














STUDTES ON THE ALTMENTARY TRACT OF SITEEDP IN SOUTIT AFRICA.

Tasre 3.

Cellulose Digestion.
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All the above animals were on a diet of poor hay and the readings on
their ruminal ingesta tuken after 36 hours incubation. As will be seen from
the above table, cellulose digestion was accelerated by the addition of 0-08
and 0-16 per cent. glucose but was depressed by 0-4 per cent. Tt was
subsequently found that the concentration of glucose required for optimal
cellulose digestion in vitro varied between the narrow limits of 0-1 and
0-2 per cent,

Tur ryrrer or Frrping Stvear wirrim flay.

In order to test the above finding, four sheep were placed on a diet of
grass hay only for a period of six weeks. They were then fed the same hay
but with the addition of sugar. .\ strong solution of sucrose was mixed into
the hav so as to give the desired percentage of sugar and the hay rapidly
sun dried to prevent fermentation. The average daily hav consumption and
rate of cellulose digestion through the experiment ave depicted in Graph 1.

Prior to the actual experiment the animals were receiving lucerne hay
and maize. The rate of cellulose digestion 1mproved rapidly when the ration
was changed o one of grass hay ouly and reached a peak after two weeks.
After this it showed a tendeuncy to decline but after six weeks was still
mueh more rapid than it had been when Tncerne and maize were fed. During
this period the average weight of the four sheep dropped from 69 to 59 1b.
The hay consumption showed the same trend as the yate of cellulose digestion
after a time lag of approximately two weeks.

After the sixth week hav contaiming 1 per cent. of sucrose was fed.
This had the effect of stabilising the rate of cellulose digestion and increasing
the hay consumption. During the 10th week of the experiment 3 per cent.
sugar was added to the hay and after that it was raised to 9 per cent. As
will be seen the extra sugar caused an Improvement 1u the cellulose digestion
for the first two weeks but subsequently a decided drop took place. The hay
consumption was definitely improved and maiuntained at a high level till
the end of the experiment. It is probable that the retardation of cellulose
digestion noted during the last week would have depressed the hay consump-
tion had the experiment Leen continued longer.
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STUDIES ON TIHE ALTMENTARY TRACT OF SHELT TN SOUTII AFRICA.

GRAPH No.5.
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In order to study the natural adaptation of sheep to changes of diet
as reflected in appetite, four non-fistula sheep were used in ﬂle following
study. For a preliminary period of two and a half weeks two of the animals
were given dried lucerne leaves and the other two grass hay only. All four
sheep were then offered both these feeds ad Lih. T hmuohout the experiment
the amounts of food consumed were recorded dailv.

Tt was found that the sheep which had been conditioned to the diet of
lucerne leaves took only about 300 gm. of grass hay per day when it was
offered. Ior the first three days the umsumph(m “of lucerne dropped by
approximately the same amount. Subsequently the intake of lucerne
gradually increased 1o above what it had been before the hay was offered.
By the end of the fourth week the animals were consuming 1,400 to 1,500
gm. of lucerne leaves in addition to 200 to 300 gu. of grass hay. As thev
had only taken hetween 1,000 and 1,100 gm. of lucerne leaves daily during
the preliminary period, the addition of small amounts of grass hay to their
diet definitely stimulated their appetite for lucerne leaves, due possibly in
part to the low fibre content of the latter.
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STUDIES ON TITE ALIMENTARY TRACT O SHEEP IN SOUTII AFRICA.

During the period of oxygen insufflation cotton threads introduced into
the rumen were digested only after 120 hours. When the flow of oxygell
was stopped the time required for disintegration of the threads was reduced
to 72 howrs. While oxygen was being administered the average daily
consumption of hay amounted to 575 grams which iwcreased to 725 grams
after stopping the inflow of oxvgen.

Cellulose digestion aud appetite were therefore retarded, but not com-
pletely inhibited, by a high degree of oxvgenation of the ruminal contents.

Discession.

Over a great part of South Adrica the natural winter grazing consists
of dry frosted grass, either standing as such on the veld or after being cut
as hay. Owing to the intense sunlight and very rapid growth during the
summer, this mature dry grass contains a high proportion of cellulose while
the protein, phosphorus and carotene contents are usually deficient. In
addition it 1s often highly lignified and encrusted with silicates so that the
average digestibility of the cellulose is only 40 to 50 per cent. One of the
great problems in stock feeding is therefore to supply minimal amounts of
the essential supplements in order to balance this winter grazing without
adversely affecting the utilisation of the cellulose.

The present experiments have shown that where the diet is high in crude
fibre but deficient in both protein aud carbohydrates (starches and sugars)
the addition of either of these alone in amounts sufficient to benefit the
animal causes a definite depression in cellulose digestion. This indicates
that any supplement to a highlv fibrous diet must contain balanced amounts
of both protein and carbohvdrate. Thus it was found that cellulose digestion
could be well maintained on n diet containing as much as 200 gm. of
molasses a day provided that at least 20 gm. ot protein (casein) was given
simultaneously.

In mdividual cases death may follow an abrupt change from a low to
a high protein diet. It would appear that this is associated with excessive
liberation of ammonia in the Tumen and its subsequent absorption into the
blood stream. The majority of animals however, regulate their intake until
tully adapted to the new diet. TIn this connection attention should be
divected to the faet that animals with an increased appetite, e.g. during
pregnancy and lactation, are usually more subject to digestive and metabolic
disturbauces following sudden changes in diet.

Suaary. .

(1) The rate of cellulose digestion in ruminal ingesta was studied both
m ovivo and in vitre by a new technique in which cotton threads were used
as test material.

(2) It was found that the rate of cellulose digestion was markedly
influenced by the diet.

(3) The appetite for either lucerne or grass hay was directly affected
by the rate of cellulose digestion.
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