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The fermentation of cellulosic substrates
by gut anaerobic fungi is usually determined in batch culture by gravimetric
measurements of dry matter loss or by
quantification of fermentation endproducts [1]. These techniques involve destructive sampling of the cultures, thereby
requiring many replicate cultures in timecourse studies. Recently, a simple gas
production technique employing a pressure transducer has been developed [2].
This new technique can be used to follow
the growth of gut anaerobic fungi on particulate substrates without destructive
sampling and thus it is possible to obtain
an entire growth curve from a single culture bottle.
In the present study, 30 gut fungal isolates, belonging to the genera Neocallimastix and Piromyces, were used to ferment wheat straw (lOg dry matter (DM)
). DM losses were determined after
1
1’
harvest at the end of a 160h fermentation
period, with the values ranging from 3860%. Gas production was measured at 424h intervals, with total cumulative values
ranging from 100-150m1 gas. The ranking
order for total cumulative gas production
was similar to that for DM loss, suggesting that the gas production profiles were
reliable indicators of fungal growth. Cumulative gas production profiles were fitted to the model described by France et al.
[3], and predicted values for the growth
parameters, asymptotic gas pool size, and
specific growth rate at the time of half final gas pool were obtained. Lag-times
ranged from 16-26h and all isolates, except one, showed similar specific growth
rates, with values ranging from 0.031-

0.042h-!. The difference between the
measured and asymptotic final gas pool
size was found to be less than 3% for all
isolates. From the experiment, 16 isolates
were identified as good digesters of large
amounts of plant material and these isolates also produced high levels of gas. The
growth parameter values and DM loss
data were also subjected to a Canonical
Variate Analysis [4] and a hierarchical
cluster tree was constructed. The results
showed that of 30 isolates 20 can be
formed into two main groups at the 90%
similarity level and the other 10 isolates
grouped at lower levels of similarity. Generally, these groupings were similar to
those observed from DM loss and gas
production data.
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RUMEN PROTOZOA

Effect of sampling site on concentration and fibrolytic activity of protozoa in bovine rumen contents. C Mar-
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An apparent heterogeneity or stratification
within the ingested food materials and

microbial populations which form the
content of the reticulo-rumen generally is
observed. The bacterial concentration is
in

taken from the
dorsal sac than from the ventral sac. However, information is not available on the
location of protozoa and, more particularly, on the distribution of their enzyme
activities in the rumen. The objective of
this experiment was therefore to determine
effects of sampling site within the rumen
on the concentration and fibrolytic activity

higher

rumen

samples

of protozoa.
Four ruminally cannulated cows fed
twice daily were used to compare rumen
contents obtained from three sampling
sites in the

rumen

when animals

were

fed

(7 kg DM d) of 100%
I
40%
60%
hay or,
hay plus
barley. Samples
were collected from the dorsal (DS), ventral (VS) and anterior (AS) sacs lh prior
to and 3h after morning feeding on two
sampling days with a two-day interval.
Rumen contents were strained to obtain a
liquid phase from which pH measurements, protozoal counts and extraction of
protozoal enzymes by sonication under
anaerobic conditions were made. Polysaccharidase and glycosidase activities were
measured respectively by the amount of
reducing sugar released from xylan or
Avicel (cellulose) or p-nitrophenol from
two different diets

the

nitrophenol

derivatives of

xylose

and

Results reported here
of the two sampling times.

glucose.

are means

The distribution of protozoa in term of
concentration and fibrolytic activity was
different in the three sampling sites of the
reticulo-rumen (Table). Irrespective of
diet and sampling time, the major proportion of entodiniomorphs, representing the
major population of protozoa, was found
in the dorsal sac (40% mean; P < 0.01)
compared to the bottom of the reticulorumen. The specific activity of all studied

fibrolytic enzymes was correspondingly
significantly greater (P < 0.05) in the top
of

than in the ventral or anterior
The low pH values (P < 0.001) observed in the dorsal sac indicated a higher
fermentative activity in this site than in the
other parts of the rumen. Consequently,
the protozoa may contribute more than
was previously thought to the great digestive potential present at the top of the rumen classically attributed to bacteria.
rumen

sacs.
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