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Influence of Varying Levels of Dietary Undegraded Intake Protein Intake on
Nutrient Intake, Body Weight Change and Reproductive Parameters in
Postpartum Awassi Ewes

S. G. Haddad*, R. T. Kridli' and D. M. Al-Wadi
Department of Animal production, Faculty of Agriculture, Jordan University of Science and Technology
P.O. Box 3030, Irbid 22110, Jordan

ABSTRACT : The objective of this study was to evaluate the effect of dietary undegradable protein (UP) level on body weight
change, nutrient intake, milk production and postpartum reproductive performance of Awassi ewes. Twenty-seven multiparous Awassi
ewes (initial body weight = 53.3+1.6 kg) were randomly assigned to three dietary treatments (9 ewes/treatment) for 62 days using a
completely randomized design. Experimental diets were isonitrogenous (15.5% CP), isocaloric, and were formulated to contain 17.9
(LUP), 27.1 (MUP), and 34.0% (HUP) of the dietary CP as UP. On day 1013 (day 0 = parturition) ewes were housed in individual pens
for 5 weeks. Feed offered and refused was recorded daily. At the end of this period, animals were removed from their pens and combined
into 3 separate groups (LUP, MUP and HUP). One fertile, harnessed ram was allowed with each group for 34 days. Rams were rotated
every 2 days among the three groups. Each group was offered the corresponding experimental diet. Organic matter, CP, UP and
metabolizable energy intakes were higher (p<0.05) for ewes fed the HUP diet compared with ewes fed the LUP and MUP diets. Ewes
fed the HUP diet gained more (p<0.05) weight compared with ewes fed the MUP diet (7.3 vs. 2.1 kg), while ewes fed the LUP diet lost
an average of 2.1 kg. Pregnancy rate of ewes fed the HUP diet was 100%, compared with 66 and 33% for ewes fed the MUP and LUP
diets, respectively. Lambing rate was greater (p<0.05) for ewes fed HUP (8/9) diet compared with ewes fed the MUP (4/9) and LUP
(3/9) diets. These results indicate that Awassi ewes receiving adequate dietary UP level consume more feed and are capable of returning
to estrus shortly after parturition and are capable of producing two lamb crops per year. (Asian-Aust. J. Anim. Sci. 2005. Vol 18, No. 5 :
637-642)
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INTRODUCTION of the dietary CP as UP and observe that ewes fed the 35%
UP diet gained more weight and showed more luteal
Awassi is the most numerous and widespread sheep activity compared with ewes fed the 20% UP diet. Our
breed in West Asia. Awassi is the predominant breed in Iraq  objective was to evaluate the effect of dietary UP content on
(Al-Haboby et al,, 1999), the most important in Syria body weight change, nutrient intake, milk production and
(Zarkawi, 1997), Turkey (Vanli and Ozsoy, 1989) and the postpartum reproductive performance of Awassi ewes.
only indigenous sheep breed in Lebanon (Hamadeh et al.,
2001) and Jordan (Zarkawi, 1997). Available data from this MATERIALS AND METHODS
region on Awassi sheep breeding season is highly variable.

Some of this variability could be attributed to the nutritional ~_1his experiment was conducted at Jordan University of
status of the animal (Kridli et al., 2001). Science and Technology during the months of December

and January 2002/2003. Average day length in December
and January is 10 h 29 min and 11 h 12 min, respectively.
The average minimum and maximum ambient temperatures
for December and January are 10°C and 17°C and 4°C and

Both energy (Senator et al., 1996) and protein quantity
and quality (Wiley et al., 1991) have been shown to
influence postpartum (PP) reproductive performance.
Canfield and Butler (1989) reported that energy balance
played an important role in the re-establishment of ovarian 12°C, respectively.
activity in dairy cows. Dhuyvetter et al. (1993) concluded Twenty-seven multiparous, winter-lambing Awassi ewes
that beef cattle fed 50% of the crude protein (CP) (initial body weight = 53.3+1.6 kg) and their lambs were
requirements as undegradable intake protein (UP) lost less randomly allotted to one of three dietary treatments in a
body weight than cows fed 25% of the CP as UP, and the completely randomized design (9 ewes/treatment). Ewes
interval from calving to first estrus was reduced. Kridli et al. Wwere assigned to treatments 1043 days PP (day 0 = parturition).

(2001) fed PP Awassi ewes 2 diets containing 20 and 35% All ewes were nursing single lambs. The experiment was
divided into two periods; feeding and mating.

* Corresponding Author: Serhan G. Haddad. Tel: +962-2-7201000
(22220), Fax: +962-2-7095069, E-mail: Shaddad@just.edu.jo Feeding period
Received May 27, 2004; Accepted December 17, 2004 The feeding period lasted for 4 weeks during which
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Table 1. Ingredient composition of the experimental diets
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Table 2. Chemical composition of the experimental diets

Ingredient (% of DM) Diet* Item Diet*

LUP MUP HUP LUP MUP HUP
Corn 4 19.5 25.5 DM (%) 93.6 93.1 93.0
Barley 37 17 4 Organic matter (% of DM) 89.4 89.9 89.9
Wheat bran 17 7 4 Crude protein (% of DM) 15.5 15.5 15.6
Soybean meal 0 9.5 17.5 UP' (% of dietary CP) 17.9 27.1 34.0
Wheat straw 37 43 45.5 NDF (% of DM) 43.5 43.1 42.9
Urea 2 1.3 0.5 ADF (% of DM) 22.9 24.9 25.8
Mineral and vitamin mix' 2 1.9 2 Metabolizable energy” (Mcal/kg) 2.26 2.26 2.26
Dicalcium phosphate 0.5 0.4 0.5 * Contained 17.9, 27.1 and 34% of the dietary CP as UP in the LUP, MUP
Salt 0.5 0.4 0.5 and HUP diets, respectively.

* Contained 17.9, 27.1 and 34% of the dietary CP as UP in the LUP, MUP
and HUP diets, respectively.

' Supplies per kilogram of feed: 4.9 mg of Zn, 4.05 mg of Mn, 0.45 mg of
Cu, 0.075 mg of I, 0.1 mg of Se, 2.500 IU Vitamin A, 400 mg of Vitamin
D, 2.5 IU Vitamin E.

ewes and their lambs were placed in individual pens
(1.5%0.75 m?) in early December and fed the experimental
diets twice daily. Animals were allowed one week in the
individual pens for adjustment before receiving the
experimental diets.

The UP contents of the experimental diets were low
(LUP), medium (MUP) and high (HUP). The LUP, MUP
and HUP diets contained 17.9, 27.1 and 34.0% of the
dietary CP as UP, respectively. Soybean meal was used to
increase the UP content in the MUP and HUP diets (Table
1). The three experimental diets were isonitrogenous,
isocaloric (Table 2). Diets were fed ad libitum.

Experimental diets were mixed for the whole period and
sampled at the time of mixing. Amounts of feed offered and
refused were recorded daily. Feed offered was not
accessible for lambs. Clean drinking water was available in
plastic buckets. Animal pens were cleaned weekly. Body
weights of ewes and lambs were recorded weekly. Animals
were maintained at ambient temperature and natural day
length throughout the experiment.

Blood samples were collected from each ewe via jugular
venipuncture into heparinized tubes (5 IU heparin/tube)
every other day during this period to monitor progesterone
profiles. Blood was allowed to clot at room temperature.
Serum was harvested by centrifugation and stored at -20°C
until analyzed for progesterone by radioimmunoassay
(Diagnostic Products, Los Angeles, USA). Progesterone
samples were run in a single assay. Intra-assay CV was
4.9%, and the sensitivity of the P, assay was 0.1 ng/ml. The
first observed elevation in progesterone above 1.0 ng/ml
constituted the “progesterone rise” which is an indicator of
luteal activity. Pregnancy was determined based on
sustained progesterone elevation above 3.0 ng/ml on days
18 to 21 post estrus.

Composite samples of diets were oven-dried (60°C),
ground through 1 mm screen and analyzed for CP (AOAC,
1990), neutral detergent fiber (NDF) and acid detergent
fiber (ADF) (Goering and Van Soest, 1970). The dietary UP

"'UP = undegradable intake protein; calculated using NRC (2000).
% Calculated using NRC (1985).

(% of CP) estimates for corn, barley, bran, and soybean
meal were 55, 27, 20 and 34%, respectively (NRC, 2000).
Metabolizable energy content of the diets was estimated
using NRC (1985).

Mating period

At the end of the individual feeding period, animals
were removed from their pens, combined into three separate
groups (LUP, MUP and HUP) and were offered the same
corresponding diet ad libitum. One fertile harnessed ram
with color marker was allowed with each group for 34 days.
Rams were rotated every 2 days among the three groups.
Blood samples were collected every third day to monitor
progesterone profile. Ewes were checked for breeding
marks on a daily basis during this period. Lambing data
were recorded 6 months later.

Estimation of milk production

Milk production was estimated in all ewes by oxytocin-
induced hand milking (Said et al., 1999) on day 45 (end of
feeding period) and day 79 (end of mating period)
postpartum. On the days of milking, each ewe was injected
intravenously with oxytocin (5 IU) and then directly milked
by hand. Ewes were isolated from their lambs for four hours
after which the milking procedure was repeated. At this
time, milk production was evaluated using a graduated
cylinder. A 24-hour milk production was estimated based on
this data

Statistical analysis

Means for diet effects were analyzed as a completely
randomized design using the general linear model
procedure of SAS (SAS, 1991). Differences among
treatment means for the experiment were detected by least
significant difference (SAS, 1991). The effect of treatment
on the expression of estrus and pregnancy were analyzed by
x’-test.

RESULTS

The LUP, MUP and HUP diets contained 0, 9.5 and
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Table 3. Body weight changes and nutrient intake of postpartum
Awassi ewes fed diets with variable protein degradabilities

Ttem Diet® SE
LUP MUP HUP

DM intake (g/d) 1,652°  2,105°  2,511° 126
OM intake (g/d) 1,545 1,893°  2,293* 123
CP intake (g/d) 256° 326° 392* 43
UP' intake (g/d) 49¢ 88° 133 19
NDF intake (g/d) 719¢ 907" 1078 109
ME? intake (Mcal/d) 3.74° 476 568 0.6
Initial weight (kg) 53.2 527 53.9 1.8
Final weight (kg) 51.1° 55.1° 61.2° 2.0
Body weight change (kg) -2.1° 2.4° 7.3% 1.4
Milk production (I/d)

45 d postpartum 1.4 1.2 1.6 0.1

79 d postpartum 1.4 1.1 1.5 0.1

* Contained 17.9, 27.1 and 34% of the dietary CP as UP in the LUP, MUP
and HUP diets, respectively.

"'UP = undegradable intake protein.

2 ME = metabolizable energy.

=2¢ Means within the same row with different superscripts differ (p<0.05).

17.5% soybean meal, respectively. The chemical composition
of the experimental diets is shown in Table 2. Crude protein
content was similar for the three diets (15.5, 15.5 and
15.6% for LUP, MUP and HUP diets, respectively).
Metabolizable energy content was similar among the
experimental diets (2.26 Mcal/kg DM).

Dry matter intake was higher (p<0.05) for ewes fed the
HUP diet (2,511 g/d), compared with ewes fed the MUP
(2,105 g/d) and LUP (1,652 g/d) diets. Similar results were
observed for OM, NDF and metabolizable energy intakes
(Table 3). Crude protein intake was higher (p<0.05) for
ewes fed the HUP, compared with ewes fed the MUP and
LUP diets. The UP intake was higher (p<0.05) for ewes fed
the HUP (133 g/d) as compared to ewes fed the MUP (88
g/d) and LUP (47 g/d) diets. Initial body weights of ewes
were similar (Table 3). Ewes fed the HUP diet gained more
weight (p<0.05) compared with ewes fed the MUP diet (7.3
vs. 2.4 kg), while ewes fed the LUP diet lost an average of
2.1 kg.

Serum samples collected every other day were analyzed
for progesterone concentration. Concentrations above 1.0
ng/ml were considered to be indicative of luteal activity.
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There was no significant (p>0.05) difference among all
dietary treatments on the day PP to first progesterone rise,
and days PP to ovulation (Table 4). The first PP estrus was
not detected as ewes were still in the individual pens
(feeding period) at the time of the first rise in plasma
progesterone. Observed estrus (second estrus) was detected
at a similar time for all dietary treatments (53.3, 52.1 and
57.9 days PP for ewes fed the LUP, MUP and HUP diets,
respectively). The number of ewes expressing estrus was
similar for the three treatments (Table 4). Ewes fed the HUP
diet had greater (p<<0.05) pregnancy rate compared with the
ewes fed the LUP diets (9/9 and 3/9, respectively). Lambing
rate was greater (p<0.05) in ewes fed the HUP diet (8/9)
compared with ewes fed the MUP and LUP diets (4/9 and
3/9, respectively) while the number of lambs born per ewe
was similar among treatments (Table 4).

DISCUSSION

The breeding season for Awassi sheep in Jordan begins
in June and lasts until September peaking in July (Epstein,
1982). Lambing season begins in late October and peaks in
December. Moreover, grass growth and optimum pasture
availability occur in February and March. Thus, peak
lambing does not coincide with the availability of the better
nutrition. Therefore, lactating ewes are faced with
inadequate nutrition, loss of body weight and undergo
lactational and nutritional anestrus. When ewes graze the
spring pasture, their body condition is restored allowing
them to start cycling in May/June (Kridli et al., 2001).

Supplying PP ewes with a high level of UP in the early
PP period allowed them to consume more feed and gain
more body weight (Kridli et al., 2001). In the current study,
DM and UP intake for ewes fed the HUP diet were higher
compared with ewes fed the LUP and MUP diets. It is clear
that these higher intake levels observed with the HUP diet
contributed to the increased body weight of ewes fed this
diet compared with MUP. This is consistent with findings of
other researchers who reported high weight gains in ewes
(Kridli et al., 2001) and beef cattle (Wiley et al., 1991)
supplemented with UP from various sources. Similarly,

Table 4. Postpartum reproductive performance of Awassi ewes fed diets with variable protein degradabilities

Diet*

Item

LUP (n=9) MUP (n=9) HUP (n=9)
Number of ewes expressing estrus 7 8 9
Days postpartum to ovulation** (meantSE) 43.7£2.5 39.5£2.5 40.8£2.5
Days postpartum to first P4 rise (meantSE) 47.7£2.5 43.5£2.5 44.8+2.5
Pregnant ewes 3b 6% 9*
Lambed ewes 30 4° 9
Number of lambs per exposed ewe (mean+SE) 0.3+0.16° 0.4+0.16° 1.0£0.16

* Contained 17.9, 27.1 and 34% of the dietary CP as UP in the LUP, MUP and HUP diets, respectively.

** Calculated based on progesterone profiles.
" Means within the same row with different subscripts differ (p<0.01).
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Hoaglund et al. (1992) reported that improvement in body
weight and nutritional status of ewes fed soybean meal
compared with those fed urea was probably related to either
enhancement of microbial activity and (or) increased
quantity of protein reaching the small intestines.
Enhancement of microbial activity may result from
providing growth limiting organic and amino acids for the
microbial population in the rumen, which may improve
microbial yield.

It is not likely that the difference in DMI was due to the
difference in starch source in the experimental diets.
Hadjipanayiotou (2004) concluded that mixtures of corn or
barley grain attain similar DMI and similar milk yields,
although high barley diets may result in some digestive
upsets. However, the high urea content of the LUP diet may
had contributed to the lower DMI observed for ewes
consuming this diet.

Postpartum weight change is more important to
reproductive success than the absolute body condition of
the animal (Randel, 1990). Oqla et al. (2004) concluded that
maintaining body weight in postpartum Awassi ewes
allowed the resumption of reproductive activity. Similarly,
Rutter and Randel (1984) reported that cows maintaining
their body condition during the PP period had shorter PP
interval. In the current study, body weight change did not
affect the PP interval. Canfield and Butler (1989) reported
that energy balance was important for re-establishment of
ovarian cyclicity in dairy cows by decreasing LH pulse
frequency until the animal returned toward positive energy
balance. This is consistent with other researchers who
reported that underfed PP beef cows had a loss in body
weight that was related to the lack of ovarian activity which
appears to be due to the suppression of LH pulse frequency
from anterior pituitary gland, which in turn is controlled by
the release of the GnRH from hypothalamus (Richards et al.,
1989; Randel, 1990). In the current study, ewes fed the HUP
diet gained more weight and had higher lambing rate
compared with the ewes fed MUP and LUP diets.
Ruminally undegradable protein is one of the limiting
factors affecting milk yield and ovarian functions during
early lactation of dairy cows (Kanjanapruthipong and
Buatong, 2002). Al-Haboby et al. (1999) reported similar
result for grazing Awassi ewes. Ruminally undegradable
protein may improve productivity through altering the
metabolizable protein: metabolizable energy ratio
(Chowdhury et al., 2002).

Detrimental effects of under-nutrition on reproduction
in female animals could be exerted at the ovarian level,
anterior pituitary and/or hypothalamus (Schillo, 1992).
Under-nutrition during the PP period causes anestrous
through several possible mechanisms. These include
impaired ovarian response to LH (Canfield et al., 1990),
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reduced pituitary storage, synthesis, and secretion of LH
(Landfield et al., 1989), reduced pituitary responsiveness to
GnRH (Kile et al., 1991), and reduced pulsitale release of
GnRH (Miller et al., 1998). Gonadotropin releasing
hormone-induced LH release is dependent upon the
availability of energy (Sen et al., 1979).

In the current study, losing body weight may have
decreased nutrient availability required to influence activity
of neurons that control GnRH release. Nutrient availability
of metabolic fuels such as glucose (Bucholtz et al., 1996),
insulin (Harrison and Randel, 1986), free fatty acids
(Estienne et al., 1990) and amino acids (Zurek et al., 1995)
may relay messages about the nutritional status of the
animal to the GnRH-producing cell. Miller et al. (1998)
concluded that nutritional stimulation of gonadotropin
secretion was accompanied primarily by fluctuation in
plasma and cerebrospinal fluid concentrations of insulin,
glucose, free fatty acids and certain amino acids in adult
sheep. These correlated changes indicate that the brain may
monitor metabolic fluctuation and are part of the critical
link between the control system regulating metabolic status
and the reproductive axis. Schillo (1992) reported that
pulsatile GnRH release is regulated by specific metabolites
and (or) metabolic hormones that reflect the nutritional
status of the animal, and availability of oxidized metabolic
fuels may influence the activity of neurons that control
GnRH release.

As stated earlier, ewes fed the HUP diet had a higher
pregnancy rate, but not time to first ovulation or oestrus.
Cleary, there has been a failure of fertilization; implantation
or early embryonic survival for ewes fed the LUP and MUP
diets. A possible explanation for this is the higher non-
protein nitrogen content of these diets which is usually
accompanied with higher blood ammonia levels. Bishonga
et al. (1994) concluded that ammonia toxicity for embryos
in cows was caused by feeding high levels of rumen
degradable protein. Similar results were reported for cows
(Butler et al., 1996).

In conclusion, this study demonstrates that feeding diets
containing higher amounts of soybean meal as a source of
UP has a positive effect on body weight and fertility in PP
Awassi ewes. Awassi ewes are capable of cycling during the
early PP period provided that adequate nutrition is available
to minimize loss in body weight. Feeding diets that contain
high levels of UP improves both pregnancy and lambing of
Awassi ewes.

ACKNOWLEDGMENTS

The authors would like to thank the Deanship of
Research at the Jordan University of Science and
Technology for the financial support of the study (Project



BYPASS PROTEIN IN POSTPARTUM EWES

no. 52/2001). The assistance of M. Abu Shmais, H. A.
Ghozlan, G. J. Rabadi and H. Younis for their contribution
in data collection and laboratory analyses is greatly
appreciated. Special thanks are also due to the farm staff led
by I. Tahat at the Center of Agricultural Research and
Production at Jordan University of Science and Technology.

REFERENCES

Al-Haboby, A. H., A. D. Saman and T. A. Abdul-kareem. 1999.
Influence of protein supplementation on reproduction traits of
Awassi sheep grazing cereal stubble. Small Rumin. Res. 34:33.

AOAC. 1990. Official Methods of Analysis Association of Official
Analytical Chemists. 15th Ed. Arlington, VA.

Bishonga, C., J. J. Robinson, T. G McEvoy, R. P. Aiten, P. A.
Findly and I. Robertson. 1994. The effects of excess rumen
degradable protein in ewes on ovulation rate, fertilization and

embryo survival in vivo and during in vitro culture. Anim. Prod.

58:447-455.

Bucholtz, D. C., N. M. Vidwans, C. G. Herbosa and K. K. Schillo.
1996. Metabolic interfaces between growth and reproduction.
V. pulsitale luteinizing hormone secretion is dependent on
glucose availability. Endocrinology 137:601.

Butler, W. R., J. J. Calaman and S. W. Beam. 1996. Plasma and
milk urea in relation to pregnancy rate in lactating dairy cattle.
J. Anim. Sci. 74:858-865.

Canfield, R. W. and W. R. Butler. 1989. Negative energy balance
suppression of energy pulses in lactating dairy cows dose not
appear to operate through endogenous opioid peptides. J. Anim.
Sci. 67 (suppl. 1):368 (Abstr).

Canfield, R. W., C. J. Sniffen and W. R. Butler. 1990. Effects of
excess degradable protein on postpartum reproduction and
energy balance in dairy cattle. J. Dairy Sci. 73:2343.

Chowdhury, S. A., H. Rexroth, C. Kijora and K. J. Peters. 2002.
Lactation performance of German Fawn Goat in relation to
feeding level and dietary protein protection. Asian-Aust. J.
Anim. Sci. 15(2):222-237.

Dhuyvetter, D. V., M. K. Peterson, R. P. Ansotegui, R. A. Bellows,
B. Nisley, R. Brownson and M. W. Tess. 1993. Reproductive
efficiency of range beef cows fed different quantities of
ruminally undegradable protein before breeding. J. Anim. Sci.
71:2586-2593.

Epstein, H. 1982. Awassi sheep. World Anim. Rev. 44:9-18.

Estienne, M. J., K. K. Schillo, S. M. Hileman, M. A. Green, S. H.
Hayes and J. A. Boling. 1990. Effects of free fatty acids on
luteinizing hormone and growth hormone secretion in
ovariectomized lambs. Endocrinology 126:1934.

Goering, H. K. and P. J. Van Soest. 1970. Forage fiber analyses
(apparatus, reagents, procedures and some applications). Agric.
Handbook No. 379. ARS, USDA, Washington, DC.

Hadjipanayiotou, M. 2004. Replacement of barley grain for corn
in concentrate diets fed to dairy Damascus goats at different
frequencies. Small Rum. Res. 51:229-233.

Hamadeh, S. K., E. K. Barbour, M. Abi-Said and K. Daadaa. 1996.
Reproductive performance of postpartum Awassi ewes under
different lambing regimes. Small Rum. Res. 19(2):149-154.

Harrison, L. M. and R. D. Randel. 1986. Influence of insulin and

641

energy intake on ovulation rate, luteinizing hormone and
progesterone in beef heifers. J. Anim. Sci. 63:1228.

Hoaglund, C. M., V. M. Thomas, M. K. Peterson and R. W. Kott.
1992. Effects of supplemental protein source and
metabolizable energy intake on nutritional status of pregnant
ewes. J. Anim. Sci. 70:273-280.

Kanjanapruthipong, J. and N. Buatong. 2002. Effect of rumen
undegradable protein and mineral proteinate on early lactation
performance and ovarian functions of dairy cows in the tropics.
Asian-Aust. J. Anim. Sci. 15(6):806-811.

Kile, J. P, B. M. Alexander, G. E. Moss, D. M. Hallford and T. M.
Nett. 1991. Gonadotropin- releasing hormone overrides the
negative effect of reduced dietary energy on gonadotropin
synthesis and secretion in ewes. Endocrinology 128:843.

Kridli, R. T., S. G. Haddad and M. M. Muwalla. 2001. The effect
of feeding undegradable protein on postpartum reproduction of
Awassi ewes. Asian-Aust. J. Anim. Sci. 14:1125.

Landfield, T. D., J. B. Ebling, J. M. Suttie, L. E. Vannerson, V.
Padmanabhan, 1. Z. Beitinsand and D. L. Foster. 1989.
Metabolic interference between growth and reproduction. II.
Characterization of changes in messenger ribonucleic acid
concentration of gonadotropin subunits, growth hormone and
prolactin in nutritionally growth-limited lambs and the
different effects of increased nutrition. Endocrinology 125:351.

Miller, D. W., D. Blache, R. Bockhliq, J. D. Curlewis and G. B.
Martin. 1998. Central metabolic messengers and the effects of
nutrition on gonadotropin secretion in sheep. J. Reprod. Fert.
112:347.

National Research Council. 1985. Nutrient Requirements of Sheep.
6th Ed. National Academy press, Washington, DC.

National Research Council 2000. Nutrient Requirements of Beef
Cattle. 7th Ed. (revised) National Academy press, Washington,
DC.

Oqla, H. M., R. T. Kridli and S. G. Haddad. 2004. The effect of
dietary fat inclusion on nutrient intake and reproductive
performance in postpartum awassi ewes. Asian-Aust. J. Anim.
Sci. (In press).

Randel, R. D. 1990. Nutrition and postpartum rebreeding in cattle.
J. Anim. Sci. 68:853.

Richards, M. W,, R. P. Wettemann and H. M. Schoenemann. 1989.
Nutritional anestrus in beef cows: body weight change, body
condition, luteinizing hormone in serum and ovarian activity. J.
Anim. Sci. 67:1520.

Rutter, L. M. and R. D. Randel. 1984. Postpartum nutrient intake
and body condition: Effect on pituitary function and onset of
estrus in beef cattle. J. Anim. Sci. 58:268.

Said, S. 1., R. T. Kridli and M. M. Muwalla. 1999. Estimation of
milk yield in suckled Awassi sheep under traditional feeding
conditions. J. Appl. Anim. Res. 16:163-168.

SAS. 1991. SAS for windows, Version 6.0, Ed. SAS Institute Inc.,
Cary, NC.

Senator, E. M., W. R. Butler and P. A. Oltenacu. 1996.
Relationship between energy balance and postpartum ovarian
activity and fertility in first lactation dairy cows. J. Anim. Sci.
62:17.

Schillo, K. K. 1992. Effects of dietary energy on control of
luteinizing hormone secretion in cattle and sheep. J. Anim. Sci.
70:1271.

Sen, K. K., S. Azhar and K. M. J. Menon. 1979. Evidence for the



642 HADDAD ET AL.

involvement of an energy-dependent process in gonadotropin-
releasing hormone-stimulated luteinizing hormone release by
rat anterior pituitary. Endocrinology 105:1158-1161.

Wiley, J. S., M. K. Peterson, R. P. Ansotegui and R. A. Bellows.
1991. Production from first-calf heifers fed a maintenance or
low level of prepartum nutrition and ruminally undegradable
or degradable protein postpartum. J. Anim. Sci. 69:279-4293.

Zarkawi, M. 1997. Monitoring the reproductive performance in
Awassi ewes using progesterone radioimmunoassay. Small
Rumin. Res. 26:291.

Zurek, E., G. R. Foxcroft and J. J. Kennedy. 1995. Metabolic status
and interval to first ovulation in postpartum dairy cows. J.
Dairy Sci. 78:1909.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


