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Abstract

Artificial insemination is the technique in which semen with living sperms is
collected from the male bull and, processed, stored, and introduced into the
female reproductive tract at the proper time with the help of instruments for
the purpose of conception. This has been found to result in normal offspring.
In this process, the semen is inseminated into the female animals by placing a
portion of it either in collected or diluted forms into the vagina, cervix, and
uterus by mechanical methods at the proper time and under most hygienic
conditions. Also usually referred to as assisted reproduction technologies
(ART), including in-vitro fertilization, intra-cytoplasmic sperm injection,
embryo transfer, and gamete intra-fallopian transfer. The use of artificial
insemination is for the genetic improvement of farm animals. It is also used
for breeding dairy cattle and has made bulls of high genetic merit available to
all animals in the world Ethiopia is now grown, but oestrus detection is
difficult owing to poorly expressed oestrus of same breeds like zebu breeds and
the success rate in Ethiopia is still low, owing to a number of technical,
financial, infrastructural, and managerial and heat detection problems and the
demerits are they find trained skill, taking a lot of time and practice to carry
out efficiently and effectively each time. Because of this, a qualified vet or
animal technician will be needed and these can be costly. And based on
technique, Al was performed in three forms; they are Intravaginal, Intra
cervical, and Intrauterine, however, it has a major problem associated with
artificial insemination service, like, inability to detect estrus, disease,
management problem, poor inseminating technique, poor semen handling and
inability to control estrus cycle. Reproductive efficiency of the dairy herd is
important to the economic success of the dairy operation. Thus, the efficient
and accurate detection of estrus and the proper time of insemination is of
utmost importance if dairy producers want to increase the reproductive
efficiency of the herd.
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Introduction

Ethiopia is believed to have the largest livestock population in Africa and this livestock sector has been contributing
considerable portion to the economy of the country. It possesses one of the world’s largest livestock populations of
which >59.5million cattle population makes the country ranks first in Africa and 6" in the world, 30.7million sheep
population which makes 3" in Africa 10th in the world and 30.2million goats which makes again 3" in Africa and
8™ in the world. 2.16 million horses,8.44 million donkeys,0.41million mules,1.21million camels, and 56.53 million
of poultry population that includes (cocks, cockerels, pullets, laying hens, non-laying hens, and chicks) and 5.9
million bee hives that make Ethiopia to stand1stin Africa and 9" in the World (CSA, 2017).

In spite of the presence of large and diverse animal genetic resources, the productivity or that means both milk and
meat of livestock remains low in Ethiopia due to a lack of skilled manpower, lack of management program, poor
genetic potential, inadequate animal health services and other cases related to the productivity of livestock
(Gebremedhin, 2005).

The use of artificial insemination (Al) in Ethiopia is now grown, but oestrus detection is difficult owing to poorly
expressed oestrus of the same breeds as zebu breeds (Desalegn, 2008). Cattle breeding is mostly uncontrolled in
Ethiopia making genetic improvement difficult and an appropriate bull selection criterion has not yet been
established and applied (Kubkomawa, 2018).

Although artificial insemination (Al) has been operated in Ethiopia for more than 30 years the efficiency and impact
of these operations have not been well-documented (Alemayehu, 2010). Artificial insemination (Al) has become
one of the most important techniques ever devised for the genetic improvement of farm animals. It has been most
widely used for breeding dairy cattle and has made bulls of high genetic merit available to all animals (Lobago,
2007; Jodie, 2006).

Despite the wide application of artificial insemination and its success throughout the developed world, as a matter
of fact, the success rate in Ethiopia is still low owing to several technical, financial, infrastructural, managerial and
heat detection problems (Merga et al., 2010).

Therefore, the objectives of this paper are:

e To review artificial insemination in the dairy sector.
e To highlight techniques and uses of artificial insemination.

Literature Review
Definition of Artificial Insemination

Artificial insemination (Al) is the technique in which semen with living sperms is collected from the male bull and,
processed, stored, and introduced into the female reproductive tract at the proper time with the help of instruments
for the purpose of conception. This has been found to result in normal offspring. In this process, the semen is
inseminated into the female by placing a portion of it either in collected or diluted forms into the cervix or uterus
by mechanical methods at the proper time and under most hygienic conditions (Webb, 2010).

Artificial insemination is one of the technologies usually referred to as assisted reproduction technologies (ART),
in which, offspring are produced by enabling the meeting of gametes (spermatozoa and oocytes). Other techniques
encompassed by ART include the following: in-vitro fertilization (IVF) where fertilization takes place outside the
body; intra-cytoplasmic sperm injection (ICSI) which is a single spermatozoon caught and injected into an oocyte;
embryo transfer (ET) where embryos that have been derived either in-vivo or in-vitro are transferred to a recipient
female to establish a pregnancy; gamete intra-fallopian transfer (GIFT) where spermatozoa are injected into the
oviduct to be close to the site of fertilization in-vivo; and cryo-preservation where spermatozoa or embryos, or
occasionally oocytes are cryo-preserved in liquid nitrogen for use at a later stage (Ubkomawa, 2018).

According to Tadesse, (2010) despite a large number of livestock, there has been a decline in national and per capita
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production of livestock and livestock products, export earnings from livestock, and per capital Consumption of food
from livestock origin since 1974. The per capital consumption compared to other African countries is low due to
diseases in farm livestock have always been constraints of considerable importance to farmers, due to the lack of
any recording system and extensive way production, information on diseases is not well documented and the
measurement of the account of infectious and noninfectious diseases in a population assists in determining their
importance and the efficacy of control campaign is poor (Thrusfield, 2005).

The indigenous livestock breeds of Ethiopia have the capacity to cope with the harsh environmental conditions of
the country. They often have special adaptive traits for disease resistance, heat tolerance, and the ability to use poor-
quality feed which they have acquired through natural selection over one hundred of generations. They, therefore,
need relatively less environmental modification to achieve increased productivity (Agaze et al., 2010).

Despite this adaptation, Bos indicus cattle have some particular reproductive characteristics that contribute to poor
reproductive efficiency. The use of artificial insemination (Al) after estrus detection may be limited in tropical areas
due to the fact that Bos indicus cattle have a short length of oestrus behavior with a high incidence of estrus occurring
during the dark hours (Filho and Vasconcelos, 2010). On the other hand, temperate livestock breeds, although they
have the genetic capacity for high production, their performance in the existing environment is not that attractive
and they are not viable. The focus of breed improvement in Ethiopia so far has been through the cross-breeding of
the local livestock with exotic breeds (Million et al., 2006).

The national artificial insemination service mainly focuses on cattle to boost milk production and uses exotic and
local semen as appropriate. Exotic semen includes Friesian and Jersey, while the indigenous include Fogera, Horro,
Borana, and Begait. Having recognized the importance of artificial insemination in dairy development, the
government embarked on the technology on a wider scale and established the NAIC at Kaliti in 1981. The center
was initially designed to accommodate 25-30 bulls at a time. Office laboratories, artificial insemination training
(AITs) center, and other facilities were constructed. The center operates a semen processing laboratory and LN
processing plants. From the total semen produced, the major share is from Friesian 75.3% followed by Jersey
(10.5%). The National Artificial Insemination Center (NAIC) is now the only center that produces semen in the
country. On average, about 120,000 doses of frozen semen and 40,000-50,000 L of liquid nitrogen (LN) are
produced annually at Kaliti (Agaze et al., 2010).

History of Artificial Insemination

Historically the manipulation of the reproductive processes started in the early 1930s with the development of
procedures for artificial insemination. When it was feasible to deep-freeze the semen, the use of artificial
insemination became widespread in 1960-70s. With the concurrent developments in reproductive research on the
female reproductive process soon the procedures were developed for the induction oestrus cycle and
synchronization. Initially, this was done using steroid hormones, but subsequently the same was accomplished by
using prostaglandins (Sasidhara, 2006).

The first scientific research on artificial insemination of domestic animals was performed on dogs in 1780 by the
Italian scientist, Lazanno Spalbanzani. The first successful artificial insemination was performed in Italy in 1780
and over 100 years later, in 1890, it was used for horse breeding (Desalegn, 2008). His experiments proved that the
fertilizing power resides in the spermatozoa and not in the liquid portion of semen. Few further studies under
research station conditions helped this technique to be used commercially all over the world including in India
(Shehu et al., 2010).

Artificial insemination (Al) was the first great biotechnology applied to improve the reproduction and genetics of
farm animals and it has also had an enormous impact worldwide in many species, particularly dairy cattle. The first
cattle artificial insemination cooperative was started in the United States in New Jersey in 1938. The development
of techniques for frozen livestock and wild animals’ semen across the globe has made Al practice a reality. However,
in developing countries, improvements in livestock production have generally been lacking, and one of the
principals limiting factors has been the lack of genetically improved animals (Foote, 2002).

Artificial insemination is not merely a novel method of bringing about impregnation in females. Instead, it is a
powerful tool mostly employed for livestock improvement. In artificial insemination, the germ plasma of the bulls
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of superior quality can be effectively utilized with the least regard for their location in faraway places. By adoption
of artificial insemination, there would be a considerable reduction in both genital and non-genital diseases in the
farm stock (Troedsson et al., 2001). The testing of the bulls prior to being used as semen donors is the foundation
upon which the success of Al in milk production has been laid. Bull studs can almost guarantee an improvement in
body type and levels of milk production in female offspring sired by Al bulls. National increases in milk production
per cow is directly associated with the use of artificial insemination in dairy herds (Kubkomawa, 2018). Adequate
information is lacking on the performance of Al and factors affecting its efficiency under farmers' management
systems in Ethiopia (Woldu et al., 2011).

Artificial Insemination Techniques
Intravaginal insemination (IVI)

The vaginal Insemination, this method involves depositing semen deep in the vagina without any attempt to locate
the cervix. Semen is deposited in the anterior vagina. Vaginal insemination using fresh diluted semen is the simplest
and quickest method but requires a large semen dose (150-400 million spermatozoa per insemination), vaginal
insemination using fresh semen gives acceptable calves or lambing rate. Unfortunately, the transportation and
preservation of fresh semen limit its use among animal farmers. Therefore Al, using frozen-thawed semen is an
alternative and acceptable option. Vaginal insemination using frozen-thawed semen gives variable calving or
lambing rates; 17% (Donovan et al., 2004; Anel et al., 2005) and 67.4% (studied in 543 Norwegian crossbred
animals, inseminated with 200 million spermatozoa) (Paulenz et al., 2005

Intracervical insemination (ICI)

Intra-cervical insemination using fresh diluted semen is commonly used in Al of animals when performed properly,
cervical insemination with fresh diluted or undiluted semen results in high fertility, whereas the fertility obtained
following intra-cervical insemination with frozen-thawed semen is poor (Suranaree, 2009). Intra- cervical
insemination is performed by insemination at the cervical opening or at the deepest possible intra-cervical site that
is easily accessible without attempting to force the inseminating pipette into the cervical canal (Ayad et al., 2004;
King et al., 2004). The depth of penetration is related to the breed and age of animals (Kaabi et al., 2006). In older
animals, the cervix is longer and wider with looser folds, allowing easier passage of an inseminating pipette. The
depth of insemination has an effect on fertility and the pregnancy rate detected by ultrasonography at day 40 after
insemination and calving or lambing rates increase as the depth of insemination into the cervix increases (Suranaree,
2009).

Intrauterine insemination (1UI)

Intrauterine insemination is a treatment used in couples with mild/moderate male factor, when female partner has
at least one tube patent, and the use of Assisted Reproductive Technology (ART) is a highly successful methodology
for the treatment of infertility. Intrauterine Insemination (1Ul) is considered the simplest and least invasive procedure
with reasonable live birth rates and not needing expensive infrastructure (Ombelet et al., 2014). Inseminations have
been done in domestic and farm animals since the 1900s while human artificial inseminations began in the 1940s
(Bols et al., 2010)

Following intercourse, the entire male ejaculate is normally deposited in the vagina. A large proportion of the sperm
are immediately destroyed, a few sperm survive and swim past the cervix, into the uterus, and eventually into the
fallopian tubes to fertilize the egg. 1Ul is a type of artificial insemination in which there is a transfer of many motile
(actively swimming) sperm, through the cervix and directly into the uterus (Ombelet et al, 2006).

Major Problems Associated with Artificial Insemination
Inability of Oestrus Detection
Heat detection is basic to reproductive success in artificially bred dairy herds, yet estrus detection rates have

decreased in recent years. Reduced heat detection success tends to be blamed on increased herd sizes and more cows
per person, as well as higher milk production per cow (Lopez et al., 2010). Higher milk production is related to
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negative energy balance, which occurs when cows simply can't eat enough to replace body weight used to produce
milk. Researchers have generally attributed delayed first ovulation and smaller follicle size factors contributing to
reduced fertility rates to negative energy balance. Part of the negative relationship between fertility and high milk
production may be genetic. However, the genetic component in cow fertility performance tends to be small (Murray,
2011). Worldwide there are reports that indicate low rates of service in artificially inseminated cattle, mainly due to
problems in the detection of estrus. While few cows are detected in heat losses occur in significant herd reproductive
efficiency and commitment to the artificial insemination program. This commitment is even higher in Bos indicus
cattle, whose breeding behavior has special features of the heat of short duration with a high percentage of
expression during the night (Costa et al., 2004).

Both conceptions per breeding and heat detection efficiency increase when milk production increases. This indicates
that producers can have greater milk yield along with good reproductive performance. Effective heat detection
encourages a producer to take advantage of the superior genetics available through artificial insemination (Graves,
2009). Accurate and efficient heat detection in dairy cattle is a critical component of an artificial insemination
program. While it is essential for maintaining a profitable calving interval, heat detection has always been a major
challenge to most dairy herd managers (das.psu.edu). A frequent question concerning Al is: What time during estrus
should a cow is bred for the greatest chance of conception? Since estrus may last from 10 to 25 hours there is
considerable latitude in the possible time of insemination. Maximal conception is obtained when cows are
inseminated between mid-estrus and the end of standing estrus, with good results up to 6 hours after estrus. A
successful heat detection program and subsequent proper timing of insemination will pay dividends in increasing
reproductive efficiency (Webb, 2010).

Diseases

The other constraint like disease, of Al service, is animal health, it is challenged by a wide spectrum of diseases,
which remain as one of the main constraints of livestock development in Ethiopia. Incidence of diseases such as
Tuberculosis, Brucellosis, and Mastitis could increase with the introduction of grade cattle (Chebel, 2010).

Mastitis is the single most important disease affecting lactating dairy cows because of the economic losses related
to lower milk yield, milk discarded, culling, and antibiotic therapy of cows. Another very important consequence
of mastitis is reduced reproductive performance (Sharif et al., 2009). Lameness, udder health, and infertility are the
major concern of animal health services in the dairy sector. The main effects of diseases include mortality, reduced
production of meat and milk, decreased draught power output, lowered quality of animal products and by-products,
and the risk of zoonotic diseases to human beings. The areas with predominant infectious diseases have not initiated
to accept semen of improved breeds, which has affected the field of Al (Tadesse, 2010).

The venereal infection (Vibrio fetus and Trichomonas foetus) was an important factor in the problem of herd
infertility in a great many countries. The incidence of these infections has been markedly reduced, particularly as a
result of veterinary measures and the use of artificial insemination. In a number of countries, however, these
infections continue to be important causes of diminished fertility of the cattle population (Francisco et al., 2015).
Another infection that may cause considerable losses is Bruceila abortus. The infection has also been almost
completely eradicated in a number of countries and, in others, animals are being vaccinated.

In those countries, however, in which standards of cattle farming are lower, considerable efforts will be required to
eliminate this infection (Dobson et al., 2010). A large number of other infections may also give rise to abortion
(leptospirosis, bovine viral diarrhea), occasionally accompanied by the retained placenta and subsequent metritis
and infertility. Infectious pustular-vulvovaginitis (IPV) infections may be an incidental cause of diminished fertility.
When natural service is employed, only vaginitis will occur and fertility usually does not show a decrease. When,
on the other hand, semen infected with the IPV virus is introduced into the uterus, this frequently results in
endometritis and a decrease in pregnancy rates. The adequate inspection of Al bulls is therefore essential (Kruif,
2005).

The effect of retained placentas on subsequent fertility is due to delayed involution of the uterus and chronic metritis,
one of the more common causes of infertility. Vitamins A and D and selenium-deficient cows have high placenta
retention rates (Kononoff et al., 2007). Repeat breeding is a substantial problem in cattle breeding leading to large
economic loss for the dairy producer due to more inseminations, increased calving intervals and increased culling
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rates (Gustafsson and Emanuelson2002).
Management problem

Management is made up of a large number of entities that are of vital importance to fertility. The climate is an
important factor in the conception of cattle. High temperatures and a high degree of humidity will result in less
marked signs of oestrus and reduced conception rates. The proportion of cows in which embryonic death occurs is
believed to be much higher in the tropics than it is in the more temperate zones. The manner in which the cows are
housed was found to affect the pregnancy rate after the first insemination. The average rate is higher when systems
are adopted in which the cows have freedom of movement than it is in tie stalls. The differences between the herds
were found to have disappeared during the grazing season. Freedom of movement not only increases the intensity
of the signs of oestrus but also stimulates the onset of the cycle after parturition, particularly in primiparous animals
(Khalifa et al., 2008).

The selection of dairy cattle for milk yield has linked the endocrine and metabolic controls of nutrient balance and
reproductive events so that reproduction in dairy cattle is compromised during periods of nutrient shortage, such as
in early lactation. The energy costs to synthesize and secrete hormones, ovulate a follicle, and sustain an early
developing embryo are probably minimal compared to the energy needs for maintenance and lactation. However,
the metabolic and endocrine cues associated with negative energy balance (NEB) impair the resumption of ovulatory
cycles, oocyte, and embryo quality, and establishment and maintenance of pregnancy in dairy cattle. As the demands
for milk synthesis increase, reproductive functions may be depressed when no compensatory intake of nutrients is
achieved (Caraviello et al., 2006).

Several nutritional strategies have been proposed to improve the reproduction of dairy cattle with no detrimental
effect on lactation performance. Maximizing dry matter intake (DMI) during the transition period, minimizing the
incidence of per parturient problems, adding supplemental fat to diets, and manipulating the fatty acid content of fat
sources are expected to benefit reproduction in dairy cattle. However, factors such as high incidence of metabolic
diseases early postpartum, poor body condition score at first insemination, and excessive gossypol concentrations
in plasma are detrimental to the fertility of dairy cattle (Santos, 2008).

Nutritional imbalances, deficiencies, or erratic management of feeding programs for dairy cows can create large
numbers and various types of health problems generally categorized as metabolic diseases. The reproductive
performance of high-producing dairy cows on modern commercial farms is influenced by a multitude of factors. All
aspects of these operations, including biosecurity, employee management, housing, bedding, feed delivery, manure
removal, stocking density, animal restraint, heat abatement, and fresh cow management, were evaluated as
predictors of animal health, milk production, reproductive efficiency, culling rate, labor efficiency, and overall
owner satisfaction (Caraviello et al., 2006).

Moreover, compared with Bos taurus, Bos indicus cows have longer lengths of gestation and postpartum an oestrus,
making it difficult to adhere to 365 days calving interval even in ranches using natural service and resulting in a
large number of cows calving at end of the calving season and having less time with a chance to become pregnant
during the subsequent breeding season. These challenges are more critical in primiparous cows in pasture
management systems because the intake of nutrients during the postpartum period is not sufficient to meet
requirements for growth as well as lactation. As a result of the poor pregnancy rates in primiparous cows, many
producers maintain non-pregnant primiparous cows in their herds to be inseminated during the subsequent breeding
season, which contributes to reducing the profitability of cow-calf enterprises. Besides these differences regarding
the oestrus behavior and anoestrus length in postpartum cows, Bos indicus heifers reach puberty older and at a higher
percentage of body weight relative to mature body weight than Bos taurus heifers, resulting in a lower proportion
of pubertal females at the beginning of the breeding season and lesser pregnancy rates (Filho and Vasconcelos,
2010).

Poor Semen Handling
One obvious factor which determines the degree of success of Al is the quality of the semen used. Much has been

learned about factors affecting semen quality and methods of evaluation and means of maintaining quality through
lengthy storage. The commercial Al industry has a tremendous responsibility to sell only high-quality semen (Webb,
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2010). Careless semen handling is the second way artificial insemination (Al) can fail. The bull semen must be
stored, transported and thawed correctly to ensure it remains viable (Chatikobo, 2009).

Failure to follow recommended procedures for retrieving, thawing, and protecting straws until safely inside the cow
results in damaged sperm membranes, cold- and heat-shocked sperm, or impaired sperm motility. The final result
is an overall reduction in the fertile life of the frozen-thawed sperm in the straw (Gil et al., 2005). The canister is an
insulated container with vacuum insulation, for the preservation of semen, and for that he should receive liquid
nitrogen, which preserves the doses of semen frozen at a temperature of (196 °C) indefinitely, provided they maintain
a certain level, supplying them periodically. It should be handled with the utmost care to avoid damage that may
result in losses. To lessen the risks to the canister, it is advisable to build a wooden box for packaging, avoiding
shocks, movements that are too fast, and overturning spilling its entire contents. The liquid nitrogen evaporates
constantly, and the inseminator is alert to prevent loss of semen due to lack of nitrogen. To do so, you should always
measure your level with the appropriate meter; never letting the level below 15 cm. High consumption of nitrogen
can indicate problems with the canister as well as the formation of frost or condensate on any external surface may
also indicate defects (Costa et al, 2004).

Several methods of obtaining semen have been developed. Namely, the use of artificial vagina, by Electro-
stimulation method, by massaging the ampullae of the duct us differences through the rectal wall. Among these
methods, the artificial vagina method is most widely used today for the collection of bull semen (Tnau, 2008).

Cleanliness must be practiced to avoid contamination and deterioration of semen quality. Proper and careful
treatment of the bull is essential to bring about adequate pre-collection stimulation which will increase the quantity
and quality of semen obtained. Obviously, the collection of semen from a bull is a specialized skill and should be
attempted only by those with the proper equipment, training, and experience (Webb, 2010). Frozen semen is
transported around the world and domestically most commonly in ‘dry shippers. This is a shipping container that
contains no free liquid nitrogen in the container whilst holding the semen at (—196°C). This enables frozen semen
to be transported without being classed as dangerous goods (Nelson, 2010).

Freezing of semen for the successful preservation of spermatozoa, for long periods, is of great importance in
livestock breeding and farm management. There are two methods of freezing and storing semen: dry ice and alcohol
(-73.3 °C) and liquid nitrogen (-195.5 °C). Frozen semen will not deteriorate in quality over time, provided that the
storage tanks are not allowed to ‘go dry’ (Tnau, 2008).

Poor Insemination Techniques

The technique of inseminating a cow is a skill requiring adequate knowledge, experience and patience. Improper Al
techniques can negate all other efforts to obtain conception. Semen must be deposited within the tract of the cow at
the best location and at the best time to obtain acceptable conception rates. Accurate placement of semen during
artificial insemination is important for achieving good conception rates (Webb, 2010).

The faulty insemination technique is a major factor causing a low conception rate in many herds. Correct semen
placement is critical (Nafarnda et al., 2005). An accurate insemination technique requires concentration, attention
to detail, a clear understanding of reproductive anatomy, and the ability to identify the target area and properly
position the insemination rod. The variation in this study and others suggests that certain individuals have acquired
or perfected these skills to a much greater degree than others. It further demonstrates the need for routine retraining
and updating of professional Al technicians and owner inseminators (Connor, 2003).

However, in order to benefit from the advantages of Al, farmers must detect the oestrus periods of their cows
accurately, ensure that insemination is done at the correct time in relation to the onset of oestrus and detect any cows
that later return to oestrus, so that they can be re-inseminated without delay. Even when these conditions are
satisfied, optimum conception rates will only be achieved if the quality of semen used is good and the Al technicians
have adequate training and skills in the procedures for handling semen and performing inseminations (laea, 2007).

Any attempt to improve the efficiency of Al has to be based on an understanding of the most important causes for
failure under each specific production system. Lack of handling facilities makes Al difficult for the inseminators to
follow proper semen handling procedures and times. The traditional methods used for this rely on accurate recording
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and analysis of reproductive events such as oestrus, services, pregnancies and calving. However, records are rarely
kept by smallholders and, even when available, do not allow an assessment of the importance of factors such as
efficiency and precision of oestrus detection by the farmers or incorrect timing of insemination (Chatikobo, 2009).

Difficult entry of the Al gun into the cervix could indicate that the animal is not in proper oestrus or has some
pathological condition, such as infantile genitalia or an abnormal cervix. It may also be a reflection of the lack of
expertise of the inseminator. This suggests that technical training in Al and knowledge of reproductive anatomy and
physiology are important for the success of Al (laea, 2007).

Inability to Control Estrus Cycle

Although the oestrus cycle of the female is mainly governed by hormones that are secreted internally, there are other
factors that exert a considerable influence on it, either directly or indirectly. The extent of their influence varies both
between and within species and breeds. Apart from the abnormality of the disease, the most important factors
affecting oestral cycle appear to be the plane of nutrition, the length of daylight, and ambient temperature. The
inadequately fed female animal grows slowly and her sexual maturity, and hence the onset of her oestral cycle, is
delayed. Very large numbers of tropical cattle have to subsist on low levels of nutrient intake for long periods during
the year. As a consequence, the 1%t effective heat periods of heifers are often delayed until they are two years or
older (Payne, 1990).

Environmental factors such as high temperatures decrease oestrus activity. Ooestrus behavior was greatest in dairy
cows observed twice daily when ambient temperatures were less than 25 °C compared with temperatures above 30
°C (Todd, 2012). A combination of both visual observation and one or more of the detection aides increase the
efficiency of oestrus detection compared with visual observation or detection aides alone (Looper, 2000).

Heat Synchronization is a slight modification of Ov Synchronization. The Ov Synchronization procedure involves
the administration of GnRH seven days before injection of PGF,". The injection of GnRH provokes either atresia
or ovulation of antral follicles. PGF," then induces luteolysis of any luteal tissue, whether they are from spontaneous
ovulation or the GnRH-induced ovulation seven days earlier. Ov Synchronization then utilizes a second injection
of GnRH 48 hours later to provoke timed ovulation. Heat Synchronizations employs an injection of estradiol
cypionate (ECP) 24 hours after the injection of PGF," rather than the second injection of GnRH. HeatSync then
requires timed Al 48 hours later 72 hours after the injection of PGF," (Kesler and Steckler, 2002). The first results
with Ov synchronization indicated that all non-pregnant cows could be enrolled into the protocol regardless of their
stage during the oestrus cycle. To achieve success with these hormonal protocols, each farm has to develop a system
to administer the correct injections to the correct cows on the correct days, then subsequently Al the correct cows
(Grave, 2012).

A standard Pre-synchronization/Ovsynchronization protocol for submitting cows for the first Al service requires
that each individual cow receive 5 consecutive injections at the appropriate injection intervals. Failure to administer
any one of these 5 injections dramatically or completely reduces the conception risk to first timed Al and will
ultimately result in a delay in establishing pregnancy (Fricke et al., 2012). Protocols using GnRH and PGF2 have
afforded acceptable results in Bos taurus females (pregnancy rate 50%, but lower pregnancy rates have been
reported for Bos indicus cows. However, a commercial source of estradiol is not available for oestrus cycle
manipulation in many countries so other products (e.g., GnRH, LH) have been used to induce ovulation of dominant
follicles and follicular wave synchronization (Filho et al., 2009a). The mechanism by which GnRH induces new
wave emergence is based on inducing ovulation of dominant follicles, and its success is dependent on the presence
of a dominant follicle with ovulatory capacity at the time of treatment, which is acquired when ovarian follicles are
8.5 mm in diameter in Bos indicus cattle (Filho and Vasconcelos, 2010b).

Artificial Insemination in Ethiopia

In Ethiopia, Artificial insemination (Al) was introduced in 1938 in Asmara, then the part of Ethiopia, which was
interrupted due to the Second World War and restarted in 1952 E.C. It was again discontinued due to unaffordable
expenses of importing semen, liquid nitrogen, and other related inputs requirement. In 1967 an independent service
was started in the Arsi Region, Chilalo Awraja under the Swedish International Development Agency (SIDA). It
has been described that the technology of Artificial insemination (Al) for cattle has been introduced at the farm
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level in the country over 35 years ago as a tool for genetic improvement (Zewdie et al., 2006).

When Al was first introduced into agriculture there was an enormous outcry from the farmers. It gradually has
become an accepted practice in agriculture, as well as in human and veterinary medicine. The ability to freeze semen
and a high degree of fertilizing ability after thawing extended the power of Al, since a few selected bulls could be
used to inseminate many females in different geographical areas. By maintaining accurate records, breeding value
estimations of particular bulls could be calculated and resulted in a remarkable increase in milk production noted
earlier (Sasidhara, 2006). Al is commonly used in dairy and beef cattle to introduce superior genetics into the herd
and to eliminate the need to keep a bull on the farm. While the artificial insemination technique seems simple, it
takes experience and knowledge of a cow's reproductive system to successfully breed cows in this manner. The
recto-vaginal technique is most commonly used as it has the greatest conception rate (Connor, 2003). First of all the
equipment needed for insemination should be assembled. This includes the semen (usually frozen in thin tubes in a
refrigerated tank), paper towels, an obstetrical sleeve, lubricating material, and the inseminating rod. The equipment
must be kept clean to prevent the introduction of germs, dirt, or manure into the cow's reproductive tract (Nebel and
Dejarnette, 2001).

The cow to be inseminated must be in estrus for the insemination to be successful. Cows in estrus will be restless,
will mount other cows, and will allow other cows to mount her. The cow should be restrained in a place that is
familiar to her to keep her calm. Usually, this will be in her normal stall, using a headlock, head gate or halter to
keep her still. The semen is held in a pipette (straw) at an extremely low temperature. The selected straw is removed
from the tank and thawed prior to placing it into the inseminating rod. Typically, the semen is thawed using a warm
water bath at 32.2 to 35 °C for 40 to 60 seconds. This must be done before preparing the cow for insemination
(Stevenson, 1997).

The obstetrical sleeve on the inseminator’s non-dominant arm is placed and some lubricating materials are applied
to the sleeve. The inseminator’s arm is gently introduced into the rectum to clean manure from the rectum as he/she
advances the arm into it. The cervix is located and stabilized and a paper towel is used to thoroughly wipe the vulva
area and to clean dirty and manure. The towel is placed into the lower part of the vulva to spread the lips out, and
the insemination rod is gently introduced at a 30 to 40-degree angle without touching the vulva (Nelson, 2010).
Then the rod is passed through the vagina and cervical opening and into the uterus. Finally, the semen is slowly
deposited into the uterus and the rod is removed after the semen has been delivered. Part of the semen is deposited
just inside the uterus and the remainder in the cervix as the catheter is withdrawn. Expulsion of the semen should
be accomplished slowly and deliberately to avoid excessive sperm losses in the catheter. The body of the uterus is
short; therefore, care should be taken not to penetrate too deeply which might cause physical injury (Tanu, 2008).

Effects of The Artificial Insemination
Advantages of Artificial Insemination

Al is an essential technique in breeding programs with progeny testing. Al provides the opportunity to choose sires
that have proven to transmit desirable traits to the next generation and minimizes the risk of spreading sexually
transmitted diseases and genetic defects. So far, Al using frozen semen has played an important role in increasing
genetic progress by upgrading the reproductive rate of males. It increases the selection intensity since less bull is
needed and this is the basis for selection progress (Tadesse, 2010).

One of the major advantages of artificial insemination (Al) is the elimination of the costs and dangers of maintaining
a bull on the farm. The use of Al has cumulative beneficial effects on dairy because of the opportunity of choosing
sires that are proven to transmit superior genetic traits. The risk of spreading sexually transmitted diseases or genetic
defects is also minimized when Al is practiced on a dairy farm. Natural mating allows for the transfer of venereal
diseases between males and females. Some pathogens can be transmitted in semen through artificial insemination,
but the collection process allows for the screening of disease agents. Collected semen is also routinely checked for
quality, which can help avoid problems associated with male infertility (Chatikobo, 2009; laea, 2003).

The progeny testing can be done at an early age. The semen of the desired size can be used even after the death of
that particular sire. The semen collected can be taken to the urban areas or rural areas for insemination. It makes
possible the mating of animals with great differences in size without injury to either of the animals. It is helpful to
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inseminate the animals that are refusing to stands or accept the male at the time of oestrus. It helps in maintaining
accurate breeding and caving records. It increases the rate of conception. It helps in better record keeping. Old,
heavy, and injured sires can be used (Johnson, 2011).

Disadvantages of Artificial Insemination

Artificial insemination (like live breeding), requires that the cow is inseminated with sperm at the correct time to
ensure the best chances of conception. Al is a trained skill, taking a lot of time and practice to carry out efficiently
and effectively each time. Because of this, a qualified vet or animal technician will be needed and these can be
costly (Thomas, 2011). Other disadvantages of Artificial insemination include poor conception rates due to poor
heat detection and inefficiency of Al technicians, dissemination of reproductive diseases and poor fertility rates, and
if Al centers are not equipped with appropriate inputs and are not well managed (Gebre Medhin, 2005). High cost
of production (collection and processing), storage and transport of semen, as well as budget and administrative
problems, and inefficiency of Al technician is also other disadvantages of Al (Desalegn, 2008).

When receiving semen from another state or country, the timing becomes even more imperative, as it needs to arrive
within the correct time frame to thaw out and place in the cow. Al can be quite labor-intensive when it comes to
lining up the cow to inseminate and so becomes costly due to regular vet checks. Al decreases the value of stock
and increases the chances of cattle being largely inbred (Shehu et al., 2010). Artificial insemination can be limited
if the proper resources are not available, so there are some disadvantages. Al requires specialized knowledge, and
trained individuals and the time required to properly execute an effective Al program is considerably more than
with natural service. The extra help and time can often mean added expense (Gentry, 2010).

Economic Impacts of Artificial Insemination

In dairy farming like every other business, profit is the difference between expenses and revenue. The simplicity of
this statement hides two problems. First, expenses occur before revenue is realized. Second, it is almost always
easier to estimate expenses than it is to predict revenue. Unfortunately, it is necessary to spend money to make
money. It is not a goal to maximize expenses, but neither is it a goal to minimize expenses. Reproduction on a dairy
farm is a dramatic example of this concept. Reproductive expenses occur months to years before the revenue is
realized. The economic gains from reproductive management are greatest during periods of high milk prices and
are greater for herds with high levels of milk production (Fricke et al., 2012).

Reproductive efficiency of the dairy herd is important to the economic success of the dairy operation. Thus, the
efficient and accurate detection of estrus and the proper time of insemination is of utmost importance if dairy
producers want to increase the reproductive efficiency of the herd (Looper, 2000). Herd health programs, as
recommended by the veterinarian, must include a way to avoid metabolic disorders and prevent or control infectious
diseases. Frequently when metabolic disease increases, the opportunistic infectious disease also increases. Stress
from metabolic problems may decrease the cow’s resistance and compromise immune system function. If these
diseases are not prevented, very costly consequences in the reproductive, milk production and human resource areas
will occur (Smith et al., 2007).

Bovine reproductive diseases and conditions result in economic losses caused by decreased production and delayed
reproduction as well as increased treatment and preventative measurement costs (Suzanne, 2009). Economic
considerations illustrate the impact Al can have and perhaps in today’s marketing environment the argument for Al
has grown stronger. One major consideration is that to utilize Al effectively and reap some of the economic benefits
it must be coupled with an effective oestrus synchronization protocol (Miller, 2011).

Conclusion and Recommendations

Artificial insemination (Al) is the manual placement of semen in the reproductive tract of the female animal by a
method other than natural mating. Al is one of the technologies usually referred to as assisted reproduction
technologies (ART), in which, offspring are produced by enabling the meeting of gametes (spermatozoa and
oocytes). And uses three main techniques they are Intravaginal, Intracervical, and Intrauterine and where
spermatozoa or embryos, or occasionally oocytes are cryo-preserved in liquid nitrogen for use at a later stage. It has
various applications such as improving the genetics of farm animals; it has been most widely used for breeding dairy
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cattle and has made bulls of high genetic merit available to all animals and research model. And it has major
problems associated with artificial insemination services, like, as the inability to detect oestrus, disease, management
problem, poor inseminating technique, poor semen handling, and inability to control the estrus cycle. Thus, based
on the above conclusive statements, the following points are forwarded:

e Further technological experiments should be done to improve the techniques of Al.

e There awareness should be created to clinicians about the major problems associated with artificial
insemination services.

¢ Educating the livestock owners about the importance of Al and timely heat detection and appropriate time
of insemination
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