
View All Proceedings Next Conference Join NZSAP

New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website  www.nzsap.org.nz
 

 

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating

information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views

of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a  Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License.

You are free to:

      Share— copy and redistribute the material in any medium or format

Under the following terms:

     Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may

do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

     NonCommercial — You may not use the material for commercial purposes.

     NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

 

http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/


EFFECT OF NUTRITION OF THE DAM ON WOOL 
FOLLICLE DEVELOPMENT OF CORRIEDALE LAMBS 

P. M. WILLIAMS and A. E. HENDERSON 

Lincoln College, Canterbury 

SUMMARY 

Measurements were made of wool follicle ratios and rate of lleece 
development of Corriedale lambs produced and reared by ewes 
receiving supplements of normal and formalin-treated casein. Body 
growth and fleece development were faster in lambs from ewes 
receiving formalin-treated casein and these lambs also had a larger 
Sf + Si/Pf ratio at birth (P < 0.1). 

STUDIES of development of the follicle population in sheep 
(Carter, 1943; Carter and Hardy, 1947; Schinckel, 1955a; 
Short, 1955a; Hardy and Lyne, 1956) have shown that 
primary follicle and fibre development is completed by 
birth but while all, or almost all, secondary follicles are 
initiated, maturation is far from complete (Schinckel, 
1955a, b; Short, 1955a). Maturation of the secondary 
follicle population is expected to follow a sigmoid curve 
(Short, 1955a), but it is possible that this may be modi- 
fied by nutrition of the lamb. 

There is some conflicting info’rmation on the effect of 
prenatal nutrition on S/P follicle ratios at birth. For 
example, Ryder (1955), Short (1955b), Wildman (1958), 
and Schnickel and Short (1961) found no significant differ- 
ence in S/P follicle ratios at birth of lambs after ewes had 
been on two planes of nutrition. On the other hand, 
Schinckel (1953) obtained lower S/P fo’llicle ratios at 
birth in lambs from twin pregnancies and from young 
ewes, and the inference is that lambs in these categories 
are at a nutritional disadvantage compared with lambs 
from single pregnancies and/or mature ewes. While nutri- 
tion has a doubtful effect on S/P follicle ratios, significant 
differences have been found in S/P fibre ratios at birth 
in response to differential prenatal nutrition (Short, 
1955b; Schinckel and Short, 1961), and also as a result 
of twinning (Doney and Smith, 1964). Low correlations 
between birth weight and S/P follicle ratios at birth sup- 
port the idea that prenatal nutrition has little effect on 
follicle initiaticn. Significant correlations between S/P 
fibre ratios at birth and birth weight do, however, imply 
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that maturation of these secondary follicles is influenced 
by nutrition in foetal life (Schinckel, 1953; Ryder, 1955; 
Short, 1955a, b). 

During an investigation in which both formalin-treated 
and untreated lactic casein was being fed as a supplement 
to pregnant and lactating ewes, there was opportunity to 
study follicle and fibre development on lambs born and 
suckled under the conditions of the experiment. The feed- 
ing regimes were expected to provide for different rates 
of nitrogen retention as demonstrated in work by Reis 
and Tunks (1969). 

MATERIALS AND METHODS 

ANIMALS 

The lambs observed were purebred Corriedale out of 
2-year-old ewes and all were sired by one ram. Of the 
twelve lambs studied, eleven were from single pregnancies, 
one was from a twin pregnancy, and all were suckled as 
single lambs. They did not have access to supplementary 
feeding except during the final 2 weeks of observation and 
after they had been weaned. 

FEEDING AND WEIGHT CHANGES OF EWES 

Ewes were fed a ration of sheep nuts which either con- 
tained a supplement of normal lactic casein or casein 
which had been treated with formalin. The ration and feed- 
ing regime provided for maintenance from the fourth 
through to and including the twelfth week of pregnancy, 
and 1.3 maintenance fro’m the thirteenth week of preg- 
nancy until the end of lactation (Henderson et al., 1970). 

Between, the second and fifth month of pregnancy, both 
groups of ewes gained in net body weight (gross weight 
minus weight of wool plus estimated weight of gravid 
uterus and contents). Ewes in the group supplemented 
with normal casein made an average gain of approximately 
2 kg and those fed formalin-treated casein gained an 
average of 2.7 kg. From just before lambing until lambs 
were weaned approximately eight weeks later, loss of net 
body weight by ewes on normal casein averaged 6.4 kg and 
that of ewes being supplemented with formalin-treated 
casein averaged 7.7 kg. It is suggested that, in view of 
greater weight gain of lambs, the ,greater loss of weight 
was associated with a higher level of lactation. 
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SKIN SAMPLING 

Skin samples were taken from the left mid-side position 
with a trephine of 1 cm diameter. Lambs were sampled 
within three days of birth and then at 2, 4 and 8 weeks of 
age. After coaventional embedding, transverse serial sec- 
tions 10 microns thick were cut frcm skin surface to 
follicle bulb level. 

Two estimates are missing from the data in Table 2 be- 
cause of accidental destruction of one sample and death 
of one lamb. 

FOLLICLE AND FIBRE ESTIMATES 

In breeds with moderate to high follicle populations, 
there are considerable numbers o’f derived secondary 
follicles which have their point of origin at various depths 
in the skin (Hardy and Lyne, 1956). Further, while the 
lamb is very young there are some original secondary 
follicles that are of comparatively recent origin and short. 
A sample count at any one level can result in a serious 
underestimate of the total follicle population. 

Estimation of the secondary/Drimary follicle ratio (Sf 
+ Si/Pf) at birth was done by first identifying a “phvsio- 
logical area” based on 15 primary follicles and which 
might be expected to contain between 75 and 125 follicles. 
Follicles within this “physiolo~gical area” were counted in 
serial sections from skin surface to below the origin of 
derived secondary follicles. In this material the limit for 
this was between 180 u and 190 p but most often was at a 
depth of less than 160 I_L. 

The conventional measure of rate of follicle develop- 
ment is the proportion of follicles that contain a fibre at 
mid-sebaceous gIand Ievel (Sf/Pf). Estimates of Sf/Pf at 
birth and subsequent ages were made by ccuntinq within 
a “physiological area” ccntaining 15 primarv follicles and 
4 consecutive serial sections were examined to minimize 
error due to loss of fibres during skin processing. 

RESULTS 
GROWTH OF LAMBS 

Birth weight and weight gains of lambs are given in 
Table 1. Differences due to sex were not siwificant and 
da.ta for sexes were pooled for ana.lvsis. There is little 
difference in birth weight of lambs of the two’ groups and 
any Dossible gain by lambs from ewes fed formalin-treated 
casein has not been expressed in birth weight. Following 
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TABLE 1: LAMB GROWTH DATA (kg) 

117 

Treatment Group 
Normal Casein Treated Casein 

No. of lambs .._ .._ ..,_ 
Mean birth weight 
Mean daily growth rate to weaning _. 
Mean weaning weight 
Age at weaning (days) ,... 

6 6 
3.28 4.03 
0.188 0.224 

12.52 14.0 
43 45 

birth, there is a distinct trend of higher daily weight gain 
and a higher weaning weight in lambs from ewes fed 
formalin-treated casein. Despite this evidence of probably 
higher nutritional status, differences between groups were 
not statistically significant. The weight of these lambs at 
43 to 45 days is below the weight of 16 to 17 kg expected 
of a single lamb reared by a young ewe under good pad- 
dock conditions. 

POTENTIAL SECONDARY/PRIMARY FOLLICLE RATIO 
(Sf + Si/Pf) 

In Fig. 1 potential follicle ratio has been plotted against 
birth weight. Although there was no significant difference 
in birth weight, lambs of the formalin-treated casein group 
had a higher Sf + Si/Pf ratio (10.3 v. 9.5, P < 0.10). 

o,_--_ NormalCasein,Y=0*793 X + 6.11 

q .- Treated Cosein, Y =0.772 X l 7.12 

Fig. 1: Relationship between birth weight and potential follicle ratio. 
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Calculation of correlation and regression withm each 
treatment group showed that Sf + Si/Pf ratio and birth 
weight were significantly correlated (r = 0.78, P < 0.05) 
within the formalin-treated casein group but not within 
the group fed normal casein (Y = 0.55). Slopes elf the re- 
gressions were almost identical but points of origin were 
significantly different (P < 0.025). 

FOLLICLE AND FIBRE DEVELOPMENT 

Progressive development of the follicle and fibre popula- 
tion from birth to eight weeks is given in Table 2. Differ- 
ences due to sex were not significant and data for the two 
sexes have been pooled. 

The data concern the percentage of secondary follicles 
that ccntained a fibre at mid-sebaceous gland level and 
therefore measures rate of maturation of the follicle 
population. At birth there is practicallv no difference be- 
tween the groups in the percentage of functional secon- 
darv follicles, but followirrg this there is a distinct trend 
of faster development in lambs in the formalin-treated 
casein group. However, there is considerable variability 
of behaviour within each group and differences do not 
attain significance (P < 0.05) until an, age of eight weeks. 

TABLE 2 : RATE OF DEVELOPMENT OF SECONDARY FOLLICLE 
POPULATION 

(Sf follicles as a percentage of Sf + Si at bn-th) 

Lamb No. Birth 2wk 4 wk 8 tvk 

Normal Casein Group 
406 43.6 
427 32.4 
428 33.7 
718 33.0 
736 40.7 
857 23.7 

Treated Casein Group 

180 26.9 
212 27.6 
582 34.7 
679 32.3 
825 29.2 
893 37.0 

60.1 72.4 
45.1 61.2 
51.3 67.8 
44.6 49.6 
52.5 77.2 
32.3 47.2 

53.9 
50.6 
53.8 
64.7 
- 

49.1 

57.5 77.0 
71.8 78.8 
62.8 64.4 
68.3 97.0 
66.1 90.3 
53.9 66.9 

76.0 
61.9 
67.1 
43.0 
- 

58.4 
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DISCUSSION 

Comparing the results of this investigation with other 
wcrk in which similar measurements were made, the pre- 
sent finding that there is a tenuous but probably real re- 
lationship between birth weight and potential S/P follicle 
ratio is consistent with the observations of Schinckel 
(1955b) and Shcrt (1955b). Further, the observation that 
maturation of secondary follicles is affected by differential 
weight gain during early post-natal life is similar to that 
found by Schinckel (1955b). However, the distinct dif- 
ference in Sf + Si/Pf ratio folund at birth, despite no real 
difference in mean birth weight, is unexpected. It is diffi- 
cult to suggest the way in which formalin-treated casein 
might have had a specific effect on initiation of secondary 
follicles except to suppose that it was in some way con- 
nected with the higher gain in net body weight of ewes 
being fed formalin-treated casein. It could reasonably be 
argued that this is unlikely if at the same time there was 
no particular effect on birth weight and, further, that 
there was no effect on Sf/Pf at birth since both Short 
(1955b) and Schinckel and Short (1961) have shown sig- 
nificant differences in: this ratio in Merino lambs as a re- 
sult of prenatal nutrition of dams. It is conceivable that 
the Corriedale with an S/P ratio much lower than the 
Merino may not behave in the same way as the latter since 
both Ryder (1955) using Cheviot lambs and Wildman 
(1958) using Romnev lambs, both breeds with S/P ratios 
appr ~rimately half that of Corriedales, observed that dif- 
ferer t i 11 nutrition had no obvious effect on Sf/Pf at birth. 

An ,;blded reason why the observed effect on Sf + Si/Pf 
ratio is difficult to understand is because of the high 
heritability of S/P ratios. Fraser and Short (1960) quote 
unpublished work by Fraser et al. and Fraser which give. 
respectively, heritabilities of 76% for S/P ratio and 60% 
for Sf/Pf ratio. The Ccrriedale lambs of the present studv 
were sired by one ram with an S/P ratio of 9.8. Mean S/P 
ratic of ewes fed normal casein was 9.8 and that of their 
progeny 9.5, while ewes in the formalin-treated casein 
group had an S/P ratio of 8.6 and that of the progeny was 
10.3. The difference between dams was not significant and 
that between progeny was significant at the 10% level. 

It is obvious that the result found requires verification 
for it suggests a substantial environmental effect on a 
character that in the past has proved relatively insensi- 
tive to nutritional influences. 
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