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ABSTRACT. Data of the present study were collected from 105 lambing
from 7 breeding groups. The sheep flocks were raised at Hada El-
Sham Experimental Station of King Abdulaziz University, KSA. The
aim of the study was to evaluate the effect of breed, season of lamb-
ing, parity, weight of ewe and sex of lamb on lamb birth-weight and
placental weight at lambing. The average lamb birth weights (LBWT)
of different breed groups were 3.01, 2.95, 2.77, 3.29, 2.82, 3.34 and
2.97 kg for Naeemi (NAE), Sawakni (SAW), Najdi (NAJ), Harri
(HAR), and crosses of (HAR × NAJ), (HAR × SAW) and (HAR ×
NAE), respectively. Difference between the two averages was sig-
nificant. The average placental weights (PWT) of the same breeds
were 488, 507, 481, 447.94, 457.57, 491.25 and 527.21 g respectively.
Difference between the two averages was significant. The average
fluids weight (FWT) of the different groups were 2.12, 2.25, 2.31,
1.81, 2.05, 2.22 and 1.91 kg, respectively. Differences between NAJ
and HAR were significant (2.31 and 1.81 kg, respectively). No con-
sistent pattern was observed with regard to parity effects on LBWT,
PWT. LBWT was heavier for male lambs than for female lambs, how-
ever, PWT of female lambs was heavier than males. Sex difference
was found to have significant effect on LBWT and PWT. Estimates of
linear regression revealed that the increase in ewe weight was as-
sociated with an increase in LBWT, PWT and decrease in FWT.

*Permanent address: Department of Animal Production, Faculty of Agric., Ain-Shams University, P.O. Box
68 Hadayek Shoubra, 11241 Cairo, Egypt.
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Introduction

Birth weight is an economically important feature in sheep flock. Lamb birth
weight has been shown to be the most important factor affecting lambing dif-
ficulty (Sobiraj, 1994 and  Cloete et al., 1998). Weight at lambing is positively
associated with placenta weight (Galan et al., 1999 and Risam et al., 1999). Ac-
cordingly, the factors affecting birth weight of lamb are mostly the same factors
influencing placental weight at lambing. Lamb birth weight and/or placental
weight in a flock of sheep appears to be affected by maternal factors (Omar,
1990; Abiola & Onwuka, 1998; Chaiwatanasin et al., 1998; Hassan et al., 1998,
Mbap & Ikechi, 1998; Malik et al., 1998; Arora et al., 1999; Risam et al., 1999
and Combellas & Combellas, 1999), direct genetic effects (Malik et al., 1998;
Eskandary & Kashan, 1998; Chaiwatanasin et al., 1998; Hassan et al., 1998;
Singh et al., 1998; Risam et al., 1999 and Yazdi et al., 1999), sex (Omar, 1990;
Osinowo et al., 1993, Abba, 1997; Yazdi et al., 1998; Gill et al., 1996 and Al-
Merestani et al., 1999), and the physiological state of the dam as associated by
age, parity or weight (Omar, 1990; Jenkin et al., 1995; Ozturk, 1996; Abba,
1997; Abiola & Onwuka, 1998; Hassan et al., 1998; Mbap & Ikechi, 1998; Ma-
lik et al., 1998; Singh et al., 1998; Yazdi et al., 1998; Risam et al., 1999; Arora
et al., 1999; Thieme et al., 1999; and Combellas & Combellas, 1999).

Since the sheep placenta is known to produce sufficient amounts of pros-
taglandin (PGE2), it seems that the placenta controls fetal thermogenic
responses to some extent. This transforms the fetus into an ectothermic organ-
ism, and yet allows the newborn a full exploitation of thermoregulatory
responses typical to endothermic animals (Schroeder & Power, 1997).

The objectives of this study were to evaluate the nongenetic maternal and
some environmental influences on lamb, placental and fluids weights at lamb-
ing and to clarify the relationship between placental weight and the weight of
lamb produced at lambing under arid land environment.

Materials and Methods

Data from 105 ewes were collected from 7 different breed groups and their
crossbreds namely Naeemi (NAE); Sawakni (SA); Najdi (NA); Harri (HA);

Harri® × MNajdi (HA × NA),  Harri® ×  Sawakni (HA × SA) and M Harri ×
M Naeemi (HA × NA), raised at Hada El-Sham Experimental Research Station
belonging to the Faculty of Meteorology, Environment and Arid Land Ag-
riculture, King Abdulaziz University.

This experimental station, covering an area of 100 acres, was established in
an area located hundred and ten kilometer to the Northeast of Jeddah, in Hada
Al-Sham area in Jamoum Governorate, which is rich of underground fresh
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water. Its climate is characterized by a long, hot and dry summer with increased
humidity and a relatively short winter. The maximum temperature could reach
47ºC in summer and about 10ºC in winter. The average annual rainfall is below
10 cm and occurs mostly during winter.

All sheep were housed in open sheds, grazed on pasture from 7 to 11 in the morn-
ing and from 3 to 6 afternoon. Dry ewes and ewes in early pregnancy were offered
1Ú2 kg of concentrated feed/head/day (18% CP). This amount was increased to
0.75 kg during the last month of pregnancy. After lambing, the ewes with their
lambs were transferred to individual pens, measuring 1.5 × 1.0 m in size, for
one week and then transferred again to a larger enclosure with another 15-25
ewes and their lambs. All animals including had free access to fresh water and
mineralized salt blocks.

Intensive sheep production system criteria were used (3 lambing/2 years).
Ewes were bred in three breeding seasons over the year (January-February),
(May-June) and (September-October). Consequently, there were three lambing
seasons (June-July), (October-November) and (February-March).

Ewes were normally inseminated by rams. All ewes delivered normally,
weight of lamb at birth (LBWT) and ewe weight immediately before (WTEB)
and after (WTEA) lambing were recorded after expulsion of placenta (3-5 h) af-
ter parturition. Placental weight (PWT) was recorded to the nearest g. Weight of
placental fluids was calculated from the following formula

FWT = WTEB � (WTEA + LBWT + PWT)

whereas

FWT =   Fluids weight

WTEB =   Weight of EWE just before lambing

WTEA =   Weight of EWE after lambing

LBWT =   Lamb birth weight

PWT =   Placental weight

Data of lamb birth weight, placental and placental fluids weights at lambing
were analyzed by the least squares and maximum likelihood program of Harvey
(1990). A linear model including the fixed effects of parity, sex and season of
lambing weight of ewe just before lambing was considered as a covariant.

Meteorological data for the total duration of the experiment (from May 1998
to June 1999) were obtained from the Department of Meteorology in Hada El-
Sham Experimental Research Station. 
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Results and Discussion

Meteorological data

Figure 1 indicated that environmental temperature and relative humidity per-
cent fluctuated among the different months. The highest ambient temperature
was attained during May and September (46.15 and 46.00ºC, respectively),
while the least was recorded during January (10ºC). Daily photoperiod length
showed the longest day during May, June and July (11, 11 and 11 h, re-
spectively) while the shortest day was recorded during December (8.5 h).

FIG. 1. Average monthly variations in day length, environmental temperature and relative humid-
ity throughout the study.
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Means and Variation of Uncorrected Records

The means, standard error and coefficient of variation (CV%) of ewes weight
immediately before lambing (WTEB), after lambing (WTEA), lamb birth
weight (LBWT), number of lambs (NOL), placental weight (PWT) and fluids
weight (FWT) are given in Table 1.

TABLE 1. Means, standard errors (SE) and coefficient of variation (CV%) of unadjusted records.

                                         Variable Mean ± SE CV%

       Weight of ewe before lambing (WTEB) (kg)   41.49 ± 0.37   9.18

       Weight of ewe after lambing (WTEA) (kg)   36.26 ± 0.36   9.90

       Lamb birth weight (LBWT) (kg)     2.90 ± 0.05 19.20

       Number of lambing (NOL)     1.12 ± 0.03 29.45

       Placental weight (PWT) (g) 461.71 ± 7.43 16.50

       Fluids weight (FWT) (kg)     1.97 ± 0.05 23.66

*Number of observations = 105.

For the traits studied LBWT and PWT, CV relatively are nearly similar in
magnitude (19.20 and 16.50), respectively. These higher coefficients of vari-
ation are more likely to be due to higher maternal effects on growth of lamb
during the prenatal period.

The average LBWT and PWT at lambing in native sheep included in the
present study are relatively low (2.90 kg and 461.71 g, respectively) compared
to other estimates for the same breed reported in the literature. In this respect,
higher average birth weight for the same or different breeds of sheep have been
reported by some investigators (Omar, 1990; Mbap & Ikechi, 1998; Arora et al,.
1999 and Abba, 1997). While the contrary was observed by others (Abiola &
Onwuka, 1998; Mbap & Ikechi, 1998; Singh et al., 1998; Chaiwatanasin et al.,
1998 and Combellas & Combellas, 1999). The evidence from the differences
between the estimates for the traits studied and those reported by other in-
vestigators for the same and/or different breeds of sheep could possibly by at-
tributed to possible differences in genitical criteria, climate, nutritional and/or
managerial aspects.

Breed Effect

Least squares means of factors affecting lamb birth weight (LBWT), pla-
cental weight (PWT), fluids weight (FWT) and weight of ewe just before lamb-
ing are presented in Table 2. The average LBWT was 3.01, 2.95, 2.77, 3.29,
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2.82, 3.34 and 2.97 kg. For NAE, SAW, NAJ, HAR, (HAR × NAJ), (HAR ×
SAW) and (HAR × NAE) crossbreds respectively. The heaviest LBWT average
was observed in HAR ×  SAW crossbred (3.34 kg), and the lightest LBWT aver-
age was observed in NAJ lambs (2.77 kg). Difference between the two averages
was significant. The average PWT of the same breeds was 488, 507, 481,
447.94, 457.57, 491.25 and 527.21 g, respectively. The heaviest PWT average
was detected in HAR × NAE crossbred (527.21 g) and the lightest PWT average
was observed in HAR (447.57 g). Difference between the two averages was sig-
nificant. The average FWT of the different groups mentioned above was 2.12,
2.25, 2.31, 1.81, 2.05, 2.22 and 1.91 kg, respectively. Again difference between
NAJ and HAR was significant (2.31 vs. 1.81 kg, respectively).

Breed in this study was found to exert a significant influence on LBWT,
PWT and FWT. This result is in agreement with those obtained by Omar
(1990); Ozturk (1996); Hassan et al. (1998); Mbap & Ikechi (1998); and Malik
et al. (1998).

Parity Effect

Parity failed to exert a significant influence on LBWT and PWT (Table 2).
Differences between FWT due to parity effect, however, were significant. Re-
sults on LBWT and PWT are in agreement with those obtained by Abba (1997)
who concluded that lambs born to multiparous ewes were heavier than those
born to primiparous ewes.

TABLE  2. Least squares-means (x�) of factors affecting lamb birth weight (LBWT), placental
weight (PWT), fluids weight (FWT) and weight of ewe just before lambing (WTEB).

   Independent variable N
LBWT (kg) PWT (g) FWT (kg) WTEB

X� SE X� SE X� SE X� SE

   Breed * * * *
       1. Naeemi (NAE) 20 3.01 0.12 488.60 17.79 2.12 0.10 44.27 0.64
       2. Sawakni (SAW) 10 2.95 0.16 507.37 24.79 2.25 0.14 46.01 0.86
       3. Najdi (NAJ)   5 2.77 0.21 481.68 32.60 2.31 0.19 38.73 1.26
       4. Harri (HAR) 30 3.29 0.10 447.94 15.35 1.81 0.09 38.76 0.54
       5. (HAR × NAJ) 20 2.82 0.10 457.57 16.70 2.05 0.10 43.72 0.62
       6. (HAR × SAW) 10 3.34 0.16 491.25 23.60 2.22 0.15 39.59 0.91
       7. (HAR × NAE) 10 2.97 0.15 527.21 23.29 1.91 0.13 39.85 0.91

   Parity ns ns * ns

       1st 31 3.04 0.09 462.63 14.39 1.69 0.08 41.89 0.57
       2nd 33 2.94 0.09 489.02 13.88 2.05 0.08 41.60 0.55
       3rd 24 3.04 0.10 494.81 15.75 2.24 0.09 41.26 0.63
       4th 18 3.06 0.12 497.32 18.445 2.40 0.11 41.50 0.73
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   Season of lambing ns * * ns
       Feb-March 35 3.09 0.09 458.07 13.31 1.95 0.08 42.05 0.53
       Jun-July 30 2.94 0.09 480.82 14.42 2.21 0.08 41.59 0.57
       Oct-November 40 3.03 0.09 518.94 13.37 2.13 0.08 41.06 0.53

   Sex * * ns ns
       1. Male (M) 45 2.81 0.08 462.32 11.54 2.06 0.07 41.84 0.46
       2. Female (F) 2.6 2.76 0.07 465.28 11.06 2.11 0.06 40.90 0.44
       3. Twins 12 3.49 0.04 530.24 20.90 2.11 0.12 41.95 0.83

   Linear regress on ewe 0.072** 0.017 1.750ns  2.673 � 0.673ns   0.015 � �
   weight at lambing

  * =  P < 0.05
ns =  Not significant

From another point of view, the present result indicated that lambs born in the
4th parity or more were heavier than those born at earlier parities, this conclusion
agrees with those reported by Yazdi et al.,  (1998) who revealed that lambs were
born at parities 4-6 had heavier birth weight than those born at earlier or later par-
ties. However, the effect of parity could result as a combination of increased nutri-
tional supply to the embryo, increased placental size, physical effects, ... etc.
Therefore, findings of the present and reviewed studies can be expected because
ewes in their first parity have just reached sexual maturity. Difference between
least square means of the first and second parities in LBWT can be neglected bio-
logically (3.04 vs. 2.94 kg), and consequently their efficiency in providing their
fetus with nourishment and intrauterine environment during the prenatal moth-
ering ability increase with the advancement of parity until a certain age, then it re-
mained constant for a period and decreased thereafter due to aging (Abba, 1997).

FWT at lambing increased linearly as parity advanced (Tables 2 and 3). Dur-
ing the first pregnancy, the ewes still growing (i.e., there is a competition
between the ewe and its fetus concerning the use of nutrition) and consequently
their body size (relevant to placental weight) are increased with advancement of
parity.

Season of Lambing Effect

Least-squares means given in Table 2 indicated that the effect of season on
LBWT was not significant. Seasons, however, were significant on PWT and
FWT. There was a general tendency for LBWT and PWT at lambing to be low,

TABLE  2. Contd.

   Independent variable N
LBWT (kg) PWT (g) FWT (kg) WTEB

X� SE X� SE X� SE X� SE
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when lambing took place in hot month (June). This tendency increased however
with lambing during the months of February and October. The results of the
analysis of variance in Table 3 showed that a significant relationship existed be-
tween PWT, FWT and season of lambing. This conclusion was observed by other
investigators (Mbap & Ikechi, 1998; Hassan et al., 1998 and Malik et al., 1998).
These results could be attributed to the fact that, during June and July (summer
season) and October and November (autumn season), grazing on green fodder
for pregnant ewes was not available in sufficient quantity, and was lower in nu-
tritive value as well as the weather was not favorable. But during February
(winter season), fodder became more abundant and of high nutritive value as
the weather becomes milder. These results were in agreement with those
obtained by Malik et al. (1998).

TABLE 3. Analysis of variance and coefficient of determination (r2) of factors affecting lamb birth
weight (LBWT), placental weight (PWT) and fluids weight (FWT) at lambing.

LBWT (kg) PWT (kg) FWT (g)
     Source of variation DF

Mean squares Mean squares Mean squares

   Breed   6 0.49* 10948* 0.40*

(r2 = 0.091) (r2 = 1.088) (r2 = 0.108)

   Parity   3 0.08ns 5795ns 1.90**

(r2 = 0.007) (r2 = 0.288) (r2 = 0.253)

Linear 1 0.03ns 10688ns 4.85**

Quadratic 1 0.09ns 3307ns 0.23ns 

Cubic 1 0.09ns 391ns 0.02ns 

   Season of lambing   2 0.18ns 30079** 0.60*

(r2 = 0.001) (r2 = 0.997) (r2 = 0.053)

   Sex   2 2.50** 21910* 0.03ns

(r2 = 0.155) (r2 = 0.726) (r2 = 0.003)

   Linear regression on   1 3.65* 2435ns 0.14ns

       ewe weight (r2 = 0.113) (r2 = 0.040) (r2 = 0.006)

   Residual 90 0.20 4584 0.015

*P < 0.05 and **P < 0.01.

The present results also indicated that, FWT in June (hot summer season)
were significantly higher than that in October and November season of lambing.
Findings of the present and reviewed studies, as well, can be expected because
the fact that 'engine' of fetal metabolism generates heat (3-4 W kg-1 in fetal
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sheep), which has to be dissipated to the maternal organism. Because resistance
to heat flow is larger than zero, fetal temperature exceeds maternal temperature
by about 0.5ºC (0.3-1ºC). Schroeder and Power (1997) who added that since the
sheep placenta is known to produce sufficient amount of prostaglandin E-2 (PG
E-2), it seems that the placenta controls fetal thermogenic responses to some ex-
tent. This transforms the fetus into an ectothermic organ and yet allows the new-
born a full exploitation of thermoregulatory responses typical to endothermic
animals.

Since the fetus is considered as ectothermic, the effect of environmental heat
on the thermoregulatory responses is expected to be more pronounced. Due to
the fact that the present study revealed a non-restricted placental growth during
hot seasons, this means that the sheep were thermoregulating well when ex-
posed to hot environment. This conclusion is in agreement with the work of
McCrabb and Bortolussi (1996). The sheep included in the present study are
native of the arid land environment of Saudi Arabia. This might explain their
observed thermoregulatory response.

Sex Effect

Male lambs were heavier in birth weight and PWT than female lambs (Table
2). In this respect, many investigators working in the different breeds of sheep
observed that male lambs and their placenta were heavier in weight at lambing
than female lambs (Omar, 1990; Osinowo et al., 1993; Abba, 1997; Yazdi et al.,
1998; Gill et al., 1996 and Al-Merestani et al., 1999). These results are expected
because LPWT was significant and positively correlated with PWT at lambing.
The trends in sex differences in LPWT and PWT were statistically significant,
respectively, while they were nonsignificant for fluids weight (Table 3).

Weight of Ewe before Lambing (WEBL)

LBWT was increased linearly with the increase of WTEBL (Tables 2 and 3)
while PWT increased linearly, but did not reach statistical significance. Mean-
while, the relative size of F-values for the fixed effects included in the model of
analysis (Table 3) indicated that weight of ewe effects contribute significantly
to the variance of LBWT (Abba, 1997; Singh et al., 1998 and Thieme et al.,
1999).

Estimates of linear regression (Table 2) revealed that the increase in ewe
weight was associated with an increase in LBWT and  PWT, and decrease in
FWT. Each kg increase in ewe weight was associated with an increase of 0.072
kg, 1.75 g LBW and PWT respectively, and decreased 0.673 FWT.
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w� ��ôu�« bM� Êö?L?(« Ê«�Ë√ j�u?�?� Ê√ b?�ËË Æ ��ôu�« bM� W?L?O?A*«
,≤[∏≤Ë ,≥[≤πË ,≤[∑∑Ë ,≤[πµË ,≥[∞± u?� W?????H?K�?????<« �«u?�_«
, Íb??�M�«Ë , w?M�«u??��«Ë , wL??O??FM�« s� q?J� r�??� ≤[π∑Ë ,≥\≥¥Ë
, ©wM?�«u???��« Ë Íd????(«® Ë , ©Íb???�M�«Ë Íd????(«® ÊUDK?�Ë , Íd???(«Ë
w� WL?OA*« Ê«�Ë√ j�u?�� Ê√ b?�ËË Æ VO�d��« vK?� ©wLOF?M�«Ë Íd(«®Ë
,¥µ∑[µ∑Ë ,¥¥∑[π¥Ë ,¥∏±Ë ,µ∞∑Ë ,¥∏∏ W??I?�U??��« �«u?�_« fH�
Ê�u� j�u??�??� qI�√ Ê√ b??�ËË Æ VO�d??��U� r� µ≤∑[≤±Ë ,¥π±[≤µË
U?NH?�√ j�u�?�Ë ©r� µ≤∑[≤± = wL?OFM�«Ë Íd?(«® jOK� w� W?OL?A*«
5� ·ö???�???�ô« ÊU??�Ë ©r� ¥¥∑[µ∑ = Íd???(«® ÂUM?�√ jOK� w?� UÎ��Ë
W??OMOM?'« qz«u??��« Ê«�Ë√ j�u??�??� Ê√ k�u� b??I�Ë Æ ÍuM?F??� 5D�u??�*«
,≤[∞µË ,±[∏±Ë ,≤[≥±Ë ,≤[≤µË ,≤[±≤ W�Ë�b*« �«u�_« nK�<

±±≤¥± , «d�� oz«b� ∂∏ » Æ� , fL� 5� WF�U� , W�«�e�« WOK� , w�«uO(« ÃU��ù« r�� : rz«b�« Ê«uMF�« *
ÆdB� − �d�UI�«
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U��Ë U?NKI�√ 5� ·ö?�?�ô« Ê√ b�ËË Æ VO�d?��U� r�?� ±[π±Ë ,≤[≤≤Ë
��ôu�«  «d?� �bF� UÎ�uMF?� «ÎdO�Q� ZzU?�M�« d?NE� r�Ë Æ U�uMF� UÎ��Ë U?NH?�√Ë
�ö??O*« Ê�Ë j?�u??�??� Ê�  d??N?�√ U??NMJ�Ë , W???�Ë�b*«  U??H??B?�« vK�
X�U?� U?LMO?� , ÀU�ù« Êö?L?(« Ê�Ë j�u?�?� s� qI�√ �u??�c�« Êö?L?�K�
Ê√ b?�ËË Æ �u�c�« s?� qI�√ ÀU�ù« ÊöL?�K� W?L?OA*« Ê«�Ë√  U?D�u�?�

Æ W�Ë�b*«  UHB�« vK� ÍuMF� dO�Q� t� �u�u*« fM�
5� W��d� W?�ö� �UM� Ê√ Z?zU�M�« X�?{Ë√ wD)« �«b?��ô« d�bI?��Ë
W?�ö?�Ë , ��ôu�« bM� W?L?O??A*« Ê�ËË Êö?L?(« Ê�Ë s� q� l� Â_« Ê�Ë

Æ WOMOM'« qz«u��« Ê�Ë l� WO�J�




