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ABSTRACT 

ABSTRACT 

Animal production can be improved by lessening the dependence on ryegrass-based 

pastures as the sole source of nutrients for production. Ryegrass varies in quality and 

avai labi l ity and supplementation with appropriate forages wil l  maintain or improve 

production. This thesis defmes the nutritive characteristics of a range of forages, 

including temperate and tropical grasses, legumes with and without condensed tarmins, 

herbs and si lages, in terms of chemical composit ion, products of degradation and rates 

of d igestion using in sacco and in vitro methods. The forages assessed varied in crude 

protein concentration (CP; 7 .6 - 29.9 % of dry matter; OM) and neutral detergent fibre 

(NOF;  22.4 - 57.8% OM), with commensurate net appearance of plant as ammonia (0 

to 49%) and in sacco OM, CP and NOF degradation rates (%/h) from 3 - 26, 3 - 1 9  and 

4 - 28,  respectively. The Comell et Carbohydrate Protein System (CNCPS) was used 

to evaluate the abi l ity of forages to meet the energy and protein requirements of dairy 

cows. Oata suggested sulla (Hedysarum coronarium) ,  lucerne (Medicago saliva), red 

c lover ( Trifolium pratense) and white c lover ( Trifolium rep ens) as potential forages for 

feeding with medium to low quality pasture. 

Lambs were fed pasture, white c lover, lucerne and sul la alone or in mixtures and 

production, rumen digest ion parameters and estimates of protein synthesis were 

measured. Lambs fed white c lover, sul la, lucerne:sulla and white c lover:sulla had the 

h ighest daily intakes ( 1 .47 - 1 . 54 kg OM) and liveweight gains (28 1 - 308 g) compared 

to lambs fed pasture ( l . 1 O  kg OM;  1 1 6 g) .  Sulla had potential for feeding with pasture 

and lucerne, but energy limited production. Protein synthesis between lambs fed 

lucerne, sul la and lucerne:sul la were similar ( 1 62 - 1 80 g/day) and greater than pasture 

(93 g/day) . In a trial with dairy cows fed pasture (P), supp lementation with maize si lage 

(M)  or sulla (S)  did affect in sacco degradation and the maize si lage lowered in sacco 

D M  degradation rates (P, 7; M, 4; S, 1 6 ; P : M ;  5; P:S, 1 1  and P :M :S,  6 %/h). 

The work presented provides a foundation for formulat ing mixed forage rations to meet 

cow nutrient requirements and improve productivity in ryegrass-based pasture systems. 

Animal trials demonstrated synergistic effects of dietary components on both animal 

production and rumen microbial function. 
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