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By D. B. SMUTS and J. S. C. MARATIS, Section of Nutrition,

Onderstepoort.

Ix a previous paper we have shown that the dry matter cousump-
tion of sheep on natural grazing during different seasons of the year
1s very constant when expressed per # power function of the weight.
On this basis it was concluded that the phenomenon of weight reduc-
tion in sheep during the winter months is not due to a lowered dry
matter consumption per unit of weight, but in all probability to the
nutritional state of the winter pasture. In fact it seems fairly reason-
able to assume that this depleted nutritional state of winter grazing
may 1involve nutritional deficiencies of a complex nature, and that
the magnitude of these deficiencies determines the extent of weight
loss in animals. Kxisting evidence strongly suggests the latter point
of view. It 1s by now well established that phosphorus is deficient in
winter pasture. However, the addition of phosphorus alone does not
remedy the condition of weight loss during winter. This condition
alone affords confirmatory evidence of the possibility of additional
nutritional deficiencies. Working on the hypothesis that other defi-
ciencies apart from phosphorus exist  winter grazing, it was decided
to Investigate thie possibility of an existing protein deficiency.

1t is clear, however, that the question of a protein deficiency
can only be settled by a systematic analysis of the entire problem. In
other words, definite knowledge must be available on (1) the seasonal
protein content of the pasture, (2) the quantity of pasture consumed
daily, (3) the biological utilization of the protein in the pasture
during different seasons of the year and (4) the maintenance protein
requirements of the animals. It 1s only when these factors are known
that a final and conclusive verdict on the question of a protein short-
age can be given. Amn extensive survey on the chemical composition
of the pastures in the Union of South Africa has been inaugurated
in 1932 and now concluded (1939). This report includes a detailed
monthly analysis of the protein content of pastures over the Union.
Kurthermore the dry matter consumption as well as the maintenance
protein requirements of sheep have previously been determined by the
authors (1938-39).  In this study attention is therefore exclusively
given to the third requivement namely the biological utilization of
the proteins of the pasture during the different seasons of {he vear.
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UTILIZATION BY SHEEP OF PROTEINS IN PASTURES.

Very little work has apparently been done on the biological
value of grazing. Thus far the majority of investigations dealing
with the protein utilization of grasses or grazing consist almost
exclusively of nitrogen balances, and can therefore not be compared
with the biological Values obtained in this study. Sotola (1930) has
determined the biological value of alfalfa hay, corn silage and sun-
flower silage with sheep. The average values for the respective feeds
were 56, 94 and 6%7. Turk, Morrison and Maynard (1934) found a
nmuch higher biological value for lucerne hay. Their values for lucerne
hay and “clover hay were 79 and 81 respectively. Smuts and Marais
found an average value of 59 for lucerne hay with sheep. This value
agrees exceptionally well with that of Sotola. The work of Morris,
Wright and IFowler (1936) on cattle is probably more directly related
to this study. They determined the biological values of the protelnq
contained in autumn and spring grass. Their values were 76-5 for
the first type of grass and 63 for the latter. It is also evident from
their work that there is no difference in the biological values of dry
or green grass of the same season. Dartless and co- -workers (1938)
studied the etfect of the different methods of drying on the biolog‘ical
values of grass proteins. They found that the highest biological
value, nainely 67, 1s associated with a drying temperature of 300° 17.
At a temperature of 170° ¥. the biological value drops to 62. It is
also clear from the work of the above authors that the quality of
the proteins of grass allowed to sun-dry is decidedly diminished
since the biological value under these conditions drops to 52.

FEXPERIMENTAL.

Representative grazing cut during different seasons of the yeau,
was utilized for these metabolism experiments. 'The grass was fed
to five merino whethers under controlled experimental conditions.
These sheep were first put on a nitrogen low diet, the composition
of which was given previously, and then on a collection period
of 10 days on the same ration. After this they were fed the grass
for a preliminary period of 10 days, and then subjected to a collec-
tion period of the sanie duration. Grazing was fed without any
form of supplementation except minerals to which sheep had free
access under practical grazing conditions. It was realized that the
present conditions of experimentation would not afford a true measure
of the actual biological value of the protein contained in the respec
tive seasonal grazings, since portion of the protein may be catabolized
tfor energy purposes. However the main object in this investigation
was to obtain a detailed picture of the biological utilization of the
protein under the prevailing pastoral conditions.

Exrreriventar REstLTS.

In Table 1 are given the metabolism data on the natural grazing
obtained during the different seasons of the vear. The metaboliv
faecal nitrogen and the endogenous nitrogen values ave representative
of the nitrogen low period. These values represent the daily unavoid.
able nitrogen contribution of the body and do therefore not form an
integral palt of the undigested or unutilized portion of the grass
protein.
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UTILIZATION BY SIIEEP O PROTEINS IN PASTURES.

During July, when the nitrogen content of the grazing is as low
as 0-49 per cent., the total intake of this element is comparitlvely
speaking also very low. The total intake of nitrogen for the five sheep
varies from 2-39 to 2-01 grams per day. IKxcept for sheep 3, the
nitrogen excretion in the TFaeces is in every case greater than the
hltIO”‘eIl intake. buperﬁuaﬂv these values would 1ndmafe that none
of the grass protein is digested as illustrated under the apparent
dlf"estlblhtV However, if that portion of the faecal nmitrogen, arising
from the bodv 18 subtmcted from the total faecal nltroﬂen it will be
seen that in reality 77 per cent. of the protein contained in the
grazing during July is digested.

Schneider has shown that the metabolic faecal nitrogen consists
of two portions, namely that which 1s proportional to the dry matter
intake and a second portion which is dependent on the weight or in
other words of endogenous nature. The second portion would, there-
fore, become more prominent under submaintenance conditions as
is reflected in practice on grazing during the winter. Due to the
relatively low intake of protein during the winter months, the meta-
bolic faecal nitrogen becomes more plomlnent, and makes up a larger
proportion of the total faecal nitrogen than during summer conditions,
when the protein intake exceeds the maintenance requirements.

Sheep under winter conditions of grazing as represented by our
July figures utilize the absorbed nitrogen with great efficiency as
shown by the biological value of 83. This can be expected siuce these
aninals are definitely on a very low level of protein intake. The
absorbed mnitrogen is in most cases insufficient to supply the daily
unavoidable losses of the bedy resulting from the endogenous proto-
plasmic activity. The rest . is that these sheep are continuously
labouring under a complete negative nitrogen balance, as iudicated
in the Table.

When grazing conditions improve in the early summer with
the coming of the first rains, the nitrogen content of the pasture
responds imwmediately and attains an average value of 1-44 per cent.,
as shown by the October figures. Concomitant with this marked
improvement in the protein content of the pasture there is also an
equally marked change in the nitrogen metabolism of the sheep. The
total nitrogen 111’(:11\9 creases from approxunatelv 2:3 grams in July
to approximately 9-2 grams in October. The apparent digestibility
during the month is 60 and the true digestibility 85. The absorbed
nitrogen available for utilization is now about five times as great as
during July conditions; and very decidedly above the maintenance
requirement of the ay nals. Consequently the nitrogen is not utilized
with such efficiency as during July, when the level of intake was very
much lower and a | »Htein shortawe existed. The biological value
obtained under October conditions is 60, which 1s not comparable
to that of July, due to the difference in level of protein intake. How-
ever, it is cdlear that sheep during this season of the year is in a
con lete positive nitrogen balance. In fact it is doubtful if mature
sheep could utilize a higher level of intake than that of October
grazing to any greater advantage.
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