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ABSTRACT: An investigation has been made to observe the morphology of rumen ciliate protozoa. A total 458
rumen fluid samples of the Indian goat Capra hircus were collected for one year.  The study reveals that occurrence
of Polyplastron multivesiculatum (Dogiel 1925).  The body dimensions and variations of characters recorded from
the specimens taken (n=20) at random from different slides and compared with earlier findings and critical comments
were made on their specific identity. The presence of P.multivesiculatum in the rumen of goat is the new record in
Maharashtra (India).
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INTRODUCTION

Polyplastron multivesiculatum is an
entodiniomorphid ciliated protozoa,
belonging to the family Ophryoscolecidae,
(Order: Entodiniomorphida), was first
reported by Dogiel8 from the rumen of
domestic cattle in U.S.S.R.  After that, it
had been described from different
geographical parts all over the world and
several hosts.  Dehority5, from Alaska,
Ogimoto & Imai23 from Japan, Gocman et
al10  from Turkey, Talu28, Rasteldgi S. &
Gocman B.24  from the rumen of Goat in
Turkey. The study of rumen protozoan
populations in different areas provides
information about the geographical
distribution of ciliates the physiology and
feeding habits of hosts and the specificity
and phylogeny of individual species
(Dehority5; Ito et al14; Gocman & Gurelli9).
Becker and Talbott2 studied in American
cattle, Clarke3 studied in New Zealand

domestic cattle, Hsiung12 studied in Chinese
cattle.  However, very few morphological
studies have been done on the ciliate fauna
found in the rumen of Indian goat. Kofoid
and Maclennan15,16,17 studied in different
ruminants of India and Ceylon, Banerjee1

studied on rumen ciliates of cow, Buffalo
and sheep,  in India, Dasgupta, M.4 observed
ciliates in the rumen of Indian goat, Mathur,
C.S.19  studied the occurrence of ciliates in
domesticated animals, Misra et al20  studied
protozoan fauna of Indian cattle, Mukherjee
& Sinha21.22 studied ciliate protozoa from
black Bengal goats, Kulkarni18  observed
Entodiniid ciliates from cattle, Sanghai25,
studied from the rumen of goat, Sanghai &
Kshirsagar26,.27 observed ciliates from cattle.
The comparative studies of the rumen ciliate
populations of various hosts in different
regions should provide information on
phylogenetic relationships between the
rumen ciliates and the host ruminants
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(Ogimoto & Imai23, Gocman et al 11). The
present study reveals that occurrence of
Polyplastron multivesiculatum (Dogiel5) and
the information is compared with data from
previous reports conducted in other
geographical areas. .The study reports first
time in Maharashatra (India) the presence
of P.multivesiculatum in the rumen of goat.

MATERIALS AND METHODS

During the present study rumen fluid
samples were collected from 458 adult
Indian goats Capra hircus slaughtered at
abattoirs of Kannad, Dist. Aurangabad of
Maharashatra State (India).  After the
removal of the stomach the rumen was slit
open and 10-15ml of rumen fluid was
collected in a glass vial then the immediately
the glass vial was closed airtight and brought
to the laboratory.  It was centrifuged and
preserved by adding 1:1 glycerine alcohol
solution.  To determine the intensity of the
ciliates live specimen were examined under
the microscope by taking drop of fluid on
a clean glass slide.

The permanent slides of the sample
were made in duplicate stained by wet
Tungstophosphoric Hematoxylin stain.
Identification of genera and species of
rumen ciliates were based on description
published by earlier workers (Dehority6).
All the measures of the ciliates were based
on a study of 20 specimens (n=20) with an
ocular micrometer.

Description of the species: - (Fig. 1)
The body of this species is large, heavy

oval in shape.  The adoral ciliary zone is
relatively large comprises mouth.  It is
inclined ventrally at an angle of 25-30º.  The
left ciliary zone is comparatively short than
the adoral ciliary zone.  The operculum is
relatively large, broad, extends anteriorly
beyond the oral area.  The body surfaces
are smooth, dorsally it is convex than the
ventral surface, and ventral surface is
slightly concave especially behind the oral
area and just anterior to the anus.  The
greatest diameter measured in the middle
of the body.  The posterior end is smooth
rounded without any caudal lobe or spine.

The oesophagus is narrow tubular,
extends posterior into anterior third of the
endoplasmic sack.  The endoplasmic sack
is relatively large occupies greater part of
the body.  The ectoplasm is thicker than in
most of the genera, well marked by distinct
boundary layer.  The rectum is large, tubular
structure found at the posteroventral end of
the body beneath the right side of the body.
The rectum opens through a narrow slit like
anus extending from middle of the posterior
end to the right side.

The macronucleus is an elongate,
straight, rod shape body.    It founds slightly
to the right of the mid-line and shows deep
indentation at dorsal side where the small
ellipsoidal micronucleus is situated.  The
anterior end of macronucleus thicker
smoothly rounded.  The posterior end is
narrow, blunt ended.  There are four
contractile vacuoles situated at usual
position along the left dorsal side of the
macronucleus, one near the anterior end of
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the macronucleus, one at the level of
micronucleus, one at the posterior one-third
region of the macronucleus and one near
the posterior tip the macronucleus.  In
addition to that two vacuoles lie under the
dorsal surface and near the macronucleus.
Two vacuoles lie near the middle of the
right side, one between the skeletal plates
and one just below the ventral plate.  One
more vacuole present under the ventral
surface behind the oral region.

The presence of five skeletal plates is
the most differentiating taxonomic feature
of this ciliate; two skeletal plates lie beneath
the right surface are similar in position and
form to those in Metadinium and
Elytroplastron.   Dogiel7 found some
specimens in which the right plates are fused
partly or completely. The skeletal complex
on the left side of polyplastron is composed

of three plates connected by narrow bars.
They extend diagonally from the edge of
the adoral ciliary zone across the middle of
the body.  The first right dorsal skeletal
plate made up of 6-7 rows of prisms.  The
second right dorsal skeletal plate is slightly
narrower than the first.  The third plate
found beneath the left surface composed of
4-5 rows of longitudinal prisms.  It extends
from operculum diagonally across the left
side.  The two ventral plates, extends from
the anterior end of the median plate, one
going to the anterior end of each lateral
plate, and another only a short distance
posteriorly from the ventral edge of the oral
zone. Skeletal plates beneath the left
surface are found in only one other genus,
Elytroplastron. The body dimensions and
other measurements of Polytroplastron
multivesiculatum are given in table 1.

RESULTS AND DISCUSSION

Dogiel and Fedorowa8 firstly described
Polyplastron multivesiculatum from the
rumen of domestic cattle in U.S.S.R.
Thereafter many workers described this
species from different localities of the world
and various hosts Dehority5 studied in the
rumen of Reindeer, from Alaska, Imai S. &
K. Tsunoda13 from the rumen of sheep in
Japan, Ogimoto K. & S. Imai23  from Japan,
Talu28  From KKTC, Gocman B.10 from
Turky, Rasteldgi S. & Gocman B.24  from
the rumen of goat in Turky. A comparison
of the dimensions of the species described
here and those given by earlier workers are
given in table 2.

Fig. 1: Polyplastron multivesiculatum
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Table 1: The body dimensions and other measurements of Polyplastron
multivesiculatum are as below. All measurements are in microns. (n=20)

Sr.No. Parameters Minimum Maximum Average
1 Body

Length 138.15 245.60 188.03
Width 95.17 162.71 118.66
L/W Ratio 1.26 1.71 1.58

2 Macronucleus
Length 76.75 168.85 110.90
% Length to the Body 55.55 69.96 58.98
Diam. Ant. End. 12.28 30.70 18.11
Diam. Post. End 6.14 15.35 7.22

3 Micronucleus 6.14 16.89 9.14
4 Adoral ciliary zone (Mouth) 19.96 30.70 29.04
5 Left ciliary zone 16.89 27.63 21.57

Table 2: Comparative body dimensions of Polyplastron multivesiculatum

Parameters Authors
Dogil & Imai S. & Dehority K.Ogimoto Gocman B. Talu S. Rasteldgi Present

Fedorowa Tsunoda K. (1974)  & S. Imai (1999) (1999) & Gocman Study
(1925) (1972) (1981) B. (2003)

Length 120-190 122-200 110-210 122-210 177-247 133-205 114.2-179 138.15-245.60
(161) (165) (156) (209) (172) (150.28) (188.03)

Width 78-140 97-130 78-142 97-130 106-187 74-123 70-121 95.17-162.71
(95) (112) (103) (144) (97) (88) (118.66)

L/W ratio 1.7 1.5 1.51 1.46 1.77 1.37-2.11 1.26-1.71
(1.70) (1.58)
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