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INTRODUCTION.
'R a large »~rtion of South Africa the basic winter diet of herbivorous
mals consist nly of poor quality grass hay which is deficient in calorific
ue, proteins . ninerals. This results in an annual serious loss of cor tion

the majority of our stock and frequently also in serious losses. The economic
problem is to find a practical and cheap method of supplementing such hay without
using feedstuffs required for human consumption.

This question of stimulating cellulose digestion and so making greater use
of the available fibrous feedstuff has received considerable attention at Or-erste-
=~aort, as shown by the publications of Louw and van der Walt (1943) and ouw,

odenstein and Quin (1948). In the former of these investigations it was found
that the supplementation of winter grazing with small amounts of meat meal or
maize did not improve the digestibility of cellulose. In the latter paper the authors
also report failure to improve the digestibility of cellulose by mixed supplements.

The present authors have leng felt that the solution to the problem might
lic in the speed of cellulose digestion and not in the perccntage digestibility as
shown by feed and faeces analyscs.

Later Hoflund, Quin and Clark (1948) showed that the appetite of sheep
for a highly fibrous diet was directly correlated to the rafe of cellulose digestion as
tested in vitro. They also demonstrated that both these factors could be favourably
influenced by small balanced additions of sugar and protein.

1t has frequently been found that sheep kept exclusively on a diet of poor
lity grass hay show a gradual decrease in intake from about the third week
well known that the fore-stomachs of ruminants are so organised as not to 8

or the passage of coarse fibrous pariicles into the abomasum,

It must, thercfore, follow that a retardation of cellulose digestion will necessi-
a more protracted sojourn of food within the rumen and a corresponding
ease in the total bulk handled in a given time.
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_ STUDIES ON

THE ALIMENTARY TRACT OF MERINO SHEEP IN SOUTH AFRICA,

Graph 1
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Method.

The housing and general management of the experimental animals was exactly

as described for the first experiment. Sixteen merino wethers were divided into

R.1: Hay+2% Urea

+ 6% Mol
Hay only

1 I 1
GRr.1: Hay - 4% Urea + 12 % Mol

Gr2: Hay only

L
GA.t: Lucerne ¥
30¢

Gr?:Llucerne:

four equal groups and placed on the following rations, viz.:—

Group 1.—Grass hay only ad Iib.

Group 2.—Grass hay ad lib. plus 200 gm. lucerne hay daily per

Group 3.—CGrass hay treated to contain 4 per cent urea and 12 per cent.

molasses by weight ad Iib.

Group 4.—As for group 3 with the addition of 200 gm. lucerne hay per

sheep per day.
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Referring to experiment 3 it will be noted that the addition of ammonium
salts had a deleterious effect, but that the group on sodium nitrate showed an
increase in cellulose consumption and decreased loss of body weight. This raises
the question as to whether the presence of the ammonia radicle interferes with
the normal activity of the ruminal flora, a matter which will have to receive further
attention.

It would appesr that nitrates can safely and advantagcously be substituted
for urea as a parti source of nitrogen provided sufficient sugar is given simul-
taneously. Sodium nitrate up to 4 per cent. and 12 percent. molasses by weig
added to the hav resulted in accelerated cellulose digestion. Nitrates tend to be
reduced to nitt s in the rumen resulting in methaemoglob.naemia but, as shown
by Sapiro, Hotlund, Clark and Quin (1949) the accumulation of nitrite from a
oiven dose of nitrate depends on the state of the ruminal flora and the presence

sugars. With an active flora and sufficient sugar, large amounts of nitrate
produce no harmful effects. This is demonstrated by the fact that the sheep in
experiment 3 ate over 30 gm. of sodium nitrate per day over a period of 3 weeks,
without showing any signs of toxic effects. This remarkable tolerance can be
ascribed to the simultaneous high intake of sugar.

SUMMARY.

1. In a series of three experiments it has been shown that the supplementation
poor quality grass hay with either urea or sodium nitrate, in conjunction wi
molasses resulted in increased appetite and improved maintenance of body weight.

2. These beneficial effects were not only due to the extra nutriments derived
om the supplements but also to an acceleration of cellulose digestion ¢ »wing
of a greater utilisation of the basic hay.
3. Although the rate of ccllulose digestion was accelerated the percentage of
cellulose digested was not influenced.

4. The feeding of 200 gm. of lucerne hay per day al<o increased the rate
cellulose digestion resulting in an increased consumption « grass hay.

5. Indications that the presence of ammonia radicle is deleterious to the
activity of the ruminal flora will have to be studied further. The possibility
using nitrates to supplement the rations of ruminants will also have to be explorea.

REFERENCES.

| OWNE, C. A. aND ZERBAN, F. W. (3rd edit. 1941). Physical and Chemical Methods
of Sugar Analysis. John Wiley and Sons Inc., New York, p. 8§46.

CRAMPTON., E. W. aAND MAYNARD. L. A. (1938). The relation of Cellulose and Lignin
content to the Nutritional Value of Animal Feeds. JI. of Nutr. Vol. 15. pp. 383-395.

HOFLUND. S., QUIN. J. 1. anp CLARK. R. (1948). Studics on the Alimentary Tract of
the Mcrino Sheep in South Africa. XV. The influcnce of different factors on the rate
of Cellulose Digestion {¢) in the rumen and (b) in ruminal ingesta as studied in vitro.
Onderstepoort JI., Vol. 23, pp. 395-409.

LOUW. J. G. AND VAN DER WATH. J. G. (1943). The Influence of various Maize Supple-
ments on the Digestibility of Cellulose in a pood Veld Hay in relation to the bacterial
population of the Rumen of Sheep with a note on the Nitrogen Metabolism. Onderste-
poort JI., Vol 18, pp. 177-190.

LOUW, J. G., BODENSTEIN, S. L. anpD QUIN, J. 1. (1948). The Digestibility, for Sheep,
of the Cellulose in a poor Veld Hay, as affected by Supplements of a Mixture of
Concentrates and Green Feed. Onderstepoort Jl., Vol. 23, pp. 239-259.

SAPIRO, M. L., HOFLUND, S. CLARK, R. axp QUIN, J. L (1949). Studies on the
Alimentary Tract of the Merino Sheep in South Africa. XVI. The fate of Nitrate in
Ruminal Ingesta as studied in vitro. Onderstepoort Jl., Volume 22, pp. 357-372.

103





