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Abstract

A study was conducted to determine the effect of feeding three different energy diets on
reproductive parameters and biometric characteristics of two breeds of sheep in the Sudan
savannah zone of Nigeria. Eighteen (18) mature non-pregnant sheep (9 Uda and 9 Yankasa)
with an average live weight of 34.33+1.25 kg was fed diets containing Low, Medium and High
energy levels. The diets comprised of 45%, 55% and 65% energy designated as T1, T2, and T3,
respectively. The animals were allotted to the three dietary treatments in a 2x3 factorial
arrangement in a Completely Randomized Design, replicated three times. The experiment lasted
for 36 weeks, and experimental diets were fed at 10% of the experimental animal’s body weight.
A significant (P<0.05) difference was observed in T3 (HED), which plays a vital role in
controlling the estrous and gestation period in Yankasa breeds while in Uda breeds T1 (LED)
influences the estrous and gestation period. Similarly, a significant (P<0.05) differences were
observed in Yankasa breeds fed (HED) on Pregnancy rate, lambing rate, twinning rate, no
abortion, and still birth records. Also, the Yankasa breed scores 100% rate in all three energy
diets (LED, MED and HED) but Uda scores 33.33 and 33.33% Pregnancy rate, lambing rate
and abortion rate. Significant (P<0.05) differences were observed on body and neck length in
both breeds (MED) for body length (76.73 cm) and neck length (33.06 cm) neck length in the
Yankasa while Uda breeds T1 (LED,) body length (81.31 cm) and neck length (32.76 cm) was
recorded. Data generated were coded and then subjected to analysis of variance (ANOVA) using
the General Lineal Model (GLM) of Statistical Analysis System (2009). Where significant
differences between the means were observed, Fisher's least significant difference (LSD) was
used to separate them at 5% level of probability (P<0.05).

Keywords: Low energy diets, medium energy diets, High energy diet, Yankasa, Uda Breeds
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Introduction

Livestock play a vital role in Nigerian agriculture, contributing up to 12.7% of the total Gross
Domestic Products (Sudi et al., 2019). Nigeria is one of the four leading livestock producers in
Saharan Africa region with a total livestock population of 20.6 million cattle, 42.1 million sheep,
74 million goats and 279,802 camels (FAO, 2016). Sheep are important domestic livestock for
their contribution towards meat, milk, skin, and fiber production (Akubuo et al., 2020). They also
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provide manure and a subsidiary source of livelihood for large number of small and marginal
farmers (Khaleel et al., 2020). Therefore, sheep contribute significantly to the subsistence and
socio-economic livelihoods of a large human population in developing countries including
Nigeria. Sheep are kept in almost all parts of Nigeria because they are easy to handle and manage
(Sa’ayinzat et al., 2021). However, over 80% of sheep populations are largely found in arid and
semi-arid regions of Northern Nigeria (Bellof and Pallauf, 2004). This is because, arid and semi-
arid regions are the major grain producing areas in the country.

Nutritional feeds are necessary for the effective reproductive cycle of the ewe. Nutrition
and reproduction interaction has been known to have important implications on the reproductive
performance of farm animals (Abdu et al., 2012). Ewes undergo a period following parturition
when they are not able to become pregnant. The delay in resumption of reproductive activities is
a natural way of ensuring that the dam has sufficient resources to meet her demand and that of
her newborn offspring (Bellof and Pallauf, 2004). Many factors influence the resumption of
ovarian activities in postpartum ewes, these include lambing interval, breed, level of nutrition,
lactation period frequency, and intensity of suckling (Ascari et al., 2016). The effect of feeding
high-energy diets on reproduction is not well documented in ewe sheep. However, feeding sheep
with high-energy diets stimulates follicular development and ovarian changes (Ascari et al.,
2016).

Adequate nutrition is one of the fundamental factors regulating reproductive function in
females whereas under-nutrition affects the breeding activities (Ascari et al., 2016). The use of
energetic nutritional supplementation during the postpartum period can induce estrus behavior
and ovulation (Abdu et al., 2012). Several studies have shown that the nutritional and metabolic
states of the animal affect reproductive functions (Bellof and Pallauf, 2004). Nevertheless, there
is limited number of reports that have studied the mechanisms by which nutritional factors affect
the hypothalamic pituitary-ovarian and the return of postpartum ovarian activity (puerperal
period) (Ascari et al., 2016). It is known that energy is one of the main nutrients required by
females for efficient reproduction while an inadequate supply of energy has a deleterious effect
on reproductive efficiency (Sartori and Mollo 2007).

Synchronization of estrus (heat) involves manipulating the estrous cycle of female
animals so that they can be bred at approximately the same time (Najafi et al., 2014). Estrus
synchronization or induction is an interesting tool for increasing the pregnancy rate in ewes.
Modern ewe husbandry has improved the efficiency of extensive production and controlled the
reproductive process for intensive production. Basically, the synchronization of estrus in ewes
focuses on the manipulation of the estrus cycle (Zonturlu et al., 2011), the manipulation of either
the luteal or the follicular phase of the estrus cycle. In this sense, hormonal treatment to control
ovulation and reproduction is an interesting alternative for successful breeding and increasing the
number of pregnant females (Abdalla et al., 2014). Applications of exogenous hormones for
increased reproductive performance in domestic ewes usually focus on estrus synchronization
(Najafi et al., 2014).

Ewes tend to be a seasonal polyestrous-animals, expressing their sexual activity in short
photoperiods; i.e., at the times of low luminosity (Bellof and Pallauf, 2004). Light rays are
captured by the photoreceptors in their eyes and then transmitted by the central nervous system
to the hypothalamus and later to the pineal gland, where they are converted from nervous to
hormonal signal, which has the characteristic of a melatonin-secretion circadian rhythm (Souza
et al., 2016). By contrast, when reared in tropical climates, ewes will typically cycle all year
long, thus classified as continuous polyestrous. After lambing, the nutritional requirements of
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ewes increase. When these requirements are not met, their body reserves are mobilized and
reduced, which leads to a decline in the production of milk and reproductive hormones that
eventually possibly causing anestrus (Sasa et al., 2011). Anestrus is the term given to a lack of
estrus behavior and ovulation (Bellof and Pallauf, 2004). Postpartum anestrus is the period
between lambing and the onset of the first estrus when uterine involution takes place and ovarian
activity is resumed. The length of this period depends on nutritional and physiological factors to
the animal (Assis et al., 2011), and the reproductive performance of ewes is related to how late
postpartum-ovarian activity resumed (Eloy et al., 2011). The nursing period directly contributes
to prolonging anestrus, as it reduces luteinizing hormone pulses (Urbano et al., 2017).

Linear body traits have been suggested as objective measures of body conformation in
sheep. Body conformation highly influences the market value of meat sheep in traditional
markets (Gizaw et al., 2008). Linear body measurements (mean+SEM or mean+SD expressed in
centimeters) among them, the wither height, body length, back circumference, and chest
circumference were the most significant sources of weight variation (Juma and Alkass 2006).
The chest circumference was the best indicator of the weight variations at different ages (Juma
and Alkass 2006). The objective of the research was to determine the effect of three varying
energies on reproductive parameters and biometric characteristics of two breeds of sheep in the
Sudan savannah zone in Nigeria.

Materials and Method

Study Area

The study was conducted at Teaching and Research Farm of the Department of Animal Science,
Aliko Dangote University of Science and Technology, Wudil, Kano State. Wudil is located
within the Sudan savannah region of Nigeria. The experimental site is located at the latitude 11 °
37'N and longitude 8 ° 58'E and at an altitude of 403 m above sea level. The annual rainfall
ranges from 850 mm — 870 mm with minimum and maximum temperature of 26 °C and 36 °C,
respectively. The relative humidity of the region is always low and ranges between 40% - 51%
(Dambazau, 2008).

Experimental Animals and Their Management

Eighteen (18) adult non-pregnant sheep (2 — 3 years old), consisting of 9 Yankasa and 9 Uda
breeds were used for this study. The animals were treated against internal and external parasites
using Ivermectin + Clorsulon (Ivotek super®) at a dose of 200 pg/kg body weight. They were
vaccinated against pnuemo-enteritis complex (peste-des-petits ruminants (PPR) at a dose of 1
ml/animal subcutaneously at the neck region and were quarantined for two (2) weeks with water
and mineral licks provided for them ad libitum. They were kept in individual pens in a
constructed shed to eliminate any variations attributed to environmental and management
changes.

Experimental Procedure

Eighteen (18) sheep were randomly allotted into three groups of six animals per group. Each
group consists of (3) Yankasa, and (3) Uda sheep. Formulated feeds were served to the
experimental animals with varying levels of energy (45%, 55% and 65%) designated as low,
medium and higher energy, respectively. The experimentation lasted for nine months intensively.
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Experimental Design

A completely randomized design (CRD) with 2 x 3 factorial arrangements using individual breed
as the experimental unit with 3 energy levels per group was used.

Determination of Proximate Composition of Experimental Diets

Samples of the experimental diets were collected for proximate analysis to determine their
proximate composition according to AOAC (2005) to obtain the dry matter (DM), ash (minerals)
and total nitrogen (to determine crude protein), crude fiber (CF), ether extract (EE) and nitrogen-
free extract (NFE) proximate composition was determine in food science laboratory Aliko
Dangote University of Science and Technology Wudil.

Reproductive Performance of Ewe

Administration of the Synchronizing Agent

Prostaglandin injection (PGF2a) was administered to the experimental animals at a dosage of 1
ml intramuscularly on day 0 at the first dose and repeated after 11 days with a second dose of
prostaglandin.

Mating of the Ewe

After estrus confirmation, ewes were exposed to a ram with proven fertility for mating at 12-
hours after the onset of estrus and again at 12- hour intervals for as long as they remained in
estrus. After 10 days the ewes were again tested with vasectomized rams to identify those ewes
returning to service. This procedure was performed for two cycles following the induced estrous
period.

Conception Rate

Conception rate (%): were recorded as the percentage of the ewes conceived in each treatment
after mating. CR = Number of ewes that conceived/ Total number of ewes mated X 100/1
Conception rate can be measured using various methods as the breeding season progresses,
although the accuracy varies with both method and time (West et al., 2009).

Non-Return to Estrus Rate

The absence of repeats (or non-returns) for a period equivalent to approximately three cycles or
60 days is an indicator of pregnancy. The 60 days non-return rate can therefore be used to give
an early indication of conception rate as the breeding season progresses (West et al., 2009).

NRE= No of non-returns x 100
No of ewes > 60 days since last service

Pregnancy Rate

Pregnancy diagnosis was conducted with reasonable accuracy by ultrasound scanning
approximately 90 days after service or by rectal palpation approximately 40 days after service.
This also presents an opportunity for apparently non-cycling/problem ewes to be examined by
the veterinary practitioner.

PR (%) = No of ewes with+ve Prg. Diag. x 100
Total No. of Services

Lambing Rate

The most accurate assessment of conception rate was calculated when all the ewes had
subsequently lambed, with the assessment also taking account of services in ewes subsequently
culled, for whatever reason.
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LR (%) = No. of ewes with subssg. Calving x 100
Total No. of Services (including cull)

Lamb Mortality

Lamb mortality was recorded as the percentage of the lamb that died after successfully lambing
by the dam (experimental animal). Corner et al. (2015) reported that lamb mortality may occur at
about 20% in their first three days after birth.

Body Linear Measurement

i. Chest circumference (cm): This was taken by measuring the distance from the
backbone at the shoulder to the brisket between the front legs.

i. Withers height (cm): this was measured as the distance from the surface of a
platform to the withers.

ii. Neck length (cm): this was measured as the distance between the lower jaws to the
point of the shoulder.

iv. Back length (cm): the animal back length was measured by using tape from dorsal to
lumbar region of the experimental animal.

Statistical Analysis

Data generated were coded and then subjected to analysis of variance (ANOVA) using the
General Lineal Model (GLM) of Statistical Analysis System (2009). Where significant
differences between the means were observed, Fisher's least significant difference (LSD) was
used to separate them at 5% level of probability (P<0.05).

The following models were used.

Yij= p + Oi+ eij

Where:

Yjj = Individual observation

u = overall mean

Oi= effect of the energy levels in the diet

ejj = random error

Results and Discussion

There were significant (P<0.05) differences in body length across treatments in Yankasa sheep
T2 (MED) had the highest mean value (76.73 cm) followed by T1 (LED) with mean value of
73.11 cm while the least mean value was recorded in T3 (72.38 cm). Similarly, significant
(P<0.05) differences were observed in neck length, where animals in T2 (MED) had the highest
mean value (33.06 cm) followed by T1 (LED) with mean value of 32.21 cm while the least
mean value was recorded in T3 (HED) with mean value of 26.78 cm. Significant (P<0.05)
differences were also observed in Uda sheep across treatments. In body length T1 (LED) had the
highest mean value (81.31 cm) followed by T3 (MED) with mean value of 74.23 cm while the
least mean value was recorded in T2 (MED) (72.38 cm). Similarly, significant (P<0.05)
differences were observed in neck length where animals in T1 (LED) had the highest mean
value (32.76 cm), followed by T2 (MED) with mean value of 31.56 cm while the least mean
value was recorded in T3 (HED) (28.33 cm).
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Yankasa Breed of Sheep treated with PGF2a had the highest pregnancy and lambing rate
compared with the Uda breed fed medium and low energy and protein diets. This may be caused
by the fact that some sheep breeds might have shown pseudo-estrus after being injected with
PGF2a like the Uda breed. Santos et al. (2004) reported embryonic loss as the factor contributing
to low pregnancy rate when ewes are fed with low or medium energy diets. The result of this
finding was at variance with the report of Paul et al. (2015), who reported PGF2a to be more
effective at increasing pregnancy rate compared with GnRH in small ruminants. Also, Sozbilir et
al. (2006) reported that PGF2a injection increases conception rate in primiparous cows. The
pregnancy and lambing rate reported in this study for the Uda breed of sheep treated with PGF2a
agreed with the report of Moghaddam et al. (2012), who reported a pregnancy rate of 87.5% and
a lambing rate of 97.5% in ewes treated with PGF2a.

Table 1: Composition and Calculated Values of the Experimental Diets (%)
Experimental diets

Ingredients Low-energy Diet Medium-energy High-energy Diet
Diet
Maize 4.00 7.00 10.00
Maize offal 10.00 15.00 20.00
CsC 10.00 10.00 10.00
GNC 8.00 8.00 8.00
Cowpea husk 10.00 10.00 10.00
Rice bran 25.00 20.00 15.00
Groundnut haulms ~ 5.00 5.00 5.00
Molasses 2.00 3.00 8.00
Sorghum chaff 22.00 18.00 10.00
Limestone 3.25 3.25 3.25
Ruminant premix 0.25 0.25 0.25
Salt 0.50 0.50 0.50
TOTAL 100.00 100.00 100.00
Calculated values
CP (%) 16.97 17.61 18.02
Energy(KCal/Kg) 2493.12 2575.35 2701.10
CF (%) 11.89 12.30 12.57
EE (%) 3.88 4.23 4.65
DM (%) 90.50 91.60 93.30
Ash (%) 6.45 6.63 6.67
NFE (%) 51.31 50.83 51.39

CSC=Cotton seed cake, GNC=Ground nut cake; CP= Crude protein; EE= Ether extract; CF=
Crude Fiber; DM= Dry matter; NFE= Nitrogen free extract
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Table 2: Reproductive Parameters (Conception to Delivering Rate) of Two Breeds of
Sheep after Injection with PGF2a Fed the Experimental Dies

Tag Energy levels Conception Lambing Twinning Abortion Still birth
number rate (%) rate (%) rate (%) (%) (%)
Yankasa breeds
068 Low energy 100 100 0.00 0.00 0.00
067 Low energy 100 100 0.00 0.00 0.00
073 Low energy 100 100 0.00 0.00 0.00
Medium energy 100 100 0.00 0.00 0.00
061 Medium energy 100 100 33.33 0.00 0.00
062 Medium energy 100 100 0.00 0.00 0.00
063 High energy 100 100 0.00 0.00 0.00
062 High energy 100 100 0.00 0.00 0.00
078 High energy 100 100 33.33 0.00 0.00
Uda breeds
069 Low energy 100 100 0.00 0.00 0.00
070 Low energy 100 100 33.33 0.00 0.00
065 Low energy 100 100 0.00 33.33 0.00
Medium energy 100 100 0.00 0.00 0.00
064 Medium energy 100 100 0.00 0.00 0.00
072 Medium energy 100 100 0.00 0.00 0.00
074 High energy 100 100 0.00 0.00 0.00
High energy 100 100 33.33 0.00 0.00
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076 High energy 100 0.00 0.00 33.33

Table 3: Biometrics of two Breeds of Sheep (Yankasa and Uda) Fed three
Varying Energy and Protein Levels

Treatments
Parameters T1(LED) T2(MED) T3(HED) SEM
Yankasa breed
Body Length (cm) 73.11° 76.73° 72.38° 2.198
Chest Circumference (cm) 80.28 81.55 79.21 2.609
Wither Height (cm) 73.55 78.01 71.61 2.795
Neck Length (cm) 32.21° 33.06° 26.78° 1.134
Uda breed
Body Length (cm) 81.31° 72.38° 74.23" 2.031
Chest Circumference (cm) 76.36 77.15 79.08 2.721
Wither Height (cm) 73.71 78.26 75.08 2.908
Neck Length (cm) 32.76° 31.56" 28.33° 0.759

¢ means with same raw with different superscripts differ significantly (P<0.05) SEM=Standard

error of means; body length and neck length.

The conception rate reported in Yankasa breeds treated with PGF2a was in agreement
with the result obtained by Yavuzer et al. (2010), who used double injection of PGF2a at 10 days
apart with or without FSH injection and obtained 100 and 95% conception rate, respectively. In
contrast to the present study, Zohara et al. (2014) observed a conception rate of 75% in
Bangladesh indigenous ewes treated with PGF2a. The present findings recorded for the
pregnancy rate of the Yankasa breed were higher than the findings of Homeida et al. (2009) in
Naeimi ewes treated with PGF2a (81.25%). Furthermore, variations in conception rate observed
among different studies might be due to differences in the breeds and geographical location
(Yavuzer et al., 2010), energy diet levels and breeding season (Paul et al., 2015). The results of
lambing rate in this study were higher than the findings of Sozbilir et al. (2006), who have
reported 60% and 73% lambing rate in Tuj ewes with double injections of PGF2a at 10 and 14
days intervals, respectively. No (0%) twinning and abortion were recorded in Yankasa breeds fed
diet containing (Low, Medium and High) energy diet levels. But twinning, abortion, and still-
birth were recorded in Uda breed fed (Low and Medium) energy diets levels (33.33%) and
(33.33%) treated with PGF2a was recorded. The abortion rate reported here disagreed with
(Bellof and Pallauf, 2004), who reported 45% as a mean abortion rate in early pregnancy. The
still birth (40%) recorded in sheep on PGF2a treatment might be caused by progestagen
deficiency. Maintenance of pregnancy, in part, is dependent on the secretion of progesterone
during the pregnancy. With regards to that, PGF2a treatment has been used extensively as
treatment for losses that might be associated with mistiming of embryonic development to
maternal recognition of pregnancy Yavuzer et al. (2010). The effect of PGF2a on embryo
survival may occur through GnRH-stimulated LH surge, stimulating production of P4 by CL and
causing ovulation and formation of accessory CLs (Khan et al., 2003).

Conclusion: Its concluded that Yankasa breeds of sheep are more fertile than Uda breeds having

a score 100% pregnancy rate, lambing rate, twining rate, 33.33% abortion and still birth in
(LED), (MED) and (HED) but Uda breeds scored 33.33 and 33.33% rates, also medium energy
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has affected biometric characteristics in Yankasa breed while Uda breed low energy diets is
better.

Recommendation: It is also recommended that high-energy diets should be used in feeding
small Ruminants especially sheep for higher twining rate, less abortion and still-birth, Medium
energy had influenced in biometric characteristics in Yankasa breed. while the Uda breed low-
energy diets are better.

References

Abdalla, E. B., Farrag, B., Hashem, A. L. S., Khalil, F. A. and Abdel-Fattah, M. S. (2014). Effect
of progestagen, PGF2a, PMSG and GnRH on estrus synchronization and some
reproductive and productive traits in Barki ewes. Journal of Agroalimentary Processes
and Technologies, 20(1): 93-101.

Abdu, S. B., Hasan, M. R., Adamu, H. Y., Yashimi, S. M., and Abdullahi, M. J. (2012). Intake,
Nutrient Digestibility and nitrogen balance of Acacia auriculate, Gmelina arborea,
Albizia lebbeck and Butryospermum parkii by Yankasa bucks. Iranian Journal of Applied
Animal Science, 2(2): 121 - 125.

Akubuo, A. U., Ahaotu, E. O., Ihenacho, R. O., and Osuagwu, C. O. (2020). Management
Practices and Problems of Sheep Farmers in Oru West Local Government Area of Imo
State. International Journal of Animal Science, 4: (7),1-7.

Ascari, 1. J., Alves, N. G., Alves, A. C., Garcia, I. F. F. and Junqueira, F. B. (2016). Resumption
of cyclic ovarian activity in postpartum ewes: A review seminar: Ciencias Agrarias
(Londarina), 37(2): 1101 - 1115.

Assis, R. M., J. R.O. Pérez, J. C. Souza, R. F. Leite, and J. R. R. Carvalho. (2011). Influence
of the suckling management on the estrus return in ewes at post-partum. Brazilian
Journal of Veterinary, 35: 1009 - 1016.

Bellof, G. and Pallauf, J. (2004). Deposition of protein, fat and energy in lambs of the breed
German Merino Land sheep. Journal of Animal Science, 78(3): 369 - 378.

Corner-Thomas, R. A., Ridler, A. L., Morris, S. T. and Kenyon, P. R. (2015). Ewe lamb live
weight and body condition scores affect reproductive rates in commercial flocks. New
Zealand Journal of Agricultural Research, 58: 26 - 34.

Dambazau, A. M. (2008). Human Response to the Natural Environment in the Kano Region, In:
Barkindo (ed). Kano and some of her Neighbors, A B U. Press, Pp 2-6.

Duncan, D. R. (2004). Multiple Range and multiple F-test. Biometrics. 11, 1-4.

Eloy, A. M. X., P. H. F. Souza, and A. A. Simplicio. (2011). Ovarian activity in Santa Inés
sheep under different types of suck- ling in semi-arid area of Brazil. Rev. Journal of
Animal Production, 12: 970 - 983.

FAO (2016). Food and Agriculture organization. Quarterly bulleting of Statistics of world
Livestock’s FAOSTAT. Rome, Italy. http;/for.org/statistics. Extracted 20" October,
2021.

Gizaw, S., Komen, H., Van Arendonk, J. A. M., (2008). Selection on linear size traits to improve
live weight in Menz sheep under nucleus and village breeding programs, Livestock
Science, 118, 92 — 98.

513



7=\, CONFERENCE THEME:
FACULTY OF AGRICULTURE e @) AGRIFRONTIERS: ADVANCING INNOVATION,

INTERNATIONAL CONFERENCE (FAIC - UNICAL)
- BOOK OF PROCEEDINGS == SUSTAINABILITY, AND GLOBAL FOOD SECURITY

Gordon, 1. (2004). Reproductive Technology in Farm Animals 6™ edition CABI Publishing
Ibadan Nigeria , Pp. 347.

Homeida, A. M. Al-mubarak, A. I., Al-yusuf, Y. M. (2009). Synchronization of estrus in Naeimi
ewews following treated with progesterone and PGF2a. Scientific Journal of King Faisal
University,10(2): 95 -103.

Juma, K. H., Alkass, J. E., (2006). Genetic and phenotypic parameters of some economic
characteristics in Awassi sheep of Irag: A review, Egyptian Journal of Sheep, Goat and
Desert Journal of Animals Sciences, 1, 15 — 29.

Kenyon, P., Morel, P. and Morris, S. (2004). Effect of live weight and condition score of ewes at
mating, and shearing mid-pregnancy, on birth weights and growth rates of twin lambs to
weaning. New Zealand Veterinary Journal, 52: 145 - 149.

Khaleel, A. G., Lawal L. A, Mudassir N., Hassan, A. M., Abdu, M. ., Nasiru S., and
Kamarudin, A. S. (2020). Morphometric Characterization of Donkeys (Equus asinus) in
D/Kudu Kano State for Selective Breeding and Genetic Conservation, Journal of Agro-
biotechnology, 11(2): 12 - 21.

Khan, T. H., Hastie, P. M., Beck, N. F. Khalid, M. (2003). hCG treatment on day of mating
improves embryo viability and fertility in ewe lamb. Animal Reproduction Science, 76,
81 -89.

Moghaddam, G. H., Olfati, A., Daghigh, H., Rafat, S. A. (2012). Study on Reproductive
performance of crossbred ewes treated with GnRH and PMSG during breeding season.
Iranian Journal of Applied Animal Science, 2(4): 351 — 356.

Najafi, G., Cedden, F., and Maleki, S. A. (2014). The determination of plasma progesterone,
estradiol-17B hormone levels in Ghezel sheep treated with CIDR and various doses of
PMSG during the breeding season. Bulletin of Environment, Pharmacology and Life
Sciences, 3, 118 - 122.

Paul, A. K., Yoisungnern, T. and Bunaparte, N. (2015). Hormonal treatment and estrus
synchronization in cows: A mini review. Advanced Journal of Veterinary and Animal
Research, 2(1): 10 - 17.

Sa’ayinzat, F. E., Bawa, E. K., Ogwu, D., and Ayo, J. O. (2021). Oxidative stress and its effects
on reproductive performance in thermally-stressed ewes. International Journal of
Veterinary Science and Animal Husbandry, 6 (4): 9 - 17.

Sartori, R. and Mollo, M.R. (2007). Influéncia da ingestdo alimentar na fisiologia reprodutiva da
fémea bovina. Revista Brasileira Reprodugéo Animal, 31(2)197 - 204.

SAS - Statistical Analysis System (2009). Guide for personal computer. Institution Inc. Cary
N.C., USA. (SAS,9.4, Rev.940 17w38).

Sasa, A., K. O. Nonaka, J. C. C. Balieiro, and L. A. Coelho. (2011). Plasmatic progesterone of
ewes submitted to male effect and kept at different nutritional conditions. Brazilian
Journal of Veterinary, 63: 1066 - 1072.

Sozbilir, N. B., Marasli, S., Ozturkler, Y. and Ucar. O. (2006). Effect of double injection of
PGF2a at different intervals on some reproductive taits in Tuj ewes. Turkey Journal of
Veterinary and Animal Science, 30: 207 — 211.

Sudi, 1. Y., Shuaibu, M., and Tizhe, M. A. (2019). Alpha S1-Casein Gene Polymorphism in
Nigerian Balami Sheep Breed Indigenous to Mubi. International Journal of Life Sciences
and Biotechnology, 2 (3): 231 - 242.

West, D. M., Bruére, A. N. and Ridler, A. L. (2009). The Sheep: Health, Disease & Production
Wellington. New Zealand: Veterinary Learn Foundation. Pp. 36 - 61.

514



@ FACULTY OF AGRICULTURE
i )/ INTERNATIONAL CONFERENCE (FAIC - UNICAL)
.7 « BOOK OF PROCEEDINGS

Yavuzer, U., Zonturlu, A. and Aral, F. (2010). Effects of Recombinant follicle stimulating
Hormones on some fertility parameters in Awassi ewes synchronized with PGF2a in the
breeding season. Ankara Veterinary Journal of science, 57: 241 — 245.

Zonturlu, A. K., Ozyurtlu, N. and Kagar, C. (2011). Effect of different doses PMSG on estrus
synchronization and fertility in Awassi Ewes synchronized with progesterone during the
transition period. Kafkas Universitesi Veteriner Fakiiltesi Dergisi, 17(1): 125 - 129.

515



