherical in shapej it is
therefore classified as genus Apolocystis. It differs
distinctly from Apolocystis n.sp.(a)in the possession
of a very distinct karyosome with a clear area around
it and in the occurrence of nccasional binucleate
forms, The spores also differ in shape markedly.

in view of the differences noted above, a new
specific status iz considered necessary for accomodating
the parasite under report.

Diagnosisy
Family Monocystidae Butschli

Spores spindle shaped.
The parasite has been placed under
the Family on account of this,
Genus Apolocystis Vartiis
Trophozoites are sphericalj solitary,
absence of any polarityj spores biconicalj
in seminal vesicles or coelom of Oligochaetes.
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Specific characters
Spherical bodies; nucleus eccentric
in position. There is a clear area
around the karyosome., Immature
gametocysts are slightly smaller than
the mature ones. Jpores are biconical
vith flattened ends; Coelozoic. Octozolc,
For the present the parasi e has been
referred to as Apolocystis n.spe(b)

fost: [Fheretims robusts. “errier ( Oligochaeta )
Site of infectiont On the dorsal blood vessel.

Locality: North Peoint, larjeeling (altitude 2001m),
West Bengal.



NEW GREGARINE PA/ASITE (No.10)

~Apolocystis n.sp.(e)

(PlateXIV, Figs., 1 =5 )

Occurrence

The parasite has been found growing closely attached
to the antero-dorsal part of the intestine of Pheretims
(= Amynthas) alexandri ( Beddard), an Oligochaete, as
numerous white globular cystic bodies. The specimens were
collected in the month of October 1978, at Lchay Bustee,
¥alimpong (altitude 1249:%) Darjeeling district, West Bengal.

Morphologyt

Trophozoite is spherical in outline. the pellicie
is fine and smooth and is deveoid of any ectoplasmic processes.
When placed in saline water the trophozoites appear immobile.
In stained preparations minute granules are found to occur
in the cytoplasm, scattered in between tiny vacuoles.
The rucleus is eccentric in position and spherical in shape.
There 1s a well-defined nuclear membrane enclosing a deeply
stained karyosome which is rounded in shape. The karyosome
is situated a 1little away from the centre of the nucleus.



PLATE XIV

Fig. 1. Dissection of the anterior part of
Lheretime alexandrl showing the growth
of the cystic bodies on the alimentary
canal,

Fig. 2=3. Apolocystis n.sp.(c) 10 X 10X,

Figs.L-§. Nucleus of the parasite magnified

10 X 45X, Vacuoles and the spherical
black bodies are seen inside,
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Vacuoles two %o eipht in number and of varying shape and
size occur in the nucleus, Very often deeply-stained
bodies varying in mumber are lso present in the micleus,
The ground subst.nce of the nucleus under oil immersion
lens appears gramilated, For measurements see Table A.

Dischssion:

AROIOCYSELS n.sp.(c), does not resemble wny xnown
species of the genms Apolocystis. However, it has got
apparent similarity with spolocystis nercules (bosanquet 1894)
in that it is found =a white cystic bodies giowing an top
of the alimentary canal, But the present pairasite differs
irom A. hergules, in & nadber of other uspectse
Apolocystis n.sv.(e), has got a vecuclated nucleus, willke
Aehgrculen. The position of growth of the cystic bodies
does not tally weither, The parasite also difiers in the
nessurenents and propotions of the body from all other
species of the genus recorded so far,

Certaln specimens of A.gigantes ( Troisi 1933) have
been found to show in addition to the karyosome &« small
ap erical body, which probably could cerrespond to the
‘discussion, Troisi has assumed their structure to be



probably ' lipoid in nature',

The marked differences mentioned above, warrants
the erection of a specific status for the gregarine under
report.

Diagnosiss
Family Monocystidae Butschli
Spores spindle shaped.
The parasite has been placed under the Family
on account of this,

Genus Apolocystis Martiis
Trophozoites are spherical, solitary, absence
of any pelarity; spores bicomical; in the
seminal vesicles or coelom of Oligochaetes,

Specific characters:
Spherical bodyj cytoplasm provided with granules
interspersed in betwsen tiny vacuolesj
spherical nugleus eccentric in position and
possessing two to eight vacuoles, Karyosome
spherical and eccentric in position; Coelozeic.

Host: [heretims (= smynthas) alexandri Beddard (Oligochaeta)

" Site of infection: Attached to the amterior part of the

intestine,
Locality: Kalimpong (altitude 1249.7u) Darjeeling district,w.B.
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NEW GREGARINE PARASITE(No.11)

Apclocystis n. sp. (d)

(Plate XV, Fig . 1 )

Occurrence

The parasite has been observed in the coelomic fluid
of Fheretima diffringens ( Baird) an Oligochacte cellected
in the month of May 1978, at Goomti (altitude 137im)
Darjeeling district, West Bengal.

Morphology

The trophozoite is more or less spherical. The body
is bounded by a distinct pellicle. he endoplasm is
packed with paraglycogen granules, In between these granules
there occur a large number of deeply stained bodles.

The mucleus is round to ellipsoidal in shape and it does not
occupy a definite position in the cell body. The karyosome
is not clearly visible though a faint dark body can
occasionally be located in the nucleus. For neasurements
see Table XI



Fig. 1 Apclocyatis n.sp.(a)

10 X 45X



PLATE Xxv




TABLE X

Measurements of Apolocystis n.sp.(c)
(5 specimens )

=
L RANGE AVERAGE
Diameter 228 p = 235.60 u 230.34 m
Nucleus 39.52 p = 45,06 p & 42,116 »
Karyosome b4 u~- 18 w j)i 16.94%
Small bodies T 180 u = 3.6 u 2.01 u
TABLE XX
Measurements of Apelocystis n.sp.(d)
RANGE | Averacs
Diameter 57.6 u = 154.8 n 98,62 n
Nucleus length 10,2~ 288 n 19.17 m
Nucleus breadth ok o= 25.2p 18.6 n

RAN
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Uiscussion

The present parasite differs from other members of
the genus Apolocystis. A.gigantea, A. villosa , A. spinosa,

Ae perfida , and A, lumbrici have the presence of
ectoplasmic processess present on the body surface. This
feature is not found in the parasite under report.

Although A. minuta ( Troisi 1933) resembles this new
parasite in having the cytoplasm packed with paraglycogen
granules, the nuclear structure is entirely different; the
site of infection is alse different, According to the
checklist prepared by Levine (1977), only one species of
Apolocystis has been discovered in India so far.

A, mathaii ( Bhatia and Setna 1926) was found occuring in
the seminal vesicles of Megascolex trilobatus. It differs
markedly from the present parasite in its body
measurements, choice of the host and in the possessicn of
an eccentric karyosome and also in the site of infection,

A comparative table of the four new species of
Apolocystis described in the thesis is given on the
following pages yue¢ to its spherical shape the present
mmitlmmm“dmthlmm



Comparative Table Of The 4 Species Of apolocystis

Apolecystis n.sp.(a) Apelecystis n.sp.(b) |ipelecystis n.up.(e) lM“_h Reap.(4)
Shape & Spherica _ m Spherical
Jdi-ur &ﬁ' 93.2 p' 230.34 ; - 98.62 y'
Ihnqh- Gramalar Granular Alveolated Granular
' n
Nucl Spherical mm Spheri & Spherical to
l - 15.19 p' 21.07 ,n' M.‘!ﬁ B |ellipseoidal 1947~
|[Karyosome Not visible Present Present Not visible
Site of Cystic bodles bodies Cysts the
infection the dorsal m= m n.: m.:qut of Coelomic fluid
vessel. vessel . alimentary canal.
Host
Locality Larjeeling Larjeeling Kal impong toomti
(alt.2001 m) (alt. 2001 m) (alt., 1249 m) (alt. 1372 m)

3
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Diagnosis
Family Monocystidae Bitschli
on account of this.

Genus spolocystis Martiis
Irophozoites are spherical; solitarys;
absence of any polarity. Jpores biconical.
In the seminal vesicles or coslom of
Oligochaetes,

The parasite is placed under the genus,

Specific characters:
Body spherical; endoplasm packed with
paraglycogen bodies. In between these bodies
there are darkly stained granules, Nucleus
spherical; karyosome not visible.

flost: FPheretima diffringens saird (Oligochaste )
3ite of infection: Coelomic fluid

Locality: Goomti (altitude 1372m) Darjeeling district,
West Bengal.
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NEW GREGARINE PARASITE (No,12)

Stomatophora n.sp.(a)
(Platexvi, Figs. 1,243)

Occurrence

The parasite has been detected in the amear of the
seminal vesicle of Pheretima diffringens (Baird), an
Oligochaete collected throughout the year at Pedong,
(altitude 1209 m), in Darjeeling district, West bengal,

Morphology

Trophozoites have the form of a dise flattened
between two poles; these parasites are solitary by nature
and appear immobile when placed in normal saline water. The
outline of the parasite is wavy, but in some cases the pellicle
dips down at several places giving the parasite a petaloid
appearance. The pelliicle is fine., In the centre oif the
disc shaped body there is a sucker, The sucker has a
central mucron, which is a clear ring like structure. In
most cases the part of the sucker surrounding this mucron is
distinctly petaloid, in other cases this feature is not so
well marked, |[fpicytal striations are also present, These



extend from the mucron to some distance towards the
periphery., Rucleus is generally round to ellipsoidal in
shape, It is eccentric in position. A karyosome is not
visible in material stained in iron alum Haematoxylin, but
umanmmtmumuu\-m

For measurements see Table XII.

Discussion

The parasite under consideration differs from other
species that have been described under the genus
Stomatophora. It differs from S.corcnata ( Hesse 1909),
S.simplex ( Bhatis 1924) and S, bulbifers ( Bhatia 1924) in
that it is spherical in shape and has a centrally placed
sucker, The other species have an ovoidal to pear shaped
body and the sucker is placed at the anterior end,

The present parasite resembles S. coronata, in the
petaloid nature of the sucker, mmumwmm
mmg
The epicytal striations of the sucker of 3. diadema /gives
rise to distinct lobes in the body. Such lobes are not
present in the species under report., There is also a marked
difference in the shape and size of the body in these two

cases. These pecularities are sufficient to seperate the



PLATE XVI

Figs. 1 - 3,
Various forms of Stomatophora n.sp.(a)
10 X 45X
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TABLE X1
Measurements of Stomatophora n.sp.(a)

RANGE AVERAGE
Body diameter 43.2 p = B2.8 n 63.12 n
Mucleus 08 u=-25.2n 15.21 n
Sucker Iu~- bn 25,6 n

s L
Mucron 4,32 n =10.8 n 8,04 u

4

oL



present parasite from the previously described ones.
This neccessiates the erection of a new species.

Diagnoais
Family Stomatophoridae Bhatia
Irophozoites are spherical to cylindrical or
cup-shaped with sucker like epimerite; spores
are navicular, ends truncated. Octozoiej in
seminal vesicles of Pheretima.

Genus Stomatophora irzhevetskiy
Spherical or ovoidj anterior end with a sucker
like epimerite with a central mucron; spores
navicular. Usually in the seminal vesicles

of Oligochaetes,

Specific characters;
Body spherical; periphery of the body is often
deeply indented giving the parasite a petaloid
appearance, Fresence of a central sucker which
has a small mucron, Nucleus is eccentric in
position and spherical. Cytoplasm alveolated.
Spores navicular and truncated. Coelozoic.

'he parasite has been referred toc nere as

Stomatophora n.sp. (a)




Host: Pheretima diffringen: Baird(Oligochaete )
Site of infection: 3Seminal vesicles.

Locality:

Pedong ( altitude 1209m), Darjeeling district,
West Bengal.

~J
s
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NEW GREGARINE PARASITE (Ne.13)

Stomatophora n. sp. (b)
( Plate XVIIFigs. 1=2 )

Occurrence

The parasite has been detected in the smear of the
seminal vesicle of Pheretima diffringens ( Baird), an
Oligochaete collected throughout the year at Pedong (alt.120% m)
larjeeling district, West Bengal.

Morphelegy

The trophozeoites have the form of a disc that has been
flattened between two poles. They are solitary and lie
immobile in saline water. The outline of the beody is wavy,
but at certain points the pellicle dips down giving rise to
a petaloid appearance of the body. In the centre of the
disc-shaped body there is a sucker with a wide mucron which
is filled with small vacuole like areas. Surrounding the
mucron, clear petal like structures are observed. These
structures are small and unequal in size, Nucleus is
round and takes up an uniform black stain with Heidenhain
iron alum MHaematoxylin, In a few instances the nucleus was



PLATE XVII

F’-‘.c 1 =2, ww of
Stomatophora n.sp(b).

1. 10 X 100X,
2. 10 x ‘00}{.






ellipsoidal in shape, With toluidine blue stain there is
an indication of the presence of a small karyosome.

Gametocysts that are observed are always spherical.
The spores are irregularly crowded within the cyst.

Jpores are navicular,

For measurements see Table XIII
LIFE HISTORY

(Plate XVIII)

when twe trophozoites become mature, they approach
each other, attach and their suckers fuse dissapearing
thereafter. BHoth the gametocytes secrete a cyst wall around
themselves., Two gametocytes enclosed by a cyst wall underge
reduction in volume, As & result the gametocyst that is formed
is much smaller in size than the actual sizes of the two
initial gametocytes. In fixed and stained smears, a
considerable space between the cyst wall and the gametocytes
is occassicnally seen, This may be an artifact, caused by
the action of the fixatives. The gametocyst is always
spherical in shape,

Gametes are formed by the division of the nucleus
and the accumulation of a bit of cytoplasm around each of



TABLE XIII

Measurements of Stomatophora n.sp.(b)

HANGE A VEHAGE
Body diameter 50.4 u - 93.6 u 71.“}:_
lucleus 10,8 u = 18 15.08 u
sucker 21,6 u = 39.6 29.28 u
[Mucron 10,8 u ~ 28,8 u 19.26 u
Spores 1:-& 710 n Tl a
Spores breadth 3.55u = 4,4 4,02 u
Gametocysts WDOun =- l'iB.B u 110,16 n
Gametes T2 p = 2,1 1 1.86 n




Fig. 1
Fig. 2
Fig. 3
Fig. &

Fig. 5
Fig. 6
Fig. 7
Fig, 8

Trophozoitee Stomatophore nesp.(b)
Gemetos, formed by the accumulation of cytoplasm,
.‘-:‘-nnu-mmuﬂm

gemotocyst, Residudl oytoplass is seen
in the cantre,
mmm“ ” nﬂ; m‘. |
Developnaent | .

of a young trophozoite within the

sparn morulae






the products of division, The line of demarcation
between the two gametocysts is still discernilble at this
stage, Gametes arrange themselves olonz the periphery

sach individual zygote secretes a hard chitinous
wall and becomes navicular spores, The gamotocyst always
shows & bt of resfdual cytoplasm which soon disappears,
A mature gametocyst is completaly packed with spores.
The spores are octozolcs

Uiscussions

Stomatophora neSp.(b) does not resembile any known
species deseribed so far .nder the genus, It differs from
Stonatophors soronats. Siematophors dladana, in the position
of the suckers It has close resemliance to Stomatophorg
nespe(a) except that the mugron in the parasite under
The pactern of the suscker also varies, The parasites
under report also differs from Stomatophora nesp.(a)
in the geasurements of the body and can safely be
regarded as a distinct speciess
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Diagnosis

Family Stomatophoridae Bhatia
Trophozoitea are spherical to cylindrical or
cup~ shaped with sucker-like epimerites; spores
are navicular, ends truncated. Octozoic, in
seminal vesicles of Pheretima.

Genus Stomatophora Drzhevetsikiy
Spherical or ovoid; anterior end with a sucker-

like epimerite with a central mucron; spores
navicular, Usually in the seminal vesicles
of Cligochaetes,

Specific characters

Body sphericaly periphery of the body is often deeply
indented giving a petaloid appearance to the
body. Presence of a central sucker with a wide
mucron filled with vacuole like areas. Nucleus
is eccentric in poaition and spherical.
Cytoplasm is alveolated, Spores navicular and
truncated. Coelozoic.

Host: Pheretima diffringens Baird (Oligochaete)
Site of infection: Seminal vesicles,
Locality: Pedong( altitude 1209m) Darjeeling district, West

Bengal.



~d
(4]

NEW GREGARINE PARASITE (No.14)

Stomatophors n.sp. (c)

(Plate Jcix, Pige1-2)

Occurrence

The parasite has been detected in the smear of the
seminal vesicle of Pheretima alexandri(Beddard), an
Oligochaete collected in the month of July 1978, at Jor
Pokhari (altitude 2171m), Darjeecling district, West Bengal.

Morphology

Trop.ozoites are spherical in shape and are
surrounded by a fine pellicle, Cytoplasm Lis alveolated,
Nucleus is situated near the periphery of the body. It is
spherical in shape and takes up a dark stain uniformly. A
karyosome is not visible. The sucker is the most
characteristic feature of the parasite, It is wmore or less
centrally placed, A mucron is not distinguishable. From
the sucker blunt and long prolongations radiate outwards.
The number of these prolongations vary from one individual
to another, The entire sucker is surrounded by a dark halo.
For measurements see Table XIV.



Discusalon 3

NI nete(0) doos wt rescalile wy lnown
specieca desoribed undor the gams so fare It e got
arparent stntlarty with Jtgpotonhory Rensskensdd o4 Jipateobore
ogtinpd (A Shottarjes 1971 « thools unpublished) in that the
Zregorine is discodd in ahape, Mt the sudker pottom is
entiraly different, whoreas the mucron Lis present in all the
Stom tophorids thet hewe boen desoribed by Ae Chattorjee, it is
absent in the sresarine undor paporte The Llunt prolongotions
are not constant in mmbar, Vardations oleo ocoxr in the
aize of the sarasitess

It differe fronftonatonhorn nemoe(a) o Jhomatophops nempe (D)
in tho shapo and structure of the sudker. In both the
above cases the outline of the parasite dips down ot cartain
intarvals siving the paragite a petalodd appearances This
is not the case in the Jtomatophore under raports
Agadn the sudtor pattern is on entraly cow feoture, (o
petoloid croun is presante

The dfferances are consplouous and the parasito
can cafely be regaded as o now opecies undar the gemus,

e g e —— e



PLATE XIX
Figs.1 = 2, Stomatophorg n.sp.(e) 10 X 45X.

Fig. 3. m NeSPa (B) 10 X 45X,
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Diagnosis

Family Stomatophoridae Bhatia
Trophozoites are spherical to cylindrical or
cup~ shaped with sucker like epimerite; spores
are navicular, ends truncated. Octozoic; in
seminal vesicles of Pheretima.

Genus Stomatophora Lrzhevetskiy
Spherical or ovoidy anterior end with a sucker
like epimerite with a central mucron; spores
navicular. Usually in the seminal vesicles
of Oligochaetes, [hc parasite has been placed

under the genus,

Specific characterss

Body sphericaly periphery of the body is .

un bveken o siving the parasite a spherifasl
appearance. Presence of a central sucker which
has no central mucron. Nucleus is eccentric in
position and spherical. Cytoplasm is
alveolated, Spores navicular and truncated,
Coelozoie, Ior the present the parasite has

been referred to as Stomatophora n.sp.(c).




Hest: FPheretime alexandri Beddard 01! sochacta,)
Site of infection: Seminal vesicles

Locality: Jor Pokharid ( altitude 1271m), Larjeeling district,
Vest Dengal,.

TABLE X1V
Measurements of Stomatophora n.sp.(c)

HANGE Jﬂfﬂm
Body diameter 0.6 u = 9% Co'2 u
Nucleus 108 u =252 u 4, & »
Sucker 13,6 p =136 2.3 u




NEW CREGARINE PARASITE (No.15)
A (a) n.gen., n.sp.
(Plates XX « XXII, Figs. 1 =3)

Occurrence

The parasite has been detected in the smear of the
coelomic fluid of Amynthas hawayanus (Resa), an Oligochaete
collected in the months of October, November, May, June and
July 1976, at Goomti (altitude 1372m), Darjeeling distriet,

West Bengal.

Morphologys
Twe forms of the trophozoite were encountered., A

larger form and a smaller form.
Larger formi

Mostly selitary trophozoites were observed and one
instance which appeared to be an early gametocyst stage.
The gregarines are slightly curved bodiea concave on one
side and bulging out at the other, Dlue to active
movement the parasite exhibits a large variety of shapes
that range from a rotund form to an elongated one,
A thin pellicle encloses the body. The cytoplasm is
alveolated and packed with paraglycogen granules. At the
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two terminal ends of the body two epimerites occur. These
epimerites are the characteristic features of the parasite,.
Each epimerite consists of short, thin and contractile
processes, four to seven in number, arranged in the form of
a crown at each end of the trophozoite. The processes are
extremely mobile and due to contractile nature they appear
to change their shape frequently. The granular part of the
cytoplasm, i,e.the endosarc is clearly visible within these
processes, The granular part is surrounded by a clear
extention of the body wall., HNucleus is more or less
elongated and gently tapers at the ends. It is eccentric
in position, A karyosome is not visible, though a 1lightly
stained area occur in the centre in materials stained with
iron alum Haematoxylin stain, A karyosome is however, seen
in fresh material examined in saline water, The cytoplasm
is heavily laden with reserve paraglycogen masses and take

up deep stain,

Smaller formsi:
These are very much like the bigger forms, except that

there is a slight variation in the shape. The individual
is sausage shaped and is occasfionally bent in the middle,

Epimerites consisting of flexible processes are present at
the two extremities as in the case of the bigger forms,
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PLATE XX

Fig. 1. Camera luecida drawing of A (a) n.gem.

Fig. 2. Camera lucida drawing of the smaller

form of A (‘). Nefl@NegNe B,
10 X 45X,

Fig., 3. Epimerite of 4 (a). 10 X 100X,



PLATE XXI

Figs. 1. Smaller form of A(a) n.gen. n.sp.
15 X 40X,

Fig. 2. Larger form of A(a) n.gen. n.sp.
15 X 40X.

Fig. 3. Photomicregraph of an enlarged
view of the epimerite of A(g). n.gen.
15 X 100X.






PLATE X x11I

Fig.1s Spore of A (a) n.gen,n.sp.
10 X 100X,
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The smaller form has a greater degree of flexibility and as
such they present a greater variety of shapes., The
nucleus is eccentric in position. As in the case of the
bigger form the nucleus tapers gently at the two enda.
Cytoplasm of the smaller form possesses scanty paraglycogen
material, and takes up light stain,

The spores are biconical in shape.
For measurements see Table XV (a) & Table AVl (b)

Discussiont

A(a)n.gen. ,n.sp., shows certain similerities with
Rees 196%)

wwwﬂm[mmtm
epimerite is composed of blunt flexible processes consisting
of internal granular endosarc surrounded by @« clear ectesarc.
The present parasite has two sucl epimerites at the two
poles in contrast to a single epimerite which occurs in
Dendrocystis(~ Arborocystis) piriformes, Apart from this
difference, the two parasites also differ in their choice of
host and in their choice of the site of infection, and also

in morphological characteristics.



TABLE XV (a)
Measurements of Al(a)jn.gen,, n.sp.

Larger forms

T T .

HANGE | AVLRAGE

Length 140 @ = 306 m 244,68 m
Breadth 57.96 p = 147,06 p 104.88 u
:r;nl? length s 27.06 p - 43,02 p " !ﬁ-_l_&p
Mucleus breadth 12.60;-23.42 ’-—-. 17.66 n

-

——

—
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TABLE X (w)
Measurements of A(a)n.gem.,n.sp.

_Smaller forms
RANGE AVERAGE
Length 54.84 u - 172,44 n 106.68 u
Breadth b p~-5n 29.12 _pL
Mucleus length 14,76 u - 29.52 p 21.83 n
Nucleus breadth 5.76 u = 17.64 9.86 u

o
N
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Earlier report of a gregarine possessing two epimerites
of the described nature does not exist in the literature,

Due to the occurrence of biconical spores and also
due to the fact that the gregarine possess epimerites
consisting of flexible processes comparable to that in
Lendrocystis(~ Arborocystis) piriformis, tne parasite under
report has been placed under the Family Monocystidae.
A new generic name is proposed to be assigned to this parasite.

Diagnosis:
Family Monocystidae Butschli

Spores spindle-shaped.
The parasite has been placed under the Family
on account of this,

Genus A n.gen.
Solitaryj presence of sucker-like epimerites
at both ends of the body; body elongate,
generally concave on one side and convex at
the other. Nucleus eccentric and elongated.

Spores biconical; Coelozoic.

Specific characters:
Two epimerites consisting of variable number
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of flexible processes occur one at each
end of the body, Body is convave on one
side and is convex on the other side,

Nucleus eccentric in position. Spores
biconical. Coelozoic.

flost: Amynthas hawayanus Rosa (COligochaeta )
Site of infection: Coelomic fluid.

Locality: Goomti (altitude 1372m), Larjeeling district,
liest Bengal.

ADDITIONAL OBSERVATION:

From the survey undertaken in the course of the
present study it is found that the parasite is seasonal, that
is to say that they are avallable only at certain periods of
the year, In the month of October, the host earthworms
showed a very high incidence of infection. The collection
in the month of May, showed a far lesser incidence and the
few parasites that occurred were immobile, Collections of
the samples made in the month of July revealed a total absence

of the parasite.



NEW GREGARINE PARASITE (Ne.16)

E (a) n.gen., n.sp.
(Plate XXITI, Fig. 1 = 4)

Occurence
The parasite has been detected in the smear of the

coelomic fluid of Apporectodea trapenoldes ( Duges) an
Oligochaete collected in the months of March and April
1978, at Senchal (altitude 2269.66m) Larjeeling district,

West Bengal,

Morphology:

Irophozoites change snape constantly though they
retain an elongated appearaence in general., J‘he only
constant feature as regards its shape is that one end is
blunt and rounded wihlle the other tapers to a peint, The
entire body is enclesed by a thin pellicle, Cytoplasm is
filled with large elongated paraglycogen granules, and
interspersed in between these granules there occur a large
nugber of deeply stained bodies which are spherical in
shape and variable in size, lucleus flows along with the
current of cytoplasm, and in fixed and stained materials
it occupies different positions in the body. [Hucleus is



ellipsoidal in shape but in occasional specimens it is
slightly spherical, Nuclear memberane is very thick at
certain places, thin elsewhere , and is unevenly stained with
iron alum haematoxylin, Karyosome is variable in shape

and size anc consists of darkly stained and lightly stained
areas, The vhole structure of the karyosome is

suspended within the mucleus by some thin connections
extending towards the nuclear membrane, The empty areas

in between these connections give the nucleus a vacuclated

appearance,

Spores are large and typically biconical in shape.
For measurements see Table AVII,

DM scussion

On account of the typica iy biconical spores that
have been found along with the trophozoites, the parasite
has been placed under the Family Monocystidae. ho member
of the various genera that come under this Family have any
similarity with the gregarine under report, which is unijue
in exhibiting a constant change of shape in the living
condition., The only other member of the Family
Monocystidae, having an elongated shape is Nematocystis.



PLATE XXIIX

Figs. 1 = 2, Two forms of the parusite
B(g) negen. n.sp, [he deep stained
bodies are seen interspersed in the
endoplasm. 6 X 45X,

Fige 3 = 4, Enlarged view of the nuclel of the
above parasites. 10 X100X,

Fig. 5. Photomicrograph of B (a)n.gen.,
showing the nucleus and the deep
stained bodies. 10 X 40X,



PLATE I
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The parasite under report, however, chunges its form
constantly unlike Neratocystis , and exhibits distinct polarity
in having a rounded end and a tapering end, characgers
not seen in Nematocystis. The nucleus of this parasite
also possesses peculiar features not comparable to anything
seen in the mucleus of gregarines belonging to other genera.

In view of these peculiarities it is proposed to
create a new genus for receiving this parasite.

Dliagnosis

Pamily Monocystidae Mitschli
Sporea spindle shaped.
The parasite has been placed under the
Family on account of this,

Genus B n.gen., N.8p.
Solitury; changes shape constantly thougn they
retain an elongated shape in general,
Spores biconical., Coelozoic,
The parasite as been placed under this genus.

Specific characters:
Selitary; body changes shape constantly
while retaining its elongated appearance in
general, 0(ne end is rounded and blunt and



FLATE XOII A

Speres of B(g) Negon., NeSPe
10 X 100X



PLATE XXIII A




Measurements of B(a)n.gen.,n.sp.

TABLEXI

r RANGE . AVERAGE
I""i?r 1 254,22 p - 4484 p 320.836 n
Breadth 34,2 p- 83.52n 51.796 u
Mucleus length 19 p=~ 38 p 1 26,95 p
Mucleus breadth 17,00 p = 25.2 p 19.9% n &
hﬂslrn granules 2B p = 440 2,72 n
Deep stained bodies 2Bu=- 3.55p 1.715 p

20.52 3 X 10.8 p

o —

29.5p X108 p

L6JJ



the other end tapers to a point, ucleus
ellipsocidal, with a thick nuclear membrane.
Karyosome variable in shape and size and
consisting of deeply stained and lightly
stained arcas... suspended within the
nucleus by thin filamentous connections,
Cytoplasm dotted with deeply staining bodlesj
Spores biconical; Coelozoic.

fost: Apporectodes trapezoides uges (Oligochaete)
Site of infection: Coslomic fluid.

Locality: Senchal (altitude 2269,66m) Darjeeling, vest Bengal.
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NEW GREGARINE PARASITE (No. 17)
B (P)n. gen., n. sp.
(Plate xx1y Figs.1 =4 )

Occurrence

The parasite has been detected in the smear of the
coelomic fluid of Apporectodes trapezoides ( Duges) an
Oligochaete collected in the months of March and April 1978,
at Senchal (altitude 2269.66m), Darjeeling, West Bengal.

Morphology

Trophozeites change shape actively, forming in a
majority of cases one or two elongated processes of the
pellicle,at the terminal ends of the body, while the
rest of the body, consisting mainly of endoplasm occur as
an elongation or as a temporary bulge., Endoplasm is packed
with large elongated paraglycogen granules, but scattered in
between these there occur a number of deeply staining
spherical bodies, [Nucleus is ellipsoidal in shape, but
spherical ones have also been encountered, In fresh smears
the nucleus flows along with the endoplasme. In stained
preparations the nucleus takes up various positions. A



PLATE XXIV
Figs, 1 = 4, Variouas forms of H(B) n.gen.
nesp. The pellicular excentions seen
vary in number, 6 X 45X,
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spherical and deeply stained karyosome, eccentric in
position is present in the nucleus,.

Spores are large and biconical in shape.
For measurements see Table AVIII,

Discusaions
The present parasite is plsced under the Family
Monocystidae because of the presence of bicomical spores,

Forme having temporary pellicular extentions show

some similarity to Sirhynchocystis globoss (Biacia and
Chaterjee 1925) which also exhibit extentions designated

‘spine like processes’ (Bhatia amd Chaterjee 1925). In
both the ccses the ends of the extentions or 'spine like
processes’ are not always of the same length, and in both
cases these are devoid of the gramular endeplasm, This
similarity is however, more apparent than real because in
Re.globosa the spine like processes, are permanent features
while the processes seen in the purasite under report are
temporary in nature,

D.globosa is restricted to the coslom of Pherutime
posthume and in other species of fheretims, whereas
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the present parasite occurs in the coelomic fluid of
Apporectodea trapezoldes.

The parasite differs from 3 (a)n.gen., n.sp. in the
structure of the nucleus and in possessing extentions of
the body formed of pellicle alone.

In view of the inconstant shape of the body, it has
been placed under genmus B , and due to the presence of
occasional temporary pelliicular projections simulating
permanent snine like processes of irhynchocystis, features
found novhere else in other gregarines, it is felt
necessary te erect a new species to receilve this parasite.

Diagnosis:
Family Monocystidae Butschli
Jpores spindle shaped,
The parasite has been placed under the
Family on account of this,

Genus 2 n.gen. _
3olitary; changes shape constantly though
they retain an elongated appearance in
general, pores biconicalj Coelozoic,
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Specific characters:

Trophozeoites change shape actively, and

in a majority of cases produces one or two
elongated pellicular projections, the rest
of the body consists of endoplasm which is
either clongated or appear as a temporary
bulge. lHucleus spherical to ellipsoidal
with a large spherical karyosome.
Endoplasm dotted with several deeply staining
bodiea, Spores biconical., Coelozoic,

dost: Apporectodea trupezoides OCuges (Oligochaete )
Site of infection: Coelomic fluld,

Locality:

Senchal (altitude 2269.66m) Darjeeling, vest
Hengal,



NEW HOST RECORD

Stomatophora coronata has been previously
recorded by Hesse (1909) from Pheretima havayangs
and Bhatia (1924) from Pheretima barbadensis.

During the present investigation it was found

that this parasite occurred also in Pheretima californica,
differing only in measurements.

GENERAL CHARACTERS of Stomatophora coronata. (Hesse)

Body ellipsoidal; sucker present at the anterior
end. The sucker consists of a central mucron surrounded
by a crown of petals, which are variable in number,

The nucleus is spherical., See Table No.XIX for a

comparison of Stomatophora coronata discussed earlier
and the same parasite reported here,

DISCUSSION

From the above data, it is clear that the
species obtalned. from Kalimpong are much smaller in



in size than the one described by Hesse (1909) and Bhatia

" (1924). Apart from the size factor, the
general body outline of the parasite, spores and sucker
are more or less similar as also the various stages of
the l1life cycle of the parasite,

It is possible that the variations in the size
could be due to envircnmental factors, particularly so as
the altitude of Kalimpong is much higher than that of
Punjab or Laljore,

Hence to date it can be concluded that Stomatophora
coronata , has been recorded from India for the second
time with its host being Pheretims californicaj the
specimens were collected fram Kalimpong (alt. 1249m).

Pheretima barbadensis was collec ed from Punjab and Lahore
by Bhatla.

It may also be mentioned nere that Pheretima californica
has been recorded for the first time from India, (Soota 1977).
It was recorded previously from several seperated areas

gutl:l.de India.



TABLE NOsz XIX

COMPARISON BLTWEEN 3. coromata ( HESSE 1909) & S.coromgta UNULR RLPORT.
Length 38 u - 80 u (average) Lup - 72n
| Breadth 60 u = 100 p (meocimum) AN = 46 n
| Gametocysts | 60 m -~ 70 m (average) 45p = 65 m
Spores Macro - 9 p=11 u by 5 p=6 n
Host Pheretims sarbadensis Pneretime calliornica
Taoian |
Locality Punjab & Lahore Kalimpong

00¢
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REVIEW AND CHECKLIST OF TH: ACLPHALINE GREGARINES
FCUND IN THE TERRESTRIAL CLIGOCHAETES (BARTHWOHMS)

IN INDIA
( * indicutes new snecles described in the theais)
Familys= Monocystidae Butschli,
g ), o il s .
Genus:=- Monocystis sStein

1. M. beddardi Ghosh 1923
In the seminal vesicles of sutyphoeus nicholsoni,
collected from Calcutta, ¥e t Bengal.

2. M. bengalensis Ghosh 1923
In the seminal vesicles of Pueretime posthuma,
collect d from Calcutta, west Benzul,

3+ M lloydi Ghosh 1923
In the seminal vesicles of Pheretims posthuma collected

from Calcutta, west Bengal.

4, M. pheretimi Bhatia et Chaterjee, 1925
In the seminal vesicles of Pheretima posthuma, collected
from Punjab and Bombay.

5. *Monocystis n.sp.(a)
In the seminal vesicles of Apporectodea trapezoides,
collected from Senchal (alt., 2269.,66 m), Darjeeling.



- ROR

Genuss~- Nemotocystis Hesse
6+ N. hessel Bhatia et Chaterjee, 1925,

Te

.

e

10.

1.

12.

13.

In the seminal vesicles of Pheretima hecerochaets,
collected from Punjab.

Ne plurikaryosomata fhatia et Chaterjee 1925,

In the seminal vesicles of Eisenia foetida , collected
from funjab and Jasaull.

N. stephensoni Ihatia et Jetma 1926,

In the seminal vesicles of Lutyphoeus incommodus,
collected from Punjab and Kasauli,

Ne yermicularis lesse 1909,
In the seminal vesicles of Pheretima barbadensis,
collected from Punjab,

* Nematocystis n. sp. (a)

In the coelomic fluid of Apporectodea trapezoides,
collected from Senchal ( alt. aﬁs.sﬁ).ﬁmraum.

* lematocystis n. sp. (b)

In the coelomic fluld of Pheretima diffringens,
collected from Goomti ( alt. 13572m), Lurjeeling uistrict,

* lematocystis n. sp. (c)

In the seminal vesicles of Lutyphoeus gammiei, collected
from Mangpoo ( alt. 2164,75m), Darjeeling district.

* Mematocystis n. sp. (d)

In the coelomic fluid of Pheretima diffringens,
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collected from Goomti (alt., 1372m), Larjeeling discrict,
14, * lNematocystis n.sp(e)

In the seminul vesicles of Lutyphoeus gammiel, collectec

from Mangpoo (-1t, 2164.75m), turjeeling district,

GCemus: Apelocystis Cojmettl de Martils

15« A. matchedl Bhatia & Setna 1926,

In the seminal vesicles of Megascolex trilobatus,
collected Irom Bombay.

16. * Apologystis M.sp.(a)
In the coelom, growing on top of the dorsal vessel of

Fheretima robusta, collected from uarjeeling (alt. 2001m)

17. * Apolocystis n.sp.(b)
In the coelom, growing on top of the dorsal vessel of

Pheretims robusta, coliected from Darjeeling (alt, 2001lm)

18. * Apolocystis m.sp.(c)
In the coelom, growing on top of the alimentary
canal (anterior region) of Pheretims alexandri, collectea
from Kalimpong (alt. 1249.,7m) barjeeling district,

19. * apolocystis n.sp. “)
In the coelomic fiuid of Pheretima diffringens, collected

from Goomti (alt. 1372m), Larjeeling district.

Family - Zygocysttdﬂe Bhatia
Genust Zygocystis Steir

* Zygocystis n.sp.(a)
In the seminal fluid of Pheretima galiformica, collected



Family . Stomatophoridae Phatia
Genus! Stomatophora Drzheve

21,

22.

23,

24,

25.

26,
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from Kalimpong (elt, 1249.7m), Darjeeling district,
sskiy

3. bulbifera Bhatis and Jctna 1926
In the seminal vesicles ol Pheretims elongata, collected
from Bombay.

S. coronata Bhutic 1924,
In the seminal vesicles of Pheretima barbadensis, collects
from Punjab,

S. diadema Bnstia 1924,
In the seminal vesicles of Pheretima barbadensis

collected from Punjab, and Pheretima posthuma
collected from Calcutta.

* Stomatophora n.sp.(a)

In the seminal vesicles of Pheretims diffringens,
collected from Pedong (alt. 1209, lurjeeling district,

* Stomatopiora n.ep.(b)

In the seminal vesicles of Pheretima difiringens,
collected from Pedong (alt.1209m ), Uarjeeling district,

* Stomatophora n.sp.(c)
In the seminal vesiclis of Pheretima

cellected from Jor Poknari (alt. Z171m), Darjeeling
district,



i05

Oenuss A n.gen.

27. » A w N.gEnNes N8P,

In the coelomic fluld of Amynthas hawayanus,
collected from Goomti (ult. 1372m), Larjeeling district.

Genus: ‘. NegeN.
28, * l w NegeN, N8P,

In the coelomic fluid of Apporectodea trapezoides,
collected from Senchal (alt, 2269.66m), Larjeeling.
29, * B (b) n.gen. n.sp.

In the coelomic fluid of spporectodea trapezoldes,
collected from Senchal (alt, 2269,66m), Darjeeling.
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UNPUBLISHED WORK Ol GREGARINES OF LNDIAN BARTIWORNMS

hile reviewing tho literature on gregarines des-
crdibed from Indian carthworms, I have come across
descriptions of twanty seven new taxa proposed by Dre A
of the University of Caleutta, 1971.

matter was referred to Dr, R.V. Mélville, Secretary, Intere
national Commisaion on Zoologicdl lomenclature, and he
kindly opined that under the circumsbinces it will be
right to ignore Dr, Chatterjee's new names, as his work
dous not satisfy Articles 8 -« 9 of the international

Code of Zoological Homenclatures

It may be mentioned here, that none of the gregarines
described by me in the theais resemble those described
by Chatterjee, 1971.

The letter from Dr, Melville is given in the
Appendixe



