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WOOL CHARACTERISTICS
OF TEXEL SHEEP
BY

M. T. RAGAB™ anp K. E. GUONEIM @

SUMMARY

In January 1956, Tahreer Provinee in Egypt imported 395 Texel
sheep from Holland. The wool characteristics of this foreign breed and
those Texels born in Egypt were studied in this work. The traits dealt
with were grease fleece weight, elean wool percentage, fiber diameter,
crimps, staple length, fiber length, kemp percentage and density of fiber
population. Both environmental and genetical factors alfecting these traits
were studied. Observations were taken at the first yvear of age for the
imported Texel sheep, during which most of the wool grew abroad,
and at the second and third years ol age, in which wool grew in Tahreer
Province.

Some of the wool characteristies were affected by the impertation of
this breed from Holland to Tahreer Province in Egypt, while the other
characters were not influenced by this change. The characters which were
not effected are the fiber diameter, crimps and kemp percentage.

The staple and fiber lengths of Texels decreased from the first to the
third years of age. The percent of clean wool varied between 62.08 %
at one year old to 72.01 % at the third year of age. The highest grease
flecce weight was that obtained during the first twelve months of age,
during which most of the wool grew abroad. Flecce weight for the second
and third years of age were nearly the same. The highest number of fibers
per square centimeter was found in winter season, while the least number
was reported for the summer.

) Professor of Animal Breeding, Faculty of Agriculture, Cairo University.
® Of the Department of Animal Production, Ministry of Agricullure, Dokki,

Cairo.
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Repeatability estimates obtained for wool characteristics were 0.550,
0.222, 0.410, 0.314, 0.263, 0.417 and 0.134 for grease fleece
weight, clean wool yield, fiber diameter, crimps, staple length, fiber length
and kemp percentage, respectively, while heritability estimates for the
same characters were 0.31, 0.24, 0.23, 0.30, 0.29, 0.49 and 0.14 in
the same order.

Significant correlations were found between body weight and grease
fleece weight (0.380) body weight and fiber diameter (0.289) and
body weight and fiber length (0.235). There were also significant
correlations between fiber diameter and clean wool yield (0.301),
cvimps and staple length (0.253) and staple length and fiber length

(0.750).

INTRODUCTION

The sheep population of Egypt, which amounts to 1.33 million head
is mainly coarse wool type. The wool produced is used for rug and carpet
manufacture. The local outpul amounts to 2.25 million kilos, and still
far from the point of satisfaction for the industrial needs of the country.

[a 1955, the Tahreer Provinee started a vast land reclamation scheme
aiming al lurning about two million acres of sandy soil into cultivable
land. The Texel, Merino, Suffolk and Leicester breeds of sheep were
introduced into this project in January 1956. It was thought that if
these sheep could survive in this country without much degeneration,
a great revolution in Egyptian sheep production might be possible as
far as both fine wool and multon production are concerned.

MATERIAL AND METHODS

In January 1956, the Tahreer Province imported 385 ewes and
10 rams of the Texel breed from Holland. According 1o the Central
Bureau of sheep breeding in 1939, the Texel sheep has several excellent
qualities. The average number ol lambs born per birth is 1.88, while
the average number of lambs reared 1.62. The average weight of ram
lambs is mearly 45 kgs and ewe lambs 38 kgs., at four months of

age. The average weight of greasy fleece is about 5.85 and 4.57 kgs.
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for rams and ewes respectively.  Quality of the fleece is generally 5275
and 50’s (Bradford system).  This would be quarter blood by U. 5.
slandards.

Two hundred and twelve Texel sheep were born in their homeland
during the last three weeks of Mavch and the fivst few days of April 1955.
I April 1956, they were shorn for the first time. Second and third
shearing took place at April 1957 and April 1958, respectively.

Fifty one Texel ewes were nol mated during the maling season
ol Octoher 1956, in order fo study the effect of pregnancy on wool
quantity and quality. Seventy Texel lambs sired by eight Texel rams
were born in Tahreer Province during March 1957. They were shorn
for the firsi Lime in April 1958.

Samples used in the analysis were taken from the imported Texel
sheep at the [o]fowi_ﬁg ages :

(z) 12 months old, in which most wool grew abroad.

(6) 24 months old, in which wool grew at Tahreer Province.

(¢) 36 months old, in which wool grew at Tahreer Province.

The wool characteristics of Texels born in Egypt were studied at
12 mounths of age. The fraits dealt with were grease [lecce weight, clean
wool percentage, fiber diameter, crimps, slaple length, fiber length,
kemp percentage and density of fiber population. Both environmental
and genetical factors alfecling these traits were studied.

For studying these traits, except the densily of wool fibers, the samples
were laken at sheaving time in April 1956, April 1957 and April 1958,
Eight Texel ewe lambs born in Egypl were chosen at random and pre-
vented from being maled, and were used Jor estimating densily ol wool
fibers. '

Prior to shearing, a small sample of grease wool was clipped from the
right shoulder of each animal. This sample was used to determine the
shoulder’s fiber diameter, number of crimps per two cenlimeters, staple
length, fiber length and kemp percentage by weight.

At shearing time, cach fleece was weighed i kgs., also a small sample
of the side wool (weighing approximately 10-20 gms.) was taken from
cach sheep before shearing for estimating clean wool percentage.

2
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For measuring staple length, fiber length, fiber diameter, crimps, clean
wool percentage, kemp percentage and density of fiber population, the
methods used have been previously reported by Ragab and Ghoneim (1961).
The methods suggested by Snedecor (1950) were used for statistical
analysis, while the method of half-sibs as reported by Lush (1949)
was used for estimating the heritability of wool characteristics studied.

RESULTS AND DISCUSSION

1. Grease Fleece weight.

Table 1 shows the different characteristics. The hig]mﬁl. grease
fleece weight of Texel sheep was that produced during the first 12 months
of age. This mostly grew abroad, while the wool of the second and third
years of age, which grew in Tahreer Province, was nearly the same.

The decrease. in fleece weight of the second year's crop compared
to that of the first year came to 29.3Y/,. These results arenotin agreement
with those reported by Spencer ef ol (1928), Mercuri and Chiavavelli
(1934), Gorman ef al (1942), Jones et ol (1944), Terrill ef ol (1950),
Ragab ef al (1956) and Mason and Dassat (1958) who agreed that
fleece weight mcreaged with the advance in age m different breeds of
sheep up to four years old. :

Blackwell and Henderson (1955) estimated the Limear regression of
fleece weight on age of ewe to be—0.14 1b. per year. They stated also
that the curve which relates wool production to age is usually curvilinear
with a maximum appearing at about four years of age.

It seems that the climatic conditions of the Tahreer Province, as lar as
wool production of Texel sheep 1s concerned, are not ideal. The change
from a cold humid country to an arvid subtropical region, would be
expected Lo exert its influence on the wool crop of the sheep. Naturally,
it1s not expected that one should get the same crop of wool from the sheep
in their new habitat. If this breed of sheep is transferved to a more con-
venient locality, where humidity is higher, better results may be obtained.

However, the wool production of the imported Texel sheep under
these new conditions, is far greater than that of the indigenous breeds of
sheep. Sidky (1948) and Ragab et af (1956) stated that the average



WOOIL CHARACTERISTICS OF TEXEL SHEEPD

e e s

10 0FhE 0 *

FO0TEE0 | o | @6 | T0°0FLE'0 | 90T | BO'0OFSYO | 0T WP g e 0 dutog
9°8FL 06T | 0L FEFLEIT | T S TFYEYE | 901 | WOFL9CH| 0T | o T B uep g
TeiFIres | oL m,m;ﬂm.ﬁi €6 | YTIFC9 L8| 90T | LSFIHOT| 01 seeee um gduoy spderg
OT0FCoL | 0L | BVOF6LY | @6 | STOFTOL | 907 | LwoFeTL | 0F < s g aod sduno jo oy
ST 0T 68 | OL | WEOFILEs | €6 | 1607866 90T | 6L 0F188¢ | 0T ** SOOI I0jOWRID TG
g TF8E' 89 | 0L | 9S°0FT0EL| @6 | €6°0T99°¢9 | 90T | 80°8F80°89 | 07 st G0 JOOR WEST)
90°0Fch'e | 0L | vO'OFROE | wEl | ¢o0Fvie | owi| S00Teny | TIB s sBy qyBien aavapg

ﬂHMDHm = _uZ m:wmm_ﬁ = D.fm. ﬂm.mm_.ﬁ % .a.f. 1 .m@u_m ’ OZ

PO SYIUOTT £ T Pio syiuow ge PO syjuour §g Plo sjjuenmt 77 Tejoeaeyry

3d &8 ur wreq spxay,

stoxa], pejsodury

“safie Juaagp e

[ ATEv],

daopg axa, jo somsuIBjRIRY) (OO AL 0] SadRIoAy



6 M. T. RAGAE AND K. E. GHONEIM

weight of grease wool obtained from Egyptian Ossimi and Rahmani sheep
ranged between 1.0 and 1.5 kg. annually. This means that the Texel
sheep, under their new environmental conditions and in their first stage
of acclimatization, were capable of giving ‘an increase of about threefold
over the wool crop of the indigenous sheep irvespective of the qualily.

It was found that there was a highly significant difference between
ages in grease fleece weight of Texel sheep. This result is in accordance
with those obtained by Hazel and Terrill (1946), Terrill et of (1947
and 1948), Price et of (1953) and Karam and Ragab (1959 using
different breeds of sheep; all concluded that age had a pronounced
effect on fleece weight.

As far as the effect of lambing on grease llecce weight is concerned.
The results obtained (Table 2) showed that although dry ewes produced

Tanee 2
Averages for wool characteristies of Texel ewes lambed and not fambed
during their second vear of age.

Twes not lambed Ewes lambed Signi fi-

Character
No. Mean No. Mean AL

Grease fleece weight 51 3112006 | 82 1.024+0.05 | N.S.

(kgs.)
Clean wool percentage | 51 64.504+1.28 + 49 63.6840.30 | N.S.
Fiber diameter al 2884028 | A9 29 1740.29 | N. 5.
(microns)
No. of crimps per 51 6.9040.16 | 49 | 6.80+40.17 | N. 8.
2 ems.

Staple length (mm.) bl 90.091-2.22 | 49 83.74-1.86 | S.
Fiber fength (mm.) 51 1150.454-2.49 | 49 1143.914.2.60 | N, 5.

Kemp percentage 54 0.276--0.01 | 49 0.27110.01 | N. 5.
S. = significant (at 5 9%) N. S. = non-significant

heavier flecces than wel ewes, yet there was no significant dillerence
hetween the two groups. These resulis are in agreement with those of
Jones et al (1936) and (1944) who found that dry cwes produce
heavier fleeces than ewes which lambed in Rombouillet sheep.
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The average flecce weight for imported Texels (4.44 kgs.) was higher
than that of Texel sheep born in Egypt (2.43 kgs.) at 12 months of
age. The difference of 1.99 kgs. between the two groups was highly
significant. Actually, most of this difference was due to the fact that the
sheep born in Egypt were attacked by a variety of skin diseases which
lead to shearing lor the sake of treatment. At the second year of age,
Texels born in Egypt produced an average of 3.09 kgs. of grease wool,
compared. to 3.14 kgs. for imported Texel sheep at the same age. The
difference of 0.05 kgs. between the two groups, was not significant.

Repeatability of grease fleecce weight.

Repeatability measures Lhe fraction of the variance in the single record
which was caused by permanent individual dilferences between animals
for a particular character. It is useful in showing the amount of attention
that should be paid to early records in predicting later ones, and in
comparing animals with different numbers ol records.

In the present study, 140 Texel sheep having three subsequent
shearings : i.e. ab one year, two years and three years of age, were
available for estimating repeatability of fleece weight. The correlation
between {leece weight of the first shearing and that of the second one
was 0.529, compared to 0.590 between the first and third shearing and
0.531 between fleece weight of the second shearing and that of the third
one. This lead to an average repeatability of 0.550 (Table 3).

Tarie 3
Repeatability and heritability
estimates of wool characters for Texel sheep

Character Repeatability Heritability
Grease Fleece weight ....... ..., 0.550 0.31
Clean Waeloyvield, &0 v 0.222 0.24
T 7 D011 0 USRI S 0410 0.23
GUINPS Gesmaihimsauss sk s i 0.314 0.30
staptiterihe i o o 0.263 .29
Piberidensth ;i aosmimineapi 0417 0.49
Keip percentass. . ... .o oo men 0134 0.14
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These estimates are in cloge agreement with those oblamed by Terrill
(1939), Rasmussen (1942) and Tereill et af (1950) who estimated the
repeatability of fleece weight as 0.59, 0.56 and 0.70 respectively in
Rombouillet sheep. Morley (1951) found that it was 0.74 m Austva-
lian Merino sheep, while Blackwell and Henderson (1955) estimated
it ag 0.608 i four breeds of sheep under farm conditions. Mason and
Dassat (1958) found that repeatability of flecce weight in the Italian
Sepraviosana sheep ranged between 0.36 and 0.57. Karam and Ragab
(1959) studying fleece weight in Texel sheep, reported that the correla-
tion between the weight of the first shearing and that of the second
one was .61,

Hmftab-a'h'{y of Grease Fleece Weight.

Hevitability is estimaled to show the fraction of the variance which is
mainly caused by differences in the heredity of the animals as compared
Lo the total variance for the character concerned. The correlation between
half—sibs intra sive was used for estimating the heritability of grease
fleece weight. '

For imported Texels, 46 sives having 181 daughters one year old,
108 daughters from 31 sives 2 years old, and 29 sives having 95 daughters
3 years old, were available for estimating the heritability of fleece weight
at different ages. For Texels born in Egypt, enly 70 lambs produced
by 8 sires were used for estimating the heritability of this character at
one year of age.

The heritability of fleece weight was 0.50, 0.23 and 0.25 for imported
Texels at one year old, 2 years old and 3 vears old, respectively. Thix
lead to an average heritability of 0.31 (Table 3), while the estimate wax
0.45 for yearling Texels horn in Egypt.

These results are in the range of the findings obtained by Terrill and
Hazel (1943), Rae (1948), Morley (1 9-51), Kyle and Terrill (1953),
Shelton et af (1954), Blackwell and Henderson (1955) and Mason and
Dassat (1958) which ranged between 0.14 and 0.67 in different breeds
of sheep.

The average estimate of heritability for grease fleece weight ol imported
Texel sheep which was found to he 0.31 for the three ages studied by
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paternal halfsib correlation 1s in close agreement with that :rﬁpu'rl;ed
by Karam and Ragab (1959) which was 0.30 in the same breed using the
regression of offspring on midparent.

The heritability estimates for grease flecce weight of imported Texel
sheep, were smaller than theie corresponding repeatabilities. This means
that there are more permanent environmental differences affecting fleece
weight. Nevertheless, some genetic improvement based on individual
selection is possible, beeause of the high heritability of fleece weight.

3 (ean Wool Pereentage.
5

The average clean woal pereentage, boing 62.08 and 63.66, was nearly
the same al the ages of 12 and 24 months, while it increased to 2.0
at 36 months of age (Table 1). Since shrinkage depends mainly upon
the amouxnt of yolk and swint or wool grease as well as dirt and foreign
materials, these results show that the amount of wool grease secreted
during the third year of age was smaller than that produced at the second
year of age, as the animals were kept under the same environment al
Taheeer Province during those two stages of age.

The increase in elean wool percentage with advancing age, are in agree-
ment with those reported by Jones el al (1944) and Terrill el al (1950)
who found that clean flecce weight inereased from one year of age to the
third year of age in Rombouillet sheep.

There was a highly significant difference between ages in clean wool
percentage. This is in accordance with the resulfs obtained by Hazel
and Terrill (1946), Terrill et al (1944 a and b), Price et al (1953)
and Ragab ef al (1956) who reported that age had a significant effect
on clean flecce weight of dilferent breeds of sheep.

The results presented in Table 2 show the effect of lambing on clean
wool percentage. The difference of 0.9197, between the two groups was
not signiﬁ.cant.

The average clean wool percentage was 69.08 and 68.28 for imported
Texels and those born in Egypt at 12 months of age, respeetively. The
difference between the two groups was significant.

The average repeatability of 0.222 for clean wool perceniage is very
low compared to that of 0 543 veported by Morley (1951) in Australian
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Merino sheep. The low estimate may be due to the small number of
samples used at one year of age.

The heritability estimate obtained for either clean wool percentage or
shrinkage at one vear was found to he 24 for Texel sheep horn i Egypt.
This estimate 18 low compared to those reported by other workers.
Terrill and Hazel (1943) gave an estimate of 0.38 for vearling Ram-
bouillet ewes, while Morley (1951) found that clean fleece weight and
yield heritability was .62 and 0.75 respectively in Ausiralian Merino

sheep.

3. Fiber Dinmeter.

There wus o gradual increase in fiber diameler beginning with
28.31 microns al one vear old and ending with 32.31 microns at
36 months of age. Jone e ol (1944) and Tervill et of (1950) found in
Rambouillet sheep that fiber diameter gradually increases as age advances.
The same trend was [ound by Badreldin et o/ (1952) and Ragab et ol
(1956) in Egyptian Ossimi and Rahmant sheep. This gradual increase
in fiber diameter with advanced age leads to the highly significant differ-
ence observed belween ages in fiber diameter of the imporied Texel
sheep.

As far as the ellect of lambing on fiber diameter is concerned, the results
obtained (Table 2) showed that although dry ewes had smaller fiber
diameters than ewes with lambs, nevertheless, the difference between
the two groups, was nol significant.

Bosman (1935) reported that pregnancy does not influence Merino
wool fineness. However, these results ave im accordance to those stated
by Jones et al (1944) who found that the diameter of fibers produced by
the fertile ewes averaged slightly coarser than that produced by dvy
ewes in Rombouillet sheep.

The difference of 0.699 microns between imported Texels and those
boen in Egypi., in fiber diameter, at the age of one vear, was not signifi-
cant. This means that Tahreer Province conditions did not change the
fineness of Texel sheep, for the wool of imported Texel sheep was mainly
grown abroad, while thal of Texels born in Egypt was produced under

Tahreer Province conditions.
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The average repeatability of fiber diameter was found to be 0.410
for Texel sheep. Terrill et af (1950) reported an estimate of 0.56 for
repeatability of fiber diameter in Rambouillet sheep, while Karam and
Ragab (1959) found that the correlation between fleece grade of the first
shearing and that of the second one was 0.45 in Texel sheep.

The estimate of heritability for fiber diameter of Texels born in Egypt
was found to be 0.23. This estimate is close to that of 0.26 reported
by Morley (1951) for yearling Australian Merino sheep, but lower than
those reported by Kvle and Terrill (1953) and Shelton et al (1954)
who found that heritability of fiber diameter ranged between 0.33 and
0.57 in different breeds of sheep.

A. C?"e'mp.s'.

The average number of erimps per lwo cenlimeters ranged belween
6.79 and 7.15 for imported Texel sheep at different ages. There was
no signilicant difference between ages in the number of crimps of im'p(‘}'{‘l.t-.d
Texel sheep. This shows that age 1s not responsible flor the incidence

“of fiber crimps.  On the other hand, it also indicates that the change
ol environment did pot injure the crimps of wool fibers in Texel sheep.

Lambing proved to have mo siguificant effect on the incidence of
crimps (Table 2). No significant difference in the number of CRIMPS Was
[ound between the imported Texels and Texel sheep born in Egypt at
one year old.

The few number of animals used al one year old 1s responsible for
the low estimate of repealability for erimps of imported Texel sheep
(’Fahie ‘i) The estimate of heritability for the number of crmps per bwo
centimeters ol Texels born in Egypt was 0.30 at one year ol age. This
estimate is i close agreement with that reported by Morley (1951)
who found that heritability for the number of erimps per inch was .28
in yearling Australian Merino sheep, Rae (1948) gave an estimate of
0.43 for the same character in New Zealand Romney sheep.

b. Staple Length.
The decrease of staple length from yearling age to the third year of

age, 1s not in agreement with results reported by Jones e al (1944),

Tereidl et al (195[}) and Ragab ef al (1.956)'- who found that Staple
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length increases s age adyances Gl the third or fourth year in different
hroeds of sheep. The reduction in staple length may be atiributed to the
sudden change in the sheep habitat from their Ivumid and cold homeland
in the Netherlands to the hot dry climate of the Tahreer Provinee in Egypt.

Age had a highly significant effect upon staple length of Texel sheep.
This is in accordance to the results given by Hazel and Terill (1943
and 1946), Terrill et ol (1947, 1948) Sidwell et al (1951) and Price
el al (1953) in different breeds of sheep.

Dry ewes were superior Lo the ewes with lambs in staple Tength (Table 2)
The difference of 6.35 mms, in staple length between the two groups was
significant.  Jounes et «l (1944) found that fertile ewes produced wool
which averaged 0.08 inch shorter than ewes that did not lamb during
the year in Rambouillef sheep.

(omparing the staple length of imported Texels @l one vear of age
to those born in Egypt at the same age, a highly significant difference
between the two groups was found. This means that the, Texel sheep
horn in Egypt had a shorter staple length than their pavents which were
horn abroad. This strengthens the previous findings that staple length
in the Texel breed of sheep is affected by the hat clumate.

The small number of animals used at yearling age is responsible for
the low estimate of ayerage repeatability for staple length (Table 3).
Perrill (1934) estimated the coeflicient ol repeatability as 0.57 in Ram-
bouillet ewes, and the workers al the Western Sheep Breeding Labor-
atory (1949) stated a value of 0.75 for a group of Rambouillet vams,
while Morley (1951) found that repeatability of staple length was 0.71
in Australian Merino sheep. '

Heritability of staple length for Texels born in Egypt was found to be
0.29 at yearling age. This estimate is in agreement with those reported
by many workers, since they ranged from 0.21 to 0.49 in many different
hreeds of sheep (Terrill and Hazel, 1943 ; Hazel and Terrill, 1943 and
1946 5 Rae, 1948 ; Morley, 1931 ; and Kavam ef al, 1953).

6. Fiber Length.

The same trend of staple length was [ound in the case of fiber length.
The decrease in fiber length from yearling age to the third year of age is
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amall when compared with thal of the staple length, though, a significant
differonce between ages was found in fiber length of imported Texel
sheep.

Dry Texel ewes produced wool with an avera ge fiber length of 150,45+
2.49 mms., while ewes with lambs had a fiber length of 143.91--
2.60 mm. (Table 2). Nevertheless, the difference between ‘the 1wo
groups in this respect, was not significant.

When comparing the difference in fiber length of the imported Texels
to those which were hovn in Egypt al the age of 12 months, no significant
difference between the two groups was found. This is contradictory to
whai was found in staple length of the same breed.

The average repeatability of fiber length for imported Texels was {ound
to be 0.417. This estimate is higher than that of staple length for the
wane animals, but it is lower than the vepealability reported by other
workers (Terrill, 1934 : Western sheep Breeding laboratory, 1949 .
and Morley, 1 9al).

The estimate of heritability for fiber length of Texels born in Egypt was
(.49 at one year of age. Although this value is higher than that of staple
lengih for the same animals, yel it is still in the range ol heritability
previously mentioned for staple length,

E. ]{f#mp Perwwmge.

The increase of kemp percentage from vearling age up lo the third
year of age is due {o advanee in age, rather than the change of environ-
ment (Table 1). Badreldin e/ al (1952) and Ragab et al (1956) studying
this problem in Egyptian Osszimi and Rahmani sheep came (o the con-
clusion that kemp percenlage increased as age advanced. Age had a
highly significant effect upon kemp percentage and this is in agreemenl
with the vesulis reported by Grandstafi and Wolf (1947).

The kemp percentage in Texel sheep was found Lo be very small and
neghgible. Duerden (1926) and Roberts (1926) stated that 2-3 %
of kemp at the shoulder is a certain indication of a kempy fleece. There-
fore, the fleeces of Texel sheep cannot be considered of the kempy type.
Moreover, the kemp in Texel flecces is very shorl compared to wool fibers ;
a case that does not affect the value of Texel wool in manufacture, The
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difference of 0.005 in kemp percentage between Texel ewes with lambs
and dry ones was not significant (Table 2).

The average repeatability for kemp percentage was 0.134 of imported
Texel sheep (Table 3). The few number of animals used in the experiment
at one year of age may he the cause ol the low estimate of repeatability
for this character. However, no significant correlation was found belween
any two ages in kemp percentage of Texel sheep.

Heritability of kemp percentage for Texels born i Egypt was found
lo be 0.14 at one vear of age. Bryant (1936) studving kemp in
the flecee of Scottish Mountain Blackface sheep, found correlations
hetween sive and. offspring of 0.28 and dam and offspring of 0.25.

The heritability of percent kemp shows that the variation in this cha-
racter is due mainly to environmental factors rather than genetic ones.
However, more estimales from different breeds ol sheep including greater
numbers of animals are needed to throw more light on the inheritance

of this character.

8. Density of Wool Fibers.

The average number of fibers per square centimeter for the four seasons
was 3675.5 and 3145.8 fibers for the shoulder and hip regions res-
pectively. Tt was 3410.7 fibers per square centimeter for both regions.

The highest number of fibers per square centimeter was found i
winter season, while the lowest number was reported im summer. This
is not in aceordance with Galpin (1948) who found that the least number
of fibers was observed at winter in Romney sheep i England. It was
noticed that when the temperature decreased from summer o autumn,
the number ol fibers per square cenlimeter tended to merease for the
same individuals.  This indicates that the high temperature and dry
desert conditions of Tahreer Province, especially m summer, are nol
conducive to maximum wool production of Texel sheep. It was lound
that the differences between number of fibers for shoulder and hip
regions, as well as the differences between individuals, were highly
significant.  This is in agreement with the results reported by many
workers in different breeds of sheep (Whl[el al, 1943 : Hardy and Woll,
1947 : Galpm. 1948 : and Badveldin ef al, 1 952).
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It was also lound that there was a highly significant difference between
seasons in the number of fibers per square centimeter. This was explained
by Galpin (1948) and Badreldin er o/ (1952) who found that the skin
expands through growth while the number of fibers remains stable [rom
aboul one month ol age.

1t 1s interesting Lo note that the shoulder region was more variable in
the number of fibers per square centimeler than the hip vegion al all
seasons. The same observation was reporfed by Woll ef af (1943) in
Rambouillet sheep.

Studying the variation in number of fibers, 1t was found thal there
was no inerease in the number of fibers per square centimeter from twelve
months to two years of age i either shoulder or hip regions. This is in
agreement with Coal (1943) and Galpin (1948) who found that there
was no increase in fiber number alter the seventh month of age in Rommney
sheep.

Phenotypic Correlations Between Wool Characteristics.
P

The Phenotypic correlations between the various characters studied
were computed within ages and groups (Tables 4, 5 and 6).

The high positive correlation between body weight and grease fleece
weight is in agreement with those reporled by Spencer ef el (1928),
Duerden et of (1932), Terrill and Stoehr (1942), Pohle and Keller
(1943), Jones et al (1944), Hunt et af (1952), Terrill and Kyle (1952)
and Morley (1955) using different breeds of sheep. This positive corre-
lation is rather logical since wool production depends upon the skin
surface and size of the animal.

Tables 5 and 6 illustrate thal there' was a positive correlation belween
body weight and fiber length. Although this is in accordance to Terrill
and Kyle (1952), yet it disagrees with the findmngs of Pohle and Keller
(1943), Workers at the Western Sheep Breeding Laboratory (1946),
Hunt et al (I’lféﬁﬂ_), Karam et ol (1953) and Fox and Esplin (1954)
who found that there was no significant correlation between body weight
and staple length using dilferent breeds of sheep.

The presence of a positive correlaiion between grease fleece weight and
liber diameter, and between fleece weight and fiber length is supported
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by the results reported in other studies (Spencer ef al [1928], Lambert
et al [1938], Pohle and Keller [1943], Berge et al [1944], Jones et al
|1944], Slen [1949], Motley [1951] and Hunt et «f [1952]).

The highly positive correlation found between fiber diameter and clean
wool yield (Table 5) indicates that as fibers become coarser, clean wool
perveentage tends to increase. This is in accordance with the findings of
Spencer et ol (1928), Poble and Keller (1944), Burns (1946) and
Slen (1949) for different hreeds of sheep.

There was a negative correlation between staple length and number of
crimps (Tables 4, 5 and 6). This says that as wool inereases in length,
number of erimps tends to decrease. Although this 1s not in agreement
with Davenport and Ritzman (1926), and Swart and Kotze (1937)
who found that there was a posilive correlation between the number of
crimps and the length of the fibers; yel our results are in accovdance
lo those reported by Morley (1951) for Australian Merino sheep.

It is mnteresting to note trom the tables 4, 5 and 6 that there was no
correlation between kemp and the other wool characters. Therefore, 1t 13
coneluded that kemp percentages arve not correlated with any other wool
chavacters. Hence, the elimmation of kemp would not mjure any eco-
nomical wool quality.

The estimates given in the tables are phenotypic corvelations which
mclude environmental variations as well ag those velated fo hereditary
factors. The genelic correlation which refers only to genetic reasons,
shows to what extent two characters are governed by the same set of genes.
Thus, phenotypic correlations alone cannot be used in sefting up breeding
plans. Nevertheless, such phenotypic correlations give an idea about the
general magnitude of relationship between the different trails, bearing
in mind their significance from the genetic standpomt. It was not
possible, however, to calculate the genetic correlations in the present
work because of the limited number of daughter-dam pairs.
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