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ABSTRACT

This study was conducted to determine whether early diagnosis of pregnancy with ultrasonography and reintroduction of
rams to non-pregnant ewes for additional two estrous cycles would increase pregnancy rate and increase lambing crop.
Fertile rams were introduced to a total of 335 Awassi and Barki ewes and their crosses for 30 days during three consecutive
mating seasons: spring, autumn, and winter. Transrectal ultrasound diagnosis of pregnancy was carried out afier 30 days of
rams' introduction to detect pregnant ewes and lo reintroduce rams for additional 30 days to the non-pregnant ones. In
spring, Barki ewes had greater (P<0.0!) lambing rates than Awassi ewes (61.4 vs. 16.7%). In autumn, all breeds had
comparable lambing rates. In winter, Barki ewes had greater lambing rate (61.4%) compared to Awassi ewes (16.7%) and
their cross ewes (26.9%). Embryonic mortality rates for Awassi ewes (45.5%) in spring were higher than Barki ewes
(17.6%). In autumn all ewes had sim.lar rates of embryonic mortality, with average rate of 23.8% for the whole three breeds.
In winter, the cross ewes had the highest rate of embryonic mortality (69.6%) compared to both Barki (30%) and Awassi
ewes (50%). Awassi ewes had the highest rate of behavioral and ovarian anestrus in spring (63.3%) and winter (66.7%)
compared to (10.8%) in autumn. Barki ewes had the highest rate of anestrus in spring (25.7%) compared to 11.8% in autumn
and 12.3% in winter. Furthermore, the percentage of ewes that conceived after matings during the first estrous cycle afier
rams' introduction as determined by transrectal ultrasonography of uterine contents on day 30 was greatest for Barki ewes
(66.2%) in winter and for cross ewes (63.4%) in autumn. Season of mating had a significant effect on urea nitragen (UN)
concentration in sera of ewes under study, however breeds had no significant effect but Awassi tended to have more serum
UN than Barki and cross ewes. More imporiantly, reproductive staius had a significant effect on serum UN concenirations.
Ewes that lost their pregnancy during the course of the experiment as well as the anestrus ewes showed greater urea
concentrations in their sera compared to the quick response ewes that conceived and maintained pregnancy to term.
Progesterone concentration determined on days 30, 60 and 90 after rams’' introduction differed in the ewes that were

considered anestrus, quick response ewes, and ewes with embryonic moriality (2.0, 5.3, and 4.3ng/mL, respectively).
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INTRODUCTION

arly diagnosis of pregnancy in small farm animals

such as sheep and goats plays a major role in
increasing efficiency of the reproductive management
in sheep farms (Karen et al, 2004). Early
identification of non-pregnant ewes allows breeders to
make proper decisions to increase their profit either by
applying some reproductive approaches such as
estrous synchronization or reintroduction of fertile
rams to smaller breeding groups of these recently-
diagnosed non-pregnant ewes. Pregnancy could be
diagnosed by ultrasonography as early as 40-90 days
of gestation wusing the realtime B-mode
ultrasonography with great success. However, in many
breeds the technique requires the ventral part of the
ewe to be shaved, which is considered a laborious and
time consuming practice in larger farms. The
transrectal ultrasonography diagnosis of pregnancy
utilizing the 5.0 and 7.5MHz transducers can
recognize pregnancy as early as 17-19 days of
gestation by detection of non-echoic fluid in gravid
uteri (Fowler and Wilkins, 1984). Moreover, other
embryonic tissues and placental structures can be
detected at 26-28 days of gestation (Buckrell et al.,
1986). Therefore, the objectives of the current study
were to extend the mating season by additional two

estrous cycles for the recently-diagnosed non-
pregnant ewes to allow for more fertile matings and; to
test the feasibility of the application of transrectal
ultrasonography routinely in commercial sheep farms -
for early identification of non-pregnant ewes. This will
allow breeders to implement proper management
strategies and hence increase lambing crops.

MATERIALS AND METHODS

This study was carried out at Bourg El-Arab Research
Station, 50 Km west of Alexandria (31° 15° N and 30°
10" E), Egypt. Animals were kept in open barns and had
free access to feed and water. The experiment was carried
out on the same group of animals over three different
mating seasons: spring (May, mean temperature 25°C);
autumn (September, mean temperature 28°C); and winter
(January, mean temperature 17°C).

Animals and management:

A total of 335 ewes (spring, May [Awassi, n=30;
Barki, n=69], autumn, September [Awassi, n=37;
Barki, n=68; crosses, n=36], and winter, January
[Awassi, n=12; Barki, n=57; crosses, n=26]) were used
in this study. The flock under investigation has two
pure breeds (Awassi, imported from Syria) and the
native Barki breed and their crosses.
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The research Station has a preset protocol for
breeding where open ewes are introduced to fertile
rams in May for 30 days (about two estrous cycles)
and rams are then removed. All ewes that become
pregnant are expected to give birth in September or
October in the same year. Ewes that will not lamb by
October or diagnosed pregnant by hand palpation after
3 months of expected pregnancy date, which is
considered inaccurate with voluminous ewes, will be
ready to be bred in January. Similar practice is
followed in autumn and winter. In the current study we
modified this breeding protocol by introducing fertile
rams for two additional estrous cycles with ultrasound
detection of pregnancy one month after rams'
introduction, and then pregnant ewes were removed to
a separate pen. Furthermore, open ewes were left with
rams for additional two cycles (30 days) and were then
scanned for the second time to detect pregnant ewes to
be moved to the pregnant ewes' pen. Rams were
removed and the open ewes were held for later
scanning of pregnancy after 30 days to detect any new
pregnancy occurrences. The diagnosed pregnant ewes
were gathered in separate groups and open ewes were
isolated to be bred in the following mating season.
Every occasion of ultrasound scanning, all ewes were
scanned whether they were previously diagnosed
pregnant or not. Pregnant ewes were rescanned to
detect maintenance of pregnancy and incidence of
embryonic mortality up to the third month of the
breeding season. The working protocol is presented in
Figure 1.

Ultrasonographic examination:

Ultrasonographic examination of ewes was done
by using a Dynamic Imaging, Concept MLV scanner
ultrasound device equipped with a 5.0 and 7.5 MHz
linear probe (dual frequency probe) for early diagnosis
of pregnancy. The transducer was fitted to a plastic rod
as an adaptor to enable manipulation of the probe after
being inserted in the rectum (Garcia et al., 1993). The
probe was covered with ultrasound grade gel and
inserted into the rectum approximately 10cm deep.
Ultrasound examinations were conducted via the
rectum on a standing position. The ultrasound machine
was connected to a portable video recording machine
to record all scanning sessions. Animals were banned
from feed for 12 hours before examinations. Rectum
was cleaned if necessary from feces and the lubricated
probe was gently inserted into the rectum until the
anechoic content of the bladder was visible on the
screen. The probe was rotated clockwise 90° and anti-
clockwise 180° to scan the entire reproductive tract.
Detection of the anechoic uterus, alantoic fluid,
embryo proper, or fetus were all considered a positive
signs of pregnancy (Fig. 2). Ventral abdominal lifting
was done while conducting the scanning by the
operator or the assistants if necessary. Scanning was
performed 30 days after rams' introduction. Ultrasound
detection of pregnancy was repeated on days 60 and
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90 after onset of mating season to determine
pregnancy occurrence and determine the percentage of
embryonic mortality,

Blood urea nitrogen and hormonal analysis:

Blood samples were collected by jugular
veinpuncture every time animals were scanned for
pregnancy. Serum was harvested and stored at -20°C
until assayed. Urea nitrogen in the serum was
determined by colorimetric kits (Diamond Diagnostic,
Egypt). Circulating concentrations of progesterone
(P4) hormone were determined by ELISA using
commercial kits provided by Calbiotech, Inc., Spring
Valley, CA. The range of the standards used was 0.0 -
40.0 ng per ml. The inter- and intra-run precision had
coefficients of variation of 2.9 and 4.8%, respectively.
Statistical analysis:

Data were analyzed using the procedure GLM
(SAS, 1996). Lambing rates, embryonic mortality,
percentage of anestrus ewes, and percentages of ewes
conceiving during estrous cycles one and two or three
and four after rams' introduction were used in the
model as dependent variables. The effects of season
and breed and results of ultrasound scanning on days
30, 60, and 90 after rams' introduction were tested.
Plasma urea nitrogen and progesterone were analyzed
in a separate model that included season, breed, and
reproductive status effects and their interactions.

RESULTS AND DISCUSSION
Lambing rates:

Based on lambing performance of the tested ewes,
lambing rates were calculated and are shown in (Table 1).
In spring season, Barki ewes had greater (P<0.01)
lambing rate (61.4%) than Awassi ewes (16.7). In autumn
season, all breeds had comparable lambing rates (67.6,
69.1, and 58.3%, for Awassi ewes, Barki ewes and their
crosses, respectively). In winter season, Barki ewes had
greater (p<0.01) lambing rates (61.4%) compared to
Awassi ewes (16.7%) or their cross ewes (26.9%). The
percentages of pregnant ewes either in Barki or Awassi
were identical in spring and winter seasons but Barki
ewes had always greater pregnancy rates than Awassi in
both seasons. In spring and winter seasons, Barki ewes
responded favorably to prolonged mating interval for
additional two estrous cycles, but Awassi and cross ewes
did not respond to this protocol. Pregnancy rates for the
Awassi breed during the spring season are comparable to
those for East Friesian (EF) composite and Romney
breeds in New Zealand when their estrus was induced in
spring season (de Nicolo et al, 2007). Also the
percentage of East Friesian composite ewes and Romney
ewes that failed to conceive was 41% and 43% in spring
season compared to 9% and 4% in autumn and winter
seasons, respectively. Also lower pregnancy rates were
reported for East Friesian composite ewes and Romney
ewes when bred in early and late spring. All ewes in the
current study responded positively to the modified
breeding protocol in autumn as they were in the true
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breeding season for all breeds. The highest lambing rates
in Awassi and cross ewes were noted in autumn.
Hormonal intervention seems to be the only alternative
when Awassi ewes or the cross ewes are to be bred off
season. Similar conclusions were reported by Wildeus
(1999) who reported that in anovular ewes, estrus must be
synchronized but also initiated. Systems that rely on
regression of active CL are not effective under these
conditions. However, providing exogenous progesterone
in combination with gonadotropin can be used to induce
and synchronize estrus in anovular ewes.

Embryonic mortality:

Early detection of pregnancy by Real-time
Ultrasound enabled us to detect rates of embryonic
mortality (Table 2). The use of ultrasonic detection of
embryonic mortality is a valid alternative to the post
mortem examination method (Kaulfuss et al., 1996).
Embryonic mortality rates for Awassi ewes (45.5%) in
spring were greater (P<0.01) than that for Barki ewes
(17.3%). In autumn, all ewes had comparable rates of
embryonic mortality (24.2, 21.7, and 27.6% for
Awassi ewes, Barki ewes and their crosses,
respectively). In winter, the cross ewes had the highest
rate (P<0.01) of embryonic mortality (69.6%)
compared to both Barki (30.0%) and Awassi ewes
(50.0%). Awassi ewes had the least rate of embryonic
mortality in autumn (24.2%) compared to spring
(45.5%) and winter (50.0%) but these differences were
not significant. This could be due to the little number
of pregnant ewes who lost their pregnancy (2/4) in
January. These increased rates of embryonic mortality
in Awassi ewes in spring and winter seasons are
worthy of further studies in an attempt to minimize
these losses. Decreased pregnancy rates in Awassi
ewes in spring and winter seasons are due to increased
embryonic mortality rather than failure in ovulation or
conception. This holds a promise and a chance of
getting 3 lamb crops every two years with providing
proper care and treatments to minimize embryonic loss
incurred during spring and winter seasons. Barki ewes
had an acceptable rate of embryonic mortality
throughout the three seasons (17.7, 21.7, and 30.0%
for spring, autumn, and winter, respectively). Such low
rates of embryonic mortality highlight the fitness of
Barki ewes to adapt to the seasonal variations and
environmental challenges. The slightly increased rate
of embryonic mortality in Barki ewes in winter
(30.0%) is indicative of increased rate of conception in
response to prolonged mating season and necessitates
further managerial measures to minimize such losses
during the harsh winter conditions.

Response to rams’ introduction:

After introduction of rams to ewes, considerable
percentages of ewes failed to respond and continued
their anestrus behavior. These ewes are detected as
never been diagnosed pregnant with the ultrasound
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scanning and never gave birth during each respective
season. Awassi ewes had the highest rate of anestrus in
spring (63.3%) and winter (66.7%) (Table 3)
compared to (10.8%) in autumn. Similar data were
reported by Cushwa et al. (1992) in May matings with
Targhees and Rambioullet ewes. The current data
indicate that Awassi ewes are strict seasonal breeders
and if ever breeding is attempted out of season an
estrous synchronization protocol should be considered.

Previous reports indicated that 78% of the anestrus
ewes did not have an ovulation that resulted in a
functional CL until at least 10 days after joining with
rams (Nugent and Notter, 1990). Barki ewes had their
highest (p<0.01) rate of anestrus in spring (25.7%)
compared to 11.8% in autumn and 12.3% in winter.
Thus, it seems that the success of inducing breeding
activity in anestrus ewes increases as the start of the
normal breeding season approaches (Nugent et al.,
1988).

Conception to fertile matings:

Percentage of ewes that conceived to matings
occurring during the first and second estrous cycles
after rams' introduction as determined by
ultrasonographic detection of uterine contents on days
30 was greatest (P<0.01) for Barki (66.2%) ewes in
winter and for cross ewes (65.4%) in autumn (Fig 2). It
is evident from the data that the percentages of ewes
responding earlier to rams' introduction and diagnosed
pregnant at the first ultrasound scanning are greater in
winter (51.4, 66.2, and 52.8% for Awassi, Barki, and
their cross ewes, respectively). Such response is due to
the fact that the ewes were in a transition period after
being in the autumn breeding season. Unlike Awassi,
Barki, and cross ewes in winter, the response of
Awassi and Barki ewes in autumn was delayed
because they did not have ovulation or a functional CL
at the beginning of season. Similar conclusions were
reported by (Nugent and Notter, 1990).

Blood/plasma urea nitrogen (PUN):

Data in Fig (4) show the concentrations of PUN in
the sera of ewes in response to season, breed, and
reproductive status. Season had significant (p<0.0)
effect on urea concentration in the sera of ewes under
study. However, breed had no significant effect on
PUN concentration, although Awassi ewes tended to
have more PUN (50.2 mg/100ml) than Barki (49.0
mg/100ml) and cross ewes (45.6 mg/100ml)
irrespective of season. More importantly, reproductive
status had a significant (p<0.01) effect on PUN
concentrations. Our results showed that ewes that lost
their pregnancy during the course of the experiment
and the anestrus ewes had greater urea concentrations
in their sera (53.3 mg/100ml and 49.7 mg/100ml,
respectively) compared to the quick response group
(43.4 mg/100ml) that conceived and gave birth without
losing their pregnancy. High plasma urea nitrogen
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(PUN) concentrations were reported to be associated
with decreased fertility in lactating dairy cows
suggesting decreased embryo viability through effects
exerted on the oocyte or embryo (Roads et al., 2006).
Dairy cows with decreased conception rates associated
with elevated milk urea nitrogen (MUN) have normal
cyclic activity, suggesting that poor reproductive
performance is a result of fertilization failure or
embryonic death prior to maternal recognition of
pregnancy (Larson et al, 1997). Elrod and Butler
(1993) reported that uterine pH was significantly lower
on day 7 of the estrous cycle in early lactation dairy
cows fed excess dietary protein. Furthermore,
nitrogenous waste products (e.g., NH3 and urea) are
thought to be toxic to bovine gametes and/or embryos
and have been suggested to play a role in reproductive
inefficiency in dairy cows (Staples et al., 1993). It is
evident from the results in hand that ewes with
excellent reproductive performance had less urea
nitrogen in their blood and this is supported by data
from other species, indicating that the toxic effect of
urea in reproductive fluid affects the embryos as early
as day 7 after fertilization.

Serum progesterone (P4):

Progesterone concentrations from ewes with
different reproductive status during the scan dates 30,
60, and 90 days after rams' introduction are shown in

figure 5. A slight interaction (p<0.15) was detected
between scan dates and status. The anestrus ewes had a
steady low concentrations of progesterone (2.2, 1.8,
and 2.0ng/ml) in scan dates 30, 60, and 90,
respectively. Ewes with a quick response performance
had higher (p<0.01) P4 concentration (5.30 ng/ml)
than the anestrus ewes (2.0 ng/ml) and ewes with
embryonic mortality (4.30 ng/ml). Also, the difference
in P4 concentration was significant (p<0.01) between
ewes with embryonic mortality and anestrus ewes.
Season of mating had a significant (P<0.05) effect of
serum progesterone levels. The highest P4
concentrations were determined in autumn season
(4.50+0.32 ng/ml) compared to spring (3.60+0.31
ng/ml) and winter (3.30+0.28 ng/ml) seasons. Seasonal
fluctuations in serum progesterone concentrations
were also reported in German Blackhead Mutton-
(GBM) ewes and German Mutton Merino (GMM)
ewes (Kaulfuss et al., 2006). Also they found that ewes
had higher ovulation rate in main breeding season
(September-February) than the rest of the year.
Embryonic mortality occurred in ewes that had
intermediate concentrations of P4 compared to the
quick response ewes and the anestrus ones, indicating
the occurrence of pregnancy and that it did not have
enough P4 to support such pregnancy from their CLs.

Barnd in Ultrasound scanning
4 s s s /. :
Day 0 30 60 9% ; Lambing
£l
Rams Removed

Figure (1): Matings scheme and ultrasound diagnosis of pregnancy schedule on days 30; 60 and 90 after
onset of mating in Awasi ewes, Barki ewes and their crosses in three consecutive mating

seasons of spring; autumn, and winter,
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Figure (2): Ultrasonographic images of sheep uteri with arrows showing (A) an open ewe uterus with no
fluid in the uterus, (B) Embryo proper and its fluids in 30 d old pregnancy, (C)a 60 d
pregnancy where semi-circular placentomes are clearly visible.

(Table 1) Lambing rate (%) for Awassi ewes, Barki ewes and their crosses during different mating seasons
(spring, 2005, autumn 2005, and winter, 2006) under subtropical conditions (Mean + SE).

Seasons of mating -

Breed
Spring Autumn Winter X
Awassi 16.7+0.09% 67.6+0.08" 16.7+0.135° 40.0+0.05°
(5/30) (25137) (2/12) (32/79)
. 61.4+0.06* 69.1+0.06 61.4+0.06* 64.1+0.034
(43/69) (47/68) (35/57) (125/194)
PR < 58.3+0.08" 26.9+0.09"° 45.2+0.06°
(21/36) (7/26) (28/62)
o 48.5+0.05° 66.0:0.04* 46.3+0.05°
(48/99) (93/141) (44/95)

Numbers in brackets represent no. of ewes lambed/total no. of ewes exposed to rams.
Means with different capital letters within columns differ (P<0.01).

Means with different small letters within rows differ (P<0.01).

*Cross ewes were not bred in spring season.
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(Table 2) Embryonic mortality rate (%) for Awassi ewes, Barki ewes and their crosses during different
mating seasons (spring 2005, autumn 2005, and winter 2006) under subtropical conditions

(Mean + SE).
Seasons of mating
Breed =
Spring Autumn Winter X
Awasi 45.5+ 0.13Aab 24.2+ 0.08b 50.0+ 0.22ABa 31.3£ 0.06AB
(5/11) (8/33) (2/4) (16/48)
Barki 17.6+ 0.06B 21.7+£ 0.06 30.0+ 0.06B 23.0+0.04B
" (9/51) (13/60) (15/50) (37/161)
c i 27.6+ 0.08b 69.6+ 0.09Aa 46.2+ 0.06A
O | (8/29) (16/23) (24/52)
i 226+ 0.06b 23 8+ 0.04b 42.9+0.05a
X (14/62) (29/122) (33/17)

Numbers in brackets represent no. of ewes that did not lamb/no. of ewes that were diagnosed pregnant.
Means with different capital letters within columns differ (P<0.01).

Means with different small letters within rows differ (P<0.01).

*Cross (Awasi x Barki) ewes were not bred in spring season.

(Table 3)" Percentages of anestrus Awassi ewes, Barki ewes and their crosses during different mating
seasons (spring, 2005, autumn 2005, and winter 2006) under subtropical conditions (Mean + SE).

Seasons of mating
Breed
Spring Autumn Winter X
Awasi 63.3+ 0.07** 10.8+ 0.06" 66.7+ 0.114* 39.2+ 0.054
(19/30) (4/37) (8/12) (31/79)
ey 25.7+ 0.05*° 11.8+0.05° 12.3+ 0.005%® 16.9+ 0.03®
(18/69) (8/68) (7/57) (33/194)
c " 19.4+ 0.06 11.5+0.08° 16.1% 0.05°
T— (7/36) (3/26) (10/62)
¢ 37.0+ 0.04° 13.5+ 0.03° 18.9
X (37/99) (19/141) (18/95)+ 0.04°

Numbers in brackets represent no. of anestrus ewes/total no. of ewes exposed to rams.
Means with different capital letters within columns differ (P<0.01).
Means with different small letters within rows differ (P<0.01).
*Cross (Awasi x Barki) ewes were not bred in spring season.
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Figure (3): Pregnancy diagnosis by ultrasound scanning of uterine contents on days 30; 60 and 90 after
onset of mating in Awasi ewes, Barki ewes and their crosses in three consecutive mating
seasons of spring (A), autumn (B), and winter (C).
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Figure (5): Concentrations of progesterone (ng/ml) in quick responding, embryonic mortality, and

anestrus ewes group during scan days 30,

IMPLICATIONS

The ability to early identification of non-pregnant ewes
by using the transrectal ultrasonography as early as day 17
to 19 of gestations will provide producers with the
opportunity to focus management efforts on non-pregnant
ewes. Seasonality phenomena in sheep reproduction plays
a major setback in sheep industry as it leaves breeders with
narrower window of breeding time every year. The use of
ultrasound technology provides the possibility of early
diagnosis of pregnancy and hence rebreeding the recently-
diagnosed non-pregnant ewes to fertile rams eventually
before mating season is over. Moreover, the
ewes will be detected and prepared for the following
mating season. Such management of ewes will ensure
efficient and most economical usage of animals and
resources. [Early-diagnosed pregnant ewes should be
separated and fed accordingly to minimize embryonic
losses. Further studies are needed to define proper means to
decrease blood urea nitrogen level either through diet
manipulations or by increasing efficiency of metabolism in
ruminant animals particularly sheep destined to breeding.

REFERENCES
Buckrell, B.C.; Bunnett, B.N. and Johnson, W.H. 1986.
The use of real-time ultrasound rectally for early
pregnancy diagnosis in sheep. 'I‘henogenology
25:665-673.

23

60 and 90 after rams' introduction.

Cushwa, W.T.; Bradford, G.E.; Stabenfeldt, G.H.;
Berger, YM. and Dally, M.R. 1992. Ram
influence on ovarian and sexual activity in
anestrous ewes: Effects of isolation of ewes from
rams before joining and date of ram introduction.
J. Anim. Sci. 70:1195-1200.

deNicolo, G.; Marris, S.T.; Kenyon, P.R.; Morel, P.C.H.
and Parkinson, TJ. 2007. Induced seasonal
repmductwe perfomame in two breeds of sheep.

Science (in press).

Elrod, C.C. and Butler, W.R. 1993. Reduction in
fertility and alteration of uterine pH in heifers
fed excess ruminally degradable protein. J. Anim.
Sci. 71: 694-701. .

Fowler, D.G. and Wilkins, J.F. 1984. Diagnosis of
pregnancy and number of the fetuses in sheep by
real-time ultrasonic imaging. 1. Effect of number
of fetuses, stage of gestation, operator and breed
of ewe on accuracy of diagnosis. Livest. Produc.
Sci. 11: 437-450.

Garcia, A.; Neary, M.K.; Kelly, G.R. and Pierson, R.A.
1993. Accuracy of ultrasonography in early
pregnancy diagnosis in the ewe. Theriogenology
39:847-861.



Lambing And Embryonic Mortality Rates In Awassi ...

S. Z. El-Zarkouny,ef al.

Karen, A.; Szabados, K.; Reiczigel, J.; Beckers, J. and
Szenci, O. 2004. Accuracy of transrectal
ultrasonography for determination of pregnancy
in sheep: effect of fasting and handling of the
animals. Theriogenology 61:1291-1298.

Kaulfuss, K.H.; Giucci, E.; Siiss, R. and WOjtowski, J.
2006. Anultrasonographic method to study
reproductive seasonality in ewes isolated from
rams. Reprod. Domest. Anim. 41:416-422.

Kaulfuss, K.H.; Uhlich, K.; Brabant, S.; Blume, K.;
and Strittmatter, K. 1996. Real-time ultrasonic
pregnancy diagnosis (B-mode) in sheep. 1.
Frequent examinations during the first month of
pregnancy Tierarztl Prax. 1996 24:443-452.,

Larson, S.F.; Butler, W.R. and Currie, W.B. 1997.
Reduced fertility associated with low
progesterone postbreeding and increased milk
urea nitrogen in lactating dairy cows. J. Dairy

_ Sci. 80: 1288-1295.

Nugent, R.A. and Notter, D.R. 1990. The effect of
cohabitation with white-face ewes on estrous
activity of Hampshire and Suffolk ewes exposed

Rhoads, M.L.; Rhoads, R.P., Gilbert, R.O.; Tooler, R.
and Butler, W.R. 2006. Detrimental effects of
high plasma urea nitrogen levels on viability of
embryos from lactating dairy cows. Anim
Reprod Sci. 91:1-10.

SAS/STAT User’s Guide, Release 6.12. 1996. SAS
Inst., Inc., Cary, NC.

Staples, C.R.; Garcia-Bojalil, C.; Oldick, B.S. and
Thatcher, W.W. 1993. Protein intake and
reproductive performance of dairy cows: a
review, a suggested mechanism, and blood and
milk urea measurements. In: Proceedings of the
Fourth Florida Ruminant Nutri. Symp,
Gainesville, Florida, pp. 37-52.

Wildeus, S. 1999. Current concepts in synchronization
of estrus: sheep and goats. Proceedings of the
American Society of Animal Science. pp1-9.

ACKNOWLDGEMENTS
We would like to thank Drs. M. Salem, M.
Ayoub, T.A. Taha and Dr. M Aziz for their helpful
inputs and suggestions.

to rams in June. J. Anim. Sci. 68: 1513.

Nugent, R.A.; Notter, D.R. and Bed, W.E. 1988.
Effects of ewe breed and ram exposure on
estrous behavior in May and June. J. Anim. Sci.
66:1383

: il gadldl
Al Jalud) dilaia A 4000 AL pasd go SO (DA Laghigling (8l g ud gad) glad (B a2y Y 50 Y dna
Apal pas dy)spars o Ad
= " gllae detland Ghad = 'l g deaa Jie - T LS cpall plia = b 30 S5 e
e g e Gl Jlap
AN a3 S ~ gl ) pd'
B A = Aol )30 5~ Ll o Cagadl 350 - i el LI Cagay agad’

G o i 3 () A geall (b il gl phasidy b gal el JSpall el IS 13 L i ma ciog) T 5all 3 2y ol
losi Y Loaidl QY Jad 5 - Phaall Jgemas 45 8 ay Jardl SN¥ama i) Y s3m cnodd g4 o 53l Jalgad 8 claill o
PG (i TV 0 VA gl TV) G pal (B T 6 o) a0 i pd e SO i Ly T B0l Laghagli g 05 g pad
Gy sl sal ladh oy QRN J3a0 e Loy ¥ e piiaadll e Jligul) plasius Jeadl G 5 (s YA 680 OF ¢l £ Y)
paga b Laisy (P<0.01) sl 3o el IV 5 ana ol rlad el oy ¥ panga b s oid Lagy o B3 Jdgad a8 pladl pa (ASY
iy M e daglally il o gall zlad %0476 %19,06 % 1Y, Clllawsiay SISV 1 e ABLGL Y ana Caleel YL IS Gy Al
el IS (%£0,0) udsall plas b A S8 Jaea . (%01 1Y) udd gul zlass i e (%1),£) el iy Jane (B0 glat cilee] 20 puu g
praze b L S Py pia Tipd 38 e 11 IS gladl S 8 g AN pange (6 Ly gt N puage b ol (%01V,T) L glad 0
A% 00,0) oo gall phasy (BFT,0) BN prlay A jlia (%19,1) L) S8l Jana Jlof Uil zlaid cabee] Sli2Y

gl (%1 +1A) g A s gy U e (%TN,Y) (i3 5 (%NY,Y) a M amnsa b i dgai Jina el el Ll gall plad
el gl oSN parga 3 BVYT 5 iyl paase 8 %Y V,A ) D0 (BY0,V)as M paiye (o L) uiip Ugad Jama o el 0
IS b Ll el LS o5t oyl ol 8 i i i 30 o iy Z0daN el p s B Lo S5 16 o3
e Qi s ) 3 Syt el okl 0 L) dag e gl Leiad i A G o i AL el b g S g (1300
; Al s

g s gl QY ¢ gl 8 ¢ N ) Jama ¢ (gl Al b i gall AU LS

24



