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ABSTRACT

The study was conducted from November 2018 to June 2019 to evaluate conception rate to
different hormonal manipulation of the estrous cycle and insemination on estrus and without
estrus at fixed time in crossbred dairy cattle. Before assigning cows to treatments ovaries
were scanned by ultrasonography and postpartum cows (>60 days postpartum) were divided
into corpus luteum positive (n=15) and corpus luteum negative (n= 19). All cows with corpus
luteum received single PGF20, and detected for estrus and inseminated at standing estrus.
Cows without corpus luteum received GnRH at starting day and PGF2a at day seven,
detected for estrus within 48 hours and while those in estrus inseminated (Selectsynch) those
did not show estrus received second GnRH at day 9 and inseminated at 16-24 hours of the
second GnRH (ovulation synchronization). Dairy heifers (>2 years) were randomly assigned
into two groups. One group (n=14) received CIDR and GnRH at starting day and PGF2qa at
day seven with CIDR removal. The second group heifers (n =13) received GnRH-on day of
start (without CIDR) and PGF2a at day seven. All heifers were inseminated either at standing
estrus (Selectsynch) or at fixed time (ovulation synchronization). The estrus response was
93.3% in cows treated with single PGF2a, 68.4% for cows receiving GnRH-PGF2a, 50% for
heifer receiving CIDR-GNRH-PGF2a and 53.8% for heifers receiving GnRH-PGF2a. The
estrus response for all groups was 67.2%. The conception rate was 66.6% to single PGF2q,
administration and insemination at estrus, 30.7% for GnRH-PGF2q, protocol and insemination
at estrus, 33.3% for GnRH-PGF20 protocol and timed insemination for cows. Overall
conception rate was 71.4% for heifers receiving CIDR-GnRH-PGF2q protocol and 53.8% for
GnRH-PGF2a protocol. The difference in conception rate was not statistically significant
(P>0.05). In heifers receiving CIDR-GnRH-PGF20, and inseminated at estrus all conceived
(100%), while only 42.8% heifers were conceived in CIDR-GnRH-PGF2a and fixed time
insemination and difference was not significant (P>0.05). Conception rate was 57.1% in
heifers receiving GnRH-PGF2qa and inseminated at estrus while it was 50% in GnRH-PGF2q
protocol with inseminated at fixed time insemination. BCS and parity showed statistically
significant difference (P<0.05) on estrus response and conception in all treatment protocols.
It could be concluded that ultrasound scanning for presence of corpus luteum, single PGF2a
administration and insemination at standing estrus would give better conception rate in dairy
cows than GnRH-PGF2a protocol. In dairy heifers CIDR-GnRH-PGF2a protocol improve
conception rate than GnRH-PGF2q, without CIDR in general and in particular CIDR-GnRH-
PGF2a with insemination at standing estrus gives 100% conception rate.

Keywords: Artificial insemination, Conception rate, Dairy cattle, Ethiopia, Hormones
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1. INTRODUCTION

Livestock production is an integral part of the agricultural activities in Ethiopia. The livestock
sector contributes about 12-16% of the total national Gross Domestic Product (GDP), 30-35%
of the agricultural GDP, 15% of export earnings, and 30% of agricultural employment in the
country (Land O'Lakes, 2010). In Ethiopia exotic and crossbreed cattle are the main
contributors of milk to the growing dairy industry. Although the country holds the largest
livestock population in Africa, production is too low. The domestic production of meat and
milk remains very low; indeed, the importations of dairy products in Ethiopia (mostly for
local consumption) and demand of milk are increasing each year to more than domestic
production compared with the cattle population (Alemayehu and Getu, 2015). The low
production may be mainly due to poor genetic performance, nutrition, management,
infertility, and reproductive disorders (Mureda and Mekuriaw, 2007; Mekonnen et al., 2010;
Bitew and Prasad, 2011; Haileselassie et al., 2011).

A major goal in dairy cattle production is to increase the number of calves produced each
year. To accomplish this goal and maximize profits, producers must have an understanding of
reproductive processes of the bovine. Reproductive efficiency in farm animals, especially
dairy cattle, can be increased by decreasing the interval from parturition to conception.
It is well known that failure of females to display estrus early in the breeding season
is aprimary cause of decreased reproductive performance in dairy cattle (Wiltbank, 2011).
Furthermore, it is generally accepted that in order to produce a calf each year a cow should
conceive and maintain pregnancy by Day 85 postpartum. Therefore it is essential to have

at least one normal ovulation before this time (Wiltbank, 2011).

It has generally been accepted that for the majority of the dairy herds where artificial
insemination is practiced, the limiting factor toward obtaining efficient reproductive
performance is the failure to detect estrus in a timely and accurate manner. The most
productive approach to improve dairy herd reproductive performance is by working to

increase heat detection or Al submission rates.



The tools to control the timing of the onset of estrus is either by controlling the length of the
estrous cycle and choices of approaches for controlling cycle length are, to regress the corpus
luteum (CL) of the animal before the time of natural luteolysis, and thereby shorten the cycle
or to administer exogenous progestins to delay the time of estrus following natural or induced
luteolysis which may extend the length of the estrous cycle (Yizengaw, 2017). Variations on
one of the two approaches to cycle control are the basis for commercially-available products
which successfully synchronize estrus in the majority of cows or heifers within 5 to 7 day
period. This yields high conception rates following heat detection and Al breeding that are

similar to those following Al after a spontaneous estrus (Yizengaw, 2017).

Several attempts have been made to improve reproductive efficiency, including monitoring of
ovarian activity by ultrasound scanner. Estrus Synchronization (ES) is one of the reproductive
management tools that involve induction of estrus in group of females to breed relatively in
around the same time. Its programs improve reproduction efficiency by reducing the length of
breeding and calving seasons and increasing calf-weaning weights (Jancy et al., 2009).
Products such as Prostaglandin (PGF2a), Melengesterone Acetate (MGA), Controlled Internal
Drug Release (CIDR) and Gonadotropin releasing hormone (GnRH) are some of the product
used in synchronization of estrus. An understanding of how these products influence the
bovine estrous cycle and of how management decisions determined pregnancy success would

have an effect on the success of any reproductive program (Perry et al., 2004).

Infertility is the main influencing factor that adversely affects the production and productivity
of local and crossbred cows and heifers in Ethiopia. Consequently, cow and calf production
and productivity continues to be unsatisfactory. Calving interval is generally longer than 12
months in most cows, including crossbreds, kept by small holder farmers. Heifers are reported
to have a higher age at first calving (Shiferaw et al., 2003) and rarely calve every 12-13
months after the first calving.

Avrtificial insemination (Al) has been a vital tool for the genetic improvement of livestock for
many years in Ethiopia. However, conception rate to Al is generally very low. Many reasons
may contribute to this low conception rate to Al. In adequate estrus detection for Al,
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insemination at an improper time and lack of sufficient knowledge to detect estrus are among
the most important factors contributing. Thus, estrus synchronization protocols
that include fixed timed Al (FTAI) to minimize reliance on estrus detection

may increase use of Al for breeding dairy heifers (Peeler et al., 2004).

A synchronization protocol called ovulation synchronization (Ovsynch) was
developed to successfully synchronize ovulation thereby allowing for a fixed
time artificial insemination (FTAI) in lactating dairy cows of Bos Taurus
cattle (Pursley et al., 1995). Unfortunately, dairy heifers respond poorly to
Ovsynch and FTAI, exhibiting a conception rate per Al of 20 to 40% lower
than heifers receiving Al to a standing estrus (Pursley et al.,, 1997). The
greater incidence of estrus before FTAI in dairy heifers (18%) compared to
lactating dairy cows(6 to 9%) may likely accounts for the low pregnancy to
FTAI of Ovsynch for dairy heifers ( Rivera et al., 2004). Decreased pregnancy rate
of virgin heifers on Ovsynch protocols could also be due to the number of follicular waves

(Pursley et al., 1997) or inconsistent follicular wave emergence (Nebel and Jobst, 2000).

An ovulation synchronization protocol that utilized gradual release of progesterone by control
internal drug releasing device (CIDR) has been developed and has been proved to be effective
for inducing and synchronizing estrus in dairy heifers of Bos taurus cattle. The CIDR inserted
placed in to the vagina with lubricated applicator, after disinfection of the vulva. The device
has a flexible polyster tail that protrudes from the vulva and is easily removed by pulling the
polyster tail. The CIDR treatment includes insertion of a CIDR device on day 0, injection of
PGF2 on day 6 or day 7 and CIDR insert removal on day 7. Heifers are either observed in
estrus 24 to 72 hours after CIDR insert removal, and they commonly are inseminated after
detection of estrus or FTAI in those heifers not in estrus (Ahmed and Derar, 2015).This
system should effectively synchronize estrus in a large proportion of cyclic females since
treatment for 7 days with the CIDR prevents animals from being in the early stage of the

cycle and not responsive to PGF2 induced regression of the CL (Lucy et al., 2001).



Injection of GnRH at CIDR insertion in this protocol has been shown to increase pregnancy
rates compared to administration of GnRH-PGF or PGF alone in Bos taurus cattle (Stevenson
et al., 2003). However, these protocols were repeatedly evaluated for animals of Bos taurus
breed and these are scarcity of data on Bos taurus cattle crossbred to Bos indicus cattle
especially in the tropical environments. There are differences in ovarian morphology and
function, as well as circulating hormones and metabolites between Bos indicus and

Bos taurus (Stevenson et al., 2003).

Protocols that effectively used for animals of Bos taurus may not equally be effective in Bos
taurus cattle that have Bos indicus blood (Crossbred animals). We used these differences in

reproductive physiology as a study gap and derived our objectives based on these differences.
The objectives of the present study were:

+ To evaluate the conception rates in synchronization that utilized a combination of
gonadotropin releasing hormone (GnRH) and prostaglandin F2a (PGF2a) in
insemination at estrus detection or at fixed time artificial insemination (FTAI) in
postpartum crossbred dairy cattle.

+ To evaluate the effect of CIDR insertion on conception rate of crossbred dairy heifers
synchronized by GnRH-PGF2a based protocol and inseminated either on estrus

manifestation or FTAI.



2. LITERATURE REVIEW

2.1. Current status of dairy farming in Ethiopia

In Ethiopia the dairy industry plays an enormous role in ensuring food security and creating
rural employment in the highlands and lowland areas. In 2013 the annual milk production
was estimated to be 3.8 billion liters from cattle and 165 million liters from camel. From this,
the total production of cow milk the average daily milk production/cow of 1.86 liters/day.
However, Milk yield per day per cow remains to be low for indigenous dairy cattle
compared to crossbred in different part of the country. Cross breeding program had
significantly improved the genetic level of an overwhelming majority of indegiounous
dairy cattle. Aside from the genetics, the milk yield is constrained by shortage of feed
availability, water and lack of improved herd management. Therefore, improvement on
the genetic makeup of dairy cattle should be complemented with provision of
improved forage crops, supplementation of concentrate, adequate veterinary services and

improved herd management (Metekia and Nezif, 2017).

Livestock remains to be a major national resource and form an interconnected chainin
the mixed crop-livestock production system (Gebrewold et al., 2000). Cows contribute
to about 95% of the total annual milk produced compared to other livestock species
and the remaining 5 % comes from camels from the pastoralist areas (CSA, 2010).
Around 99.19 percent are indigenous breeds while the hybrids and pure exotic breeds
accounted 0.72 and 0.09 percent, respectively. With this wide array of functions,
livestock can be considered as a vehicle for improving food security and better
livelihood of the rural population. (Land O'Lakes Inc., 2010).The huge and diverse cattle
population, varied and favorable agro-ecology for dairying, increasing demand for dairy
products in urban and peri-urban areas, long standing culture of dairy products
consumption, and favorable policies are indicators of the importance and potential of

dairying in the country (Tegegne etal., 2013).



Milk production system in Ethiopia: Different species of livestock have been reared
in all of the production systems of Ethiopia by pastoralists, agro pastoralists, and
crop/livestock farmers (Ahmed et al., 2003). Based on climate, land holdings and
integration with crop as criterion, dairy production systems are classified into three
main systems: (1) rural, (2) peri-urban and urban and (3) commercial dairy
systems: The rural dairy small-holder system produces the largest share of total milk
produced, contributing 98% of the milk supply (Land O'Lakes Inc, 2010).

Rural dairy production system: Majority of livestock keepers rely on rural dairy
system which is part of the subsistence farming system that contribute up to 98% of the
total milk production of in Ethiopia and includes pastoralists, agro-pastoralists, and
mixed crop-livestock producers (Ketema, 2000; Tsehay, 2002; Yoseph et al., 2003;
Zegeye, 2003; Dereje et al., 2005).The system is not commercial based and most of the

milk produced in this system is left for home consumption (Ahmed et al., 2003).

Peri-urban and urban milk production system: Peri-urban milk production has been
performed in areas where the population becomes high and the agricultural land is scarse
due to urbanization around major cities like Addis Ababa and other regional towns
(Tsehay, 2001).This production system is now becoming prominent in the highlands
among mixed crop-livestock farmers (Gebrewold et al.,, 2000). Dairy farmers and
cooperatives involved in milk production in the peri-urban and urban areas are selling
milk to consumer in the nearby town and city. Dairy Producers in this production system
have a better understanding of dairy management, processing facilities, better genetics

(50-62.5% crosses) with experience of receiving Al services (Land O'Lakes Inc., 2010).

Urban dairy farming is a highly specialized dairy farming owned by state or
businessmen and is mainly concentrated in major cities of the country. Pure exotic and
cross bred cows have been used in this production system comprising 40,000 pure
exotic and crossbred cows in urban and peri urban areas of the country. In Addis Ababa
alone, there are about 5200 dairy farms with some 58,500 cattle (almost 50 percent
crossbred). Total annual milk production from 5200 dairy farms is estimated to be 44

6



million liters from which 83% is marketed, while the rest is used for household
consumption (Azage, 2004). However, the number of smallholder and commercial dairy
farms are limited to be emerging mainly in the urban and peri-urban areas of the
capital (Felleke and Geda, 2001; Azage, 2003) and most regional towns and districts
(Nigussie, 2006).

Commercial Milk Production: A majority of the pure exotic animals are limited to
commercial or government farms; within the Greater Addis milk shed (there are 269
commercial dairy farms with 10 or more mature cows) (Land O'Lakes Inc., 2010). Dairy
Producers would rely almost exclusively on Al for good semen and keep breeding
records with paying for the more expensive imported genetics and breeding supplies
(SNV, 2008). In around Addis Ababa there are an estimated 5,000 dairy producers
with pure and cross-bred cows producing 34 million liters per year (Land O'Lakes Inc.,
2010).

According to Kumar et al. ( 2014), the production system influenced the production
potential of dairy cattle in the study area. There was a significant difference in terms
of total milk yield and peak milk yield being produced in the three production system
having the highest milk yield of 1403.44, 1464.65 and 1352.12l/lactation lengths with
peak milk yield of 7.34, 6.92 and 6.54 liters in urban followed by mixed farming and
Peri-urban respectively. However, the lactation lengths between farming system were not
affected by production system which might be attributed to genetic factor of the animal
(Metekia and Nezif , 2017).

2.2. Estrous Cycle in Bovine

The bovine is a non-seasonal polyestrous animal that is capable of conception year round. The
estrous cycle in cattle is comprised of 21 d, with the first day (d 1) of the cycle being deemed
estrus or heat. Estrus occurs when the female is physiologically and psychologically receptive
to the male. The estrous cycle is characterized by repeated patterns of ovarian cell

proliferation, differentiation, and transformation that aid in follicular development as well as



the formation and regression of the corpus luteum (CL). Timing of ovulation is directly
correlated with estrus in vertebrates. In the bovine, ovulation occurs in the window of 24 to 32

h after the onset of estrus, which could last from 6 to 24 hr (Senger, 2003).

A cascade of events leads to the ovulation of the dominant follicle (DF). The estrous cycle
consists of 2 distinct phases termed follicular and luteal, both of which occur within the 21-d
cycle. The ability to complete the estrous cycle in this short time frame relies on the adult
female’s rapidly growing tissues including the follicle and CL, which can both undergo
periods of dynamic growth and regression. The follicular phase, the shorter of the 2 phases,
consists of the period from regression of the CL to ovulation at which time the dominant
follicle is the primary structure. The luteal phase occurs from ovulation to regression of the
CL and comprises 80% of the estrous cycle with the CL as the dominant structure (Senger,
2003).

During the luteal phase, there are 2 to 3 waves of growing follicles with each wave
culminating at the formation of a large follicle and the eventual selection of the dominant
follicle as seen in Figure 1. In a 2-wave cycle, each wave lasts approximately 10 to 11 d;
however, in a 3-wave cycle, the second and third waves are much shorter (Stewart, 2004).
With these 2 patterns, waves emerge on d 0 and 10 for a 2-wave cycle and d 0, 9, and 16 for a
3-wave cycle. Each wave produces several large follicles 4 to 5 mm in diameter followed by
selection and growth of the dominant follicles. All large and dominant follicles will undergo

atresia, except the largest dominant follicle in the final wave prior to ovulation (Lucy, 1992).

Each wave has a dominant follicle that will achieve the greatest diameter and will suppress
the growth of subordinate follicles. This suppression is the result of increasing and decreasing
estradiol and inhibin hormonal concentrations. The concentration of luteinizing hormone
(LH), however, consistently increases, encouraging growth of the dominant follicle. Each of
these dominant follicles undergo a series of events during their lifespan including 6 d of
growth (growing phase), 6 d of no growth (static phase), and followed in the remaining time
by regression (regressing phase) (Noseir, 2003). An increase in follicular size of the dominant
follicle is directly related to increased estradiol concentrations and decreased progesterone
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concentrations (Noseir, 2003). Estradiol concentrations peak at the end of the growing phase
and begin to decline upon the beginning of the static phase (Bartlewski, 2015).

During this time, inhibin secretion is gradually increasing. Increased estradiol and inhibin
concentrations suppress follicle stimulating hormone (FSH) release, reducing FSH secretions
significantly when selection of the dominant follicle occurs. Granulosal cells of atretic
follicles show little to no mMRNA expression of the estrogen receptor (Bao, 2000). The
decrease in estradiol during the static phase initiates the increasing release of FSH and a
subsequent follicular wave (Kaneko, 1991). This cycle repeats for each wave that does not
produce the preovulatory follicle.
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Figure 1. Schematic diagram representing 2-wave (a) and 3-wave (b) follicular growth in the

Bovine estrous cycle: Source, Jillian (2005).

The number of follicular waves is immediately dependent upon the surge of GnRH and
subsequent FSH and estradiol. Follicular wave number is also influenced by age, parity,
dietary intake, and lactational status with the general guideline of primiparous and
multiparous lactating cows having 2 waves and nulliparous heifers have 3 waves (Sartori,
2000).The compensation for increased wave numbers is accounted for with decreased wave
time span (Kastelic, 1991). Growing follicles before the selection of the dominant follicle are
depicted as black circles, the dominant follicles are the grey circles, and the open circles are
atretic follicles undergoing death and regression (Fricke et al., 2001).



In tandem with the follicular dynamics of the luteal phase is the maintenance of the CL and
progesterone production. Throughout this time, the CL remains the dominating structure and
progesterone synthesis maintains a pulsatile secretion of GnRH from the hypothalamus.
Beginning on or around d 14 to 16, the uterus begins to release pulses of prostaglandin into its
venous drainage into the ovaries. Within hours, the functional role of the CL has been
removed, with the structural portion of the CL often taking more than 12 h to be fully
removed. The uterus possesses the most influence on regression of the CL. In cows that have
undergone a removal of the uterus (hysterectomy), the functional lifespan of the CL is
prolonged in an occurrence of pseudopregnancy. By d 17, the CL is fully lysed, and both
functional and structural components are removed in a process termed luteolysis that requires
a number of external factors to complete the process. With the regression of the CL and the

formation of the preovulatory follicle, the luteal phase has come to an end (Jillian, 2005).
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Table 1. List of common estrus detection aids

Detection Aids How it Works Potential concerns
Tail chalk Chalk is applied to tail head. When | Removal by trees, water,
animal is mounted the color will | fences, or licking by other
be rubbed off and hair be ruffled animals
Heat mount Detectors are applied to tail head and | Partial activation or loss of
detectors turn a different color when mounted. | detector requires interpretation,
false activation; trees, fences,
other animals
Heat watch Transmitters are attached to tail head | Expensive to replace lost
region. When transmitter is | sensors, data interpretation,
depressed a signal is sent to receiver | appropriate facilities/terrain
Gomer Bulls Vas-ectomized,epididy-ectomized, Feeding and maintenance
and or penile-deviated animals are | expense, potential loss of
used as teaser animals and will mount | desire to mate, and disease
females in estrous transmission by non-penile
deviated animals
Chinball Detector animal is fitted with | Maintenance of equipment,
marking harness leaving an ink mark on the | feeding and maintenance of
harness back and neck of females that | animal, ill-defined markings
have been mounted
Androgenized Testosterone injections before and | Cost and labor of administering
Cows during the breeding season or |drug, variable response to
androgen implant causes cow to | hormone
mount other females in heat.

Source: (Smith et al., 2011)

2.3. Principles of Estrus Synchronization

Most estrus synchronization systems employ a method for controlling follicular wave
development, preventing premature ovulation in cyclic cows and promoting ovulation in anestrus
cows accomplished through progesterone supplementation, regressing the corpus luteum in cyclic
cows, synchronizing estrus and or ovulation at the end of treatment (Lucy et al., 2004).
Synchronizing estrous cycle of domestic cattle depends on control of the functional life span of

the corpus luteum (Hansel and Convey, 1983).
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There are two ways to facilitate control of the corpus luteum that result subsequently in estrus
and ovulation. The first method involves long-term administration of a progestin with subsequent
regression of the corpus luteum during the time the progestin is administered (Britt, 1987). Estrus
and ovulation occur within 2 to 8 days after progestin withdrawal. The second method involves
the administration of a luteolytic agent that shortened the normal life span of the CL. This is
accompanied generally with estrus and ovulation within 48 to 120 h after injection (Murugavel,
2004). Therefore, Synchronization of estrus in cows is feasible by either prolonging or shortening

of the luteal lifespan.

The success of an estrus synchronization program is largely based on understanding the estrous
cycle, the biological actions of estrus synchronization products and the selection of heifers and
cows that have a high likelihood of responding appropriately to the preceding products (Smith et
al., 2006). All synchronization programs require good management, cows having regular estrous

cycles and in good body condition (Hopkins and Schrick, 2012).

Cows should be selected based on the following criteria; adequate time has elapsed from calving
to the time of synchronization treatments; a minimum of 40 days postpartum at the beginning of
treatment is suggested. Average or above average body condition score; at least 5 on a scale of 1
to 9, Minimal calving problems. Replacement heifers are developed to pre-breeding target weight
that represent at least 65% of their projected mature weight and reproductive tract scores are
assigned to heifers two weeks before a synchronization treatment begins; scores of 2 or higher on

a scale of 1 to 5; to avoid problems during synchronization (Patterson et al., 2000).

Heifers need to reach puberty prior to estrus synchronization to increase the likelihood of
responding to a synchronization program. Furthermore, a 21% increase in fertility is experienced
at a heifer’s third estrus compared to her pubertal estrus (Byerley et al., 1987). If labor is
available or can be hired, protocols using heat detection are generally lower cost than fixed-timed
Al. Treatments, semen and number of handlings would contribute to cash costs of
synchronization (Brtf, 2006).
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2.4. Estrus Synchronization Protocols

Effective synchronization of estrus in beef and dairy cattle has been a goal of the cattle industry
since Al techniques were available. Prostaglandin F2a and its analogues are the most common
treatment used to shorten the luteal phase and synchronize estrus. Progestogen have been used to
extend the luteal phase, resulting in synchronous estrus after progestogen withdrawal. More
recently, GnRH and estradiol alone or in combination with progesterone have been used in estrus
synchronization programs. Effective estrus synchronization protocols are designed to synchronize
follicular maturation with the onset of corpus luteum regression. In general, development of
estrus synchronization protocols in cycling animals has involved the following three approaches:
First, inhibit ovulation following spontaneous corpus luteum regression (long-term progestin
treatment), Second, Induction of corpus luteum regression (PGF2a treatment) and third,
combination of the two. Most of the protocols utilized today can be categorized under the third
approach (Smith et al., 2006).

The first approach requires long-term progestin treatment; 7 tol4 days and is effective at
synchronizing estrus; however, the second approach results in good fertility; however, animals
that are in the first 5 to 6 days of their cycle will not respond to the PGF2a injection, resulting in
a reduced synchronization response. The third approach allows effective synchronization of
estrus, regardless of stage of the cycle, without compromising fertility. This is particularly true
when an injection of GnRH is administered at the beginning of progestin treatment to ovulate
dominant follicle and synchronize a new follicular wave (Smith et al., 2006). Injection of
prostaglandin causes luteolysis and allows for the final growth and maturation of the dominant

follicle followed by ovulation at a predictable time post injection (Murugavel et al., 2003).

Most estrus synchronization protocols are mainly based on the use of the luteolytic agents,
prostaglandins or their synthetic analogues. The use of prostaglandin as a drug for estrus
synchronization 10-17 or as a therapeutic agent 18-25 has been extensively reviewed in both
dairy and beef cows. Furthermore, for PGF2a treatment to achieve its luteolytic effects; animals
must be in the diestrus stage of the estrus cycle i.e. in day 7 to day 17. However, Prostaglandin

treatment in the early stage of estrous cycle i.e. .the first 5 days was found to be ineffective in
13



causing a luteolytic response in cattle (Murugavel et al., 2003).

2.4.1. GnRH- PGF2a -GnRH-based protocol

In the United States, most dairy herds have an estrus detection efficiency of < 50% (Washburn et
al., 2002), resulting in substantial economic losses for dairy producers. Estrus synchronization
protocols, such as Ovsynch, that allow for timed artificial insemination (TAI) have been
developed to alleviate this problem and increase reproductive efficiency (Pursley et al., 1997).
Conception rates are greatest when Ovsynch is initiated on Days 5 to 12 of the estrous cycle,
because of increased rates of ovulation following the first injection of GnRH of Ovsynch (Bello
et al., 2006).

The primary synchronization of ovulation protocol was given by Pursley et al. (1995) which
consists of first injection of GnRH followed 7 days later with an injection of PGF2a, followed in
48 hrs by a second injection of GnRH; TAI could be performed 0 to 24 h (optimally 16 to 18 h)
later. Following this preliminary report, many protocols have been proposed and routinely
applied in high production dairy cows (Wiltbank et al., 2011). Although it allows for satisfactory
pregnancy rates without heat detection, it does not necessarily eliminate the need for heat check.
Treated animals should be observed closely for returns to estrus 18 to 24 days later. Additionally,
up to 20 percent of treated cows will display standing estrus between days six and nine of this

protocol (Geary et al., 2000).

2.4.2. GnRH and or CIDR- PGF2a -GnRH-based protocol

It is another option to GnRH-PGF2a-GnRH-based protocol that availed more extensively in beef
herds (Geary et al., 2001). It eliminates one animal handling by breeding cows coinciding with
the second GnRH injection. Most field trials indicated only a small reduction in conception rates
in this protocol than previous one. As with previous one, pregnancy rates are maximized if early
heats (x 24 hours of PGF2a) are visually detected and bred using the a.m.-p.m. rule (Pursley et
al., 1998).
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Accordingly, the most recently developed synchronisation treatments combine traditional
methods to control cycle length and also manipulate follicular dynamics to select the ovulatory
follicle and decrease variation in estrus onset (Beal, 1998). Gonadotrophin-releasing hormone
may be given in combination with progesterone to synchronise follicular waves. The effect of a
low or an intermediate dose of GnRH given to heifers (Mihm et al., 1998) or a high dose given to
post-partum cows (Ryan et al., 1998) is dependent on follicular wave status at initiation of
treatment. Ovulation will occur if GnRH is given at follicular dominance, there is, however, no
effect if given at emergence of a follicular wave. The cohort of follicles continues to develop
until dominance is attained approximately 3-4 days later.

Therefore, it is necessary to minimize the length of the progesterone treatment to ensure a
dominant follicle of short duration is present at the end of treatment. Additionally it is necessary
to include a luteolytic agent in the regimen in both cyclic and non-cyclical animals. Ryan et al.
(1995) reported that estrus synchronisation resulting in high estrus detection rate (86%) and good
pregnancy rates (58%) are achievable following an 8-day progesterone treatment and GnRH
agonist (Buserelin) given at the start of treatment and PGF2a on the day before progestogen
withdrawal. However, research from our laboratory (Lane et al., 2001) showed that GnRH given
at the start of progesterone treatment of 8 days duration decreased submission rate, at 72 h, in
beef heifers compared with estradiol benzoate given at the start of treatment (69% vs 95%). So
although not as effective as estradiol benzoate to improve estrus synchrony in heifers, GnRH is
currently the only available alternative to use at the start of a synchrony regimen to manipulate

follicular growth.

2.4.3. GNRH- PGF2a -based protocol

This is a breeding option for those herds with good heat detection programs and that prefer to
breed cows based to standing estrus. Cows are either bred to detected estrus for three to five days
after PGF2a (Option 1(Geary et al., 2000) or bred to estrus for 72 hours after PGF2a with no
responders’ time bred at 72 hours with a concurrent injection of GnRH (Option 2 (De Jarnette et

al., 2001). This approach allows most cows (50 to 70 %) to be bred at standing estrus and gives

15



all cows an opportunity to conceive with the clean-up Al at 72 hours. This approach saves
additional hormone costs because only those cows that fail to show estrus receive the second
GnRH injection. It facilitates more efficient use of expensive or genetically valuable semen by
targeting its use in cows at estrus, whereas less expensive semen can be reserved for the timed Al

services (Geary et al., 2000).

The administration of GnRH or a derivative induces a gonadotrophin surge (Mihm et al., 1998),
alters the pattern of follicular growth and may induce ovulation of a dominant follicle. The effect
of GnRH is dependent on follicular status at the time of administration. Research conducted by
Ryan et al. (1998) showed that 250 g GnRH resulted in ovulation, in 20 of 20 cows, when given
at dominance of a follicular wave, this was followed by emergence of a new wave of ovarian
follicular growth 1.6 + 0.3 days later and dominance of the subsequent wave was attained in 5 £
0.3 days. However, there was no effect of GnRH on follicular dynamics when given at
emergence of a follicular wave. The existing cohort of follicles continued to develop unaffected
in 17 of 17 cows, and dominance occurred 3.6 + 0.5 day later. Thus, GhRH may cause ovulation
or no effect on follicle development depending on the animals’ stage of follicle development at
treatment. The interval to formation of the next dominant follicle was different in cows given

GnRH at emergence compared with those given GnRH at dominance of a follicular wave.

Despite this difference, if GnRH administration were followed with PGF2a injection, 7 days later
a dominant follicle should be present irrespective of follicle wave stage at time of initial GnRH
treatment. Consequently, it has been reported that the use of a GnRH agonist followed by PGF2a
injection 7 days later effectively synchronises estrus. However, the problem is that in non-cyclic
anestrus animals, when GnRH fails to induce ovulation (i.e., when administered during non-
dominance phases) there is no CL present to respond to the PGF2a injection 7 days later. The
estrus response to this treatment is good and fixed time insemination may be used if a further
injection of GnRH is given approximately 48 h after PGF2a administration while insemination is
carried out 15 h after the last GnRH injection (Schmitt et al., 1996).
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2.4.4. PGF2a -based protocol

Prostaglandin is a luteolytic hormone that regulates the life-span of the CL. A major limitation of
using PGF2a is that animals will only respond if they have a functional CL present at the time of
treatment and is therefore not suitable for use in pre-pubertal heifers and cows in the early
postpartum period (Kinder et al., 1996). If PGF2a is administered from day 6 of the estrus cycle
until the time of natural luteolysis it will cause immediate regression of the CL, decreased
progesterone secretion, and transition to the follicular phase, resulting in increased LH pulse
frequency, allowing ovulation to occur. To illustrate the role of PGF2a, treatment of diestrus
cows with a single dose of PGF2a significantly improved conception rate to first insemination
compared with untreated controls (Macmillan and Day, 1982).

Prostaglandin does not directly affect follicular wave dynamics and the timing of estrus onset is
dependent on follicular status at time of PGF2a administration. If administered at dominance of a
follicular wave, the onset of estrus will be reduced 2-3 days; (Savio et al., 1990). If PGF2a is
given before follicular dominance is attained the interval from administration to onset of estrus
will be lengthened 4-5 days (Macmillan and Henderson, 1984) to allow development of an
ovulatory follicle. In a random group, animals will be at different stages of a follicle wave and
thus, variation in the interval from administration to onset of estrus will occur. The estrus
response in heifers is improved if PGF2a administration is strategically timed to coincide with
the presence of a dominant follicle, for example using a regime of two PGF2a. injections given 11
days apart, when the animals tend to be at dominance of a follicular wave at the time of the
second injection. Fixed time insemination resulting in good pregnancy rates may be used
following this regimen in cows/ heifers (Roche et al., 2000).

The effectiveness of double injections of PGF2a in lactating cows to synchronise estrus is
questionable. The estrus response in lactating dairy cows following two injections of PGF2a 14
days apart was poor with only 55% of cows detected in estrus, although the conception rate in the
cows that were inseminated was high (52%; Stevenson et al., 1999). In this particular study, cows
that were not detected in estrus were inseminated at 80 h after the second PGF2a injection. The

conception rate to this fixed time insemination was very low at 15%. Therefore, this treatment
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regimen should only be considered in a herd in which a high proportion of the cows have been
shown to be cyclic and where estrus detection rate is good. Some studies have investigated the
use of a double insemination 24 h apart to improve conception rates. Tenhagen et al. (2000)
reported that pregnancy rates were similar following insemination at a detected estrus (30%)
compared with two fixed time inseminations at 60 and 90 h (33%) after synchronisation with two

PGF2a injections 14 days apart.

Furthermore, the interval to first service and number of days open were reduced by the double
fixed time inseminations. The authors concluded that the cost of the extra inseminations was
justified economically. In a commercial setting, double inseminations could perhaps be
considered where the use of semen of reasonable cost is employed. To improve the response in
anestrus cows’ progesterone may be combined with PGF2o in a double prostaglandin
programme. Supplementation with progesterone (administered for 5 days before the second
PGF2a) in a double PGF2a synchronisation programme increased both submission and
conception rates (Xu et al., 1997).

Research has shown that increased proportions of high-yielding dairy cows have prolonged post-
partum anestrus periods (Harrison et al., 1990) and more recently, Veerkamp et al. (2000) have
described an unfavourable correlation between interval to first luteal activity post-partum and
high milk yields. Similarly poor body condition in post-partum beef cows prolongs the anestrus
period due to lack of ovulation of a dominant follicle (Stagg et al., 1995). These cows do not
respond to PGF2a and require an alternative approach to estrus synchronisation, due to the
absence of a CL on the ovaries. The estrus response may also be improved if prostaglandin is

administered following diagnosis of an existing CL.

2.5. Estrus Synchronization in Ethiopia

Synchronization is regulating follicular development; provide multiple stimuli designed to induce
females to cycle, and treatments that synchronize ovulation for the purposes of timed Al. Despite
the wide application and success of Al and estrus synchronization throughout the developed
world and the success rate in African and other developing countries is still low owing to a

number of technical, system related, financial and managerial problems (Desalegn et al., 2009).
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The history of artificial insemination of cattle in Ethiopia goes back to 1938 by the veterinary
institute in Asmara then part of Ethiopia; still Ethiopia manages largest livestock population in
Africa, but the productivity of animals is very low due to many reasons. this large potential for
dairy production development due to the country’s favorable climate which supports use of
improved, high yielding animal breeds and offers a relatively disease-free environment for
livestock development. Given the considerable potential for smallholder income and employment
generation from high-value dairy products, development of the dairy sector can contribute
significantly to food security and nutrition of the country. The Land O’Lakes (2010) report
indicated that most of the milk (85%) produced by dairy households is consumed by the

household.

Ethiopia has over 50 million indigenous cattle and about 10 million are breeder cows, with
annual calving rate of 45%. The number of improved dairy type animals is insignificant
(Desalegn et al., 2009). Due to the high demand-supply variance, annual import of dairy products
is over USD 10 million. The current human population of 80 million will double by 2030;
increasing the demand for dairy products. However, there is huge potential for dairy development
due to the large human and livestock population and suitable agro-ecologies. One of the major
problems hindering smallholder farmers from participating in milk production and marketing is
lack of access to and high price of improved dairy animals. Hormonal estrus synchronization
(Desalegn et al., 2009) under smallholder context could be used, among others, to produce large
number and dairy animals in a short period of time (kick start), to match calving with feed
availability and market demand for dairy products and to improve the effectiveness and
efficiency of Al service (Desalegn et al., 2009).

Estrus synchronization was conducted first in field trial by IPMS project in Tigray and SNNP
regions under on-farm condition to improve dairy genetics in smallholder farmers. Then after, the
technology was adopted and scaled up by the MoA and regional BoAs in collaboration with
international development partners; IDMS and LIVES projects of ILRI and the national research
system. Finally, LIVES project initiated action research activities to appraise performance of the
technology at a larger scale and introduce state of the art technologies to improve the

performance of OSMAI in Ethiopia through LIVES-sponsored projects. Evaluation of OSMAI

19



was assessed in four (Oromia, Amhara, Tigray and SNNP) regions of Ethiopia by the researcher
(Gizaw et al., 2016).
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3. MATERIAL AND METHODS

3.1. Study Areas

This study was conducted in Bishoftu and Modjo towns of Eastern Shoaw zone of Oromia
regional state in selected dairy farms from November 2018 to June 2019. These study areas
were selected based on the abundance of crossbred dairy cattle and willingness of the owners.
The farms are privately owned farms producing milk. Bishoftu is located at 47 km Southeast
of Addis Ababa at latitude and longitude of 8°45'N 38°59'E respectively and elevation of
1885 meters above sea level. The mean annual rainfall of the town is 866 mm with a bimodal
pattern. The mean annual minimum and maximum temperatures are 14°C and 26°C,
respectively and relative humidity was 61.3% (NMSA, 2003). Modjo town is located at 66
Km South-east of Addis Ababa and lies at latitude of 8°35°N and longitude 39°7°E. The
altitude is at 1790 meters above sea level. The area gain rainfall twice a year those known as
long and short rainy season. The main rainy season extends from June to September. The
average annual rainfall, temperature, and mean relative humidity are: 776mm, 19.4 °C and
59.9% respectively (CSA, 2005).

3.2. Study Animals

A total of 61 crossbred dairy cattle (34 postpartum cows and 27 heifers) were selected from 4
dairy farms and included in this study. All cows and heifers were apparently normal and had
no previous history of periparturient diseases or disorders. Routine deworming against worms
was in practice. All animals were subject to clinical and gynecological evaluations of the
reproductive tracts to check for any abnormalities and to determine the ovarian status of
individual animals using rectal palpation and trans- rectal ultrasonography. Only apparently
healthy animals without any reproductive disorder were selected as a candidate. In all farms,
animals were fed teff straw and grass hay as a basal diet and supplemented concentrate feed
(mixed from wheat bran, wheat middling, corn, Noug cakes, and mineral salts). Feeding was

based on level of production, while water was given ad libitum.
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3.3. Study Design and Treatment Protocols

Ethical considerations in this study were taken seriously. All activities were carried out in
accordance with the ethical guideline of the Addis Ababa University College of Veterinary

Medicine and Agriculture (Annex 3) after receiving the ethical approval.

3.3.1. Ultrasonography

Before the start of the experiment, the reproductive tracts of all animals were evaluated using
a real-time B mode ultrasound with 7.5 MHz linear array probe (Mindray, China). The
ovaries were examined and the cows were grouped into two based on presence or absence of

corpus luteum (CL). But, the heifers were grouped in to two treatment groups randomly.

3.3.2. Treatment protocol for postpartum dairy cows

PGF2a-based treatment protocol: All cows with corpus luteum (n= 15) were treated with
2ml PGF2a (Synchromate, BREMER PHARMA GMBH 34414 Warburg, Germany)
intramuscularly as single dose. All cows were meticulously monitored for any sign of estrus
for 2-5 days. In cows that manifested estrus the onset from PGF2a injection, duration and
intensity of estrus were recorded. Signs related estrus behavior (restlessness, mucus vaginal
discharge, sniffing, standing to be mounted, and mounting others etc...) were recorded. All

cows were inseminated on standing estrus (Figure 2).

Detection of CL Al at detected estrus

PGF2a

Figure 2. PGF2a-based treatment protocol used in the study.

22



GnRH-PGF2a based treatment protocol: All cows without CL (n= 19) were treated with
100pug GnRH (Gonadorelin acetate, Vetoquinol, Canada) on day zero (day of start) and by
PGF2a on the day 7 of GnRH injection. Cows were observed for estrus manifestation and Al
was given on standing estrus in those that were in estrus. In those that were not in estrus
second GnRH was given intramuscularly on the day 9 and TAI was conducted on day 10
(within 16 to 24hrs of the second GnRH) (Persely et al., 1995) (Figure 3).

Al on
detected GnRH TAI

estrus
24-48hrs

GnRH PGF2a

Day0 Day7 Day9

Figure 3. GhnRH-PGF2a or GnRH-based treatment protocols used in the study.

3.3.3. Treatment protocol for dairy heifers

The heifers were divided in to two groups in randomized black design based body condition

scores and were assigned to two treatment protocols as follow.

Treatment One: CIDR - GnRH- PGF2a- GnRH group: On day 0 (day of start) all heifers
in this treatment (n= 14 heifers) received intravaginal CIDR insertion (1.38gm progesterone,
EAZI BREED™, CIDR 1380, New Zealand ) and intramuscular injection of 100 pg GnRH
(Gonadorelin acetate, Vetoquinol, Canada). On day 7 all heifers received intramuscular
injection of 500ug cloprostenol sodium (Synchromate, GMBH, GERMANY) and the CIDR
insert was removed. Then the heifers were followed for estrus for 48hrs three times a day.
Heifers in estrus were inseminated on standing estrus (Select Synch) (Bhoraniya et al., 2012).
All heifers that did not show estrus received a second dose of GnRH (100 pg i.m) on day 9
and Fixed-time Al (FTAI) were performed on Day 10 (16-24 hr after the second GnRH)
(Modified Ovsynch) (EI-Zarkouny et al., 2004; Stevenson, 2005; McDoughall, 2010).
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Treatment Two: Treatment without CIDR: Heifers (n=13) received 100 pg i.m GnRH
(Gonadorelin acetate, Vetoquinol, Canada) on Day 0 (day of start). On day 7 heifers were
treated with a regular IM dose of 500 pg cloprostenol sodium (PGF2a) (Synchromate,
GMBH, GERMANY). Then the heifers were followed for estrus for 48hrs three times a day.
Heifers in heat were inseminated on standing heat (Select Synch) (Bhoraniya et al., 2012).
All heifers that did not show heat received a second dose of GnRH (100 pg i.m) on day 9 and
Fixed-time Al (FTAI) were performed on Day 10 (16-24 hr after the second GnRH)
(Modified Ovsynch) (EI-Zarkouny et al., 2004; Stevenson, 2005; McDoughall, 2010).

Al on
GNnRH PGF20  getecteq CNRH TAI
estrus

CIDR 24-48hrs

Day0 Day7 Day9

Figure 4. GnRH and/or CIDR-PG or GnRH- based treatment protocols used in the study.

3.3.4. Estrus response rate of cows/heifers and record of estrus characteristics

The time interval from the PGF2q administration to the onset of estrus, for the animals was

recorded for animals that manifested estrus at 24,48,72,96 and 96 hours.

Visual observation was carried out three times a day (7 am, 1 pm and 5 pm) in each treatment
group until the last animal stopped exhibiting any sign. All observations were carried out by
on observer and sessions lasted about one hour. The observer recorded the onset and duration
of occurrence of behavioral signs; quiet acceptance (standing) to be mounted, mounting
others/disoriented mounts, chin resting, supporting chin of others, ruffled hair or excoriation
on tail head or rump, vulva mucosa red or pink, vaginal mucus discharge, urination, sniffing
the ano-genital, restlessness/ head-Butting, rejection to mount, soliciting with others, and

bellowing. Detailed descriptions of each of the signs are depicted in (Table 2).
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Table 2. Description of behavioral estrus signs observed during estrus

Behavior

Definition

Bellowing

A cow expresses excessive mobility

Chin resting or supporting chin of
others

The actor (standing) puts or rests her head on the back or
rump of the receptor (standing). The receptor stays in the
same place for at least 3 sec (supporting chin of others).

Urination

A cow expresses excessive mobility

Quiet acceptance/standing to be
mounted

The recipient stands immobile while another cow mounts.

Rejection to mount

One cow attempts to mount another without the recipient
standing.

Ruffled hair on tail head or rump

Due to mounting activity the tail head or rump is ruffled.

Sniffing the ano-genital

One cow investigates the front or back half of another with
her muzzle.

Soliciting with others

Cows activity stays together, the receptor walk away the
actor immediately follows the receptor.

Standing to mounts/disoriented
mounts

A cow mounts another from the front, back, or side.

Vaginal mucus discharge

Vaginal mucus is protrude out and hanging on vulva

Vulva mucosa red or pink

Vaginal mucosa becomes red or pink.

Walking in circles/restlessness/
butting head to head

A cow follows another in a circular pattern and the cow
sticks another with her head.

3.3.5. Type of Insemination (Al on detected estrus versus TAI)

To know more precisely the estrus onset, animals were monitored starting 24 hours after

PGF2¢, administration 3 times a day (in the morning, at noon and late in the evening).

Animals were artificially inseminated when they were detected in estrus after PGF2a

injection.

25



In those animals which did not manifest estrus were inseminated at fixed time Al (at 16 to 24
hr) on day 10.

3.3.6. Determination of Conception rate

All animals that exhibited standing estrus were inseminated with Holstein semen purchased from
the National Artificial Insemination Center, Kality, Ethiopia. Quality of semen was evaluated
before insemination at the Reproduction laboratory of the College of Veterinary Medicine and

Agriculture, Addis Ababa University.

Conception was evaluated by ultrasonography on 30 to 42 day post Al. Conception rates were
calculated by dividing the number of cows that were diagnosed conceived to those inseminated in

protocol.

3.4. Data Management and Analysis

All collected data were managed in Microsoft excel sheet and analyzed using R-studio
version 12.0. Data were summarized using descriptive statistics (mean + standard error of
mean and percentage) and frequency distribution. Effects of the BCS, parity and different
treatment protocols, insemination on detected heat versus at FTAI on conception rate were
analyzed using Chi-square. Data on the mean interval to onset of estrus manifestations and
duration of estrus were analyzed using student t-test and total intensity of each estrus was
calculated by summing up scores assigned to each value. The level of significance was held at
P <0.05 and 95% confidence interval.
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4. RESULTS

4.1. Characteristics of estrus induced by treatment protocols

The overall mean (xSE) interval to estrus and duration of estrus were 72.38+ 2.1 hr and
22.4+2.1 hr, respectively. Interval to estrus was highly influenced (P<0.05) by the treatment
protocols with cattle received GnRH-PGF2a protocol came to estrus at longer time than

others. Details were indicated in (table 3 and 4).

Table 3. Mean interval to estrus (in hours) across different factors.

Factor Category NO. Mean £ SEM(hrs) P-value
responded
Treatment @) 20 76.86 + 5.86 0.036
(b) 14 67.20 £ 3.39
(c) 7 69.20 £ 2.31
BCS 2.5-3.0 27 72.00 + 3.90 0.621
3.5-4.0 14 68.82+ 5.07
0 14 62.80+ 3.93 0.014
Parity 1-3 15 64.80+ 3.93
4-5 12 68.40+ 3.60

Where, (@) =GnRH-PGF20 based protocol, (b) = PGF2a based protocol and (c) =
GnNRH+CIDR-PGF2a based protocol.

Table 4. Mean duration (in hours) of estrus across different factors.

Factor Category NO. Mean £ SEM(hrs) P-value
responded
Treatment @) 20 22.29 +1.16 0.552
(b) 14 23.04 +4.21
(©) 7 20.03 £2.11
BCS 2.5-3.0 27 24.86 +£3.65 0.881
3.5-4.0 14 17.45 +£1.89
0 14 20.21 +2.31 0.822
Parity 1-3 15 22.29 £1.16
4-5 12 24.20 + 3.14

Where, (a) =GnRH-PGF2a based protocol, (b) = PGF2a based protocol and (c) =
GnNRH+CIDR-PGF2a based protocol.
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4.2. Behavioral characteristics of estrus

Estrus characteristics were evaluated for each animals. Details of behavioral estrus

characteristics were indicated in table below (table 5).

Table 5. Behavioral estrus characteristics.

Estrus Number Number Percent (%)

behavior examined manifested behavior

Redness of vaginal mucosa 61 31 50.8 %
Standing to be mounted 61 33 54.0%
Chin resting 61 27 44.2%
Support chin of others 61 27 44.2%
Mounting others 61 32 52.4%
Mucus vaginal discharge 61 36 59.0%
Restlessness 61 38 62.2%
Soliciting with others 61 21 34.4%
Frequent urination 61 13 21.3%
Sniffing 61 35 57.3%
Bellowing 61 14 22.9%
Ruffled hair 61 19 31.1%

4.3. Estrus response and Conception rate to different treatments protocols

Effects of hormones on post-partum cows and heifers were shown in Table 6. It showed that
when PGF2a-based hormonal treatment was given for induction of estrus, higher (93.3%)
proportion of cows showed estrus compared to GnRH-based treatment counterpart (68.4%).
In addition, 67.2% (41/61) cows and heifers manifested detected estrus and 54.0% (33/61)
cows and heifers conceived after receiving hormonal treatment at whole. Details were
indicated in (table 6).
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Table 6. Effects of treatment protocols on induction of estrus and conception rate

Category | Treatment NO. NO. % TAI NO. % X2 P-value
protocols treated | showed | showed conceived Conceived
estrus estrus
ER ‘ TAI ‘ total
Cows a 19 13 68.4 6 4 2 6 315 0.133 0.715
b 15 14 93.3 ) 10 - 10 66.6
Heifers c 13 7 53.8 6 4 3 7 53.8 1.814 0.177
d 14 7 50 7 7 3 10 714
Total all 61 41 672 19 25 8 33 54.0

Where, a = GnRH-PGF2a protocol (cows), b = PGF2a protocol (cows),c= GnRH-
PGF2a protocol (heifers), d=CIDR+GnRH-PGF2a protocol (heifers) protocol, ER= estrus
response, TAI = Timed Al

4.4, Effect of BCS and parity on conception rate

Effect of BCS of cow on the different treatments are shown in Table 7. BCS is widely used
for the evaluation of nutritional status of animals, which influences the fertility indexes. It
was found that higher (100%) proportion of cows and heifers (83.3%) showed estrus after
receiving treatment with PGF2a when their BCS ranged 2.75-3.0 and 3.5-4 respectively.
After Al, conception rate was higher (66.6%) in cows and (77.7%) in heifers with BCS
ranged 2.75-3.0 and 3.5-4 treated with PGF20 and CIDR+GnRH-PGF2a based protocols
respectively. In contrast, (33.3%) cows and (28.5%) heifers with BCS 3.5-4.0 and 2.75-3
showed estrus behavior after treatment in GnRH-PGF2a. based protocol, as well as conception
rate was lower (33.3%) and (42.8%) in this group respectively. The difference in BCS among
the dairy cattle received three hormonal treatment protocols was statistically significant
(P<0.05) within treatment groups. There is paucity of research to compare our findings in this

regard.
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Table 7. Effects of BCS on estrus response and conception rate.

Category | Treatment | BCS NO. NO. in % in NO. %
protocols | (range) | treated | estrus | estrus conceived conceived | P-value
ER | TAI | total
Cows a 2.75-3 13 11 84.6 2 2 4 38.4 0.0002
3.5-4 6 2 33.3 2 - 2 333
b 2.75-3 12 12 100 8 - 8 66.6
3.5-4 3 2 66.6 2 - 2 66.6
Heifers C 2.75-3 7 2 28.5 2 1 3 42.8 0.017
3.54 6 5 83.3 2 2 4 66.6
d 2.75-3 5 2 40 3 3 60
3.5-4 9 6 66.6 4 7 7.7

Where, a= GnRH-PGF2a protocol, b= PGF2a protocol, c= GNRH-PGF2a protocol (heifers),
d=CIDR+GnRH-PGF2a (heifers), ER= estrus response, TAl = Timed Al

The study determined the effect of parity of animals on induction of cyclicity and conception
in postpartum crossbred cows and results were showed in Table 8. It showed that the highest
proportion of cows with parity range 1-3 showed estrus (100%) and conception rate (75.0%)
after receiving treatment with PGF2a. Induction of estrus (66.6%) and conception rate (25%)
were lower in cows with parity range 1-3 and 4-5 GnRH treatment group respectively. The

effect of parity between the two cows groups were statistically significant (P<0.05).

Table 8. Effect of parity of cows on estrus and conception rate

Treatment | Parity NO. NO. % in No.conceived % P-value
protocols treated | showed | estrus concei
estrus ER | TAI |total | V&

a 1-3 15 10 66.6 3 2 5 333 59
4-5 4 3 75.0 1 - 1 25.0
b 1-3 12 12 100 9 - 9 75.0
4-5 3 2 66.6 1 - 1 33.3

Where, a= GnRH-PGF2a or GnRH protocol, b= PGF2a protocol in cows group
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4.5. Conception rate to Al on estrus and timed insemination

Comparing the conception rate of 41 cows and heifers treated with the hormonal injections

and inseminated after estrus detection and 19 cows and heifer fixed time inseminated after

injection of the hormones, 61.0% (n=25) and 42.1% (n=8) were conceived respectively. Al at

detected estrus was found higher proportion (61.0%) of conception rate than fixed time Al

(40.0%) after PGF2q injection. Even though there was no statistical significance (P>0.05)

between the detected estrus and fixed time Al, but the conception rate was higher in detected

estrus Al.

Table 9. Fixed time Al versus Al at detected estrus.

Al NO. of cattle NO. of cattle % cattle P-value
inseminated conceived conceived
On detected 41 25 61.0 0.522
estrus
TAI 19 8 421
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5. DISCUSSION

In this study the average or mean interval from PGF2a to estrus was shorter (67.20 £ 3.39) in
treatment protocol that utilized single PGF2a. only and longer (76.86 + 5.86) for treatment
protocol that utilized GnRH-PGF2a combination. This interval to estrus was longer than
(Meles, 2007) who reported interval to estrus of 34.3+1.3hrs local cattle and 32+1.2 hrs for
crossbred cattle. The average duration of estrus was among the three synchronization
protocols (22.4+ 2.1 hr) in this study was in agreement with that of Chaudhari et al. (2012)
reported average duration of 25.41+ 0.94, 21.95+ 0.20 and 22.68 + 1.46 using CIDR, with or
without PMSG, and finally PGF2a. Intervals to estrus following treatment with PGF2a are
dependent on the stage of follicle development at the time of treatment; cows with mature
follicles at the time of luteolysis enter estrus sooner to estrus than cows with immature

follicles.

Similarly the stage of the estrous cycle (Martinez et al., 1999; Vasconcelos et al., 1999;
Moreira et al., 2000) and cyclic status (Bisinotto et al., 2010) at the time that GnRH is
administered has been shown to affect estrus intervals and ovulation time (Wiltbank et al.,
2011). In this study cattle with parity zero (heifers) to parity three showed shorter average
interval to estrus (62.80+ 3.93) than cattle with greater than 4™ parity (68.40+ 3.60). This
may be due to amount of circulating hormones in older cows (Roberts, 1986). Further,
younger (heifer) or (parity 0) cattle had shorter length of estrus duration (20.21 £2.31) than
the older cattle (24.20 + 3.14).

Cows and heifers treated by single PGF2a only showed higher estrus response (93.3%)
compared to cattle that received GnRH (68.4%) and CIDR (50%) based treatment protocols.
Fifty percent of heifers that received CIDR-GnRH- PGF2a manifested estrus. Details on over
estrus response to treatment protocols and conception rates were indicated in table 6. As
indicated several studies the estrus response in cows/heifers to GnRH treatment at initiation of

an Ovsynch program ranged from 54.2 to 58.3% (pursley et al., 1995; Moriera et al., 2000). A
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synchronous emergence of a new follicular wave is most likely to occur if the dominant

follicle ovulates following administration of GnRH (Moriera et al., 2000).

The various behavioral signs recorded in the current study were similar in type and sequence
to those reported by Bekana et al. (2005) and (Meles, 2007). The frequent signs observed in
the present study were restlessness, sniffing, standing heat, mounting other cows/heifers,
mucus vaginal discharge and redness of the vaginal mucosa. Various factors are known to
affect estrus manifestation in dairy animals (Mukasa-Mugerwa et al., 1989; Lamothe Zavalete
etal., 1991; Valle et al., 1994; Bekana et al., 2005).

Although ‘standing to be mounted by others’ behavior is considered as reliable behavioral
expression during estrus, it can occur at as low as 50-53% cases in Holstein cows (Lyimo et
al., 2000) which was in agreement the 54% in present study. In other study (Layek et al.,
2011) observed standing to be mounted by other cows followed by mounting to other cows as
100%. In some other studies sniffing/licking of vulva, chin resting and restlessness in
majority of estrus reported from 94.1% to 100% estrus in crossbred cows (Sood and Nanda,
2006). It is reported that the endocrine profile during the peri-estrual period of an individual
animal has also been reported to affect the estrus behavior expression (Roelofs et al., 2005). It
has been reported that mounting on herd mates’ behavior could be used as a good predictor of

ovulation in Holstein Friesian cows (Roelofs et al., 2005).

In the present study BCS did not show statistically significance (P>0.05) effect on both
average interval to estrus and duration of estrus. According to Centurin-Castro et al. (2013),
body condition score in synchronized Cows did not affect estrus characteristics. The current
result is also in line with previous report of (Lamb et al., 2001) who concluded that body
condition score of cows have an effect on the estrus response and under or over conditioning
of cows may lead to both an ovulatory state which contributes to reduced rates of success in
synchronization. Hillegass et al. (2008) has also reported that increasing BCS during the
synchronization protocol enhanced the proportion of high-producing dairy cows to display

estrus after the estrus synchronization protocol which goes in line with the current finding.
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Overall, CIDR insertion markedly improve conception rate (71.4%) than non-CIDR protocol
(53.8%) in heifers although the difference was not statistically significant (P>0.05). However,
CIDR insertion and insemination on estrus detection markedly influence conception rate
(50%) than CIDR insertion with timed insemination (21%), details in table 6. This finding
was in agreement with of Lucy et al., (2001) who reported, the synchronization rate measured
in a 3-day period of detecting estrus confer higher (P<0.05) conception rate in dairy heifers
that received a combination of CIDR insert and PGF2a (84%) compared with heifers
receiving only PGF2a (57%). CIDR-GNRH-PG and insemination at detected estrus was
effective in heifers. This may warrant thinking on the effectiveness of visual observation of
estrus with CIDR-GnRH-PG than TAL.

Similarly, many authors including Bo et al. (2002); Baruselli et al. ( 2004); El-Zarkouny et al.
(2004) ; Stevenson et al. (2006) ; Meneghetti et al. (2009); Santos et al. (2009); Vasconcelos
et al. (2009); Teixeira (2010) reported improved conception rates, on one farm, when a CIDR
inserted for short treatment period, result in fertility that lower after TAI than Al upon estrus
detection but with the difference close to each other. What was so ever on Al type (on detect
estrus or TAI), the CIDR-GnRH-PG with CIDR removed after 7 days improve conception
rates in crossbred dairy heifers than GnRH-PG without CIDR.

In postpartum cows the overall conception rate following synchronization by single PGF2a
and insemination on detected estrus was higher (66.6%) than synchronization by GnRH-
PGF20 and insemination on detected estrus (31.5%). However, the difference was not
statistically significant (P>0.05). When conception rate was compared by the type of
insemination (on estrus versus TAI) and the treatment protocol (single PGF2a versus GnRH-
PGF2a), conception rate was 71.4 % (10 /14 cows in estrus) to insemination on detected
estrus for single PGF2a. For GnRH-PGF2a protocol conception rate was 30.7% (4/13) to
insemination on detected estrus but was 33.3% (2/6) for TAI (P>0.005).

The conception rate to insemination on detected estrus was better than TAI in all treatment
protocol except GNRH-PGF2a protocol with TAI. Several studies have established that cows

that exhibit estrus before Al achieve higher conception rates than those that fail to exhibit
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estrus (Perry and Smith, 2015). This might be due to variation in follicular size at start of
treatment or circulating concentrations of hormones especially of E2 as many studies
indicates as diameter of the ovulatory follicle increases (Vasconcelos et al., 2001; Atkins et
al., 2010) during the interval from PGF2a administration to serum concentrations of E2
increased as well. Perry et al. (2005) reported that when GnRH was used to induce ovulation
of follicles less than or equal to 11 mm in diameter, lower circulating concentrations of E2 on
the day of insemination were observed, which then correlated to decreased conception rates

compared with cows with larger size follicles.

The higher conception rate was observed in cows conceived (66.6%) after receiving treatment
with PGF2a-based treatment and heifers conceived (71.4%) in CIDR based-treatment than
cows conceived (37.5%) and heifers conceived (53.8%) in GnRH-based treatment in the cows
and heifers group respectively. The difference in estrus response as well as in conception rate
within cows/heifers group in the dairy cattle received hormonal treatment protocols was not
statistically significant (P>0.05).

Regarding to parity, conception rate was higher in primiparous than multiparous dairy cows.
The difference was statistically significant (P<0.05). Similarly, Tenhagen et al. (2003);
Quintel et al. (2004); Paul et al. (2011); Grimand et al. (2013); Potdar et al. (2016) all
reported that conception rate was higher in primiparous cows than in multiparous cows.
However, Diskin (2002); wathes et al. (2001); William et al. (2002) reported that conception
rate was higher in multiparous dairy cows. Higher conception in primiparous might be due to
greater chance of multiparous cows for metabolic disorder or disease than primiparous cows.
Additional reasons for better fertility in primiparous cows may include a reduced risk of
metabolic disorders in early lactation and reduced reproductive problems (Grohn and Rajala-
Schultz, 2001).
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6. CONCLUSION AND RECOMMENDATIONS

In general the conception rate was higher on insemination at standing estrus in all protocols in
this study. Ultrasonographic scanning of the presence of corpus luteum with single PGF2q
and insemination at standing estrus gives better conception rates in postpartum dairy cows.
Similarly, a combination of CIDR-GnRH-PGF2a and insemination at standing estrus
improves conception in dairy heifers than GnRH-PGF2a combination without CIDR. Based

on this study the following recommendations were set as follows;

+ The PGF2au-based synchronization protocol should be implemented with great care on
appropriate animal selection to get high estrus response rate and conception rate in
postpartum dairy cows.

+ CIDR-GNnRH-PGF2q with insemination at standing estrus can be used in crosshred
dairy heifers to have higher conception rate.

+ Because the conception rate was influenced by BCS and parity, for synchronization

animals, optimal BCS and parity are primarily considered.
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ANNEXS

Annex 1. Investigation format for collecting data from selected individual cows for hormonal
manipulations and TAI

Part one: Cow’s/heifer’s characteristics

1. Cows /heifer I.D.

2. Age of the cow/heifer
3. Body condition Score (>2.75)
4. Types of feed the cows/heifers are fed: Hay straw concentrate_industrial

by product (wheat bran) Green feed Mixed concentrate, hay, straw, green feed and Stover
others

5. How many times do the animals get feed per day?

6. Do the animals get water regularly? Yes No: If yes, how many times a day?

7. Number of births (Parity)

Part two: Reproductive performance
8. Age of 1st service

9. Number of services per conception

10. Gestation period

11. Dry period (dry off period)

12. Age of 1st calving

13. Date of last calving

14. Calving interval

Part three: production performance
15. Milk yield per day (liter)
16. Milk yield per lactation (liter)

17. Lactation length (month)

Part four: Fixed Time of Insemination
18. When the animal will be inseminated? Morning Afternoon Evening

19. Date of last insemination?

20. Does the animal come back to estrus again? Yes_ No___, if yes, how many times does
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it come back to estrus after insemination?

21. When does it come back to estrus for the last time?

22. How many times the animal will be inseminated when it will be came to estrus? Once__
twice_ threetimes____ more than three times_

Part five: Husbandry Practices

23. Do the animals encountered any reproductive diseases or problems in the past? Yes
No

24. If yes, what reproductive diseases or problems were observed?

25. Housing condition of the farm? Poor Moderate Good
26. Hygienic condition (Shelter, feed and water) Poor Moderate Good
27. Do you use veterinary services? No Yes

28. What kind of genetic potential improvement practices do they use? Selection with in local

breeds up grading through crosses breeding with exotic breeds Others

29. Do you have any marketing problems in your farm? No Yes If yes, why?
30. Do you any extension service relating to dairy production? No Yes If no,
why?

31. What are the existing opportunities for the development of dairy production of the farm?

32. What are the most important constraints for the development of dairy production in the

farm?
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Annex 2. Different photos were taken during this study

Partial view of research team, material and animal preparation and mobilizing for dairy owners’
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Partial view of material and animal preparation and mobilizing for the dairy owners’
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Partial view of rectal palpation and ultrasonography in the study progress
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Partial view of different estrus expression characteristics after hormonal administration in the study
progress
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Partial view of different estrus expression characteristics after hormonal administration in the study
progress
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Partial view of different estrus expression characteristics after hormonal administration in the study
progress
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Partial view of different estrus expression characteristics and artificial insemination after hormonal
administration in the study progress
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Partial view of different estrus expression characteristics and artificial insemination after hormonal
administration in the study progress

Follicle Corpus Luteum 35-days embryo

Ultrasographic scanning results of utro-ovarian during the study
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