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Abstract

The dairy industry is extremely important to the New Zealand (NZ) economy, and it accounts
for approximately $16.6 billion in exports each year (1). In NZ, traditional feedstock for
cattle, such as grass and hay, consists of cellulose-based fibrous material that have limited
nutritional value due to their inherent resistance to degradation. As commercially available
feed treatments that use fibrolytic enzymes (FEs) from aerobic fungi are not currently
available in NZ, it is possible that pre-treatment of such foodstuffs with rumen microbe-
derived FEs could enhance fibre degradation, boosting animal performance and productivity

as such enzymes should be better suited to the anaerobic conditions of the rumen.

The main aim of this thesis was to identify effective fibre-degrading rumen bacteria and
attempt to improve their fibre-degrading, or fibrolytic, activity using non-genetically
modified methods. This was carried out by culturing 15 different rumen bacterial isolates on
five separate fibrous substrates, which resulted in 46 strain/substrate combinations that were

screened for fibrolytic activity.

The fibrolytic activity of each strain/substrate combination was assessed using two distinct
biochemical assays: 1) degradation of oat spelt xylan (OSX) or filter paper (FP), and 2)
degradation of para-nitrophenol-conjugated substrates that represent major biochemical
linkages in the plant cell wall. Three candidate strains were chosen based on these results to
improve fibrolytic activity further using mutagenesis and positive selection, and of these, two
strains showed a statistically significant increase in fibrolytic activity after 31 subcultures on
ryegrass (RG). The secretomes of these two strains was then investigated using proteomic

methods, which included 1D SDS PAGE, in-gel trypsin digest and mass spectrometry.

The overall results from this research serve as a foundation for the development of a feed
treatment to be used in NZ, which could provide financial benefit not only to dairy farmers,

but the NZ economy as well.
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