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SUMMARY

The studies reported in this thesis were part of a continuing study on the effects

of supplementation of low protein diets with proteins that escape ruminal fermentation.

A basal diet of oaten chaff fed to lambs, was supplemented with casein,

formaldehyde treated casein (FC) or FC plus urea. Voluntary feed intake and

liveweight change of lambs was measured over a 105 d period. Feed intake, liveweight

gain, wool growth and feed conversion efficiency was increased by the addition of

treated casein. Urea plus treated casein did not improve responses above that obtained

by treated casein. Provision of a soluble protein source (untreated casein) did not

increase feed intake, liveweight gain or feed conversion efficiency.

A second feeding trial using lambs fed a basal diet of oaten chaff, showed that

supplementation with 100 g lupins, either untreated or treated with formaldehyde, did

not produce greater growth responses or feed conversion efficiencies than did

supplementation with 10 g urea.

Lambs fed a basal diet of cottonseed hulls increased their liveweight gain, feed

conversion efficiency and wool growth when supplemented with formaldehyde treated

casein. Lambs fed cottonseed hulls as the basal diet had nil or very low protozoa

populations in their rumen. Supplementation with sodium propionate or sodium acetate

had no effect on liveweight gain, feed conversion efficiency or wool growth. No

differences in glucose entry rates or acetate clearance was found in lambs fed

cottonseed hulls as the basal diet and supplemented with formaldehyde treated casein,

sodium propionate or sodium acetate.
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When lambs were kept at different environmental temperatures and fed a basal

diet of cottonseed hulls, their feed intake decreased at 37 °C. Supplementation of the

basal diet with formaldehyde treated casein resulted in increased liveweight gain, wool

growth and feed conversion efficiencies by lambs.

Lambs fed a basal diet of ammoniated barley straw and kept at 25 or 37 °C

decreased their feed intake at 37 °C. When supplemented with formaldehyde treated

casein at either temperature, lambs responded by increasing their liveweight gain, feed

conversion efficiency and wool growth. When supplemented with sodium propionate at

37 °C lambs lost weight and decreased feed intake. Water intake of lambs

supplemented with treated casein remained relatively constant over the two

temperatures whilst water intake by unsupplemented lambs or those supplemented with

propionate increased considerably at 37 °C.

Metabolic studies of lambs at 25 or 37 °C and fed a basal diet of ammoniated

barley straw supplemented with formaldehyde treated casein and/or sodium propionate

showed that the effect of temperature in decreasing glucose entry rates and urea entry

rates was through its effect on feed intake. Less urea was recycled to the rumen of

lambs housed at 37 °C.

Supplementation with bypass protein increased growth responses by lambs in all

experiments. Future studies are required to examine the effects of bypass proteins in

different temperature environments to determine whether there is a temperature by

supplement interaction.
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