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wo grapEe of 25% Merino blood with either Ossimi or Barki were

tested for their wool preduction and characteristics. No significant
increase in clean fleece weight was recorded for either the two
grades compared to their subseguent local grandparents being
1.3040.14 kg for the } B vs. 1;124-0.19 kg for the 3 O wvs.
1.394+-0,18 kg for Ossimi.

Fibre diameter and length were significantly decreased in the
crossbred relative to their local grandparents which contributed to
the nonsignificant increase in clean fleece weight in the } Band no
increase at all in the % O.

A nonsignificant increase in kemp percentage was noficed in
both § O (2.34+2.48% ) and § B (4.343.06%7) with wide range of
variation. The true wool percentage was significantly increased in
the § O(95.8 4= 3.12%;) while in § B (93.940.71%() the increase
was pot significant.

The bréaking stress in creased in both B{20.04-1.63 g/mm?}and
30 (20.142.57 g/mm?) relative to their respective local grandparents
although the increase was not significant in case of the $ O. Highly
significant correlation were found between the breaking strength and
the fibre cross-sectional area within each breed group although
the correlation was markedly lower in Merino suggesting the inter-
ference of climatic factors on the mechanical properties of Merino
wool produced under the condition of the present study,

Eversince the importation of “Fleisch Merino™” in 1960, it has been triedin
several grades of crossing with the Egyptian sheep. Wool production were
evaluated in several crosses; § Merino § Ossimi was inferior to the pure Merino
both qualitatively and quantitatively and to the 4 Merino § Ossimi qualitatively
(Elsherbiny and Elsheikh, 1969; and Seoudy et al., 1969) found similar results
with § M-} Barki, while § Barki § Merino was superior in its wool production
in quantity . Lately, § Ossimi-} Merino and § Barki-} Merino were tried as
possible combinations for carpet wool production. This study, thercfore, was
carried out to evaluate the wool clip produced by these two grades of sheep.
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Material and Mcthods

This investigation was carried out in 1975 at  Sakha Animal Production
Research Station of the Animal Production Research Tnstitute, and included
wool samples form the mid - right-side position of 23 # Ossimi-} Merind
ewes($0), [2% Barki-} Merino ( §B), and 15 ewes of each Merino (M), Ossimi
(0) and Barki (B).All the ewes included were abeut 18 months old.

The wool samples taken from QOssimi and Barli ewes represented two
6-monthes growth periods adding up to one year while that of Merino represent-
ed 12-months growth. Samples from the crossbred ewes represented 298
days ol growth and were corrected lo  12- months growth period on acount of
the daily growth rate. The wool samples were scoured and the percentase
vield was calculated as suggested by Chapman (19€¢0). Tibre diameter was
measured according to the ASTM. designation (1961). Fibre length was
measured using the WIRA single fibre length measuring machine . Fibre str-
ength was measured as suggested by Neumann (1970) while the breaking stress
was calculated using the equation: :

Stress  — Breaking strength i mg,

Cross-sectional area of the fibre (mm?

Fibre types by count were determined using the benzol test of Tlphic (1832
Statistical apalysis was carried out according to Snedecor and Cochran (1973)
Heterosis in wool characters was estimated as a percentage of the diflerence.
between crossbred groups and the expected mean performances of the purebred
grandparent  groups.

Results and Discunssion
Grease and clean fleece weights

Table | shows that Ossimi and Barki had light mean grease and clean fleece
weights (1.644+0 21,1 3340 21,1 3940 18and 1 1240 19 ke, respectively with
great variation among flecces.  In Barki the grease fleece weight ranged between
0.95 and 2 00 while the clean fleece weight ranged between 6 8¢ and 1 84 ka.
In Ossimi the grease fleece weight ranged between 0 53 and 1.71 kg while the
clean flecce weight ranged between 0 9% and 1.67 kg, Merino had a comparatively
high mean grease fleece weight 3 014-0 44 kg with a relatively low clean fleece
weight 1.554+0.17 kg. The ¥ B and 2 O had mean grease flecce weights
of 2 4640 39 and 2 3940 25 kg, respectively, which expressed in relatively
high heterosis estimates over their grandparents, especially for (he Ossimi cross
(40 57 and 20.55%,, respectively). These heterosis were cven higher than that
of Merino back crosses (§ M.O and § M.B) in the same flock (Aboulnaga,
unpublished data). However, most of the increase in the fleece weight of the
studied crosses was in the grease in other fleece contaminants. Clean fleece
weights of § 0 and § B were 1 3940 15 and 13040 14 kg, respectively.
Heterosis percentage in clean fleece weight was only 2.80 and 5.90 for the
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3 crosses, respectively. Consequently, the # O did not attainany increase in
clean fleece weight compared to the local Ossimi, while an increase of 169
was attained in the clean flecce weight of the 4f* B as compared to the Barki.
This increase, however, was not significant (P 0 05). It was assumed therefore
that Merino had little or no effect in increasing the wool output in its 259 blood
crosses with Ossimi and Barki sheep. This result conforms with the findings
of Amble and Malhotra (1968) who found that Rambouiliet had no effect in
ncreasing  the clean fleece weight of its crosses with Ramour Bushair, the
native Indian hairh sheep.

Yield and -grease percemtage

Both Ossimi and Barki had relatively high yields being: 69.74-5 45
and 71 84-4 20%, respectively, while Merino bad a lower yield 47.043. 419
(Table 1). The § B and the O both had low yields but significantly higher
than Merino, although lower than their grandparents Barki and Ossimi.

The grease percentage was in a reverse trend to the yield in most cases since
the high yielding groups had lower grease percentages in their fleeces. 'This
is clear from Table |, where Ossimi had the highest yield but the lowest grease
content while Merino had the lowest yield with the highest grease percentage.
Introduction of 25%;, Merino blood resulted in an increase in the grease per-
centage in the fleece of the crossbred offspring as compared to its local grand-
pareat, this increase was significant in case of § O.

Heterosis in grease percentage was negative for both § B ( -16.29, )
and 4f* O (4 99). The grease percentage was markedly declined ‘toward
that of the coarse wool grandparent. This resuli is in acccrdance with the
lindings of Khan et af. (1968) and Mirajkar and Patil (1970).

Fibre diameter and length

Both 2 O and § B showed finer mean fibre diameters than their respective
local grandparents, and their fineness were declined more towards the fine wool
of Merino. This result might show the dominance of fineness in Merino as
previously reported by Burns (1955). Seoudy (1966) reported similar resuits
with Merino when crossed with Barki. Variability in fibre diameter was
much similar in both # O and # B. This variability was higher than
that of the pure Barki, Both § O and § B had almost similar mean fibre
lengths although both of them had significantly less fibre length than its respe-
ctive local grandparents . Variability in fibre length however was increased
in § O and £ Bascompared to the respective Ossimi and Barki grandparents.
The number of crimps per inch  was increased in both £ O and § B, the
increase however was more pronounced in § O as compared to the relatively
low number of crimps exhibited by Ossimi (Table 2). The Merino, as a fine
wool breed, seems to have also a deminant genetic effect increasing
the number of crimps per inch in the wool of its offspring, since the number
of crimps was almost similar in O and 7 B in spite of their different genetic
make up inherited from their local grandparents.
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TABLE 1 Grease percenfage, grease and clean fleece weights
of the different breed groups.

Parameter Barki 3/4B Merino 3/4 O Ossimi

Crease fleecewt kg| 1.334-0.21 | 2.4640.39 |3.014-0.44 |2.3940.25 |1.64-+0.21

SV . ... 26.9% 23.6% 26.6% 24.7% 22.6%
Grease percentage | 2.35-40.56 | 2.87+7.36 |6.674- 2.6140.74 |1.4340.53
Ve . ... | 312y 13.6% i 34.0% | 60.2¢

Clean fleece wtkg |1.124-0.19 11.30j0.14 1.5540.17 (1.39-4-0.15 |1.394-0.18

CVY% o ve 29.7% 15.83%  |20.4% 25.7%, 24.6%

TABLE 2 Physical measurements means, coefficients of variations within fleeces
and between individuals,

Parameter Barki 34B Merino 34 O Ossimi
Mean fiber _ T
diameter Mm. . [34.642.40 |28.2+41.84 [21.54-0.94 |24.2-1.71 [32.4+1.51
C.V.% within
fleeces , . . 59,294 36.9% 18.9% 35.99%; 31.75;
C.V.9, between .
animals . .. .| 12.1% 8.2% 7.9% 15.1% 8.39
Mean fiber
length cm. , . . |16.441.22 | 12.6+4-1.33 | 10.04-0.80 | 12.94-0.94 | 17.64-1.54
C.V.% within
fleeces . . . . |26.6% 32.4% 19.25% 35.8% 30.2%
C.V.% between
animals . . . . [13.6% 16.6% 14.6% 15.6% 17.9%¢

Fibre types

The percentage of true wool fibres although high in all the breed groups
studied, yet significant differences were detected between Merine (1009 true
woel) and all the other breed groups. Three-quarte Ossimi had a significantly
higher true wool percentage than Ossimi (Table 3), contrarily, § B hand lower
but nonsignificant true wool percentage than Barki. A greater variability in
true wool percentage was noticed in 3 O compared to £ B, represented in
the wide range lending the ¥ B to show more decline towards the fibre coar-
seness while the § O showed more trend towards fibre fineness, Since the
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TABLE 1 Grease percentage, grease and clean fleece weights
of the different breed groups.

Parameter Barki 3/4B Merino 3/4 O Ossimi

Crease fleccewt kg| 1.33+-0.21 | 2.464-0.39 (3.01-0.44 |2.394-0.25 |1.64+0.21

CVY . . ... 26.9% 23.6% 26.6% 24.7%, 22.6%
Grease percentage | 2.354-0.56 | 2.8747.36 |6.67+ 2.6140.74 |1.4340.53
GV . . ... 31.2% 13.6% 34.0%, 60.2%,

Clean fleece wtkg |1.1240.19 |1.30-+0.14 |1.554-0.17 |[1.394-0.15 |1.394-0.18

CVS . . 29.7% 15.83%  |20.4% 25.7% 24.6%,

TABLE 2 Physical measurements means, coefficicats of variations within fleeces
and between individuals,

Parameter Barki 4B Merino 34 0 Ossimi
Mean fiber et K
diameter Mm., 34.642.40 |28.2+1.84 |21.540.94 |24.2+1.71 [32.421.51
C.V.% within
fleeces . . . . . |59.2% 36.9% 18.9% 35.9% FLA
C. V.5, between .
animals . . . .| 12.1% 8.29 7.9% 15.1%, 8.3%
Mean fiber
length cm. . . . |16.44+1.22 12.641.33 | 10.0+0.80 | 12.940.94 | 17.64-1.54
C.V.% within
fleeces . . . . |26.6% 32.4%; 19.25%, 35.8% 30.2%
C.V.% between
animals . . . . |13.6% 16.6% 14.6% 15.6% 17.9%

Fibre types

The percentage of true wool fibres although high in all the breed groups
studied, yet significant differences were detected between Merino (1009 true
wool) and all the other breed groups. Three-quarte Ossimi had a significantly
higher true wool percentage than Ossimi (Table 3), contrarily, § B hand lower
but nonsignificant true wool percentage than Barki. A greater variability in
true wool percentage was noticed in 2 O compared to # B, represented in
the wide range lending the # B to show more decline towards the fibre coar-
seness while the § O showed more trend towards fibre fineness. Since the
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amount of Merino blood in both grades is similar (25%), it was postulated
that either Ossimi might have better genetic structure responsible for greater
fineness or else that Barki might have genes responsible for coarseness. This
later postulation, however, was previously suggested by Guirgis (1967).

Medullation and  kemp

Both Ossimi and Barki contained a small percentage of medullated (hair)
fibres being 4-0+1.95 and 2.141.17, respectively (Table3), Merino, however,
contained no hair fibres. As expected, the § O and the § B contained lower
percentage of medullated fibres compared to their local purebed grandparents,
this reduction in medullation was highly significant in # O while it was not
significant in ¢ B,

TABLE 3 Mean percentages of fiber types by count and their coefficients of variations.

T
Mean true wool Barki ! 3/4B Merino 3/40 Qssimi

fiber types
“Mean frue wool i
percenfape | | 96.64-2.22 | 93.94-0.71 1004£0.00 | 95.843.12(94.142.725
CV.y .. L. 3.42 6.32 — | 7.00

4.80

Mean medullated i

fiberse; . . 213117 1.641.13 nil [.2:4+0.71, 4.051.95
CV.% .. .. 100.00 115.7 s 232.7 266.7
Mean kemp
fibers®, . . . . 0.94-0.75 4.343.06 nil 2.34-2.48 | 1.94-0.89
cv.Y 142.58 110.8 - 251.9 {83.0
Coloured .
fibers%, . . . 0.440.75 0.24-0.52 nil 0.84-0.84 nil
ol L 356.3 345.9 i, | 254.7 -

Although Ossimi contained higher percentage of kemp fibres than Barki,
the B contained a larger kemp percentage (4.34-3.069%,) than §O (2.342.489%).
Variations between fleeces, however, were greater in 20 than in §B. This was
cxpressed in the wider range (0.00 - 20-1) and higher C.V. 251 .99, in the O
as compared to the B (range 0.00 - 11.31 and C.V. 110.89%,).

This result indicates that the incidence of kemp frequency was increased
in Barki crosses while it decreased in Ossimi crosses. It worthy noted here
that the present Barki flock had been imposed to selection against the persi-
stancy of kemp in the flock. As the incidence of kemp is strongly inherited (Hend-
erson, 1968) and is dependent on multiple genes action (Slee and Carter, 1962),
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it is reasonable to assume that both Ossimi and Barki are heterozygous for the
multiple genes responsible for the expression of the character. Since Merino
was free from kemp, it was expected that its crosses with either Qssimi or
Barki would reduce the kemp percentage in theire offspring. On the contrary,
howsaver, the kemp percentage was increased. Similar results had been reported
by Ghanem (1965) and Danarian ef ol (1972). Burns (1967) showed that Merino
did not affect the central primary checking in its offspring with hairy sheep
which in turn increased the proportion of kemp i § Merine fleeces, while
central checking occurred in the Wenslydalchairy sheep crossbred which had a
reduced kemp percentage.

TABLE 4. Maean fiber breaking stress,e.v. hetween fibers aad animals and the coafficient
of correlation between breaking strength and fiber cross-seetiomal area.

parameter | Barki ! 34 B Merino | 314 O Ossimi

Mean breaking |

stress g/Mm?* . . [17.64-2.23 20.04-1.63| {3.0-1.68 20,142 S'fi 19.541.51
C.V. between I

Cibeo%s: = = o o [36T 36.9 33.6 48,8 | 49.6

C.¥. between |

animals?, . . . | 23.1 12,7 23.5 27.4 : 14.0

Corrclations I
between strenglh |
and fiber cross- |

f gk #de EX 3 HE .! HHF
sectional arca 076840 .034]0 834-+0.020| 0.482-+40.06 30,7!0i0.025| 0.78640.031

w#— significant at P < 001

Colored fibres

o eoloured firbres were found in the fleece of Merino nor in  the
fleece of Ossimi. Barki, however, had a small mean percentage 0.4 0.75.
in both # Band £ O small mean percentage of coloured fibres were found being
0.840 84 and 0.2+40.52, respectively (Table 3). It was clear therefore that
the local sheep breeds contain genetic factors responsible for pignmentation
although their fleeces may not show upany fleece colourations. This result is.
in agreement with that reported by Elsherbiny (1968).

Fibre breaking stress

Calenlation of the fibre breaking stress revealed that both # Band § O
had higher stress than their respective grandparents. The difference  was
highly significant in case of § B while it was not signifiant in case of § O.
This result together with a heterosis of --21.279 and--12.56%; for 4B, respecti-
vely reflect the presence of an overdominance exhibited by the local breeds

Egypt. J. Anim. Pred. 19, No. 2 (1979)



PHYSICAL EVALUATION OF FLEECE .. 127

especially the Barki over the Merino grandparent. This postulation has been
previously suggested by Guirgis (1967) in Barki sheep. Palian and Bagaric (1959)
also came to a similar conclusion when they crossed coarse wool sheep with
Merino. No significant differences, however, were found between 20 and B
in their fibre bl’edkmp stress, although greater variability in this respect was
exhibited by {0 rela.tne to 8. A h'ghy significant correlation was found
between individual fibre breaking strength and its subsequent cross-sectional area
within each breed group. The ceefficient of correlation of both Merino (0.482)
and 2B (0 834) differed significantly frem each other and ffom the other’ breed
groups, while there was no significant differences between Ossimi, 0 and
Baz}\l. The Barki. The mldmaly low correlation between diameter and fibre
breaking strength in the Merino reflects & haserdous effect of 'weather on the
Merino flecce.  The tenderness in wool is caused primarily by nutritional factors
manifesting their effect on the thining of fibre diameter (James, 1963), or clse
by climatic [actors such as the solar radiation whieh does not affect the diameter
but the gys{mc content of the fibres ( McMahon and Speakman , 1941 ).
The reduction in fibre diameter or the systine content of the ﬂblc is accompanied
by reduced breaking strength (Alexander, Hudsen and Farland, 1963). In the
later case, however, the reduction in cystine content is not accompanied by
changes in fibre diameter hence, the correlation normally found between brea-
king strength and fibre diameter is impaired which might be the case
noticed in Merino in the present study. 1T this proves to be true, pure breeding
of Merino sheep under condition similar to those in this study, should be
considered cautiously since it would produce unsound wool

The weakencss of Merino wool might also be due to the effect of the hot
climate on the fatty acids of the grease of the fleece. Weldsman (1960} stated
that hot wether causes wool grease tool underge auto-oxidation, thus increasing
the acid content of the cxpense on the alooholic fraction.

Conclusion

Tntroduction of Merino blood at a rate of 259 into the local sheep breeds
did not significantly increase the wool output from either #0 or the iB. This
seems to be brought about by reduction in both fibre diameter and length.
Greater variability in fibre diameter and length was shown in the 40 as
mmpmed to the local Ossimi. Also greater variability in fibre lengthwas
shown in the }B as compcucd to Barki. Morcover, crossing with Merino
increased the incidence of kemp which is an objectionable character in. wool
manufacture. The only character seems to be improved was the fibre breaking
stress but even this improvement does not justify crossing with Merino since
all the other wool characteristics were impaired. 1t seems therefore that
Merino is not the suitable breed to be crossed with the local sheep for better
wool for carpet production. The suggestion of Burns (1967) that crossing
with one of the known long wool breeds e.g., Romney Marsh or- Lincoln
might be worth consideration to increase [hu amount of wool produced
by hairy sheep. Such long breeds are known Lo produce heavy but long coarse
fleeces with relatively uniform fibre diameter. These sheep with central
primary check should reduce if not eliminate the great amount ' of kemp fibres

Egypt. [. Anim. Prod. 1%, No. 2 (1979)



128 A. A. ELSHERBINY er al.

usually found in the Merino-local breed crosses. Meanwhile, such a cross
between local sheep and long wool breeds should rapidly increase the fleece
weight without impairing the carpet wool characteristics. The other alternative,
however to improve the wool production is by selective breeding programmes
among the local sheep, although it may take several generations to achieve
some genetic progress,
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