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Scope

The acope of the guideline document for bull selection, titled "Bull Selection Guideline
for Genetic Improvement,” issued by the Livestock Bevelopment Institute (LD in
Addis Ababa, Ethicpia, aims to standardize the bull selection process for artificial
inzemination (Al) and natural mating to enhance cattle genetic improvement in the
region. It bhegins with a historical cverview, highlighting the efforts in crossbreeding
local and exotic cattle since the early 1950s through various governmental and non-
governmental partnerships. The main secticns of the document inclucde:

Selection of Bull Dam Farm/Seuree: Criteria for choosing farms that contribute to
breeding bulls, emphasizing the need for farms registered on the MNational Cattle
Performance Recording database with organized data recording.

Selection Criteria for Candidate Breeding Bulls: Detailed processes and
parameters for choosing breeding bulls, encompassing cenetic selection strategies
such @z pedigree information, performance recording, estimated breeding values
(EBVs), and genomic selection methods like genomic BLUP (GBLUPY and single-step
{GGELUP (ssGRBLUF).

Breeding Soundress Evaluation (BSE): Extensive quidelines for assessing the
physical and reproductive health of bulls, including detailed examinations of physical
soundness, scrotal conformation, semen quality, and owerall health status to ensure
only the best candidates are selected for breeding.

The document also contains comprehensive appendices with tables and figures to
support the evaluation processes, such as reference values for scrotal circumference
and diagnostic tests forinfectious diseases relevant to breeding bulls.

{wrerall, the guideline is designed to systematize and enhance the genetic evaluation
and selecticn process of breeding bulls, ensuring high standards are maintained to
achieve genetic progress inthe cattle population of Ethiopia.



1. Background

i_attle genetic improvement initiatives in Ethiopia began in the early 1950s with
crossbreeding programs aimed at enhancing productivity by integrating exotic and
local breeds. Qwer the decades, governmental institutions such as the Ministry of
Agriculture (Mo, Ethiopian Agricultural Research Organizations, and the Mational
Artificial Insemination Center (MAIC) later restructured as the Mational Animal Genetic
Improvement Institute [(MAGIH) and now the Livestock Development Institute (LD
have spearheaded these efforts. Collaborating with nongovernmental partners,
including the International Livestock Research Institute (ILRI) and the Swedish
International Development Agency (SI0A), these programs utilized both natural
mat:jng ancdl artificial inseminaticn |Al) to develop crossbred cattle suited to local
conditions.

Established in 1981, the LDI holds the national mandate to coordinate Al services,
including training technicians, producing and importing semen, supplying liguid
nitrogen, and managing animal identification and performance recording. The
institute has historically partmered with regional agricultural bureaus to deliver Al
cenvices across rural, peri urban, and urban areas, ensuring broad accessibility to
genetic improvement tools,

To support these efforts, the LB wtilizes exctic breeds such as Holstein Friezian and
|ersey, known for their dainy productivity, alongside indigenous breeds like Borana,
Begait, Fogera, Horro, Irch, and Shekao, which are valued for their adaptakility and
resilience. Indigenous bulls are typically sourced from their native envircnments to
preserve genetic integrity, while exotic breeds are procured from government
rucleus herds, private farms, or through international imports.

Selecting candidate bulls for Al centera and natural mating requires a comprehensive
evaluation of phenotypic traits, genetic merit, breeding soundness (BSEY, and health
status. Howewer, current practices often priaritize physical conformation, disease
resistance, and basic breeding soundness evaluations, with limited emphasis on
standardized genetic evaluation. This inconsistency underscores the absence of a
unified national guideline to direct bull selection processes, leading to variable
outcomes in genetic progress and productivity.

T acdress this gap, this guideline aims to establish a standardized, science-bazed
framewark for selecting bulls for Al and natural mating. By harmonizing evaluation
criteria and procecdures nationwide, it seeks to enhance the genetic quality of
Ethiopia's cattle population, boost milk production, and improve reproductive
efficiency, ultimately supporting sustainable livestock development and food
sECurity.



Objective

To establish a standardized protocol for selecting candidate bulls for artificial
inzemination and natural mating in Ethiopia, ensuring the consistent application of
ccientifically validated criteria. This objective aims to enhance genetic gains, improve
milk yields, and strengthen the reproductive perfformance of the national cattle herd
through rigorous phenotypic, genetic, health, breeding soundness evaluations and
zemen quality evaluation.



2.Selection of bull source farms

To improve the gernetic cuality of naticnal herds, bull selection is primarily
conducted from Rrms registered in the Mational Cattle Performance Recording
Database managed by the Livestock Development Institute (LDIE. These farms must
follow structured data recording practices to qualify as sources for breeding bulls.

1.

Exotic Breeds: Farms with predominantly purebred and crossbred populations
of Holstein Friesian, Jersey, and other dairy or besf breeds are preferred for live
bull procurement.

Indigenous Breeds: Local breeds such as Borana, Begait, Fogera, and S$heko
are ideally selected from their reqions of arigin, where they thrive in their natural
environments. This ensures the preservation of their unique genetic traits.
Indigencus cattle may alzo be sourced from local marksts within their native
regions. While registration in the national databasze is not mandatory for these
breeds, it is crucial for ensuring traceability and health standards, Additional
selection of local breeds may be conducted from nucleus herds, typically
maintained in government ranches, universities, and reaearch institutes, where
these breeds are actively preserved and studied.

Following the selection process, a Memorandum of Understanding (Mol will be
established betwsen the LDI, regional Artificial Insemination {Al} centers, and the
owners of the selected farms. Thisagreement will formalize collaboration and outline
the responzibilities of each party in the supply of breeding bulls.



3. Selection Criteria for Candidate Breeding Bulls

Bulls born from the bestpedorming dams on each farm will bhe =elected as
candidates through a multi-stage selection process before being included in the
institute's semen-producing bull program.

3.1. Genetic Selection

3.1.1 Pedigree Infermation and Rocording

Pedigree records track the ancestry of individuals within a population, providing
inzights into genetic background and relationships, Therefore, pedigres information
is critical for estimating the breeding value of a candidate bull. The candidate animal
must have at least the following details:

o Mational identification number
Birth date
Breed

o hex

e [Dam and sire information
Performance records of the relatives including milk yield, bocdy weight, dry date,
calving date, Al service, and health and vaccination history, should also be recorded
and entered into the national database.

3.1.2 Genotype Data

Whenever possible, genotype samples [hair, blood, or tissue) should be collected.
Key consiclerations include:
e Proper Hondling: lUse sterile equipment and gloves to  prevent
contamination.
o Labeling and Storage: Clearly label szamples with (D, type, and date, Stare
thetmn appropriately to maintain DMNA integrity.
o Ethical Compliance: Adhers to ethical standards and cbtain necessany
approvals for animal welfare,

2.1.3 Estimated Brecding Value (EBY)

Estimated Breeding Yalue (EBY) represents an animal's genetic potential and is
calculated using statistical models incorporating pedigree data, performance
recards, and,/or genomicinformation. A positive EBY indicates superior performance
relative to the populaticn average, reflecting the genetfic contribution to trait
performance, For example, a positive EBY for milk vield is desirable, while a negative
EBY is preferred for calving interval, Traits included in genetic evaluations should be
z2lected based on their economic importance and data availakbility.
{3enetic evaluaticn methods include;

e Pedigree-based Best Linear Unbiased Prediction [BLUP)

o Genomic BLUP (GELUP)

e Single-step GELUP (ssGBLUP)



Pedigrec-based EBY Estimation:
This process involves three stages:

1. {Onfarm pedigree and performance data collection.

2. Data entry and valiclation.

3. Dataanalysis [EBYsand Indexes).

Genomic Selection Methods:

1. Genomic BLUP {GBLUP}: This method uses genomic relationships o
estimate genetic merit. It involves genobyping young selection candidates and
calculating Genomic Estimated Breeding Values [GEBYs) by summing the
effects of relevant SMP alleles, & reference population of at least 1,000
indivicuals with reliable phenotypic and genotypic data is reguired.

2. Single-step Genomic BLUP {ssGBLUP): This method integrates both
genotyped and non-genotyped animals, using pedigree and genotype
information simultaneously for more accurate evaluations.

By following these criteria and methods, the selection of candidate breeding bulls
ensures the enhancement of genstic quality and productivity in national herds.

SSGBIup

Phanotype

Figure 1, 3chematicillistmticn of genetic evaluation methods

3.2. Breed Descriptions

Ta enzure the accuracy and cansistency of bull selection, experts should establish
standardized entena by consulting resources such as the Ethiopian RBindiversity Institute,
the Food and Agriculture Qrganization (FACH, and the Domestic Animal Genstic
Rasources Information  System  [DAGRIS),  Additionally, published materialz  and
doguments fram breed socisties shauld be referenced, as thera is currently no universally
agcepted standard for deseribing indigenous and cormmercial breeds, This collaborative
.Iap]plrrqach will help maintain the integrity and effectivenass of breed improvement
intiztiees.



3.3. Breeding Soundness Evaluation (BSE)

The physical examination of a bull should encompass on assessment of its overall
!'lEE;ItII:';, by condition, and structural conformation. Key aspects to evaluate should
include;
e Whether the bull's wvision iz sufficient for it to navigate its environment
effectively,
e Whether it possesses the structural integrity necessary for mounting and
moving around in pastures ar feeding areas.
e Whether it can raintain an appropriate body condition, avoiding being overly
fat ar thin.
Additionally, the examination should involve palpating the internal and external
genitalia to identify any abnormal adhesions, inflammation, or abscesses that could
affect breeding capabilities or facilitate the spread of diseases.
When selecting a breeding bull through physical examination, the following body
parts and overall condition should be carefully evaluated;

Byes

e The bull should exhibit a menace response (blinking) when its eyes are
examined.

e The eyes should be wellset into the head to minimize exposure, with a strong
forehead providing protection from sunlight {hooding),

e Bulging eyes should be avoided, as they are more prone to injuny.

e Pigmentation around the eyes should be present, especially in white-faced
breeds, to recluce the risk of eyelid cancer.

o A bull with impaired wvision or blindneas should not be selected for breeding.

e {_onditions such as pinkeye or cancer eye should be noted, as they can hinder
a bull"s vision and reduce breeding effectivenesa.

e A bull blind in one eye should be excluded from selection, as it poses a safety
risk to handlers and cows during mating.

e Anyabnormal eye conditions observed during evaluation should ke examined
by a weterinarian, and such bulls should be avoided.

Legs ard Feet

e Thefront legs of the bull should appear staight when viewed frarm the front.

e {Jnasatructurally scund bull, 3 vertical line should ke able ta be drawn from the
paoint of the shoulder to the middle of the claw.

e The condition of the claws should be examined, as it often reflects structural
issues in the legs.

e Long or excessively short claws should be avoided, as they may indicate
improper pastern angles, leading to uneven growth or wear.

e {wergrown, scissor-shaped, or severely curved claws should not be selected,
as they affect mokility and performance.

o Iild curling of the clawes is normal and acoeptabla.

e Bulls with normal front leg structure {as illustrated in Figure A of Figures 2 and
3] and correct pastern angles [Figure &) should be selectad for breeding.

e Bulls with foot structures like those shown in Figure 4 {4) should be preferred
for breeding purposes.



By following these guidelines, users should ensure that only bulls with optimal physical
health and structural soundness are selected for breeding, thereby enhancing the
overall quality and productivity of the herd.

A Normal B Eneck -kneea <) Bow- legged

Figure 2. Front l=g and Fest

Figure 3. Angle of the padtEtntjoint ) o0 meo sk N TR T

Large cutskde claw/long
e sl ) Sclzor claw

€

i B

Figure 4. Feet Structure

Sale wiew




The structure of the hind legs should be evaluated in a manner similar to that of the
front legs. Rear leq conformation should be given high pricriby, asthe hind legs are the
primary load-bearing structures during mounting and breeding and are essential for
proper maobility. The hind legs should have well-defined angles at the hip, stifle, hock,
and pastern joints, as illustrated in Figure 5 {4). Dreviations from these correct angles,
as shown in Figure 5 (B & C}, should be avoided, as they can lead to excessive wear
and tear on the joints, resulting inearly breakdown. Hind leg problems are one of the
most common reasons for bulls breaking down, making this evaluation critically
imporEnt.

When viewed from the rear and side, the bull depicted in Figure 5 (A) and Figure & [A)
demaonstrates the correct structure of the hind legs and fzet. Bulls with such
conformation should be preferred for selection to ensure optimal mobility, breeding
performance, and longewity.

A) Correct B) Bow legged
Figure 5. Hind leg and Fest structure {rear view)

A) Correct B) Too straight C) Sickie-hocked

Figure B. Hind leg and Feet structure {side view]

Wailk

The bull"s walk should be observed carefully to assess its gait and movement. & free-
moving gait should be looked for, with the hind feet stepping into the footprints of the
front feet, as illustrated in Figure 7. Owverstepping (where the hind feet land ahead of
the front footprints] or under stepping {(where the hind feet land behind the front
footprints] should be noted, as these are indications of structural problems.
Additionally, uneven footprints from the claws should be checked, as they may alsc
signal under lying issues.



When the bull walks, the hind feet stepping into the footprints of the front feet should
be considered the correct walk style. Bulls demonatrating this gait should be preferred
for selection for breeding purposes.

Figure 7. Proper Walk of the bull
Top line/ the back:

The top line ofthe bull should be evaluated as the total length of the animal, measured
from the front of the poll to the back of the rump. The top line should be divided into
three measurements: neck length, back length, and rump length, as illustrated in
Figure 8. These three measurements together make up the total top line length.

lcdeally, 2/3 of the top line should be composed of the rump length and back length,
The total top line or true top line should be calculated using the formula;

Total Top Line = 2/3TopLine ¥ 1.5

Far example, if a bull measures 70 inches in total length and its body length (back -
rump}iz 48 inches, the neck length should be clculated as follows:

e Mecklength = Total Length — Body Length
e Mecklength = #0inches —48 inches = 22 inches

Figure 8. Body length description



Maark Girth
The heort should be meosured os the total distonce oround the animol’s chest, just
behing the shavtder biode. At 12 manths of oge, the heart qirth shawld be equel fo or
ferger than the total top fine.
Guidalines far Meoasuring Heord Girth Using a Tope:

I. Bositian the bull 5o that its frant legs ore eventy ploced on the ground.

2. Ploce the fope meosure just behind the showlder blade,
3. VYWrap the tape around the buellt’s chest, down the fare-ribs, and under the body

behing the elbow,
4. Pull the tape snugly cnough fo koep the hoir Aot but pot so tight thot i indents
the fl=sh.
e
/5 )3\ ': ! 4h

Figqure 9. Heart girth measurement

Rump angle: The rump angle shoold be evalosbed to ensure proper stroctural
canfunnation. The pin bones should be slightly Iuwer than the hip banes, as dlustrated in
Figure 9 [A]. A pin bona higher than the hip bones is often, but not abweays, unclesirable. Bull.
wakh an extreme slope to the rump may also axhibit undesirable hock alignment or hind [eg
micvarment issues, which can affect robility and breeding performance.

Al Pins higher than hooks B) slightly slope frem hipsto pin. C) extreme slope
from hips to pin

Figqure 10, Eumpangle
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Shoulders: The shoulders and front leg structure of the bull should be assessed as shown in
Figqure 10, The shoulders should hawe a natural slope, with an anale of 15 60 degrees
considered acceptable. The shoulder should blend smoothly against the rib cage. Bulls with
shoulders that are wide at the paoint of the shoulder (hase of the nedk) or wide betueen Ehw
shoulder blades [when viewed from above] may prodoce heavily shouldered  calves,
increasmg the nsk of calving difficalties (Figura 110

e Straight Leg oo Much Angle

Daoy ‘=zt owor ot ros arag Long B, co* hneo
houde ‘s Sowe

Figqure 11. Front leg and shoalder structure of the bull

raneth whewlder s Prossinent shusiders

Figqure 12, Shoulder structore froam view

Body Conditfor S¢ore: Body Conditiun Sconng {BCS] is a practical teol for managng the
nutrition and fertility of breeding stock. Sconng s subjective. =0 all i should undergoe
training, and the same pereon should routinely pedorm the scoring to minimize variatmon
batween scorers. BCS iy assessed on a five point scala, where:

1="Yeny thin
& = Obeze

Bulls with a BCS of 2 or less should bhe deemed unsatisfactony, as they are unlikely o
perform adegquately during an intensive breeding period. Maintaining bulls within an
optimal BCS range (typically 3-4) is essential for ensuring their health, fertility, and
breeding perfformance.

11



Body condition score key:
Score

Backbone prominent Hips
and shoulder bones
prominent Ribs clearhy
wizible Taikhead area
recessed skeletal body
outline

Beore X

Backbzne visible Hips and
choulder bones visible Ribs
wisible faintly Taikhead area
zlightly recessed Body
outline bony

Score 3

Hip bones visible faintly Ribs
generally not visible Tail
head area not recessed
Body outline almost smooth

Scored

Hip bones not visible Ribs
well covered Tail-head area
zlightly lumpy Body outline
round

Score S

Hip bones showing fat
deposit Ribs veny well
covered Tail-head area very
lumpy Body outline bulging
due to fat

Temperament: |t should be understood that termperment, whether docile or aggressive,
is A heritabile Erait. While sorme bahavioral braits may not be evident at aneady age, certain bulls
miay display agoressive bahavior s they mature. Therefora, bulls that pose arisk to attendants,
handlem, orexparts due to aggressive behawar should be identified and colled from breading

(RIS EN
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Examination of S$crotum: the scrotum of 3 bull can be described as follows.

Stroight-sided serotum: This chape is usually due to a fatpad at the baze of the
sorotum which could interfere with testicular thermoregulation. The testicles in a
straight-sided scrotum are frequently only moderately sized {Figure a).

Normal seredum: This should be selected for breeding purposes and large sized
testicles are most frequently found in a normal-shaped scraturn [Figure b).

Pointy serotwm/Wedge-shaped scrofums: Testicles in a pointy scrotum are held
too close to the body and are most often undersized (Figure ::E

Figure 13. Scrotal conformation

Serotal circumference {$€): The scrotal circumference indicates the combined
testicle size and is one of the easiest ways to estimate of a normal tone having 3 greater
capacity to procuce semen and inseminate a larger number of cows, InTable 1 are the
minimum recommended scrotal circumference categorized per age group that a bull
must have to passa BSE.

Tabkle 1. Reference for Scrotal Circumference

Age {month) Bos Taurus (cm) Bos indicus (em)
==15 20 26
=15 ==18 21 28
=18 == 21 32 a0
=21 =24 33 31
=24 24 32

Technique for 5C Meosuremeant: The measurement is taken with scrotal tape. The
testes should be cradled in the scrotum by one handheld at the neck of the scrotum
with thumb and forefinger held either side of the neck of the scrotum [Figure 13). The
thumb should not be pushed in between the spermatic cords as this can push the
testes apart thus increasing the 5C falsely. The tape is placed around the wicest part of

13



the scrotum and pulled snugly until the skin iz indented, The procedure should be
repeatable and accurate within O.5cm with different operators using the same fape.

Figure 14. Technigque for 5C Measurement

Examination of tesBelas: Examination of the testes and associated structures is to
check for any abnormalities ar unevenness. This will identify a range of diseazes which
may permanently or temporarily alter the function of the testes, The testes should be
of no genetic abnormalities {e.g. hypoplasia), adequate size, normally formed and ne
swelling or hardening, no excessive fat depaosition in the neck of the scrotum, well-
developed epididymis and no cryptorchidizm.

Examination of the prepuce and pents: The penis should be felt to ensure that it
can move freely within the prepuce (sheath} and that there are no swellings or growths
on either the prepuce or penis [Figure 14 It is not possible to examine the penis fully
in the standing conscious bull; thus, it is important to check the peniz when is extruded
during]the testing of mounting akility (or when using an electro-gjaculator to collect
SEMEN) .

Desirable sheath Laose, yndesirable sheath

Figure 15. Sheath Conformation

Accessory sex glands: Accessory sex glands [serinal wesicle, Prostate and
bullbourethral | can be assessed for their development upon rectal palpation, and bulls
with accessory sex glands of well-developed shall be passto the next level of breeding
soundness evaluation. Moreover, for tough appreciate of the development of
accessory sex glands, the evaluation shall be carried out using ultrasound instead of
rectal palpation.

3.4. Disease control

Health monitoring and disease surveillance of candidate and semen-producing bulls
before isolaticn, during isolaticn,/quarantine, and throughecut their residency at the Al
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center are critical ko safeguarding both the health of the seminal donors and the herds
that utilize their semen.

3.4.1.Fro-cntry to Isolation

i_andidate bulls that are intended to enter a semen production center shall ke healthy
and free of infectious or contagious diseases and shall not originate from a herd under
guarantine. Subsequent to the pre- entry testing, the bulls should not be used for
natural service and should be isolated from the herd. The following pre-entry
examination and diagnostic tests shall be conducted.

Physicol Examinotion: Conduct a physical examination by a veterinarian within 30
days pricr to entry to ensure the bull shows no clinical symptoms of infectious or
contagious diseases.

Bovine Tubercelosis: Conduct a Single Intradermal Comparative Cervical Test
[SICCT) within 5O days prior to entry and ensure the result is negative. If the SICCT
result is not negative, perform a confirmatory Comparative Cervical Test ([CCTHwithin
10 days of the initial SICCT injecticn. If 10 days have passed, wait B0 days before
administering the CCT; and ensure the result to be negative.

Bovine Brucellosis: Conduct a Rose Bengal Plate Test {(RBPT) within 30 days pricr to
entry. If the result is not negative, perform a confirmatony brucellosis test, such as a
Complement Fixation Test (CFT}, within 30-80 days of the initial test and ensure the
result to be negative.

Bovine Viral Diarrhen Virus (BVYD¥): Conduct Competitive Enzyme-Linked
Immunosorbent Assays (cELISA) within 30 days prior to entry to detect antibodies
against BYDY in serum samples, ensuring a negative result, Use Antigen Capture ELISA,
[(AC-ELISA) as the preferred confirmatory test to detect Bovine Viral Diarrhea virus
antigens and identify persistently infected {Pl) candidate bulls. Hence, LDI's test of
preference shall be Antigen Capture ELISA test to test BVDY for candidate semen
producing bulls.

Infectious Bovine Rhinoiracheitis {IBR): Conduct serological tests to detect
antibodies against the 1BR virus in candidate bulls within 30 days prior to entry; and
ensure o negative result forit.

Bovine Compylobocteriosis  (Vibriosis):  Accumte diagnosis for
campylobactericosis is essential for candidate breeding bulls. [tis possible to use direct
microscopy test or gold standard test {culture and isclation test) to identify the
bacteria.

o lse aseptically collectad Preputial wash sample

o Atfield condition, use direct microscopy tests, But it has low sensitivity

* lse s@ining technigues (e.g., Gram staining] to identify campylchacter
organiams in preputial smears.

e lUse gold standard test: Culture the sample on specialized media (e.g., Skirrow's
medium) under microaerophilic conditions and isolate the bacteria

15



NB:

The bacterium is sensitive to environmental conditions, reducing test sensitivity.
5o, take percussion for it

lUse multiple diagnostic methods, when possible, to improve accuracy

Testing should be repeated periodically

Timely diagnose and remove infected animals to control the disease.,

Bovine Vererao! Trichomoniosis Test: Accurate and timely diagnosis for
Bovine Venersal Trichomoniasis is essential for candicate breeding bulls. It is

possible to use direct microscopy test or gold standard test (culture and isolation
test] to identify the protozea,

i_ollect preputial wash sample azeptically
Transport the sample to the laboratory promptly to ensure protozcan viability

Atfield condition, use direct fresh sample microscopy tests for motile protozoa, But
it has low senaitivity as the motility of T. foctes may decrease over time

Use gold standard test: Culture the sample an specialized media {e.q., Diamond’s
medium), and isolate identify the protozoa

Regularly test the breeding bulls and remove positive animals.

NB:

Ensure samples are fresh and keptin optimal conditions (e.g., warmand anaerobic)
during transpart to the laboratony.

Protozoa may die during sample transport, leading to falae negatives.
Culturing the sample requires several days [up to 7 days) bo confirm results.

Megative test results typically require confirmation through repeated testing {at
least three negative tests at weekly intervals).

Bulls are the primany carriers, so routine testing of breeding bulls is essential.

NEB:

n eddition to its nogative resuelts for the ohave flisted discase tests, verify thot the
candidate bul! hos boen vaccinated within the past six maonths for common discascs,
mciuding Arthrax, Blockleg, Pasteuretiosis, Lumpy Skin Diseose (L50), and Foot-and-
Mouth Disease (FIAD) befare selection for semen production.
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3.4.2, Isolation/Quarantine

Each bull shall successfully complets the isolation/qguarantine protocol befare being
permitted to enter the facilities occupied by resident semen producing bulls and
before any semen from that bull is released for use.

Each candidate bull shall be held in isolaticn/guarantine throughout the peried of time
necessary to conduct the tests listed below.

Bovine Tubercalosis: Conduct 3 Single Intradermal Comparative Cervical Test
[SICCT) at least 60 days after the date of pre-entry test and no sooner than 21 days after
entry into the isolation facility; and ensure a negative result, If the SICCT result is not
negative, perform a confirmatary Comparative Cervical Test [CCT) with a negative
result within 10 days of the initial SICCT injection. f 10 days have passed, wait 60 days
before administering the CCT.,

Boving BruceMosis: Conduct a Rose Bengal Plate Test {RBPT) no sooner than 30 days
after the pre-entry test and no socnerthan 21 days after entry into the isolation facility;
and ensure a negative result. [f the RBPT result is not negative, perform a confirmatony
brucellosis test, such as a Complement Fixation Test [CFT), within 30-80 days of the
initial test and ensure the result to be negative.

Bovine Viral Diarrhen Virus (BVYD¥): Conduct Competitive Enzyme-Linked
Immunosorbent Assays (CELISA) to detect antibodies against BYDY in serum samples
no sooner than 30 days after the pre-entry test for brucellosis and no sooner than 21
days after entering the isolation facility and ensure a negative result. Use Antigen
{Capture ELISA (AC-ELISAY as the preferred test to detect Bovine Yiral Diarrhea virus
antigens, and to identify persistently infected (P} candidate bulls, and confirm
negative results from c-ELISA. Pricritize AC-ELISA as the test of choice to screen BYDY
in canclidate semen-producing bulls.

Ay bull that hos active or persistent infectian for BYDY is not cligible for semen
callection ond s not permitted ta remain in the isalotion facility or resident hord,

Infectious Bovine Rhinotracheitis {IBR): Conduct serological tests to detect
antibodies againstthe |BR virus in candidate bulls no socner than 30 days after the pre-
entry test and no sooner than 21 days after entering the isolation facility; and ensure a
negative result,

Bovine Campylobuacteriosis (Vibriosis): Accurate diagnosis is essential for
controlling the disease in breeding herds. It is possible to use direct microscopy test
or gold standard test [culture and isclation test) to identify the bacteria.

o |Ise azeptically collected Preputial wash sample

o |Isedirect microscopy tests. But it has low senaitivity

» |se staining techniques fe.g., Gram staining) to identify Campylobacter
organiams in preputial smears.

o |lUse gold standard test: Culture the sample on specialized media (e.g., Skirrow's
medium) under microaerophilic conditions and isolate and identify the bacteria.
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NB:

e The bacterium is sensitive to environmental conditicns, reducing test sensitivity. 5o
take percussion for it.

o |Ise multiple diagnostic methods when possible to improve accuracy
o Testing should be repeated periodically

e Timely diagnose and remove infected animals to control the disease.,

Bovine Venereal Trichomoniasis Tesk: Accurate and timely diagnosisis crucial for
controlling Bovine Yenersal Trichcmoniasis in breeding herds. It is possible to use
direct microscopy test or gold standard test [culture and isolaticn test] to identify the
protozoa.

o {_ollect aseptically preputial wash sample
e Transport the sample to the laboratory promptly to ensure protozoan viability

o |Ise direct fresh sample microscopy tests for motile protozoa. But it has low
zensitivity, a3 the motility of T. foctus may decrease cver time

o lsegold standard test: Culture the sample on specialized media {e.g., Diamond’s
medium), and isolate//identify the protozca

o Regularly test the breecling bulls and remove positive animals.
NB:

e Ensure mamplesare frezh and keptatoptimal conditions (&.q., warm and anaerobic)
during transpaort to the laboratony.

e Protozoa may die during sample transport, leading to falae negatives,
o {Zulturing the sample requires several days up to 7 days) to confirm results.

o Megative test results typically require confirmation through repeated testing {at
least three negative tests at weekly intervals}).

e Bullzare the primany carriers, so routine testing of breeding bulls is essential.

3.4.3 Resident Herd

Once a bull has completed the isolation testing outlined above with satislactony test
results, it may enter the resident herd where it shall continue to be tested inaccordance
with the below listed test procedures.

Bovine Tubertalesis: Conduct 3 Single Intradermal Comparative Cervical Test
[SICCT) at least 60 days after the date of isolation test and no sconer than 21 days after
entry into the resident facility; and ensure a negative result. If the SICCT result is not
negative, perform a confirmatery Comparative Cervical Test (C2CT) with @ negative
result within 10 days of the initial SICCT injection. f 10 days have pazsed, wait 60 days
before administering the TCT,
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e Cpnduct bavine tuberculasis (TB) tosting in a semen praductian center of reguior
mitervals, ideally annuolly.

o (f riasecurify measures are not srict, test bulls cveny s manths.

e Pause semen collection and distribution immediately for any bull that tosts positive
for lovine TE.

o Remove TB-positivie bulls from the semen praductian progrom immedictely.

Bovine BraceMosis: Conduct a Rose Bengal Plate Test {REPT) no sooner than 30 days
after the pre-entry test and no sooner than 21 days after entry into the resident Bcility;
and ensure a negative result. [f the RBPT result is not negative, perform a confirmatorny
brucellosis test, such as a Complement Fixation Test {CFT), within 30-80 days of the
initial test and ensure the result to be negative.

e Conduct Bovine rucellasis testing in o semen preduction center at regular inteneals,
icathy every six months.

o Ifbiosccurity meosurcs ore not strict, test bulls maore frequontly.

e Payse semen collection ond distribution immediately for any bull that tests positive
for rovine brucefiosis.

e FRemove Bovine brucelosis-positive bulls from the semen produdion program
nmmediotehy.

Bovine Yiral Diarrhea {BYR): testing BYD in @ semen production center should be
conducted regularly to ensure the health of breeding bulls and the safety of collected
SEMTEN.

o (Cpohduct Bovine Viral Dharrheo (BVD) testing in the semen production conter
Bionnencetiy,

e (ncrease testing frequency If biasecurity moasunes ore not strict.

o Perminently cull any bulls identifed os persistently infoctod (R} with BYDL
Infectious Bovine Rhinotracheitis {IBR): t=sting IBR in a sernen production center
chould be conducted regularly to ensure the health of breeding bullz and the safety of
collected semen,.

o Cponduct (BR testing in the semen production cemter bionniy,
o (ncrease testing frequency if biasecurity moasures ore not strict.
o Permionently cull ony bulls identificd os rositive with 1BR

Bovine Campylobacteriosis (Vibwiosis): Accurate dizgnosis is essential for
controlling the disease in breeding herds, Itis possible to use a direct microscopy test
or gold standard test [culture and isclation test) to identify the bacteria

o |Ise aseptically collected Freputial wash sample

o |lUsedirect microscopy tests. But it has low sensitivity

» |se staining techniques fe.g., Gram staining) to identify Campylobacter
organiams in preputial smears.

o lUse gold standard test: Culture the sample on specialized media (e.qg., Skirrow's
medium) under microaerophilic conditions and isolate and identify the bacteria
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NB:

The bacterium is sensitive to environmental conditions, reducing test sensitivity.
Sao, ke percussion for it

lUse multiple diagnostic methods, when poszsible, to improve accuracy
Testing should be repeated periodically

Timely diagnose and remove infected animals to control the disease.,

Bovine Venereal Trichomoniasis Tesk: Accurate and timely diagnosisis crucial for
controlling Bovine Yenersal Trichcmoniasis in breeding herds. It is possible to use
direct microscopy test or gold standard test {culture and isolation test) to identify the
protozoa.

Collect aseptically preputial wash sample
Transport the sample to the laboratory promptly to ensure protozoan viability

Use direct fresh sample microscopy tests for motile protozoa. But it has low
zenzitivity a5 the motility of T. foctus may decrease over time

Use gold standard test: Culture the sample an specialized media {e.qg., Diamond's
medium), and isolate//identify the protozca

Regularly test the breeding bulls and remove positive animals.

NB:

Ensure samples are fresh and keptinoptimal conditions (e.g., warmand anaerobic)
during transpaort to the laboratony.

Protozoa may die during sample transport, leading to falae negatives.
{Culturing the sample requires several days (up to 7 days) to canfirm results.

Megative test results typically require confirmation through repeated testing {at
least three negative tests at weekly intervals}).

Bulls are the primany carriers, so routine testing of breeding bulls is essential.

NB:

The zemen statian must remove bulls fwithin 48 haurs] which ore pasitive for (BR.
BY¥Ir Brucellosis and TE.

Bulls found positive far Compylabocteriosis ond Trichamaniasis shall be (salated
otnd treated.

in additian ta its negativie results for the obove listed discase tests, voccinote bulls
onnually os por the recommended schedule for cammeon discoscs, including
Anthrox, Blockicg, Posteureilasis, Lumpy Skin Disease (L300, and Foot-ond-Mouth
Disease [FAAD.
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The semen station sholl clso call thase bulls which provide enovgh deses of scmen,
whichover is ochicved eorlier. In additian, the bulls with poar libido, poor semen
quality, incurceble lomeness, ofc. shall olso be culfed.

3.4.4, Mecasurcs far Semen collected from infected bull

If a semen producing bull gets positive for either of the diseaszes, follow the steps
below to properly discard its semen:

3.5.

Immediately identify and segregate its semen.

Label it clearly as "BIGHAZARD" to avoid accidental use or distribution.
Keep the semen in a designated storage area until disposal is carried out.
Use separate cryogenic containers to prevent cross-contamination

Test each batch of the semen for the disease suspected

Dispose of all katches starting from the one that tested positive by thawing to
deactivate any vinuses, bacteria, or protozoa.

Dispose of the treated semen and any related materials in accordence with
regulations for bichazardous waste,

izlean and dizinfect all equipment, containers, and workspaces that came into
contact with the contaminated semen.

Imvestigate the source of contaminaticn and enhance biosecurity protocols to
prevent recLurrence.

Retest the bull to determine its infection status.

Libido and serving ability

Recognize libido as highly heritakle in cattle and associated with good
reproductive performance.,

Include libido and serving ability assessments when selecting bulls for breeding
purposes, as they are key predictors of fertility potential.

{Consider lctors such 3z age, sexual experience, locomotion ar back proklens,
and social dominance, which can affect libido and serving ability, potentially
reducing test reliability.

Evaluate libido on a 03 acale;
O Shy orno desire to approach the teaser.
1; Gull or wery reluctant to approach the teaser.
22 Active ar willingly approaches the teaser,
3: Aggressive or move towards the teaser inan uncontrolled manner.

Assess mating ability on a -3 scale based on the number of attermpts recuired for
a successhul ejaculate:
O Foor — more than 4 attempts,
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1; Fair- 34 attempts.
2: Good - 2-3 attempts.
32 Excellent— successful on the first attemygat.
e Disqualify bulls scaring G er 1in lbido and /ar mating behavior.

3.6. Quality Semen Production Ability

The most representative method to evaluate semen fertilizing capabilityisthrough wiva
fertility results. However, this is very sophisticated and time taking to practice. For this
reason, to predict fertility potential of the bull, szemen qualities must be assessed,

Macroscopic parameters: Aszess semen quality parameters such as color, volume,
and conzistency to diagnose accessory gland functionality, potential sperm
concentration, and estimated doses {Dhurvey etal, 2012).

Color of ball semen: Enzure the bull zemen has a milky to creamy appearance and is
free from contaminants such as pus, blood, feces, urine, or debriz. And |dentify
deviaticns in semen color as follows [Barszez, 2012

e Pink/red suggests the presence of blocd (which can be the result of penis abrasion,
fistulas of cavernous bodies, urinary stonest. Green suggests the presence of pus,
yellows suggests the presence of urine, and watery white suggests lower quantity
of spermatozoa.

Volume of seman: Measure bull ejaculate volume, which typically ranges from 5-8
ml but zan vary betwesn 1-15 mil.

o |Ise ejaculate volume, sperm concentration, and mctile sperm proportion to
determine the correct semen straw dosage during processing. Nevertheless, small
ejoculate volume is not problematic unless it is accompanied by low sperm
concentration and reduced motility [David, 2003),

o Account for genetic and non-genetic factors affecting semen volume, such as age,
breed, ejaculation frequency, nutrition, season, bull prepartion, collection errors,
and urogenital dizeases.

PH: Measure the pH of bull sermen, which should typically range from 6.2 to 0.8
(Barszcz, 2012). However, the pH can increase above 7 in cases of incomplete
ejaculation, overuse of the bull, yearling bulls, or pathological conditions affecting the
testis, epididymis, ampulla, or seminal vesicles (Sori, 2004). On the other hand, dense
zemen samples with excellent motility are often associated with lower pH values
[Earlszﬁr_, 2012). Therefore, it is important to consider these factors during aemen
evaluation.

Microscopic parameters: Assess microscopic parometers of semen, including
sperm mctility, morphology, and wiability. According to Grabam (2001), the
correlation between fertiliby and these parameters differs, with sperm maotiliby mnging
from 0.15 to .84, sperm morphology from 006G to 086, and sperm viability from
0.33 o066,

Mass aretivity: Assess this parameter promptly during semen analysis, and as it is the
most susceptible to change during semen analysis if not assessed promptly (Chunesy
etal., 2012}
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e Ensure the recommended value to be »+3 on a 04 scale;
O: Mo mass activity,
1; Weak activity without wave formaticon.
22 Small, slow-moving waves.
2 Vigorous movermnent with moderately mpid waves and eddies.
4: Dense, very rapid waves and eddies,

Individuer! Motiifty: Ensure bull sperm motility to ke abowve 7% in fresh and abowe
40-50% in frozen semen to avoid reduced conception rates or poor fertility outcomes
(Cavid, 2003; Karclina etal,, 2012). This iz one of the most widely used parameters to
evoluate the guality of semen intended for artificial insemination.

Viaiity tesk: Ensure the minimum acceptable standard for live spermatozeoa in bull
zemen o be 0% before freezing, when collected using an artificial vagina (David,

2003).

o Assess sperm vidbility using vital stains like Eosin-MNigrosin to verify the accuracy of

indiviclual motility estimates.

= Mote that the percentage of dead sperm should be lower than the percentage
of immotile spermatozoa.

= A higher percentage of dead sperm may indicate underlying issues such as
diseases, advanced age, or dysfuncticn of the accessorny glands or testes.
Therefore, while evaluating the viability of sperm considering these factors is
NECES5ArY,

Sperm Morpholegy: Ensure that the proportion of morphologically abnormal
spermatozoa does not exceed 15% in fresh and 20% in frozen semen for fertile bulls
(Barszcz, 2012; Karclina etal., 2012).

o {_onsider factors such as genetics, health conditions, and the bull's age, asyoung
and old bulls are more prone to producing sperm with structural defects.
Theretore, while =valuating morphology of sperm considering these factors is
NECES5arY,

Cancentration: An average of 1.2 X 10% sperm cells/ml franging: 0.3 to 2.5 X 108

spertm cells £ ml) is expected in a normal bull ejaculate.

e Mote that concentration measurements alone cannot differentiate between live
and dead sperm cells (Only it provides approximate counts),

e i_ombine concentration evaluation with additional tests, such as live-to-dead ratio
and maotility percentage, to ensure the required population of progressively matile
live sperm cells per dose is achieved (Dthureey ctal, 2012).

Hypo osmotic swelling test /HOST/: Use the Hypo-Osmotic Swelling Test (HOST)
as 4 basic method to evaluate the structural and functional memibbrane integrity and
activity of spermatczoa.

o Ensurethe HOST reactive percentage for frozen bull sermen isgreater than 40% for
better qualiby standards.

Acrosome Imbegrrity: Confirm that the acrosome is structurally and biochemically

intact, as it contains enzymes essential for penetrating the ovum and achieving
fertilization.
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e Ensure that the percentage of acrosome inkegrity in frozen bull semen is greater
than 65%,

Advencad technigoa of semen quality evoluation: The Computer Assisted
semen analysis system can assess various parametars such as total motility {MOT),
progressive motility (PMOT], curvilinear velocity (WCL), average path velocity (WAF],
straight line velocity [VSL), amplitude of lateral head displacement [ALHD)], linearity
LIM), straightness (STR}, beat cross frequency {BCF), and mean angular displacement
tMAD) The minimum acceptable values for these indices in bovine semen are as
follows.

Tablz 2. 5perm kinematic indices for approval of bovine semen

kinematic ndex/indices Mirarnum valua for appraval
WL of <10um/ 5 Static

WL of 10- 25um/s Slo

WL of 25 - 5dnm/s Medium

WICL of =50nm/s Rapid

WL of 25 - 50um/s and STR = 70%. meadium progressive mobls spanm

WL of =50um/s and STR = 0%, rapidly progressive metile sperm

Prograssivity GTR =70%

Cther functienal kinematic parameters (VAP, 5LV, STR, LIN] can be calculated indirectly
using the individual spermatgroen's WL trajectones through the 1585 software
program,
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4.Selection Criteria Form

Bulls to be selected as candidates for semen production and farthose who are
in production should be sound for breeding purposes and should pass and attain
at least the minimal expected threshold criteria. Hence, while candidate bull
zelection iz carried out and while evaluating semen producing bulls, the
following points should be considered and assessed for their fithess/soundness
[For the standards set in bull selection guidelines),

O Mame: Dale Cose Mo,
Addross Bull ID Brocd
Tel, Mo, .
shhakyile) Birth Dale Age (Manth)
Marre ard addiess ol the Tam
L1y Critnia w b consfdoered
1. General And Reproductive Physical Examinations
1.1. (aneral Physical Examnations
Brocd  [The ball should congistonly exhibil the delining iraits ol is Breed,
efiaraeionshic| . )
i Fil —--—-- Susnfeions —-—--—- - Unlil—-—-—
] Thi Bull's physical eanfemalion hould Sabibil ronmal.
Fhysical | o _
eonjcrrodion Ml —--—-- Suspicious —--—--—- - Unlil—-—-—- —
The Bull should maintafn a maderaie body condilion scors (BCS - 3.5] o
slicthly higher, weiih corelul consfleration given Lo fis age, breod, and
sl during body condition evalualion.
Body . . .
eonchilion [l —--—-- Suspicious —--—--—- - Unlil—-—-—- —
Fermgeramen [The Boll Le be selecled Tar semen preduetion shoold e calm in ils
[ chara ber [il—=--—-- Suspitiog g —--—-—-—-- - Unfil—--—-—
1.Z. Reproductive Structural and Physical Examinations
Sraturty Serelum of the bull should e pendulows with o distingl aeekal pofl of
allachmenl and it shaulel hawve necerinkling
[l ==-—-- Juspieioy§ —--—-—-—-- - Unlil =--—-- —
Scrotol Scrotal circurnference for 3 vearling candidate bull shaould be at least 30 ey,
CircumferenceMensured valug ——-- Fit——  Suspicious Unfit —

Teslielog

Teslielers ol e Lol [sshcaled B2 palpsabed coliveby foe thafe sfee, consisionoy
kned meshrlity in the serolumtand shiould be appropeiale Tor soch
parame s anel b syromelrical aned anifoom in sfze and consislency,
Teslicular biomelrics (ong b, widlh, hicknoss, valumea and w&inhl?
shiewald Do 3l boon lakien inlo considaalion,

[l —--—--

Suspfeicu s —--—--—- - Unlil =--—--—
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Cregniee Marme
A resy

Teal, Mo,
Aok e

Dale o M,
Bull IO Brogd
Birth Dl Aeae (anth)

Merrie ard addiess ol the Farm

5 Critenia o be consfelored
I ehuled bae palpated Loils entivg lenglh o reed il fom aned
rrssleney.
Epelictynis Ml —-—-- Suspieiogs —--—--—-- - Unlil—-—-- —
Copulcriory  Misualizod inspoction and for palpatfon have Le be takon fer their Torm,
crsislenay and abramalitios G an,
Orgpoes _ o _
[l —-—-- Suspicions —--——— - Unlil—--—-- -
Woeeessaey (Palpaticn has o be Laken Tor Lieie Torm, eansistenes ane abaooomalides §ir
o anyl,
gy L —-—-- Suspieiogs —--—--—-- - Unlil—-—-- —
Secandary Hore he maseuline doselopmenlal slalus, Fhfds (sexoal desicet and
S malfng behavior fabilfy 1o complele the serdice] of Lhe bull i be
selee L] howee e be considered
Chorgeter | o _
[l —-—-- Suspicions —--——— - Unlil—--—-- -
SeHman qualHy
Cralcyy The Bull®s somer bias e e milky oowhile ersamy
Obseryed color——  Til—-—- Suspicious —-—  Unlil—--—--
Virlueie The Bl somer wolume Bas o e 2-3l e mesl cosss
hAeasured Value—-—-— Til——  Suspicicus—-  Unlil—-—--
Concentralion [The bull's semen concenliation has o be 0,3 02,5 X704 speim cells
Sml Measmed Value —-—— Til—-—-  Suspicious—-- Unlil—-—--
Mo aclily  [The ol spermalecod moss aclivily shall be == 3
hAeasured Value—--—- Til—-—-  Suspicious—--  Unlil—--—-- —
ety The Bull™s spermabeacd ivedividual melility For Tresh and frossn semen
ST T shall ke == 0% anel =—d0% rospoe livoely
Ly easured Value —-—-— Til—-—-  Sugpicicous——--  Unlil——
Morphofogy  The Bull® spermalcaca momshologieal sboemmality for oegn semen
shall b = =205
Measured Valae—-—-— Til—-—-  Suspicicus—-—  Unlil—-—- -
1.3 Wichiliny The Bull™s spermaboeoda wiabilily shall ke F0% belare ieczing
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Cregniee Marme Dale o M,
A resy Bull IO Broed
Tel, Mo, .
Aokl Birth Date Aeae (anth)
Merrie ard addiess ol the Farm
5 Critenia o be consfelored
A easured Value —— Til—-—-  Suspicious——  Unlil——- -
HOAT reactivityThe Boll™s spermabeaoa HOST meac livily shall be =—40% e hiozen
SCTF
s Value—-—  Til——-  Suspicicus —-—- Unfil—-—- —
AL S The Bull™ spermaliadd aerosom2 inlearii thall e —63% lar roeen
il ST

[N EATTYals RS (HTA Fil Suspicious—-—- Unlil—-—- —

1.4 |Peeficyr e crnet

B inedivielual s aneeslar's rail fmilk produclion] will be considersd and

Evirleacal i

Porfovemaeee  [bullls) wilh relative Best EBY hasdhave o be soleclod.
v e eliner [ETRNERTIYala R (NN Mt Suspieious—-—  Unlil—-—-- —
Gonelie s e as possible and eoenditions allow e Lok genamic cvaludation.

ballls! in the boerd er popalalion wilh best genelic meril [er a specilic
irterdad ail imilk production) hasdhave Lo ke asacssed and seloe lod

1.E. [Disermse

The Bl Lo be seleeled as candidate and o in produstion shoold be
[ree el any digeases in particulae oo Uase Tha disoedses ransrfllod by
somnen [like IBR, BYD, Tuboreulosis, Broeellasis, Campylobacleriess
el Tric homoaniasiss,

FRE-ENTRY TO ISOLATION  QUARAMNTINE TESTING:

1. O Bulls intznded o ener &l Conler shall e

o Healthy

o [rogolinfoclious o conlagious disease

o Molunder quiraniing

o Should ol be wsed Tor ralural service aller physical csam aned
L5 Lirhey

. fh-:la_uld b izelatou Trem other ealle alier physical ceam and
4l

2. O Teals and crarn rwsl bo perlomed, and resulls must be kngen
wilhin 30 davs befors bull gy enler e Al cemice iselalion lacility

SOLATION TESTING

1. O Sampling moy nel commence unlil Pre-Enley lesl rosulls ars
Fn r;nlmj.-n and belors the Boll hag enleroed Uhe Al Genlerfaellion
acilily,
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Cregniee Marme
A resy

Teal, Mo,
Aok e

Dale o M,
Bull IO Brogd
Birth Dl Aeae (anth)

Merrie ard addiess ol the Farm

oM

Critenia o be consfelored

INE:

Tezeling Mor Boving Trichomoniasis and Campalobaclorios s shall
bie eempleled Ter seven weeks (ol least weekly inlereals)

Teeling for Bovine brugolosts, BVD and IBR or seack B (Day 35)
allor ealey

Tieling foe Bowing luberelesis on Wesk 9 [Day 630 aller enliy
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