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Occurrence of the Ciliate Protozoa Butschlia parva
Schuberg in the Rumen of the Ovine1
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The holotrich ciliate protozoa, Biitschlia parva Schuberg, has been observed in
the rumen of the ovine. Limited data suggest that the concentration of B. parva

in the rumen follows a diurnal cycle similar to that of the other holotrichs.

The species Butschlia parva was first observed
in rumen contents from cattle by Schuberg (17)
in 1888. He established the species and genus,
which were subsequently placed in the family
Butschliidae, suborder Rhabdophorina, order
Gymnostomatida, subclass Holotricha under the
class Ciliata. Since that time, only a few reports
have appeared in the literature on the occurrence
of this species. Although no details are given,
Sharp (18) implied that B. parva was observed in
some samples of rumen contents gathered from a
large number of cattle and sheep on the Pacific
Coast of the United States. In 1933, Kofoid and
MacLennan (10) reported the occasional occur-
rence of this species in Bos indicus or humped
cattle. Hungate (8), in 1943, mentioned observa-
tion of the genus Butschlia in the rumen contents
of cattle in Texas. More recently, in 1965, Clark
(3) reported the occurrence of this ciliate in four
cows in New Zealand. Becker and Talbot (2)
specifically mentioned that this genus was not ob-
served in their survey of 26 cattle in Iowa. Thus,
with the possible exception of the report by Sharp
(18), I acm not aware of any previous observation
of B. parva in sheep. Comprehensive studies of
the protozoan fauna of the ovine rumen have been
reported from Australia, Egypt, Scotland, the
United States, and Japan, with no mention of this
species (1, 4, 5, 11-13, 15, 16, 19, 21).
The samples of rumen contents in which B.

parva Schuberg was observed were obtained from
a fistulated Cheviot wether, housed at Michigan
State University, East Lansing. The animal was
being fed once daily, 800 g of a ration contain-
ing corncob pellets (45%), dehydrated alfalfa
meal-17% crude protein (35%), rolled oats
(12.6%), molasses (5%), urea (0.4%), and a

' Approved for publication as Journal Article no. 88-69 by the
Associate Director of the Ohio Agricultural Research and
Development Center.

mineral and vitamin mix (2%). An experiment
was being conducted to determine the effects on
holotrich concentrations of feeding a limited
quantity of the daily ration (h or 160 g) at
normal feeding time and the remainder of the
ration (f. or 640 g), 4 hr later. Protozoa were
counted by the method of Purser and Moir (14).
Photomicrographs of B. parva, varying con-

siderably in size and shape, are shown in Fig. 1.
From measurements taken on 36 different cells,
the mean and standard error of the mean for
length and width were 55.3 1.2 ,gm and 35.4 i
0.8 ,um, respectively. The range in length was from
41 to 67 ;um, and for width, from 26 to 48 ,um.
These dimensions are slightly larger than those
reported by Clarke (3) for measurements taken
on 10 specimens. He reported a mean, standard
error of the mean, and range for length of 46.9
1.6 ,um, 38 to 57 ,um; for width, 24.7 + 0.8 Mm,
22 to 30 ,um. Schuberg (17) listed ranges of 30 to
50 Mum for length and 20 to 30 umm for width.

Figure 2 presents the results of the experiment
to study concentration changes of the holotrichs
with respect to feeding only a limited portion
of the ration at the regular feeding time. It ap-
pears that the immediate increase in total holo-
trich numbers is primarily a multiplication of
Dasytricha, whereas Isotricha species were re-
sponsible for the increase observed 4 hr later,
when the remainder of the ration was fed. Al-
though total numbers were considerably less, the
concentration of B. parva began to increase with
the first feeding, reached a maximum immediately
after the second feeding, and then began to decline
at roughly the same rate as the other holotrich
species. On the basis of these very limited data,
and previously published diurnal cycles for the
holotrichs and entodiniomorphs (13, 20, 22), it is
suggested that the numbers of B. parva follow a
diurnal cycle simnilar to that of the other holotrich
species.
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FIG. 1. Photomicrographs of two different cells of
Biitschlia parva, illuistrating the range of length and
width observed between individual organisms. (A) 67 X
33 um; (B) 52 X 40 MAm. Direct illumination. Magnifi-
cation: ca. 1,35OX.

Unfortunately, the animal went off feed several
days after completion of the above experiment,
and was not included in further studies. Protozoal
counts on these particular samples were not made
until considerably later, at which time the pres-
ence of B. parva was first noted. Although this
animal was in close contact with other sheep
being used for experiments on holotrich numbers,
B. parva was not observed when samples from
these sheep were counted.

Plant particles were not observed within the
cells of B. parva at any of the sampling times, pos-
sibly suggesting that this species resembles the
other holotrichs in utilizing soluble sugars as a
primary source of energy (6, 7). Although numer-
ous attempts were made to stain the formalde-
hyde-preserved samples with iodine, to reveal the
possible accumulation of storage polysaccharide,
no conclusive results were obtained. Possible
explanations for the difficulties encountered might
be that the holotrichs were not starved or depleted
of their reserves prior to feeding, as outlined by
Gutierrez (6), or that the concentration of soluble
sugars was quite low with this ration.
To compare the numbers of B. parva found in
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FIG. 2. Concentration changes of total holotrichs,
Isotricha, Dasytricha, and Butschlia parva, in response
to feeding a very limited amount of the daily ration
(Yj) at normal feeding time. The remaining daily ration
(i) wasfed4 hr later.

this study to those reported by Clarke (3) in cattle,
total protozoa counts were made on the 4- and
4.5-hr postfeeding samples, and the percentage of
B. parva of the total ciliates was calculated. Values
of 0.43 and 0.52% were obtained. Clarke (3) re-
ported values of 0.2, 0.2, 0.2, 3.4, 2.4, and 0.6%.
With the exception of the two high values, 3.4 and
2.4%, the present data would be in approxi-
mately the same range. Those animals with the
high percentages of B. parva also had an excep-
tionally high percentage of Dasytricha at the same
time, indicating favorable conditions for the
growth of holotrichs.
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