


STUDIES IN MINERAT, METABOLISM XXXIT.

It was anticipated that the experiment to be described would
also throw light on the relative efficacy of cystine and other sul-  1r-
containing compounds when fed to groups of sheep in equivalent
amounts and so provide information on the relation bety o e
cystine content of the diet and wool production.

Another important aspect of the question of feeding sulphur or
sulphur-containing compounds to sheep was brought forward by
Steyn (1931, 1932) and more recently by Sec Hn (1933) and Pierce
(1933), which deals with the effect of sulphur in the et on the
increase in weight of sheep. Although Steyn’s experiment was not
devised as a nutritional study, (Steyn, 1934), some remarkable
changes in weight were brought about in the animals receiving a
daily supply of sulphur, which seemed to suggest that sulphur might
have a beneficial effect on the weight of sheep. However, on sub-
jecting Steyn’s results to a statistical study, it was found that no
significant differences existed in the weight increases of the groups
receiving their daily dose of sulphur when compared with the increase
in weight of the control group. It would seem, therefore, that
Steyn’s results do mnot warrant the conclusion that marke y
beneficial effects as regards increases in both body-weights and wool
yields were obtained by feeding sulphur to Merino wethers and ewes.
Seddon (1933) found no visible effect on the weight or the wool
yield of sheep, entirely grazed, and receiving 10 gm. of sulphur
thrice weekly. Pierce (1933) gave mature wethers and ewes only
2 gm. of sulphur daily, but could discover no beneficial effect of
the sulphur on weight increase and wool production when his sheep
were kept on a maintenance ration or one slightly above maintenance.
Steyn (1934) stated that his work was not directly comparable with
that of Seddon and Pierce. However, prominence was undoubtedly
given to the possible nutritional value of sulphur by Steyn’s work,
and it was, therefore, thought that the experiment to be described
would also throw light on the effect of feeding sulphur elementary
or combined—on the weight and wool production of sheep with
advantage.

The objects of the experiment therefore were (1) to determine
the relative effects of cystine and other compounds containing
sulphur in the ration of sheep on weight increase and wool pro-
duction, and (2) to determine whether any advantage as regards
weight increase and wool production acerued from the feeding of
cystine to sheep.

A full discussion of the literature on sulphur metabolism is given
by Kellermann (1934) and will not be considered here.

E PERIMENT!/ 1

Sixty Merino wethers, fifteen to twenty months old, were
selected for uniformity of breed, type of wool, build and weight.
These animals were divided into six uniform groups of ten each and
placed in a gravelled paddock 30 by 12 yards with boxes for
individual feeding along three sides of the enclosure. On the fourth
side, in a shed, was a hay rack where the animals had free and
continual access to teff hay. The sheep were placed daily in the
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feeding boxes from 6.30 until 9.30 a.m., when each was given the
basal ration consisting of half a pound of crushed yellow maize and
half a pound of green feed—Ilucerne, maize stalks, or maize er )
during about 3 months in winter when no green feed was ava

The animals invariably cleared up the crushed maize, although some
of the green feed was not infrequently left over, as explained later in
this article.

On an average 2% 1b. of hay were consumed daily per hee  but
obviously in this case, unlike the maize and green feed, group-

feeding was practised and the hay supplied ad Tih. he daily
protein intake per head was approximately 80 gm. whirn, accord-
mg lo the Wolft-Le’ i feeding standards given by enry and

Morrison for growing sheep—wool breeds—is ample for rapid grow+h
and weight increase. The tolal digestible nutrients are also sligh
higher than the requivements of growing sheep of this ty»e tor
production purposes. In short, the daily consumption of fec was
above maintenance, as is also evident from a glance at the weight
increase of the control group, or all the groups during the first vear
of the experiment when no supplement was given.

The six groups of animals were placed on the basal rtion in
December, 1931,  As it was infended to carry out certain wo  studies
which will be reported on in due course in another article, 1t was
thought best to place the animals for a full yvear on the basal ration
only, without giving the supplements of sulphur or compounds
containing sulphur. The sheep were weighed monthly, inspected
daily for clinical symptoms of dizorders, shorn at the beginning of
the experiment, again 12 months afterwards, and finally 1n
Decewmber, 1933, at the conclusion of the investigation. he wool
was kept on each occasion for further study and report on it quality.
During the last vear of the experiment, j.e. from Decen ear, 1932,
until December, 1933, the sheep were dosed daily, except Sundays,
with the gquantities of supplements given below:—

Group I received no supplewent.
I Group IT each animal was given -45 em. cystine daily.
In Group TIT each was given -7 gm. of a mixture of -2 gui.
KLSO,, -3 gm. MegSO, and -2 gm. CaS0O, daily
Tn Group IV the daily supplement was <36 gm. KC 3.
Group V received 5 gm. sulphur each daily.
In Group VI each sheep was given -12 gm. sulphur da
The quantities of supplements except in the case of Group V
were calculated 1o contain the same amount of sulphur as that con-
tained in 495 gni. of cystine given to each anmimal in Group
Group V received the amount of sulphur daily which gave the best
response in Steyn’s experiments.

R1 .

(a) Food Consumption.—As already stated, hay was given
ad lib. 1f any maize (3 Ib.) was left over it was invariably cleared
up, i.e. the following day. Some of the green feed was left on
occasions and especially during the latter portion of the e: eriment,
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The individual weights of wool produced and therefore also of
the wool yield of the relative groups, when submitted to statistical
analysis show no significant differences among the groups and one is
forced to conclude that as in the case of weight increase the supple-
ments had no visible effect on the amount of wool produced by the
sheep. It is interesting to note that the average of 5-5 kg. wool
produced per group in 1933 contained about 300 gm. cystine and
that approximately the same amount of cystine was present in the
total feed consumed per head during the 384 days required to
produce the wool except in the feed of the group receiving a daily
supplement of cystine where obviously more cystine was present in
the feed than that contained in the wool. In other words, if the
exclusive source of cystine had been that contained in the food and
if =~ cystine was synthesized in the animal body, hefore or after
abso.ption of sulphur-containing compounds, the animals must have
utilized practically all the cystine ingested exclusively for wool
production. It 1s hardly conceivable that one hundred per cent. of
the cystine contained in the food could have been utilized for wool
production and that the cystine requirements of the anim body for
growth were negligible.

The determination of cystine in the feed was checked sever
times and found to be correct; the vellow maize contained on an
average 150 mgm. cystine per 100 gm., teff hay 50 mgm. aund the
green feed used 80 mgm. of cystine. The calculations of the cystine
content of the wool produced during the 384 days were made on
the scoured wool and gave an average total cystine content per sheep
per group of 291-3 gm., the individual values varying between 277
and 299 gm. and being therefore not significantly different.

The question of the sources of the cystine required by sheep
for both growth and wool production cannot be answered in the light
of the present experiment, although the results warrant th~ tentative
suggestion that the sheep in the experiment described ove e
apparently not entirely dependent on the cystine contained in their
tood as there was practically no difference between e total cystine
intake and that actually contained in the wool shorn. As regards
the probable source of the cystine required other than that contained
in the food no satisfactory answer without further work can be given.
Further investigations are being carried out at this institute.
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Due to cystine scarcity towards the close of the experiment the
number of sheep in Group IT was reduced to three, selected at random
and the daily dose of cystine halved.

This experiment, although inconclusive without further work,
suggested that neither cystine nor sulphur when given under the
conditions mentioned, would have beneficial effects on the body-
weight or wool production of sheep. This indication is borne out
fully by the results of the investigation reported on in the main
body of the present publication.
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