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Studies of the mineral content of natural pastures in the Union of Sou
Africa have revealed a widespread deficiency of phosphorus, related Targely to
a marked seasonal variation in the nutritive value of these pastures (du it ef 4/,
1940 a). For instance, it has been estimated (du Toit er al., 1940 b) that =
daily intake of a sheep on the grass veld of the summer rainfall area varies from
approximately 0-5 gram of phosphorus in winter to about 1-3 grams in summer.
These different levels of intake may be expected to induce different degrees of
saturation of the animals’ stores, a state of affairs reported to affect the efficien~v
of utilization of calcium by rats [Fairbanks and Mifchell (1936); Rottenstein (193

Phosphate supplementation is considered a prerequisite to successful ca
and sheep raising on the natural veld of the grea‘er part of this country. The study
of factors affecting the utilization of such supplements at levels of tissue saturation
attainable under veld conditions is, therefore, a matter of major practical im r-
tance. The object of this report is to record the calcium and phosphorus
metabolism of young growing sheep maintained for a period of seven monthe nn
a phosphorus deficient ration (referred to in the text as the basal ration) and 1
on the same ration supplemented with bone meal at the rate of (a) 10 grams r
sheep per day and (b) three times that amount given every third day.

EXPERIMENTAL.

The daily basal ration consisted of veld hay, 300 grams; samp (endosp o
of maize), 300 grams; green feed (oats or lucerne), 100 grams; blood meal, >0
grams; and salt, 3 grams. The veld hay, a mixture of mature grasses represen-
tative of natural grazing during the dry season, was of poor quality, low in pre in
and minerals. Complete consumption of this ration ensured a daily intake of
approximately 0-48 gram of phosphorus, 1-13 grams of calcium, 79 grams .
protein and supplied sufficient energy for maintenance and moderate growth.

Ten Merino wethers about 12 months old were placed on this ration to serve
as a control group in other work. After a period of seven months, by v i
time they weighed on an average 60 1b. they were placed in metabolism cages
of the Forbes type and allowed ten days for adjustment to the new environment.
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zed intake and outgo of faeces and urine were 1us determined in the customary
manner for a period of 8 days, after which they were divided into two groups
of 5 each.

The sheep in Group A were given 10 grams of bone meal per day calcula’ed
to raise the per capita phosphorus intake to approximately 1-5 grams per day,
an amount considered sufficient for normal skeletal development. Those in

roup B were given the same total bone meal supplement, but received 30 grams
every third day.

Blood was collected for inorganic phosphorus determinations before the first

one meal supplement was given, then each day, before feeding, for a period
of 12 days. The sheep were then removed to individual feeding pens where they
co. nued to receive the same supplemented basal ration and were allowed daily
exercise in a concrete floored enclosure. During this period of 8 weeks, blood
was collected every sixth day after which they were returned to the metabolism
cages for a final 12 day collection period.

RESULTS AND DISCUSSION,
All the data were analysed statistically by the analysis of variance method.

vod inorganic Phosphorus.

The group averages are presented graphically in figure 1. During the course
of the 7 months period on the basal ration the values dropped gradually, finally
reaching the average levels of 2-3 and 1-7 for groups A and B, respectively,
indicative of extreme aphosphorosis. This condition was to be expected considering
that the daily intake on the basal ration was about 0-5 gram of P, a figure
representing normally one third of the dietary requirements for maintenance and
growth (du Toit es al., 1930; Martin and Pcirce, 1934).

Bone meal supplementation caused a rise in the inorganic P content of the
blood within 24 hours. In the course of the first 10 days the average value for
group A rose steadily tc 5-1, a figure which was, with minor fluctuations, main-
tained for the remaining 65 days of the experiment. Although no direct observa-
tions were made it is assumed that resorption of bone salts took place to a
considerable extent during the period on the basal ration. Also, it seems equally
safe to assume that at the rate of bone meal supplementation supplied, it would
require a considerable period of time for the bones to attain the degree of sauration
recociated with adequate Ca and P nutrition. Under these circumstances the

arp rise in the inorganic P content of the blood to a more or less constant level
suggests that the soft tissues took precedence over the bones in the process of
tion. A corollary to this would be that if a figure of approximately 5 could

ken as the normal value for 18-months old Merino sheep it does not neces-

- reflect the normal state of bone nutrition. However, there is a lack of
Aenmite information on this question of normal values. Du Toit ef al. and Martin

sirce (loc. cit.), for instance, reported values ranging from about 6-0 to 7-0
rmally fed sheep of approximately the same age as those under discussion.
elt that this problem of the inorganic P content of the blood in relation
to age, P intake and degree of saturation of the bones requires further investigation.

Generally speaking, the inorganic P content of the blood of the sheep in

oup B followed the same tendency as that of the group A animals. The initial

rise was, however, accompanied by marked fluctuations, due no doubt to the

methad of supplementation: a treble dose followed by two days on which no
n w en.
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(4) Ca and P utilization dropped considerably in the course of the 80 'S
on the enriched ration. Retention figures for Ca decreased from 22-5 to 12-7
per cent. and those for P from 53-1 to 32-2 per cent.

(5) Due to the fact that no observations are available on the extent of
replenishment during the period of bone meal feeding the final interpretations -
these results must await the outcome of fu1 er investigations.
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