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Abstract: This study was conducted to investigate the impact of sex and birth type of lambs on fibre diameter
of them and their dams in early lactation period and find the relationships between fibre diameter and milk
parameters. In this study, 33 Karayaka lambs and 28 their dams were used. Fibre diameter was significantly
higher for singles compared with twins at weaning (p<0.05). Fibre diameter did not differ between male and
female lambs at first week and weaning. There was a significant positive correlation (r=0.38; p<0.05) between
fibre diameter of lambs and milk fat in the study. However there were no correlations between fibre diameter
of lambs and other milk constituents (protein and urea). We could not find any relationship between milk
components and fibre diameter of dams.
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INTRODUCTION

Average fibre diameter and its variation are both
important in wool quality and processing. Mean fiber
diameter is the single most important quality character of
wool and is directly related to the monetary value of wool
[1,2]. Variations in fibre diameter are the result of variations
in either the environment or the inherent characteristics of
the animal[3]. Genetics and environment influence both the
quantity and quality of the fibre and this then affects the
commercial value of the fibre[4]. Abrupt environmental
changes tend to be more critical than those occurring over
a long period[5] and these changes in early lactation are
more important than those of other stages. Severe changes
at this time permanently effect on wool traits[3,6]. In sheep,
wool growth rate decreases during lactation relative to
non-lactating ewes, indicating a higher relative demand
for nutrients associated with lactation compared to wool
growth[7]. The effects of lactation on wool growth may be
attributed to the first month of lactation[8]. The increase of
milk production and the deficiency of nutrients for higher
levels of milk production in early lactation negatively
effect on mean fibre diameter of ewes[9]. Therefore we
studied to observation the impact of sex and birth type of
lambs on fibre diameter of them and their dams in this
critical period. There is no research reported on
relationships between milk components and fibre
diameters of lambs and their dams. In this study we also
studied to find the relationships between fibre diameter
and milk compositions. There is an urgent need for more
information on milk components and wool characteristics
of non-dairy breeds in early lactation period.

MATERIALS AND METHODS

In this study, 33 Karayaka lambs (23 single and 10
twins; 16 male and 17 female) and two-year-old 28 dams
(23 ewes with single lamb and 5 ewes with twin lamb; 14
ewes with male lamb and 14 ewes with female lamb)
were used. Mid rib fleece samples were taken from each
animal for analysis at the end of the first and tenth week
(weaning). Fibre diameters were measured using a
calibrated ocular micrometer in the microscope (Olimpus
Cx41). The milk samples were collected from ewes at last
3 days of both period (first week and weaning) by hand
milking. Milk samples were composites of milk collected
at consecutive morning and afternoon. The samples were
collected into plastic vials preserved with microtabs,
stored 4 oC until analysed for determination of parameters.
The milk total protein was determined by Kjeldahl
method (Nx6.38). The milk fat was determined by Roese-
Gottlieb Method[10]. The milk urea nitrogen was
determined by an enzymatic (urease and glutamate
dehydrogenase) colorimetric method (Dade Boehring
RXL Autoanalyser). 

All of the data are indicated as mean ± SEM.
Correlations between fibre diameter and milk components
were calculated using the Person correlation coefficients.
All the data analyses were performed with help of the
SPSS[11].
 

RESULTS AND DISCUSSIONS

The fibre diameters of sheep in this study were in
general agreement with those in the literature[12,13]. The
fibre diameter of Karayaka sheep varies considerably 
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Table 1: Fibre diameter (µm) of single and twin lambs
Period Single Twin P
1 st week 33.24±0.45 32.50±0.34 0.2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weaning 37.52±0.64 35.30±0.76 0.03

Table 2: Fibre diameter (µm) of male and female lambs
Period Male Female P
1 st week 33.42±0.62 32.64±0.26 0.27
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weaning 37.56±0.79 36.18±0.69 0.19

Table 3: Fibre diameter (µm) of ewes with single and twin lambs
Period Ewes with Single lamb Ewes with Twin lamb P
1 st week 39.13±0.70 39.80±0.85 0.55
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weaning 39.74±0.83 39.50±1.09 0.86

Table 4: Fibre diameter (µm) of ewes with male and female lambs
Period Ewes with male lamb Ewes with female lamb P
1 st week 39.25±0.79 39.41±0.78 0.88
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weaning 39.06±0.83 40.23±1.02 0.38

Table 5: Correlation coefficients between fibre diameter and milk components
Milk
--------------------------------------------------------------------------------------------------------
Fat Protein Urea

Fibre Diameter Lamb 0.38 a 0.06 0.19
Dam  0.08 0.2 0.02 

a: p<0.05

from 39 to 43 µm[14] and the present data falls within this
range. The fibre diameter of Karayaka sheep are
intermediate and comparable to carpet-wool breeds, 31
µm for Barki sheep[15], 26.2 µm for Arabi sheep [16], 35.4
µm for Ossimi, and 31.5 µm for Rahmani[17].

As shown the Table 1, fibre diameters of the single
and twin lambs were similar for first week. However,
fibre diameter was significantly higher for singles
compared with twins at weaning. Restall and Pattie[7]

announced that fibre diameter was significantly larger for
singles overall. It is possible that poor nutrition
(especially for dams with twin lambs) during early post-
natal life imposes a permanent limitation on fibre
production ability and fibre diameter of lamb[3,6]. The
dams with twin lambs are unable to fulfill their
requirements because of their high milk yields in early
lactation period in pasture[18].

There were no significant differences in fibre
diameters between male and female lambs for both
periods (Table 2). Fibre diameter did not differ between
males and females at any age[7,19].

The results in Table 3 have shown that fibre
diameters of ewes with single and twin lambs were
similar for first and tenth week. These results are
consistent with the results of Newman and Peterson[20] for
ewes with single or twin lambs. However, our results are
disagreement with the findings of Hatfield et al[21] that
ewes with single fetuses that reared single lambs had a
greater fiber diameter than ewes with two fetuses that

reared twins. This is probably due to less nutritional stress
for ewes rearing a single lamb compared to ewes rearing
twins. This disparity may be a result of environmental
circumstances or inherent differences between
populations sampled in the contradicting study. 
As shown the Table 4, there were no significant
differences in fibre diameters between ewes with male
and female lambs for both periods. 

The correlations between fibre diameter and milk
components were presented in Table 5. We could not find
any relationship between milk components and fibre
diameter of dams. Restall and Pattie[7] reported that
lactation has no effect on fibre diameter of dams. On the
contrary, there was a significant positive correlation
(r=0.38; p<0.05) between fibre diameter of lambs and
milk fat in the study. We could not find any information
about probable reason for correlation between milk fat
and fibre diameter of lambs in literature. However we
know that the milk fat is a rich source of energy for
growing lambs and there is an important relationship
between fibre diameter and energy intake for kids[22].
There was no correlation between fibre diameter of
animals and milk protein. The milk protein is less variable
than milk fat in early lactation period of non-dairy
animals[23]. Since the variation in milk protein among
animals was low in this period, we probably could not
find any correlation between fibre diameter and milk
protein. In study, there were no correlations between fibre
diameters of lambs and their dams and milk urea levels.
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Although some studies have examined the effects of
lactation on fleece characteristics by goat, the studies on
sheep is sparse in literature. Therefore further research is
needed on relationship between milk components and
fleece characteristics for all lactation period.
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