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1. INTRODUCTION. 

Feed plays an impmtant part in 'l'l·ool production. The sheep 
farmer is aware that during droughts his sheep are lighter in body 
weight, and produce lighter and finer fleeces. Different research 
"·orkers haYe concluded that feed influences the sheep and its fleece. 

Probst (1926) found that the variation of " ·ool growth along a 
staple from one of his stud rams could be explained by the influence 
of 'l'l·inter feed. conditions. 

Wilson (1927) in dealing with wool production in California 
asserts that " sheep which are improperly or poorly fed produce light 
frowsy fleeces lacking the life 'l'l·hich is so essential to good wool.., 

Due1·den and Bosman (1927) found an absence of uniformity of 
growth along a wool staple and it "·as presumed to have resulted 
from feed influences. 

Hardy and Tennyson (1930) in describing w0ol fineness influenced 
by rate of grmdh, showed that the period of greater gr<Jwth was 
associated with a general thrifty condition of the sheep, also that the 
weight of '"ool increased "·ith an increase in length and fibre 
thickness. 

\Vilson (1931) found considerable differences in the fleece charac­
teristics when three Romney wethers were fed on maintenance 
rations and then on sub-maintenance rations. 

Weber (1932) found a difference in scoured fleece weights, fibre 
fineness and length by feeding different quantities of ground corn 
and alfalfa to sheep. 
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INFLUEKCE OF FEED ON MERINO SHEEP. 

Snell (1932) found a significant effect on rate of growth, diameter 
and crimp of wool fibres by changing the planes ·Of nutrition. 

An experiment, concluded at the Grootfontein School of Agri­
culture shows the influence of different planes of nutrition on two 
gr·oups ·of Merino hamels in respect of body weights, fleece weights 
and fibre fineness. The sheep were fed on lucerne hay, mealies, oats 
and saltbush in varying quantities, these being common feeds used 
by the South African farmer. 

2. PLAN OF THE EXPERIMENT. 
A. SHEEP AND MANAGEMENT. 

Twenty-four three-year-old Merino hamels were selected from 
the Grootfontein flocks that are bred and reared on Karroo veld. The 
sheep were subjected to a preliminary feeding· period of four weeks. 
They were then divided into two groups of eleven each, b-w of the 
hamels being discarded as they reacted unfavourably to the rations. 

Selection of the groups was b~ased on body weights and a macro­
scopic examination of the fleece so that the groups were similar. The 
lots, recorded as 26 and 27, were then shorn, and shoulder samples 
of each sheep taken geriodically for laboratory analysis. One animal 
of lot 27 died at the commencement of the experiment and one of 
lot 26 after nine months. 

Each group was subjected to a different plane of feeding, 26 
receiving a sub-maintenance ration, and 27 a full rati<Jn. Each lot 
was confined to a small enclosure 28 by 36 feet in which housing was 
provided with suitable feeding troughs and clean drinking water. 

There were two distinct feeding periods. For the first nine months 
26 received a sub-maintenance ration and 27 a full ration. For the 
second nine months half of lot 26 was placed on a full ration, and 
the remainder treated as before. Half of 27 was retained on a full 
ration and the remainder on a sub-maintenance ration. In this way 
for the second feeding period groups 26 and 27 each consisted of 
five well fed and five underfed sheep and served as a confirmatory 
test to the first nine months' period. The regrouping of lots 26 and 
27 therefore resulted in : 

5 sheep well-fed for 18 months; 
5 sheep underfed for 18 months; 
5 sheep well-fed for 9 months then underfed for 9 months; 
5 sheep underfed for 9 months then well fed for 9 months. 

Body weights were recorded weekly after the usual starvation 
period of fifteen hours. Shoulder " ·ool samples " ·ere analysed 
periodically and the weights of fleeces recorded at shearing. 

B. FEED. 

The feed consisted of lucerne hay, crushed yellow mealies, whole 
oats and fresh oldman saltbush. To this ration was added a mixture 
of salt and bonemeal made in the proportion of 1:2. All feed was 
weighed before each feeding, which took place twice a day. The 
animals consumed all of their daily ration, an analysis of which is 
given in Table 1. The rations are given as averages for the periods 
mentioned and slight variations are not recorded. 
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INFLUENCE OF FEED ON MERINO SHEEP. 

3. EXPERIMENTAL RECORDS AND RESU LTS. 

A. SHEEP WEIGHTS. 

The live weights are summarized in Tables 2 and 3. 

TABLE 2. 
Avemge Live; Weights (in lb.) for the Fi,rst Nine Months. 

Per cent. 

Lot. Treat- Initial. Shorn. 1st 3 2nd 3 3rd 3 Increase 
ment. Months. Months. Months. over 9 

Months. 

----------

26 Underfed 90·7 83·0±2·21 82·2 79·5 75·5±2·00 - 9·4 

27 Well-fed 92·1 85 ·1±2·51 89·2 95·0 101 ·9±2·65 + 19·7 

TABLE 3. 

Avemge L1:ve Weights (in lb.) for the Second Nine Months. 

Per cent. 

Lot. Treat- Initial. 1st 3 2nd 3 3rd 3 Increase 
ment. Months. Months. Months. over 2nd 

9 Months. 

260 UndPrfed 81·7±2·64 80·4 79·1 79 ·4± 3·50 - 2·8 

26D Well-fed 72·6±1 ·70 78·5 90·4 101·0±3·90 + 39·1 

270 Underfed 103 ·4±4 ·82 103·7 98·3 92·7±3·14 - 10·4 

27D Well-fed 100 ·4±2 ·11 109·1 115·4 121·2±4·70 + 20·7 

The initial shorn weights for the two groups after the pre­
experimental period were 83 · 0 ± 2 · 21 and 85 ·1 ± 2 ·51 pounds respec­
tively, which show no significant difference between lots 26 and 27 
at the commencement o£ the experiment. rrhe response of live weights 
to the different planes of feeding is illustrated graphically in Chart I. 
Photographs of the sheep are shown in Figures 1-4. 

At the end o£ nine months, lot 26, the underfed group, gave 
an average of 75 · 5 ± 2 · 00 pounds which shows a decrease o£ 9 · 4 per 
cent. on the initial weight. Lot 27, the well-fed animals, weighed 
101·9 pounds or an increase of 19 · 7 per cent. The sheep were 
not sh..orn at the end of nine months, hence the weights include 
fleeces. In Table 2A are given the figures which take into account 
body weights only. The estimated body weight at the end o£ nine 
months was obtained by deducting hal£ the grease weight o£ the 
fleece at the close of eighteen months from the live weight. 

202 



G . S. MARl~. 

CHART I. 

120 I I 

···- 26 UNDER-FED 

11 5 -·- 27 WELL-FED ./ 
•••• 26C UNDER-FED -- 26D WELL-FED 

• ( ·)••· · ·· 0 

c-~ • •-.c!\._ 
r-•. <·)••···· <"' I 80 - ., •• 

~ .. , if .. ~ 
75r-----~-----1------··~-~,·~-+------+------+----~ 

c'f 
70L_--~----~-----L--~M=O=N2T==H=S~----~~--_j 

3 6 9 12 15 18 
Showing the effect of feed on the live weights of the s'heep. 

TABLE 2A. 

Ave1·age Body lilleights for the Fi1'St Nine JV!onths. 

Estimated at Percentage Lot No. Initial. End of 9 
Months. Increase. 

26.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 83·0 ± 2 ·21 69·9 ± 1 ·89 - 15·8 

27 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 85 ·1 ± 2·51 94 ·3 ± 2·52 + 10·8 
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INFLUENCE OF FEED ON MERINO SHEEP. 

Fig. 1.-Showing t he influence of feed on live sheep. Lot 260. Underfed 
for 18 months. Av. body weight 68.9 pounds. 

f / ' 1 
I ' l 

Fig. 2.-Showing the influence of feed on live sheep. Lot 26D. Underfed 
for 9 months. Well-fed for 9 months. Av. body weight 88.6 pounds. 
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G. s. MARE. 

'rhe results differ slightly from those in Table 2 in that lot 26 
now shows a bigger decrease, viz . 15·8 per cent. instead of 9·4 per 
cent. Lot 27 shows a smaller increase, viz. 10 · 8 per cent. instead 
of 19 ·1 per cent. 

During the second nine months lot 26C was further reduced in 
weight to 79 · 4 pounds, a decrease ·of 2 · 8 per cent. Lot 26D gradually 
gained to lOb 0 pounds or 29 ·1 per cent. when changed from the 
reduced ration to the full ration. 

Lot 27C, that was formerly w·ell-fed, decreased in weight to 
92 ·I pounds or by 10 · 4 per cent . when it was underfed. Lot 27D 
gained 20 ·7 per cent. when kept ·on the sam eration as for the first 
nine months. 

The final live weights in Table 3 include :fleece weights, while 
m Table 3A <lnly body weights are taken into acoount. 

TABLE 3A. 
Avemg•e Body W e£ghts jOT the Second Nine lJ!l onths. 

Lot. I Treatment. I Initial. 

26C ... . ..... ...... Underfed 76·5 ± 2·36 

26D ..... .. .... .... Well-fed 66 ·4 ± 1·70 

27C ....... ... .. .. . Underfed 96·5 ± 4·65 

27D ........ . ...... Well-fed 92·0 ± 1 ·69 

Final. 

68·9 ± 3·10 

88·6 ± 3·53 

78·8 ± 2·97 

104·3 ± 3·22 

Percentage 
Increase. 

- 9·9 

+ 32·0 

- 18·4 

+ 13·2 

In Table 3A group 2GC shows a decrease of 9 · 9 per cent. Group 
26D which "·as changed to a full ration, showed an increase of 32 
per cent. 

Lot 27C was placed on a lower plane of feeding and decreased 
by 18 · 4 per cent. Lot 27D was kept on a full ration and increased 
by 13 · 2 per cent. 

The percentage increase as reflected in Tables 3 and 3A differ 
slightly, but hath serve to indicate the marked effect of feed on body 
weight. 

B. FLEECE WEIGHTS. 

'rhe sheep " ·ere shorn at the end of eighteen months and the 
wool produced compared on a scoured basis in 'l'able 4. 

TABI,E 4. 
TV ool P1·oduction in Pounds. 

Lot. Treatment. Grease Weight. I Scoured Weight. 

26C ... ... . . .. . ....... .. Underfed for 18 months 10·46 4·21 

26D .................... Underfed for 9 months 
Well-fed for 9 months 12·36 4·65 

27C ........ ..... .. . .. . . Well-fed for 9 months 
Underfed for 9 months 13·86 4·76 

27D ..... ... . ..•. . ...... Well-fed for 18 months . 16·82 5·55 
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JNFT.UENCE OF FEED ON MERINO SHEEP. 

Fig. 3.- Showing the influence of feed on live sheep. Lot 27D. Well-fed 
for 18 months. Av. body weight 104.3 pounds. 

Fig. 4.-Showing the influence of feed on live sheep. Lot 27C. Well-fed 
for 9 months. Underfed for 9 months. Av. body weight 78.8 pounds. 
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G. s. MARE. 

Lot 26C which was underfed for 18 montl1 s produced 4 · 21 poundt; 
of sooured wool. Lot 27D >ms >Yell-fed for 18 months and clipped 
5 ·55 pounds which shows a difference of 1 · 34 pounds m 31· 8 per 
cent. 

Lots 26D and 26C, both starved for hal£ t he experimental peri-od 
and " ·ell-fed for the other half pr·oduced 4 · 65 and 4 · 76 pounds respec­
tively. These values do not differ significantly and are both an 
advance on lot 26C. 

C. l<"'rBRE FnmKESS. 

\Vool sampling was confined to a c-losely clipped and marke11 
shoulder area three inches in diameter. A staple for fibre thickness 
measurements was shorn every three months from each sheep so as 
to 1·epresent t he grmdh for the three-monthly periocl. It was clipped 
in 1:mch a way that part of the place of sampling was common for 
consecutive shearings. Each three-mont hly sample was cut into 
fragments, thoroughly mi:s:ecl in ether ancl 250 fibres measured a~ a 
random selection on a Zeiss-Hegen er Micro Camen1. 

TABLE 5. 

Pi b1·e Thickness m p.. 

G?'OUZJS. 

26. 26C. 26D. 27. 27D. 27C. 
Period. Underfed, Underfed, Well-fed, Well-fed, Well-,ed , Underfed, 

ll Sheep. 5 Sheep. 5 Sheep. 10 Sheep. 5 Sh.-ep. 5 Sheap. 

Initial ... .. .... 17·9 ( SO's) - - 17 ·7 (SO's) - -
- ---- - - - - - ----

1st 3 months ... 16· 6 ( 90's ) -- - 17· 2 (SO's) - -
------
2nd 3 mc.nths . . 14 ·9 (120's) - - 17· 6 (SO's) - -
3rd 3 months ... 14 ·3 (150's) - - 16·9 (90's) - I -I 

Initial. ........ -
I 

15 ·0 (120's) 13 ·6 (150's) - 16·2 (90's) 17·7 (SO's) 

4th 3 months ... - 14 ·9 (120's) 16·4 ( 90's) - 16·6 (90's) 15 ·9 (100's) 

5th 3 months ... - 14 ·9 (120's) 17·5( SO's) - 16·9 (90's) 13 ·7 (150's) 
-

6th 3 months . .. - 14 ·5 (150's) 17 ·S ( SO's) - 16·9 (90's) 13 ·4 (l50's) 

NoT.~.-1'he equivalent spinning coun ts are given in brackets as determined by Ducrden (1929). 

'fhe mean fibre thickness for the groups are compared in Table 
5, and graphically in Chart II. The wool of group 26, th e underfed 
sheep, became finer, ranging from 17 · 9,u., an 80's quality, to 14 · 3,u., 
a 150's quality. For the seoond nine months period group 26C, 
a sub-division of 26, remained fairly constant in fibre thickness when 
it received a ration similar to that of the first nine months . Lot 
26D, the remainder of 26, were well-fed and recovered in fibre thick­
ness to the initial quality number at the commencement of tbe 
experiment, namely an 80's . 
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INFLUENCE OF FEED ON MERINO SHEEP. 

L ot 27, t he well-fed anim als, r emained fairly constant for the 
first n ine month s, and so did its sub-division, lot 27D. Group 270, 
the r emainder of gr oup 27, were underfed and the wool was refined 
to 13· 4,u, a 150's quality. It is therefore shown that a wool can be 
changed from an 80's qu ality to a 150's quality by reduced feeding. 
The reverse, namely from a 150's to an tlO's quality can be effected 
by changing the ration to a sufficient one. 

The influence of feed on single wool fibres is demonstrated in 
photo micr,ographs in Figure 5. Fibre A, whe n it was well fed for 
the first nine month s, showed a thickness of 35,u. During the second 
nine months, when it was underfed, the fibre thickness was reduced 
to 25,u, showing a thinning of 49 per cent. 

Fibre B was underfed £.or the first nine months and then vvell-fed 
and showed an incre~se in thickness from 22 · 5,u to 27 · 5,u which 1s 
equ ivalent to 49 per cent. 

F ibre 0 was well-fed for 18 months and remained constant lll 

fibre thickness. 

18 

17 

16 

15 

14 

13 

CHART II. 
•• • - 26 UNDER- FED 

- • - 27 WELL-FED 
0 e e e 26C UNDER-FED 

- - 26D WELL-FED 

11111 t 27C UNDER- FED l~. 4 .,.. .. ~ 
,.~ ;, ...... 'i • .~!>-

·~-~ ;,·. ~ - 27D WELL- FED 

• ~· • i 

~c~ . . -· I ~~ '\ 
4· /#'if (f) • 

z • 
0 ~. -~ 
0:: • I • 
0 '\ • • 
~ • t • 

• • • 
I t'. . ..... . ··~·. . . •• 

• I • •• 
'· • . ·) • 

•t !)I • • • 
(~ .. 

~ .. 
_MONT HS 

J ... •(·) 
3 6 9 12 15 18 

Showing the influence of the plane of nutrition on fibre thickness in microns. 

D I SCUSSION. 

It is shown th at quantity and quality in a Merino :fleece large1y 
depen d on the nutrition of the animaL Underfeeding produces a 
sm aller :fleece although a finer fibred one. Good feeding produces 
a l arger :fleece but a coarser one. The market value of fine wool 
is higher than that of coarse wooL During drought.s the sheep farmer 
will therefore expect a higher price per pound of wool but with a 
diminution o£ the quantity produced per sheep. 
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G. s. MARE. 

The marked influence of feed on the fleece is of importance where 
th e hereditary characteristics of the Merino are studied. A control 
of the rations of the animals is necessary to place comparisons of the 
fleece attributes on a reliable basis when these are studied from one 
generation to the other. 

The effect of the plane of nutrition on the Merino is of great 
significance to the Merino stud breeder. The characteristics of stud 
sheep can be changed to a marked degree by changing the feed, and 
this has often been the cause ·of disappointment to breeders when well­
fed animals bought at high prices have been placed on the veld with 
less available food. 

FIBRE A FIBRE B FIBRE C 

0 
0 
w 0 w u.. w u.. u.. 

..J 0::: ..J w _J 
0 _J w w 

3: z 3: ::J 

THICKNESS 3514 THICKNESS 22·5" THICKNESS 3514 

0 
0 0 w 

u.. w w 
u.. u.. 

0::: ..J ..J w _J _J 
0 w w z 3: 5 ::J 

THICKNESS 2514 THICKNESS 27·5p. THICKNESS 351' 

l~ig. 5.-Photo micrographs of three wool fibres showing the influence of 
feed on each of t'he fibres. 
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INFLUENCE OF FEED OK MERINO SHEEP. 

In a study of Merino Stud Ram vV ool (Bosman and Mare, 1933), 
the authors defined wool density as being dependent ·on the number 
of fibres per unit area as well as fibre thickness. Feed influences 
fibre thickness_ and therefore wool density. If it can be assumed that 
the number of follicles gwwing per unit area is not influenced by 
feed, then the diminution of wool density due to underfeeding is in 
proportion to the reduction in fibre thickness. 

SUMMARY AND CONCLUSIONS. 

The influence of feed on hfo groups oaf Merino h amels which 
were given different quantities of lucerne, mealies, oats, and saltbush 
was studied. 

The body weights of the sheep " ·ere 1·educed by 15 · 8 per cent. 
when the feed was reduced. The sheep that were kept on a full 
ration gained 10 · 8 per cent. on their initial weights. 

vV]len the sheep were kept on a reduced ration for nine month,; 
and then placed on a full ration, their weights gained by 39 ·1 per 
cent. 

Underfeeding reduced the sooured fleece " ·eights by 31· 8 ~er 
cent. 

As regards fibre thickness the underfed group produced a con­
siderably finer wool. The initial fibre fineness of 17· 9fl was reducerl 
to 14 ·3fl, a reduction of 36 per cent. in cross sectional area. l'he 
latter fibre thickness was resoored to the initial stage by good feeding. 

An SO's quality wool was reduced to a 150's by starvation and the 
latter restored to the original quality number by good feeding. 
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