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ABSTRACT

Although crop residues have been acknowledged as potential tèed tbr ruminants, there is

still limiæd information available on the t-eeding value of some crop residues. For example,

the use of diets based on legume crop residues has received little attention compared to

their cereal counterpart. Globally, it is apparent that the production of legumes is increasing

every year, indicating that research should be directed towards improving utilisation of

hbrous crop residues of legume origin as livestock feed. This study provides information on

the signihcance of pea straw as a ruminant feed and the potential of two biological

æchniques for improving its feeding value.

Experiment One

In a preliminary study for this thesis, feed values for four cereal stubbles (triticale, wheat,

oat and barley) and pea stubble were ranked, based on chemical analysis, to assess their

potential nutritional benefit for ruminants. Pea stubble contained signiticantly higher levels

of ADF and ADL than any of the cereal feeds analysed. However, the higher level of N

observedinpeastubbleinttrisresearctL^ffit,W*sst+c4ies,.suggestthat

when supplemented with energy@nd if its digestib iiffifimorou"frn"a stubble could be

utilised as a valuable component of feed for ruminants.

Experiment Two

An experiment was conducted to study the effect on nutrient (DM, OM, N, ADF and

energy) digestibility and nitrogen balance in sheep of replacing proportions of lucerne hay in

the diet with different levels of pea straw. A diet containing an intermediaæ level of pea

straw (a proportion of 40:30 pea stra'w:lucerne hay) had a nitrogen balance that was similar

to (expressed in g/d) and even significantly higher (in g/kg N intake) than that obtained with

1r
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r,i
j
'!
I



low levels of pea straw (25:45 pea straw:luceme hay). The diet containing a high level of

pea straw (55:15 pea straw:lucerne hay) had the lowest nitrogen balance, but it was still

positive. Hence, pea straw can be substituted for lucerne hay to the extent of 307o without

serious detriment.

Expertment Three (A)

A study on improving the utilisation of low quality roughages was based on assessment of

two biological methods using pea straw as the basal subtrate: addition of dried yeast

culture; and cultivation of mushroom on the straw for subsequent utilisation of the spent

straw. Several trials were conducted to evaluate the effèct of addition of yeast culture

(Saccharomyces cerevisiae) on a number of rumen fermentaúon parameters in sheep fèd a

diet based on pea straw sourced from South Australia. A nutrient digestibility study

conducted with Ausfalian Merino wethers showed a signifìcant increase tn in vivo

digestibility of ADF" Although non significant, in vivo digestibility of N, OM and energy

appeared to be improved. In vitro OM digestibility of the same diet, and particularly the

pea straw component containing yeast culture, showed a significant increase. In another

trial, it was found that in vitro DM digestibility of pea straw with added yeast culture

tended to be improved at all levels of urea compared to those containing no yeast. This

suggests that dietary composition factors such as nitrogen level could influence the mode of

action of yeast culture.

Experiment Three (B)

Since there are differences in the chemical composition and nutritive value of straws and

other fodders from one region to another, a third riai was conducted in Ethiopia to

investigaæ the effect of addition of yeast culture to pea straw grown under tropical

..'I
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conditions. This was aimed to complement the studies conducted in South Australia.

Results from this experiment showed that in sacco DM degradability of pea straw

containing yeast culture appeared to be improved, probably because of a reduced lag time

for the initiation of fibre digesúon observed during the study. Pea straw sourced tiom

Ethiopia contained higher ADF and ADL levels than that sourced tiom South Australia (67

7o vs 56.5 Vo and 13 Vo vs 9.6 Vo). Although a similar proportion of pea straw (557o) to

luceme hay (I57o) to oaten grun (30%) was used to compose the diet, the Ethiopian and

the South Australian diets contained I-2 and I.57 7o N respectively. Although no

significant improvement in the digestibitity of nutrients of a pea straw-based diet with yeast

culture was observed, it is likely that this reflects the poorer quality of the pea straw

sourced from Ethiopia than that from South Australia (Experiment 3a). Hence, nutritional

responses from the addiúon of yeast culture in improving roughage utilisation would depend

greatly on the physical and chemical nature of such t'eeds-

Experiment Four

The second biological technique evaluated in this research was treatment of the roughage

prior to feeding. Although the cultivation of mushrooms on straw-based substrates is an old

agricultural practice, subsequent use of the degraded straw tbr livestock teed could be an

innovative development. The study conducted was aimed at assessing the effects of the

basidiomycetes (Pleurotus cornucopiae) on pea straw through measurement of chemical

composition and in vitro DM digestibility (DMD). Pea straw was inoculated with spawns

of Pleurotus cornucopiae for 60 days. In vitro DMD of the pea straw was enhanced due to

degradation by P. cornucopia¿ which seems to result tiom changes in chemical

composition, especially a reduction in the fîbre fractions (neutral and acid detergent frbres)

and an increase in N content.

I
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Þ
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