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SUMMARY

This study was conducted through two successive years
starting from the first mating of ewes, In the first
year 15 Sinali and 9 Rahmani ewes and in the second year
17 Sinai and 8 Rahmani ewes and their ocffsprings were
included. Milk yield was determined (hand milking) once
a week from the 2nd till the 17th week post-partum in
the first and the second season of lactation. Three
composite milk samples of 3 ewes of each breed were
analysed for chemical composition.

Mean body weights of Sinai and Rahmani ewes were 25.0
and 35.8 Kg at mating and 27.1 and 41.5kg immediately
post-partum, respectively. The increase in Sinai and
Rahmani ewes live weight through the last two months
was, respectively about 69% and 76% of the total
increase achieved through the whole gestation period.
The weight of Sinai lamb averaged 2.9%0.10 Kg at birth,
13.8x0.65Kg at weaning (18 weeks of age) and 16.4%0.87kg
at 6 months of age. The corresponding values of Rahmani
lambs were 3.8 £0.15, 16.8x0.82 and 22.5%0.97 Kg,
respectively.

Daily milk yield (DMY) of Rahmani ewes averaged
384.1g. and was significantly higher than that of Sinai
ewes 2291.89). However, DMY/kg of metabolic body weight
(BW ") was 24.9g for Sinai and 22.8g for Rahmani ewes.
Significant correlation coefficient was found between
weekly milk: yield and weekly ewe body weight (0.544).
Maximum DMY was achieved during the 2nd week of
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lactation (518.4g), then gradually decreased till the
17th week of lactation (148.6 g).- Milk vyield was
significantly higher in the second season (41.8kg) than
in the first season of lactation {32.3 kg).

Rahmani milk contained significantly higher
percentages of total solids (16.63), fat (5.58), solids
not fat (11.04), protein (5.26), lactose (4.92) and ash
(0.90) than Sinai milk. Corresponding values for Sinai
milk were 14.67, 4.14, 10.53, 5.07, 4.62 and 0.82,
respectively. The percentages of milk components were
eignificantly higher in the second lactation season than
in the first one in both breeds.

Keywords: Sheep, Rahmani, Sinai, Pregnancy, lactation,
body weight

INTRODUCTION

The major sources of red meat and milk in Sinai
communities are sheep, goats and camel. The available
knowledge about ‘productivity of Sinai sheep are scarce.
This work aimed to study the performance of Sinai ewes
during pregnancy and lactation and birth weight and
growth of their lambs till 6 months of age compared to
Rahmani ewes as reference for native strains.

MATERIALS AND METHODS

This work was carried out at the Animal production
farm, Department of Animal Production, Faculty of
Agriculture, Suez Canal University.

Animals and feeding

Over two years, 1991-1993, eighteen Sinai ewes, nine
Rahmani ewes aged between 18 to 24 months and their
offsprings produced over two lambing seasons for the two
strains were included in this study. The ewes were
lambed once a year, whereas September of each year was
the season of mating. The lambs were weaned by the age
of 4 months. The ewes were fed according to their body
weights following the daily allowances given by Ghoneim
(1967) for local sheep in terms of starch value units
and digestible protein/head. In winter and spring, the
animals were fed on a commercial concentrate diet and
Egyptian clover (Trifolium alexandrinum) however in
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summer and autumn, clover was replaced by clover hay.
The concentrate diet contained 12.1% crude protein,
13.3% crude fibers, 6.8% crude fat, 47.8% NFE and 9.4%
ash. Animals had free access to liberal amounts of rice
straw. Water was always available in the yards. During
the last 8 weeks of gestation daily feed allowances were
increased by 40% and over the lactation period they were
increased by 200% over the maintenance level of energy
and protein.

Body Weight

Mature animals and their offsprings (from birth to 6
monthe)} were weighed weekly. All animals were fasted
overnight before weighing arocund 8.00 a.m. The _body
weights were recorded to the nearest 0.2kg.

Milk Yield

Milk yield was recorded once weekly over 16 week
period starting from the last day of the 2nd week of
parturition. Lambs were separated from their dams for 24
hours before milking. The ewes were hand-milked to
ensure stripping of the udder. Amount of milk produced
from each individual was recoarded and sampled for
chemical analysis.

Milk Composition

Six composite milk samples from six ewes (Three ewes
from each strain) were chemically analysed to determine
fat, protein, total solids, lactose and ash. Fat content
according to Gerber method as described by Ling (195%56).
Total nitrogen was estimated by the Macro Kjeldahl
method as described by Rowland (1938). Lactose content
was measured calourimetrically according to Barrent and
Abd El-Tawab (1957). Ash total soclids contents were
determined according to A.0.A.C. methods {1975 .

Statistical Analysis

Statistical analysis was performed using the General
Linear Models (GLM) Procedure of the SAS statistical
package (SAS institute, 1987). Least square analysis of
variance was used for body parameters, and milk yield
and composition. Simple correlation coefficients were
estimaed for milk yield and components, ewe body weight
and lamb weights.
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RESULTS AND DISCUSSION
1- Change in ewes live weight during pregnancy

Changes in average live weight of Rahmani and Sinai
ewes during gestation over the two seasons are presented
in Table 1. Average live weight of ewes increased
gradually from mating time to the end of 3rd month of
gestation, then increased sharply during the late
gestation period (4th and 5th months of gestation over
the two seasons). Such late increases represented about
69% of the total increase achieved through the whole
gestation period in Sinai ewes and about 76% in Rahmani
ewes. This finding agrees with Wallace et al (1948),
Robinson (1957), Diggins and Bundy (1958) and Abd El-
Karim (1981). On the other hand, as Table 1 shows the
conceptus weight was 19.6% of the post-partum live
weight of Sinai ewes and about 15% of Rahmani ewes. The
average concepfus weight (Table 1) minus the average
birth weight of lambs (Table 2) resulted in almost the
same averages, 2.3 kg for Rahmani and 2.4kg for Sinai
ewes considering that there were no changes in fetus
weight 1-2 day before birth. Average changes in Rahmani
live weights (from mating to post-partum weight) were
6.5 and 4.6kg for the 1lst and 2nd seasons and 1.7 and
2.4kg for Sinai ewes in respective order. This increase
in ewe body weights may reflect suitable feeding level
used throughout pregnancy period.

2- Changes in lamb weight from birth to 6 months of age

Data presented in Table 2 exhibits body weight and
gain changes over different stages from birth up to 6
monthe of age for Rahmani and Sinai lambs during the two
lambing seasons. During the 1st season average body
weight at birth (BW), at weaning (WW), and at 6 months
of age (W6) in Rahmani lambs were 4.0, 15.0 and 21.6kg,
respectively. The corresponding averages for Sinai lambs
were 2.8, 13.6 and 15.5kg, respectively. Differences
between the two breeds were not significant in WW.
However BW and W6 differed significantly (P<0.01) in the
two breeds. During the 2nd season the same trend was
observed for average BW, WW and W6 in the two breeds.
Whereas differences between breeds were not significant
at birth, significant (P<0.05) at weaning and
significant (P<0.01) at 6 months of age.
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Table 1. Changes in live weight (Kg) of Rahmani and
Sinai ewes during gestation period of the two

sedasons

Gestation The 15 season The Zud season Fotal
period
{(months) Rahmani Siani Ralunani Sinai Ralun:ni Sinad
Ewes live
weight
At maling 349+13 243412 369420 25.6+1.7 35.921.7 25.0¢1.4
Ist month 34.2+1.4 24.7+1.2 379424 26.841.8 36.121.9 215.821.5
2nd month 383%1.2 252413 397426 274419  37.5:1.9  26.3t1.6
3rd month 363+1.3 258414 412428  287+19 38.822.1 27.3z1.6
4th month 427416 270416 442432 311419 435224 29.1:1.7
Sth month 480+19 312404 470432 335+2.2 47.6+2.5 32,4218
(1-2 day
(post-partum)
Post-parium 41.4+1.7 26.0+1.3  41.5+3.1 28.2+2.1 41.5¢2.4 27.11.7
weight
Conceplus 6.6 52 i 5.3 6.l 53
weight*
(%) of post- {159 {2000 (135 (1R %) (4.7 (19.6)
partum weight
bt 6.5 1.7 4.6 24 5.6 2.1

* Aproximate weight of fetus, placenta and coliryome Nuids,

** The increase in body weight (kg) of the ewe from mating Gl panurition.

Pooling the results obtained over the two lambing
seasons (Table 2) resulted in mean BW, WW and W6 of 3.8,
16.8 and 22.5kg for Rahmani lambs and 2.9, 13.8 and
16.4kg for Sinai lambs. Differences between breeds were
significant (P<0.01) at different stages of age. Heavier
ewes usually produce heavier lambs at birth. This could
be concluded also from Table (3) whereas significant
correlation coefficient was found between ewe body
weight and birth weight of lamb (0.665). On the other
hand Rahmani lambs suckled more milk of higher
nutritional value as observed in tables 4 and 5 than
Sinai lambs. Positive and highly significant (P<0.01)
correlation coefficient (0.330) was found between weekly
gain of lamb body weight and weekly milk yield
(Table 3).

Pooling the results obtained over the two seasons
revealed that mean daily gains from BW-WW and WW-W6 were
108.7 and 95.9 for Rahmani lambs, 90.8 and 43.7 g for
Sinai lambs. In this respect, it is worthy to note that
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while mean daily gains differ significantly (P<0.05)
between the two breeds (109 vs 91 g) during the suckling
period (BW-WW), there was a relatively sharp drop in
average gains during the two months next to weaning for
Sinai compared to Rahmani lambs (96 vs 44g). This
difference was significant (P<0.01) in the first season
and was confirmed when data were pooled over the two
seasons (P<0.0l1). In the meantime this difference were
reflected on average daily gains overall the period from
birth up to 6 months of age being 104 in Rahmani vs 75g
in Sinai lambs. Possible reasons for the post-weaning
drop in average daily gain of Sinali lambs might need
further investigation.

In this work average BW of Rahmani lambs (3.8kg) is
quite close to values reported by Abbas (1978), Hassona
(1980), Ashmawy (1981), Bata (1982) and Mabrouk et al.
(1983). Weaning weight and weights at later ages are
relatively lower than those reported by Swidan (1979),
Ashmawy (198l), Aboul-Naga et al. (1982) and Aboul-Naga
and Aboul-Ela (1987), possibly this may be due to
feeding level, age and weight of dams and post-weaning
feeding level applied to lambs.

3- Milk Yield

a- Effect of breed

The daily milk production from Rahmani and Sinai ewes
throughout the pericd from the 2nd until the 17th week
of lactation (Table 4) averaged 384.1%13.2 and
291.7+8.1g, respectively. However, metabolic unit of
Sinai ewe body produced more milk, about 25g milk/day
compared to about 23g, milk/day only for unit of Rahmani
metabolic body weight (Table 4). The preceding averages
of daily milk yield are quite lower than those reported
in other studies conducted in Egypt. El-Gindi, et al.
(1972) reported 420g average daily milk yield in Rahmani
ewes (hand milking) in the first 14.4 weeks of
lactation. Although, Rahmani was significantly (P<0.01)
superior in milk -production to Sinai, it 1is not
considered a high lactation breed. Significant
differences between Awassi, Barki and Merino in milk
yield were reported by El-Shahat (1970), and also
between Barki, Ossimi and Rahmani sheep (Farag, 1979)
and between Awassi, Chios and Ossimi sheep (Mousa et
al., 1993).
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b- Effect of stage of lactation ]

Milk production gradually decreased from the 2nd week
till the end of the 17th week of lactation in both
breeds during two successive seasons of lactation as
shown in Table 4. In other words the peak of milk
production was attained at the second week of lactation
after which milk production gradually decreased. Ewes
that are low milk producers tend to have an early peak
compared with ewes with high milk production (Bonsma,
1939). The flactuations of milk yield through the weeks
of lactation in present study is in agreement with that
reported by Peart (1967, 1968 and 1970) on Blackface
ewes and Farag (1979) on Rahmani, Ossimi and Barki ewes.

c- Effect of season of lactation

Daily milk yield of Rahmani and Sinai ewes averaged
449.0% 20.2 and 309.5% 11.4g, respectively in the second
season and 307.8% 13.5 and 272.3% 11.4g, respectively in
the first season of lactation (Table 4). About 30%
increase in daily milk yield was obtained in the second
season of lactation as compared to the lst season. In
dairy cattle there is a tendency for the amount of milk
produced to increase with successive lactations up to
the 4th lactation and declines thereafter. The effect of
season of lactation on milk yield in sheep showed a
similar pattern. Mcst studies reported the 4th -5th
season of lactation as the highest milk production
seasons in sheep (Montanaro, 1940 on Sicilian sheep;
Donev, 1965 on Fine and semifine wool ewes; Barghout,
1975 on Barki ewes; Farag, 1979 on Rahmani, Ossimi and
Barki ewes and Hossamo et al., 1985 on Awassi ewes), In
Rahmani ewes the increase in average daily milk was
about 46% in the second lactation season while it was
about 14% only in Sinai ewes (Table 4). Body weight of
Rahmani ewes averaged 41.7¢+ 4.9 and 44.13x 7.3 kg,
immediately after the first and the second parturitions.
However the corresponding values for Sinal ewes averaged
24.8%4.6 and 27.8%4.9 kg, respectively. In dairy cattle
(Larson, 1985} reported that an increase of 30% in milk
yield occurs throughout four successive lactation
seasons due to growth in body and wudder. This
observation may explain also the significant (P<0.01)
interaction between breed and lactation season in daily
milk yield (Table 8). In the present work, highly
significant (P<0.01l) correlation coefficient (0.544) was
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found between weekly ewe body weight and weekly milk
yield as shown in Table 3. Also, post-partum ewe body
weight was significantly (P<0.01) correlated (0.651})
with milk yield throughout the studied 16 weeks of
lactation (Table 3). These correlation coefficients are
in agreement with those reported Dby Burris and Baugus
(1955) on Hampshire, Owen (1957} on Hill sheep and
Jancic (1971) On Pramenka sheep and their Merino
crossbreds.

4~ Milk composition

The mean total solids (TS), fat (F), solids not fat
(SNF), protein (P), lactose (L) and ash of Rahmani (R)
aqd Sinai (S) milk are presented in Tables 5 and 6.

a- Effect df breed

The average TS in Rahmani milk was 16.63% 0.16% being
significantly (P<0.01) higher than 14.67% 0.12% in Sinaik
milk (Tables 5 and 8). On Rahmani milk composition El-
Gindi et al. (1972) reported 19.08% TS, while, Farag
{1979) reported 17.23% TS5. Mousa et al. (1993) on
Awasgsi, Chios and Ossimi sheep stated breed differences
in their milk contents of TS. Fat content for Rahmani
and Sinai milk averaged 5.58x0.10 and 4.,14x0.07%,
respectively. Milk fat percentage of ewes largely varied
in the available literature. In Rahmani milk, El-Gindi
et al. (1972) reported 7.54%, while Farag (197%9)
reported 6.96%. These differences may be due to the
experimental circumstances of each study. Milk fat
content of the present study was closer to that (5.26%)
reported by Latif (1989) on Rahmani breed. Highly
significant (P<0.01l) differences were detected between
the two breeds in milk fat content as presented in
Table 8. Latif et al. (1989) on Rahmani, Barki and their
crosses found significant breed differences in milk fat
contents. The SNF averaged 11.04*0.08% for Rahmani and
was significantly (P<0.01) higher than 10.53% 0.08% for
Sinai milk. On Rahmani milk composition El-Gindi et al.
(1972) reported 11.54% SNF while Latif et al. (1989)
reported 11.06% only. Mousa et al. (1993) reported
significant differences in milk fat and SNF of Awassi,
chios and Ossimi sheep.

Protein content for Rahmani and Sinai milk was
significantly different (P<0.01) and averaged 5.26*0.05
and 5.07%0.05% respectively. Milk protein of Rahmani was
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lower 6.28% than reported by El-Gindi et al. (1972) and
higher 4.94% than reported by Latif et al. (1989) in the
same breed. Mousa et al. (1993) reported significant
differences between Awassi, chios and Ossimi in milk
protein contents.

Lactose in Rahmani milk averaged 4.92% 0,02% which was
significantly (P<0.01l) higher than 4.62+0.03% for Sinai
milk as shown in Tables (5 & 8). In Rahmani milk, El-
Gindi et al. (1972) reported 4.29% lactose which was
near to that found in the present study.

Ash content in Rahmani and Sinai milk averaged
0.90+0.01 and 0.82+0.01%, respectively. Milk ash
percentage of Rahmani in the present srudy was slightly
lower than 0.97% reported by El-Gindi et al. (1972).

b- Effect of season of lactation

The milk of the second season of lactation contained
1.0% TS, 0.56% fat and 0.2% protein more than milk of
the first lactation (Table 5). The TS averaged 15.15 and
16.15 in first and second lactation seasons,
respectively. The differences betweem the two lactation
seasons in TS, fat and protein of milk were
statistically significant (P<0.01) as shown in Table 8.
The composition of ewe milk might differ with advancing
age or parity of the ewe.

The tremd of the present results is in agreement with
other reports, where Ricardeau and Elamaut (1969)
concluded that fat and protein content of ewe milk were
higher in the second than in the first lactation. This
is contrary to the situation for most dairy cattle
breeds. Darwish (1985) mentioned that the percentage of
fats and protein of sheep milk increased in the second
season of lactation over the first one. Also, the
lactose, ash and SNF percentages of the second lactation
season was significantly (P<0.01) higher than those of
the first one (Tables 5 and &). Latif et al. (1989) on
Rahmani and Barki milk composition, reported 16.35 and
16.76% TS, 5.28 and 5.64% fat, 4.86 and 5.53% protein
for ewes aged 2-3 and 3-4 years, respectively. Denti and
Vacca (1981) reported that SNF ranged from 11.1 to 13.9%
throughout the first, second and third lactation season
and an increase of SNF with advancing parity.

c— Effect of stage of lactation
The TS gradually increased (P<0.0l) throughout the 16



504 Khalifa et al.

weeks of lactation (Tables 6 and 8). Whereas the TS was
13.58% in the 2nd week it attained 17.72% in the l?gﬁ
weeks as the milk yield was decreasing by advancement in
the lactation period. The analysis of variance (Table 8)
showed significant (P<0.01l) variation in TS due to the
interaction between breed and weeks of lactation. The
correlation coefficient was ~-0.456 (P<0.01) between milk
yield and percentage of TS as shown in table 7. This
conclugion is fairly consistent with that reported by
El-Gindi, et al., (1972); Eliya, et al. (1972); Peart,
et al. (1975) and Mousa, et al. (1993). The relationship
between TS and each of other milk constituents was
positive and highly significant (Table 7).

Table 7. The simple correlation coefficients for milk
characteristics of ewes (N=192)

1

Character Total Fat Solids Protein Lactose ASIH
Solids' aot Pt
Milk yield -0.456° 03267 04917 0.57137 0177 -0.5287
Total solids 0.906 0.8147 0.7637 0.7387 0.780™
Fat 0.4917 04927 0.5917 (.5977
Solids not fat 089477 07077 0.7887
Protein : 04727 07847
Lactose 05037
*  Significant at P<0.05and ** Significant at P<(.01

Milk fat of the second week of lactation was 4.19% on
average for Dboth Dbreeds. However it increased
significantly (P<0.01) to reach 6.01% in milk of the
17th week of lactation (Tables 6 and 8). Throughout the
studied period of  lactation, there were slight
fluctuations in milk fat content. The fluctuation in
milk fat content with advancement in the stage of
lactation was reported in sheep milk (Ashton et al.,
1964; Torres-Hernandez and Hohenkchen, 1980 and Latif et
al., 1989). Statistical analysis showed highly
significant (P<0.01) effect of interaction between
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breed, stage and season of lactation on milk fat content
(Table B8). As previously mentioned, as milk yield
increased the percentage of total solids decreased.
Negative and significant (P<0.01) correlation
coefficient (~0.326) was found between milk fat
percentage and milk yield (Table 7). Significant
correlation coefficient was found between milk fat and
each of TS (0.906), SNF (0.491), Protein (0.492),
lactose (0.591) and ash (0.597) as presented in Table 7.

SNF was raised from 9.39% in the 2nd week milk to
11.73% in the 16th and decreased slightly to reach 11.64
in the 17th week (Table 6). Stage of lactation
significantly (P<0.01) affected SNF content in ewe milk
(Table 8). El-Gindi, et al. (1972); Eliya, et al.
(1972); Peart, et al. (1975) and Mousa, et al. (193)
reported that the stage of lactation significantly
affected ewe milk composition. Significant interaction
between season of lactation and each of breed (P<0.05)
and week of lactation (P<0.01) was found to affect milk
composition as shown in Table 8. The correlation
coafficient between milk yield and SNF was significant
(P<0.01) and negative (-0.491) as shown in Table 7.
Also, Table (7) showed positive and highly significant
(P<0.01) relationship between SNF and each of the other
milk constituents.

Milk protein of the second week of lactation was 4.38%
gradually increased (P<0.01) to reach 5.86% in the 15th
week and decreased again to reach 5.78% in the 17th week
of lactation as shown in Table 6. the trend of protein
content is quite parallel to that of SNF (Table 6).
Negative and significant (P<0.01) correlation
coefficient (-0.573) was calculated between milk yield
and percentage of milk protein (Table 8). However,
positive and significant (P<0.01) correlation
coefficients was calculated between percentage of milk
protein and each of TS, fat, SNF, lactose and ash.

Lactose percentage was gradually increased (P<0.05)
with the advancement in weeks of lactation (Tables 6 and
B) . Whereas the lactose content was 4.36% in the milk of
second week, it became 4.94% in the milk of 17th week.
There was slight fluctuations throughout this period.
The trend of lactose in the present results are fully
consistent with. that of El1-Gindi, et al. (1972); Peart,
et al. (1975) and Mousa, et al. (1993). There were
significant (P<0.05) differences due to the interactionm
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between weeks of lactation and each of breed and season
of lactation. The correlation coefficient between milk
yield and lactose content was -0.177 and significant
(P<0.05) as shown in table 7 the relationship between
lactose percentage and the other milk constituents was
positive and highly significant (P<0.01) as shown in
Table 7.

Ash content of the second week milk averaged 0.74%. It
increased to reach 1.00% in milk of the 16th week of
lactation and slightly decreased to reach 0.99% in milk
of the 17th week of lactation. Stage of lactation
affected significantly (P<0.01) ash content (Table B8).
El-Gindi, et al. (1972); peart, et al. (1975) and Abou
Dawood, et al. (1980) reported that the stage of
lactation affected ash content of ewe milk. Changes in
ash percentage throughout weeks of lactation were not
similar in the two seasons of lactation. MNegative and
significant (P<0.01) correlation coefficient (-0.528)
was calculated between milk yield and ash percentage.
The correlation coefficient between ash percentage and
each of the other milk constituents was significantly
(P<0.01) positive as shown in Table 7.
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