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Studying the effect of ciliate protozoa on fermentation parameters and
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Abstract

Protozoa is one of the microbial groups that make up to 50% of the total microbial biomass
in the adult cow's rumen. Many studies point to their impact rumen physiology, which
includes food utilization, cow health, and the release of waste materials to the
environment, with an emphasis on methane. The protozoa co-exist in a symbiotic
relationship with methanogens, in which protozoa supply hydrogen for the methanogens
metabolism, which in turn produces methane. The possibility of protozoa expanding the
activity of the methanogenic population is tempting, given the results of various studies
showing that the removal of protozoa in the rumen significantly reduces the amount of
methane emissions in the animal. The large focus on the prokaryotic components of the
microbial community led to a large gap in our understanding of the protozoa community,
which we aim to remediate, together with the under-explored protozoa-bacteria
interactions. Comprehensive information on the protozoal community dynamics and their
associated prokaryotes will contribute to understanding the role of rumen ciliate protozoa
in shaping the rumen microbial ecosystem. Therefore, our main objective is the
characterization of the protozoa community and associated prokaryotes across
developmental stages and feeding regimens, and evaluate the potential interactions
between protozoa and the prokaryotic community and its consequences on rumen
composition and function. This, in order to find a stable relationship regardless of host,
developmental stage, and management conditions. The results of the first year in the
laboratory show that, unlike the bacterial population, whose composition is greatly
influenced by the diet, the protozoa population is more stable, and if so, differs
substantially between the cows. This observation hints at other forces, beyond
environmental conditions (induced by diet for example), that dictate the composition of

the protozoan population. These results strengthen our claim that the protozoa population



is dictated in the early stages of development and therefore potentially it will be simpler
than the bacterial population to manipulate it which will be positive for different
phenotypes of methane production and eradication in the cow. The second year results
reveal that different protozoa are not equal in their contribution to the volatile fatty acid
and methane economy, when one population stood out in particular for its substantial
contribution in increasing methane production. This finding and this population is an
attractive target for removal from the cow's stomach to eradicate methane emissions
while preserving the energy economy of the cow. The third year revealed that protozoa
have many functions that were not known until now, which are related to the production
of hydrogen and its delivery to a large array of bacteria and various functions that include
the production of methane and acetate, and the oxidation of sulfate and nitrite. Together,
the results of this study led to a strong understanding of the contribution of protozoa on
the metabolism of the stomach and will form the basis for further animal experiments to

eradicate methane emissions.
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