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STUDIES ON THE SKIN OF FLEISCH MERINO,
OSSIMI AND THEIR CROSSES IN THE U.AR.

A. A, Evr-Smereivy (1), A. 8. Er-Seikx (%)
aND F. M. Laepsan (%)

A total of 140 ekin samples were collected from lambs of four breed
groups of sheep ; Merino, Ossimi,  M.0O. and 3/4 M.0Q. at monthly
intervals from birth up to six months of age in order to study the
trend of follicle development as well as the effect of crossing on the
sequence of development.

In genersl, there was a decrease in the number of primary wool
follicles per unit area of skin paralle]l to the advance in age, while
secondary follicles ahuowed a continuons inerease till 60 days of age
and slight deorease thereafter irrespective of breed.

The SfP ratic at 180 days of age was apecific to each breed group
with the oross having wvalues somewhere between that of their
parents, although the difforence hetween the 34 M.O. and the
purebred Merino was not signifieant.

No dilfercnces were found between breed groupa in the mean
number of follicle groups per unit ares of skin. 'This Ied to the
postulution that differenee in density of follicles are attributed
mainly to the number of secondary follicles rather than to the
number of follicle groups per unit ares of skin.

Sheep has long been of no primary interest to the Egyptian farmer. This
iz mainly due so the nature of sheep being grazing animals that depend essen-
tially on patural range, if economic feeding is to be considered. Therefore,
the local types of sheep ralsed in Egypt are considered as carpet wool breeds
with more emphasis on mutton. The problem is thus, a defficiency in
appare] wools to fulfill the domestic needs.

Since 1960, systematic breeding programmes have been set up to establish
new strains of sheep that produce semifine or medium wools. The up-grading
of Ossimi {local carpet wool breed) with Fleisch Merino was practiced by the
Ministry of Agriculture for several generations to evolve a nucleus for semi-
fine wool sheep that can exist and adapt itself to the loeal environmental
conditions,

The object of this study was to investigate carefully the development
of the wool follicle population from birth up to six months of age and the
trend of follicle density as affected by crossing and up-grading. Therefore,
the study included two pure breeds, viz., Fleisch Merino and Ossimi, (their
first crosses and 3/4 Merino) — Ossimi,

(1) Ministry of Agrionlture, Animal Prod. Dept.
{2} Prof. Amin. Prod. Dept., Al Azhar University.
{3) Ministry of Agriculture, Animal Prod. Dept.
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Materials and Methods

Animals used in this study included lambs born in November 1966
belonging to the Ministry of Agriculfure Research Station at Sakha.

Skin samples from the mid-right side were collected from five individuals
of each breed group viz., Merino (M), Ossimi (O), 3 Merino [Ossimi (3 MO)
and 3/4 Merino] — Ossimi (3/4 MO). The samples were collected at monthly
intervals from 24 hour: after birth till six months of age. Thus seven skin
gsamples were taken from each individual consequenily making a total of 140
skin samples from the four breeds at subsequent ages. The area of skin
excised from each individual was approximately 1 ecm?, taken immediately
to the wool laboratory on eampus where the histological technique recommend-

ed by Clarke (1960) was perforined with some minor modifications to study
the wool follicle population.

The study comprised the number of primary wool follicles (P), the number
of secondary wool follicles (S), the ratio of primary to secondary wool follicles
{8/P) and the number of follicle groups per 1.5 mm? of skin tissue.

Btatistical analysis was carried out as suggested by Snedecor (1961) and
Huntsberger {1961).

Results
FPrimary follicles .

The number of primary wool follicles per 1.5 mm? of skin varied signi-
ficantly from one breed group to the other (Table 1 & 2) and the differences
between different ages within one breed were significant (P < 0.05). The
interaction of the effect of breed with that of age to express the character
in question was also significant (P < 0.01).

The greatest difference observed between breeds in the number of pri-
mary follicles was that between Merino and Ossimi, while § M.O. possessed
&n equal mean vafue to that of the Merino (48.1). The $ M.O. possessed a

mean value (23.1) lying somewhere between those of the parental breeds,
though with some decline towards its dam.

It was also observed that the mean number of primary follicles per 1.5
mm? of skin tissne is in a continuous decline with the advance in age. Thus
the highest mean number of primary follicles was that attained at 24 hours
of age (93.5) while the lowest was that possessed at 180 days of age. A
regression line of the number of primary follicles on age {Figure 1), is driven

to indicate clearly the regression trend for which a coefficient was estimated
to be 0.206.

A similar regression trend was also observed for each individual breed,

although the degree of slope varied from one breed to the other according to
the corresponding ages.

A graphical representation of the number of primary wool follicles per
anit area of skin versus age is shown in figure {2).
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Secondary follicles

Both breed and age had significant effects (P < 0.01) on the number
of secondary follicles per unit area of the skin. On the other hand no signi-
ficant effect was observed for the interaction between breed and age (P <
0.05) on the expression of this character.

Merino gheep showed the highest mean secondary follicle density (162.8)
while O«simi exhibited the lowest among the four breeds (35.1). The § M.O.
possessed a mean value intermediate between those of its parental breeds
{77.3}, and the $ M.O. also showed a mean value intermediate (131.4) between
its parental breeds ; Merino and } M.O. (Table 1).

A gencral increase in the mean number of sccondary follicle per unit
ares of skin was observed for the four breeds from 24 hours up to 60 days of
age after which a singificant (P <0.05) decrease was observed till 180 days
of age . The differences between subsequent ages were significant (P < 0.05)
except between 60 days, 30 days and 90 days, between 80 days, 150 and 30
days, between 30 days, 120 and 150 days, between 120 and 150 and between
120 days and 180 days of age.

A similar increase to that of the pooled secondary follicle humbers was
also ohserved among each breed individually with some fluctuations corres-
ponding to the subsequent ages. This is well represented graphically in
figure (3).

The maximum secondary follicle defsity for Merino was that attained
at 60 days of age (231.0) followed by a decrease toill 120 days of age. At 150
days of age another increase was noticed but decreased again at 180 days of
age.

Tor Ossimi, the maximum sscondary follicle density (53.5) was attained
at 60 days of age and decreased thereafter till 180 days of age.

For the ; M.O., the maximum secondary follicle density (95.5) was attained
at 60 days of age followed by a decrease till 150 days of age when another
slight increase was observed at 180 days of age.

For the § M.O., the maximum secondary follicle density (183.4) was
attained at 30 days of age followed by fluctuating density till 150 days of age
where a great drop in density ocsurred and observed clearly at 130 days of age.

The value of maximum secondary follicle density observed for Merino
was the highest among all breeds, followed in sequence by that for the § M.0O.,
3 M.0. and Ossimi.

Secondary follicle percentage and ratio of secondary to primary follicles (8/P)

Significant {P<0.01) differences were found hetween the different breeds
in their sccondary follicle percentage and consequently in their S/ ratios
(Tables 1 & 2). The effect of age on the percentage of secondary foliicles and
S/P ratios was also significant (P< 0.01) and the efect of interaction between
the two variables was significant (P<0.05).

2
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Calenlations of the mean values of the S/P for the different breeds revealed
that 3 M.O. possessed a mean 8/P (4.89) slightly Jarger than that for Merino ;
the difference however was not significant. The 1 M.O. showed a mean SfP
of 2.12 which was intermediate between the ratios of its parental breeds.
Ossimi showed the lowest ratio (1.95) among the four breeds studied.

An inerease in the pooled S/P ratios with advancing age was ohserved
starting by 24 hours till 150 days of age after which a shght insignificant
decrease occurred and showed up a 180 days of age. The increase, however,
was more rapid between 24 hours and 30 days of age with less intensity bet-
ween 30 and 60 days of age and a gradual increase thereafter till 150 days of age.

In respect of breed, it was evident that the S/P in Merino increased
rapidly from birth to 60 days of age, and was followed by a slight decrease
till 120 days of age when another increase occurred up to the end of the
experiment. In Meiino the 8/P ratio attained at 180 days of age (7.53) was
the highest for all breeds at their maximum ratios.

Ossimi also showed a rapid rise in the 8/P ratio between birth and 60
days of age, after which some insignifieant fluctuations occurred till the end
of the experiment. The highest S/P ratio registered for Ossimi (2.46), was
that at 60 days of age, nevertheless it was the least maximum observed for
all breeds.

In the 4 M.O. the rapid rise in the S/P ratio started from birth and con-
tinued till 90 days of age ; fluctnations occurred thereafter till the end of the
experiment, Tle maximum S/P ratio (2.88) registered was that attained
at 150 days of age, which was higher than that for QOssimi.

In the 2 M.O. the most rapid increase in the S/P ratio was that observed
between birth and 30 days of age, however, it continued till 120 days of age
but at al ower rate. A depression ocourred at 150 days of age followed
by another dszpression registered at 180 days of age. The maximum S/P ratio
was attained at 120 days of age, which was less than that for Merino, but
higher than those of the {1 M.O. and the Ossimi. The trend of the §/P curve
for each brecd can be seen in figure 4.

Follicle groups

The differences between breeds in the mean number of follicle groups
per 1.5 mm? of skin tissue (Table 2), were not significant, however the effect
of age as well as the interaction between age and breed were significant

(P<0.01).

From table 2, it was evident that signficant differences (P<Z0.05) existed
between most of the pooled mean numbers of follicle groups between breeds ;
the only insignificant difference was that between Merino (16.4) and } M.O,
(16.3).

A gradual decrease in the pooled mean follicle group numbers with the
advance in age was also observed ; the highest (30.6) was that observed at
24 hours, while the lowest {9.8) was at 180 days of age.
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It was also obrerved that Merino and Ossimi followed the same general
trend of the pooled mizan follicle gronp numbers, ie. decreased with.
advancing age. However the decrease in follicle group numbers was more
mniform in Merino than that in Ossimi. In § M.O., the decrease in the
number of follicle groups was greater between 24 hours and 50 days of age
then fluctuating till 180 days of age. In § M.O., a great decrease occured
between birth and 30 davs of age which brought the number of follicle groups
to about 2/5 that observed at birth. The decrease seen there afier was
fluctuating within limited bounda:ics.

The number of follicle gronps per unit area of skin (Fig. 5) was almost
gimilar in all four breeds as the differences between breeds were not signifi-
cant (P<0.05).

Discussion

The rerults obtained in this work showed that the § M.O. were much
gimilar to the pure Merinos in the mean density of primary follicles and that
these two breeds were more dense in primary follicles than Ossimi. with the
1 M.O. having almost an intermediate value between its parental breeds.
This result s in accordance with those found by Stepanov and Kablov (1962),
Batu and Oczan (1962) Sugai and Kuramoto (1963) and Maral and Shafei
(1964). Explanation may be based on the fact that different breeds possess
different follicle population densities whickare a genetic maximum that may
or may not be attained (Wildman 1965}

Shedding of primary wool fibres starts by the second month of age, with
some deviations as to the timing from one breed to the other. It seems likely
that shedding starts earlier in those breeds which attain their maximal
secondary follicle density at an estlier age. Thus sheddingof primary fibres
may oocut at earlicr ages in the fine wool breeds while it is somewhat late in
noarse wool breeds,

The regression in the number of primary follicles per unit area of skin
with advancing age up to six months is attributed mainly to the expansion
of the skin surface sres which accompanies the lambs’ growth, varying
within wide limits between breeds and individuals according to variation
in the rate of growth. In addition, some primary follicles may cease to
grow during the first three months after birth. This result was confirmed
by different authors (Carter 1943 and Burns 1953¢, 19535 and 1955).

Both breed and age, greatly affected the secondary follicle density. Fraser
and Short (1960) observed the difference in secondary follicle density Between
Merino and breeds of Biitish origin and that crosses between the two breeds
possessed intermediste secondary follicle values. Bimilar results were also
shown by Stepanov and Kablov (1962), Batu and Oczan (1962), and Marai
and Shafei (1964).

The low secondary follicle value observed in the Ossimi is similar to that
found by Badreldin e al. {(1961). Apparently, and as stated by Fraser (1952)
and Cockrem (1956}, the coarseness of the fleece i3 associated with a decrease
in the number of secondary follicles which can complete their development.
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The eorrelation between the number of sccondary follicles and age de-
monstrates that secondary folliclss may continue developing up to three
months of age, although breed diffcrences may exist as to the time at  which
secondary follicles cease to develop. This result is in agreament with those
of Carter (1943), Burns and Clarkson (1949), Burns (1953, 1855), Short (1955),
Schinckel {1955), Ryder (1957}, Margolena (1959), Badreldin et al. (1961) and
Lyne (1961).

Merino, at 24 hours of age had quite a few secondary follicles, and it
attained its maximum secondary follicle density at the age of 60 days. Re-
lative to Merino, the other three breeds started from almost similar values
but less than that observed for Marino. This result indicates that the deve-
Jopment of secondary follicles producing coarser wool, may be retarded,
although a clear cut explanation needs further investigation.

The sudden drop in the number of secondary follicles observed in the
3/4 M.O. at 180 days of age is attributed in part to the high growth rate at
this age accompanied by greater skin expansion, in addition to the degene-
ration of some secondary follicles.

With respect to the 8/P ratios, breed as well as age differences were evi-
dent, although the difference between Merino and 3/4 M.O. was negligible
in their mean ratios. The present results conform with those reported by
Burns and Clarkson (1949}, Burns {1953, 1955), Daly and Carter (1835},
Fraser and Short (1960), Livas (1961), Gurau et al. (1963), Kupatz (1965),
Vinogradova (1964,1965) and Wildman (1985).

The observed decrease in the S{P ratio at 150 days of age was also obser-
ved by Burns (1953, 1955) and Lyne (1961) in Romney lambs at 9 months
of age. The ratio of secondary to primary follicles, being a funetion of two ~
variables, viz. ; primary and secondary follicles, i1s thus a fluctuating para-
meter. However, the ratio obtained at 180 days of age san not he considered
as stable to indicate the maturs ratio in most hreeds.

Different breeds of sheep may possess equal numbers of follicle groups
per unit area of skin at 6 month of age , or that the differences 11 the number
of follicle groups, it present, inay be of no significance. The diffrent densities
and 8/ ratios ohserved between different hreeds ¢ould therefore be attributed
mainly to the different numbers of secondary follicles contained in the group
rather than to the different numbers of follicle groups per unit arca of skin.
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