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THE POST NATAL DEVELOPMENT OF HAIR FOLLICLE
GROUPS IN THE SKIN OF THE AUSTRALIAN FERAL GOAT
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SUMMARY

Groups of unselected feral does were fed supplements at 60 to 90, 90 to 120
and 120 to 150 days post conception and for one month after kidding; a control
group was run on kikuyu grass pasture.

The density of primary and secondary follicles was measured on skin
biopsies taken sequentially from 50 progeny at birth, one month and four months
of age.

The results show that many primary follicles but only a few secondary
follicles are present at birth. Development of the follicle population continues
until four months of age but appears to be most rapid during the first month of
life.

Supplementation during the last month of gestation and the first month
after birth had only marginal effects on the follicle population. In contrast
supplementation between 60 and 90 days pc enhanced the initiation of secondary
follicles during the first month.

Single kids had higher S/P ratios than twins but the difference was small
at four months of age. Male kids had higher S/P ratios than females at birth but
were similar thereafter.

INTRODUCTION

Recent interest in the potential of the Australian feral goat to produce
cashmere has focused attention on the biology of its skin. Published information
on the development of hair follicles in the skin of the goat is limited and
incomplete (Margolena 1959, 1966; Burns 1965; Dreyer and Marincowitz 1967; Ryder
1966, 1974) and there is none for the Australian feral goat.

Both primary and secondary follicles are initiated before birth in the
sheep and postnatal development is concerned with secondary follicle maturation
(Fraser and Short 1960) but there is no information of this type for the goat.

This paper presents preliminary results of a study of the effect of pre and
post natal nutrition on follicle development in the skin of the Australian feral
goat.

MATERIALS AND METHODS

The study was conducted at the Agricultural Research Centre, Wollongbar, in
northern N.S.W. At 60 days post conception (PC), 168 unselected feral does were
allocated to five treatment groups with equal numbers of twin and single bearing
does (determined by real time scanning, Fowler and Wilkins 1982). Three groups
were supplemented in individual pens at either 60 to 90, 90 to 120 or 120 to 150
(birth) days pc. The fourth group was supplemented from 120 days pc until one

* Dept of Agriculture, University of Queensland, St. Lucia, Qld 4067.
# N.S.W. Dept of Agriculture, Agricultural Research Centre, Wollongbar, N.S.W.

420



Animal Production in Australia Vol. 15

month afterkidding (180 days PC), and a control group was maintained on kikuyu
grass pasture for the duration of the trial. Housed does were offered pelleted
rations of cotton seed meal, barley straw and sorghum grain at varying energy and
protein ,levels. After supplementation all animals were combined with the control
group on pasture.

Skin biopsies were taken from all kids at birth, one month and four months
(weaning) of age and processed by the method of Carter and Clarke (1957).
Primary (P) and secondary (S) follicle densities were recorded for sequential
skin samples taken at each sampling time from 50 animals. As no differences
between nutritional treatments were detected, data has been pooled within each
supplementation period.

RESULTS

Very little secondary follicle development was evident in any skin sample
at birth, but primary follicles appeared to be well developed and were arranged
in closely packed lines. Skin samples obtained at one month of age showed a
marked increase in the number of S and P follicles; at four months of age the
development of both follicles and their accessory s,tructures appeared to be well
advanced.

The primary and secondary follicle densities and the S/P ratio for the
three sampling times for each treatment period as well as for twin and single and
male and female kids are shown in Table 1.

Both P and S follicle densities increased markedly between birth and one
month of age but decreased slightly between one and four months. However the S/P
ratio increased sharply between birth and one month but increased more slowly
thereafter.

Male kids had a higher S/P ratio than female kids at birth, due mainly to a
higher density of secondary follicles, but these differences had disappeared by
one month of age.

Single kids showed a consistently higher S/P ratio than twin kids at each
sampling time although the difference was small at four mbnths of age.

Differential effects of supplementation are evident at the three sampling
times. Supplementation late in pregnancy (120 days +) resulted in higher S/P
ratios at birth, mainly due to an increase in the density of secondary follicles.
Compared to the control group, this difference was still evident at one month but
not at four months of age.

Although there were no differences at birth, supplementation at 60 to 90
days pc resulted in a considerably higher density of secondary follicles at one
month. However this difference was not evident at four months although the S/P
ratio remained marginally higher.

DISCUSSION

Our observations indicate that in the goat postnatal follicle development
involves both primary and secondary follicle initiation and maturation. The
marked increase in the density of both primary and secondary follicles between
birth and one month of age emphasises the importance of this period for the
establishment of the adult follicle population. The slight increase in S/P ratio
between one and four months shows that follicle initiation occurs in this period
but at a reduced rate. This is in agreement with the limited evidence for the
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TABLE 1 Skin follicle densities and S/P ratios for male, female, single and twin kids from does supplemented for
varying periods after conception. Data are means for skin samples obtained sequentially at birth, one
month or four months of age. Standard errors of means are given in parentheses,

* post conception
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Angora goat (Dreyer and Marincowitz 1967), but contrasts with the Merino sheep in
which the initiation of primary and secondary follicles is completed by birth
(Fraser and Short 1960).

The initiation of secondary follicles was more advanced at birth in male
kids than in female kids. However this sex difference disappeared during the
postnatal period when most of the follicular development occurred and the
environment for both sexes was similar. The maternal environment appears to
influence follicular development as single kids had higher S/P ratios at birth
than did twins. The normal postnatal advantage of single kids prior to weaning
was reflected in higher S/P ratios at subsequent samplings; it remains to be seen
if these differences persist in the adult.

Nutritional supplementation in the last month of gestation only had small
effects on the follicle population in contrast with studies on the Merino sheep
(Schinckel and Short 1961). At four months of age any advantage had disappeared
suggesting that supplementation in this period would have little effect on the
adult follicle population.

Somewhat surprisingly, supplementation during early pregnancy (60 to 90
days pc) led to a significant increase in the density of secondary follicles at
one month of age. Precisely how this nutritional effect operates is not clear
from our study, but presumably involves the precursors of follicles,

These studies are being extended to monitor further development in the
follicle population and adult fleece production in these animals,
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