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1. GENERAL ASPECTS OF FERTILITY AND INFERTILITY

1.1. Introduction to fertility and infertility

Dairying in Ireland is changing. The removal of thmélk quota system will give
farmers the opportunity to expand production withpurchasing quota rights for the
first time in thirty years. A 50% increase in proetdan has been set (Food Harvest
2020). This will result in “significant regionalstucturing of milk production, which is
likely to present some challenges to the dairy @ssing sector” (L&pple and Hennessy,
2012).

Dairy production in Ireland uses a seasonal grasedsystem. To meet the ambitious
target increase it is necessary to expand cow nigméed increase milk yield/cow
(Shalloo et al., 2014). The importance of fertiliy greater in seasonal systems
compared with other systems (Veerkamp et al, 200 expenses linked with
decreased reproductive efficiency are larger inyasased models. Increased calving
intervals can reduce the synchrony between feefdlg@nd feed demand. It is vital to
plan your calving pattern so that feed demand rallgh with highest levels of grass
growth (Shalloo et al., 2007). The current natiome¢rage calving date is mid-March
and it should be mid-February. This could potehtiakesult in decreased grass
utilisation and shortened lactations (Shalloo et 2014).Key traits that influence the
economics of fertility are; increased calving ints (Esslemont et al., 2001), increased
culling (Esslemont et al., 2001), increased labmsts, increased costs associated with
additional artificial insemination (Al) usage (Bbard, 1990), interventions in one form
or another; veterinary/hormonal costs (Boichar®@9

Factors crucial to dairy herd reproductive perfanoe are: nutrition, mating
management, disease and genetics. Sub-optimalnmeniae will result if these targets
are not met. Fertility of cows has been on theideclThis decline has been shown to
have links with larger herd size, genetic merit foilk production and nutritional

management (Butler, 1998; Darwash et al., 1999).

1.2. Feeding Standards for Reproduction
Nutrition begins influencing the reproductive pdtahof the animal early in its life.
Nutrient changes in utero will dictate future penfance. Feeding level of the young

animal or “plane of nutrition” affects the age ahieh they reach puberty. In mature



adult animals inadequate nutrition can reduce toelyction of ova and spermatozoa
which can result in failure to conceive. In pregnyarthere are specific nutrient
requirements for maintenance and growth of theuke¥When assessing the nutrient
requirements for reproduction one must remember ortapt features of the
reproductive process. Firstly, consider that repotidn may not be the only productive
process. Young cattle may be expected to concedferd they have achieved their
adult body weight. These animals must continue grigwThe post calving cow is
expected to conceive again during high milk proaunctSecondly, one must remember
that the nutrient requirements of gestation varythe last weeks of pregnancy the
foetus rapidly gains weight, this increases therient requirements. Lastly, it is
important to note that reproduction can be termedadl or nothing” phenomenon, the
results of failure can be damaging for the farmdecow must produce a calf to produce

milk. Failure means no output and the farmer makiess.

1.3. Plane of Nutrition, Fertility and Fecundity

Nutrition is the primary determinant of fertilityhether the animal conceives or not)
and fecundity (the number and quality of ova shredhfthe ovaries) in females. In the
cow the ovulation rate is normally one. Twins am encouraged. High planes of
nutrition can reduce the survival of oocytes andmms by stimulating metabolic rate.
This increases the rate progesterone (establisham&himaintenance of pregnancy) is
degraded. Getting a cow to conceive two months galsing is a serious problem for
the industry. It is recommended that cows shoulddgaining weight at insemination.
This is easier said than done, it is difficult tosere a positive energy balance at this
time. Provision of inadequate amounts of food le@adextended calving intervals and

culling. Table 1.1., shows the connection between selected nutremdsreproductive

physiology.

Nutrient Effects Interaction
Phosphorus Imetabolism|feed intake
Copper loestrus resumption Molybdenum
tcalving interval
zZinc lspermatogenesis
Protein 11RDP |Embryo survival
Sarch TPre-service Post-service

Table 1.1.Effects of selected nutrients on the reproductiggrmance



1.4. Nutritional interactions with reproductive performance in dairy cattle

At parturition milk production rapidly increasehjd stress results in negative energy
balance (NEB) linked to DMI and therefore BCS duicg. Optimal BCS for cows is
3.0 (Loeffer et al.,, 1999).The greater the lossB&S the greater the reduction in
conception rate (Butler, 2000).NEB 3-4 weeks paséting is linked with timing of the
first ovulation. “The detrimental effects of [NEB].in early lactation appear to be
manifested as reduced fertility” (Butler, 2000%Itmportant to minimise the interval to
first ovulation which provides time for multiple dgs pre-service (Butler and Smith,
1989). Minimising the time interval between calyito first ovulation has a positive
correlation to conception rate (Butler, 2000).Tlkeel of progesterone in the blood
increases with each oestrus (Villa-Godoy et al881 $picer et al., 1990; Staples et al.,
1990). This increase is negatively affected by NEBla-Godoy et al., 1988; Spicer et
al., 1990). It is known that “The ability to produand maintain optimum progesterone
concentrations is important for fertility due tetbffects of progesterone from one cycle
to the next” (Folman et al., 1990).

Milk Production and Fertility in Dairy Cows

100 10000
90 + |+ 9000
= 80 - _—" 800 T
=70+ / 7000 9
£ 60 - - 6000 T
© 50 1 5000 2
S 40 - 4000 9
2 30 - 3000 g
S 20 1 £ 2000 &
S 10+ r 1000 =
0- ; - + —+ 0 =
1951 1975 1985 1996

CICR -+ Milk Production |

Figure 1.1The inverse relationship between conception rai) (@d annual milk

production of Holstein dairy cows (adapted fromI|Byt1998).

1.5. Dietary protein intake and reproductive performance

Due to the increase in genetic merit for milk prowion, nutritional demands have
increased. Diets containing 17% - 19% crude protem fed during early lactation
(Butler, 2000). It has been shown that high protdiets are linked to decreased
reproductive performance (Butler, 1998; Westwoodilet 1998). High protein diets
have no positive influence on oestrus resumptionddhce indicates the demands of



high milk production are linked to reduced concatibns of plasma progesterone in the
early breeding period (Butler, 2000). Successfukttgoment of the embryo depends on
the uterine environment. High protein diets chantdpe uterine pH and ion
concentrations resulting in poor fertility (ButléQ998). High protein feeding is linked to
increased blood ammonia and urea. Increased mipkasma urea nitrogen is associated
with a drop in reproductive performance (Butler989Westwood et al., 1998; Wittwer
et al., 1999). Plasma urea is inversely relatedHoof the uterine lumerfigure 1.2.
(Adapted from Butler, 1998) shows how changes asipla urea affect uterine pH.
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Fig 1.2Urea concentration and its effect on uterine pHafaeld from Butler, 1998).

It can be seen above that increased levels of wggalt in a more acidic uterine
environment. Higher urea will also negatively affethe inductive actions of
progesterone in the uterus resulting in sub-optienabryo development (Butler, 2000).
Increased urea levels change the pH gradient acelssand increases the release of
PGF2: decreasing embryo development and viability (Butl©98).

1.6. Genetics and Fertility

“Cows that have been highly selected for milk prdchn in recent decades have
suffered a decline in... fertility” (Walsh et al., 20). Rising milk yields, increasing
herd size, changing housing standards and incr@agasners doing their own Al/stock
bulls have all contributed to the difficulty in aeting high fertility (Rodriguez-
Martinez et al., 2008). A study in Ireland showkdttthe number of Al/conception rose
from 1.54 to 1.75 between 1990 and 2000, with aesponding decrease in conception
rates from 64.9% to 57.1% (Mee et al., 2004).

Relative Breeding Index focused on genetic improsimfor milk. A study by
(Dillion et al 2006) showed “Between 1985 and 2001 rate of phenotypic gain in



milk production per cow per year has been 193kgherUnited States, 131kg for the
Netherlands, 35kg for New Zealand and 46kg foraldl. This strategy underestimated
the antagonism between milk production and feyt{Evans et al., 2002; Berry et al.,
2003). Medium RBI dairy cattle were more profitabib@an high RBI stock when their
higher fertility was noted (Veerkamp et al., 2080)ell in tandem with the decline in
fertility; most replacements were by stock bullsen@tic merit of the replacement
heifers had stagnated (Wickham et al. 2012).Fochifted toward “functional
nonproduction traits associated with improved Meahd fertility” (Miglior et al.,
2005). Evidence is emerging that the lowest poihtcow fertility is past and

improvements are being made (Crowe, 2007; Normah,e2009).

1.7. The Economic Breeding Index (EBI)

EBI is aimed at helping farmers identify the mosobfipable bulls and cows for
breeding replacements. The EBI is measured agtiestheoretical base cow. A €1
higher EBI is expected to result in a €2 increasgrofit per cow. Since the introduction
of EBI in 2000, moderate but continued improvementgenetic merit for milk
production has been sustained as genomic techesl@ye adopted by dairy farmers
(Ramsbottom, 2014).

Year Milk Production Replacement Rate Net Profit

Yield Sales Rate Cost (€, 000's)
(kg/cow) (€,000's) (%) (€,000's)

1990 5,033 126 16 21 29

1993 5,307 136 21 28 30

1997 5,629 145 25 34 32

2000 5,609 148 26 35 33

2003 5,638 150 27 37 33

Change 605 24 11 16 4

Table 1.2.Impact of EBI (adapted from Evans et al. 2006)



Sub-Index Trait Economic Trait Overall
Weight Emphasis Emphasis
Production Milk -€0.09 10.6% 33%
Fat €1.04 3.4%
Protein €6.64 18.9%
Fertility Calving Interval -€12.43 24.0% 35%
Survival €12.01 10.9%
Calving Direct Calving -€3.52 2.8% 9%
Difficulty
Maternal -€1.73 1.3%
Calving
Difficulty
Gestation Length -€7.49 4.1%
Calf Mortality -€2.58 1.0%
Beef Cull Cow €0.15 0.7% 9%
Weight
Carcass Weight €1.38 5.1%
Carcass €10.32 1.7%
Conformation
Carcass Fat -€11.71 1.1%
Maintenance Cull Cow -€1.65 7.2% 7%
Weight
Management Milking Time -€0.25 2.1% 4%
Milking €33.69 1.9%
Temperament
Health Lameness -€54.26 0.6% 3%
SCC -€42.49 1.8%
Mastitis -€77.10 0.8%

Table 1.3Composition of the Economic Breeding Index.



1.8. Inbreeding in Irish Dairy Cattle

“Inbreeding is defined as the probability that talteles at any locus are ‘identical by
descent’ and occurs when related individuals aréethanbreeding produces inbred
animals and the degree to which an animal is inlisetheasured by its inbreeding
coefficient. Concerns over increased rates of imireg are mounting, attributable
mainly to the known deleterious effects of inbregddepression (McParland 2007).

Inbreeding depression refers to the reduction @amphenotypic performance as a
result of inbreeding. Inbreeding increases ata 0&0.10%, on par with most countries.
Despite the similar level of inbreeding, inbreeddepression of milk producing ability
is lower in Ireland compared to others. Inbreediegression of fertility is highest in
Ireland. If short term goals are pursued at theeagp of genetic diversity long term
genetic gain can be impacted. “Long term contrahbfeeding will rely on minimising
the genetic relationships both among the populaifoyoung test bulls and between the
population of young test bulls and the future bmegdemale population” (Mc Parland
2007)

1.9. Genetic Evaluations

To improve important traits on a given farm thenggec merit of the herd must be
measured. The effects of genes and the effecteeotihimal’s environment must be
separated. This way we can discern whether an &hasadesirable genes or is fed and
managed well. Once the genetic merit of the cowliesh ascertained a sire of suitable
EBI can be selected. Once a cow has been assdsseigiven Predicted Transmitting
Ability figures (PTA). The animal’'s PTA values amaneasure of the amount of a given
trait she is expected to pass on. An animal's P &qual to half its Breeding Value,
due to the fact that they only pass on half theimegg. Female offspring of a sire with a
PTA for milk yield of 150kg are expected to produd@kg more milk/lactation than
the female offspring of a sire with a PTA of 50Hdne actual differences between the
individual female progeny will not be this exactt lmn-farm genetic/financial data has
shown that EBI is associated with increased p(&amsbottom, 2014).The table below

illustrates how bull selection can achieve thelfgrisub-index target of €125:



Herd average fertility €25 €50 €75 €100
sub-index

Bull team average €225 €200 €175 €150
fertility sub-index

Expected heifer fertility €125 €125 €125 €125
sub-index

Table 1.4.Semen selection using EBI (adapted from Ramsbot2®1).

1.10. Establishment of Moorepark High/Low Fertility Herd

A study to evaluate the effects of genetic menitfétility traits on reproduction in
lactating dairy cows was established (Moore andeBu2014). An experimental herd
was established of heifers due for first calvingeTheifers had similar genetic profiles
for milk production but different genetic profiléar fertility either good (Fert+) or bad
(Fert-). The group represented the top 25% of thsh Iherd in milk production. The
herd also represented the top 20% (Fert+) and mofi&o (Fert-) in fertility. The
following parameters were measured during the kdndt and second lactation:

Fert + Fert-
Mean milk solids 436kg 424kg
Submission rates 83% 72%
Conception rate to first service 56% 33%
Services per pregnancy 14 2.2

Table 1.5.Impact of fertility on production (adapted from Mecand Butler, 2014)

The cows in the Fert- category needed an extraa3®8 tb get pregnant. This has a
negative effect on milk yield. The study’'s resultsdicated that a robust model for
investigating the causes of poor fertility” (Cummiat al, 2012). A further study was
undertaken to study the physiology of Fert+ and-Fsws during the transition period
(Moore and Butler, 2014). The study found that Fedws out performed Fert- in the
following categories; DMI, average energy balanoglk solids production, BCS
circulating insulin, IGF-I, uterine health, milk

circulating circulatingglucose,

progesterone analysis.
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A further study showed “twice as many cows in tighhr fertility sub-index category
survived to fourth lactation and they did so onrage nine months earlier than the
cows in the lowest fertility sub-index category”{Rsbottom, 2014).

A study of 18 spring calving herds had the follogvnesults:

Month of January February March April/May
calving
Avg. calving 25" Jan 18 Feb 168 Mar 22 April
date
No. of cows 88 975 493 258
Milk production
Milk solids 426 398 355 322
(kg/cow)
Daysin milk 292 276 245 197
Lactation 3.2 2.9 2.8 3.8
Number

Genetic merit

EBI €132 €125 €124 €109
Milk sub-index €14 €30 €29 €25
Fertility sub- €102 €85 €86 €78
index

Table 1.6.Calving date and production (adapted from Ramebgt2014)

Cows calving in January had the highest milk yiééspite having a lower milk sub-
index. The biggest factor that contributed to thies a longer lactation period. Earlier
calving cows had better grass utilisation. “Earltaftving cows spent longer in milk”
(Ramsbottom, 2014). These findings show that tkealidalving interval of 356 days is
linked to an EBI fertility sub-index value of €125.

Herd average Fertility sub-index range Expected caing interval range
<€50 >377 days
€50-€100 369-377 days
>€100 <369 days

Table 1.7.Calving interval and fertility sub-index (Ramslmstt, 2014)
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2. GENERAL ASPECTS OF HEAT DETECTION

2.1. Introduction

Effective mating management is vital to dairy farsaéAl programmes need accurate
detection of heat in the animal. This allows therect timing of insemination with
ovulation (Walsh et al., 2011). Failure in this Miinder the success of Al schemes and
lead to repeated services, more open days for dias @and impact on the farmers’
profit. Observation by a knowledgeable person resahe best method of heat
detection. Cows should be observed two/three toladg (morning, afternoon, evening)
for signs of heat. Efficient heat detection is labmtensive and time consuming but it

must not be neglected. Keep in mind that missetstvaidl result in economic losses.

2.2. What is Heat?

Heat or oestrus is the term given to the period dlcaurs roughly every three weeks
(18-24 days) in sexually mature, non-pregnant fesiaDuring this time they are
receptive to mounting by bulls/females. Onset is thuincreased oestrogen, this alters
the physiology and behaviour of the cow. Mountitagiging heat occurs in the first 12-
18 hours after the onset of heat. The cow is naildeuntil around 6-10 hours after,
when ovulation occurs. Following ovulation progeste is released. This prevents
further ovulations/heat signs. There is a smalldeim where fertilisation can occur.
Pinpointing this window relies on accurate heaed@bn. Recent studies have shown
that animals displaying “standing heat” decrease@0%. Also the duration of detected
oestrus fell from 15 to 5 hours (Dobson et al.,&00

Several solutions have been implemented. Tailtimgrand visual inspection is simple
and economical but its heat detection efficienages from 25-96% (Mee et al., 2002),
pedometers demonstrated higher rates of detect®h100% (Roelofs et al.,
2010).Accelerometer systems were also studiedkg et al., 2014). Their findings are

illustrated in the table below:
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Activity and ovulation responses of %
cows after induction of luteolysis

Cows with oestrus activity 71%
Cows that ovulated 95%
Cows with no ovulation 5%
Cows with no oestrus activity 29%
Cows that ovulated 35%
Cows with no ovulation 65%

Table 2.1.Summary of accelerometer study (adapted from \zalet al., 2012).

Several risk factors have been identified for pmquression of oestrus, many of them

are listed here:

Silent or anovulatory anoestrus

Parity (number of times a female has given birth)
Milk production (Sangsritavong et al., 2002)

Health (lameness) (Bergsten, 2001; Walker et GD32
Nutrition (NEB)

Housing (Tied/untied stall, pasture)

Season (Heat stress)

Number of herd mates in oestrus simultaneously IR®et al., 2010)

2.3. Signs of Heat
The most definitive sign of heat is when the coleva$ her herd mates to mount her.

She will be restless and will mount other cows. Thkowing secondary signs can

confirm heat:

Roughened tail head. This indicates recent mounting

Dirty marks on hips, sides and shoulders from thaf$1of herd mates.
Nervousness or restlessness. The cows may searatbfd she may also call out.
Grouping together, animals in heat will gatheriaups of three to five animals.
A clear, thick mucus discharge from the vagina bdlpresent.

Swollen vulva, on close inspection the vulvar kg8 be swollen and reddened.
Bloody discharge, this occurs at the end of estngsindicates a missed heat
(Diskin and Sreenan 2000).

13



2.4. Heat Detection Aids
Several aids to heat detection are commerciallylaba. None of these aids are a

replacement for the traditional methods.

Adhesive heat pads; a detector is glued along the spine between thebbnes.
Mounting will cause either a visual change/audgigmal to be emitted.

Chin ball markers on vasectomised bulls; When the infertile bull detects a cow in
heat and mounts her he will mark her back.

Tailhead chalking/painting; when the chalk is rubbed off this indicates mant
Pedometer; determines how far the animal has walked. Theings are entered

into a data base (Diskin and Sreenan, 2000).

2.5. Checklist for Heat Detection Success

In order to achieve a good conception rate, a argjanized heat detection program is

necessary, which should be organized based omlibging points.

1.

a kM 0D

6
7
8
9

Identify each animal and track individuals throughtheir life cycle.

Establish good record keeping.

Adopt SOP and follow them. Designate someone tn lobarge of heat detection.
Regular inspections of the herd for a minimum atylminutes three times daily.
Animals expected to come into heat should be grdupgether two weeks before
the start of the programme. This allows the anin@l&ll into a natural rhythm

and allows the farmer to tailor feeding to the aadsnf required. (BCS).

. Make note of any grouping activity.
. Use heat detection aids wisely. They are aidsemacements for observation.
. Synchronise with prostaglandins. Allows for gredteat detection.

. Treat lameness immediately. Lame cattle will navglstanding heat signs.

10.Document all activities and make note of datessKDi and Sreenan, 2000;

DuPonte, 2007).
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3. PUBERTY AND FIRST INSEMINATION

3.1. Introduction

The onset of puberty in cattle is influenced byritioh. The quicker the animal grows
the sooner it reaches sexual maturity. In catiedhset of puberty is governed not by

age but by size/weight. Energy rich diets inducleepty earlier.

Plane of At puberty

Nutrition

Age (months)| Weight (kg Height at theempty
withers (cm)| body fat
(%)

High 11MJ 9.3 282 110 7.4
ME/kg DM
210g CP/kg
DM

Medium | 10.1 MJ 10.8 282 112 7.2
ME/kg DM
181g CP/kg
DM

Low 9.5 MJ 16.5 316 119 7.0
ME/kg DM
135g CP/kg
DM

Table 3.1Age and size at puberty of Holstein cattle on défeé planes of nutrition (adapted from
Chelikani et al. 2003.)

Body size is the most important factor that decitdeseding time. Animals are
considered too small for breeding at puberty. TAeynot mated until 15 months old.
The female will have the nutrient demands of preggaand growth. Inadequate
nutrition during pregnancy will likely stunt thedtus/retard growth of the mother. It
can be dangerous if the mother has incomplete tskealievelopment. Narrow birth
channels can result in the death of the calf/cow.

It is advantageous for the farmer to breed anir@sreach breeding size early. This

reduces the portion of the animals’ non-productifee There are some drawbacks to

15



rapid growth in breeding stock i.e. fat deposititm.dairy cows, fatness in early life

may hinder production of mammaries. There is somwideace that rapid growth

reduces the useful life of cows. It is best practic feed animals for rapid increase in
size without excessive fat accumulation (Mc Doretldl 2010).

3.2. Breeding maiden heifers

Maiden heifers generally represent the highesegematerial in the herd, and it is
therefore logical to breed these high merit aninlsigh EBI Al sires to continue
genetic progress into future generations. Teagasmmmends the following programme
be implemented to optimise breeding. Inseminataarsbe carried out following
observation of a standing heat and/or removalibp&ant (or activation of a heat mount
detector), or as part of a synchronisation protocol

Prostaglandin synchronization protocols work wegjl for heifers that have started
cycling. Tail paint all heifers, and inseminatddaling observation of oestrus during
the first 6 days of the breeding season. All heifest inseminated in the first 6 days
receive a prostaglandin injection on day 7, andregeminated following observation of
oestrus in the next 3 — 5 days.

Heifers that failed to come into heat following tfirst injection of prostaglandin
receive a second injection 10 days later. Heifezsagain inseminated at a standing
heat, or receive fixed time Al at 72 and 96 h affter second injection. This protocol
generally results in submission rates close to 1@@Aéconception rates to first service
of 70%. All heifers should be observed for repesdth, and a stock bull introduced 5 to
6 weeks after the start of the breeding seasorcéRriyal 2002).
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4. FACTORS INFLUENCING EARLY EMBRYO MORTALITY

The ultimate test of the oocyte is the abilitybi® fertilised, develop to a blastocyst,
establish a pregnancy and produce a live calf. amdc mortality is a major cause of
reproductive failure (Walsh et al., 2011). Embryortality is divided into three stages.
Foetal mortality occurs between day 46 and paitarit(Committee on Bovine

Reproductive Nomenclature, 1972).

4.1. Very early embryonic mortality (Day 0-7): post conception and the animals at
risk are mainly the cows with high genetic merit foilk production (Snijders et al.,

2000), lactating animals (Leroy et al., 2005) amwmdve with low progesterone levels
(Diskin and Morris, 2008). Progesterone has noctliedfect on the embryo but alters

the endometrial secretions to promote embryonieldgment (Clemente et al., 2009).

4.2. Early embryonic mortality (7-24 days):the composition of the microenvironment
of the uterus is critical to continued developm@itzos et al., 2002). Factors causing
mortality at this stage are:

Low concentrations of progesterone and IGF’s (Lexbal., 2008).

Pathogenic bacteria (Sheldon et al., 2006).

Small embryos (low interferon tau production) (Sgaret al. 2008).

Gross chromosomal abnormalities (Peters, 1996).

4.3. Late embryonic and early foetal mortality (24285 days)

“The death of the embryo between days 25 and 4§estation and days 46 until
parturition” (Committee on Bovine Reproductive Norokature, 1972). Loss in this
period is lower relative to the earlier stages. jKegposure to stressors/pathogens at an
absolute minimum during this period to avoid alwortstill births (Walsh et al, 2011).
Cows with higher milk production/lactation have igher chance of losing embryos at
this stage than lower yielding cows (20% vs. 7%agtbncelos et al., 1997). Factors
associated with losses in this period are: geneditvironmental physiological,
hormonal (Diskin and Morris, 2008). Bacteria, veasfungi and protozoa are linked

with infertility/abortion during this period (Giverand Marley, 2008).

17



4.4. Neonatal death, calf mortality

Death of the calf “within 48 hours of parturitioollbwing a normal gestation” (Walsh
et al, 2011) is linked with difficult calving (dystia) in over 50% of cases (Meyer et al.,
2001; Berglund, 2008).Risk factors associated wgiilibirths: (Meyer et al., 2001;
Murray et al., 2008).

» Feto-pelvic incompatibility (most common (Berglurd08))

* Inbreeding (cross breeding alleviates (Berglun@3}p

e Twin calves (one/both calves stillborn in 28.2%wiihs (Snodgrass et al., 1986)

Neonatal calf mortality is also associated with: t&®ous, Coronavirus,
enteropathogenic E. coli, Salmonella spp., Crygtddpum infections (Snodgrass et al.,
1986).

EVENT  TIME ISSUE REASON(S)
(pavs) ;
Destrus SHORT, LOW Stress: w
Ovulation INTENSITY OgsTRus  of | L4H Lameness, $BCS, Mastitis Low LH, Oestradiol
B Low oestradiol Liver metabolism Heat strecs
FAILURE TO OVULATE 10% 1%
Poor follicle - Uterine pathology
Al Technician
FERTILIZATION : s ,
FAILURE Poor oviduct environment
Sire
PREGNANCY RATE B5% | 95% Poor oocyte ) Severe negative energy balance
Inappropriate lipid accumulation in cocyte
VERY EARLY B Poor utering environment Low Py previous cycle

EMBRYO MORTALITY Uterine pathology

Immune modulation
7 PREGNANCY RATE 55% | 75%
Chromosamal abnormalities
Poar CL/ Follicle
EARLY EMBRYD B Low progesterone

MORTALITY Liver metaolism

B Foor embryo-uterus dialog

Maternal | : ; ) !
recognition 21 RETURN TO SERVICE  55%  30% Fallure of ovulation or fertilization, Embryo mortalily See above
of pregnancy CULLING 10% | 5% Failure to get pregnant
PREGNANCY RATE  45% | 70%
LATE EMBRYO Embrya chromatin (epigenetics),
MORTALITY Poor placental function, Disease
75  PREGNANCY RATE 40% | 65%
FETAL MORTALITY Epigenetics, Disease
Term (Birth ~ 282/0 CALVING RATE 35% | 60%
STILLBIRTH % | 20% Dystocia, Twinning, Inbreeding KEY: W INDICATES SIGNIFICANT
. I55UE TO BE RESOLVED
60 CALF MORTALITY B% Disease

Fig 4.1.Major problems leading to low fertility during pregncy (Walsh et al. UCD 2010).
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5. FACTORS INFLUENCING FERTILITY IN
THE POSTPARTUM PERIOD

5.1 Poor fertility in high producing dairy cows
The following points must be considered post-partiimve are to increase the
reproductive performance of the herd:
1. Minimise NEB and resolve any infection of the ppattum uterus.
Expression/detection of oestrus followed by insextion (day 0).
Ovulation and fertilisation of a high quality ooeyday 1).

An early increase in progesterone secretion fraactrpus luteum (days 3-7).

o bk~ 0N

The uterine endometrium must produce an early @mpiogriate environment to

stimulate embryo development (days 6—13).

6. A large embryo producing adequate quantities arfaton tau (days 14—18) that
alters uterine prostaglandin secretion and sigmalsternal recognition of

pregnancy (days 16—18) (Walsh et al. 2010).

5.2. Metabolic state
5.2.1 Body condition score loss and negative energy balance.

Between 4-8weeks post-partum dairy cows experienceajor increase in energy
requirements due to the increased daily milk yidlde cow’s needs in this period can
only be partially met by increased feed intake rd@aining requirements are met by
mobilising energy reserves. As a result the aniemérs NEB (Grummer, 2007). NEB
has potentially dangerous consequences includiegrigk of developing metabolic
diseases, reduced immune function and a redugtitertility (Roche et al., 2009).

Body condition score is defined as “an internaglbnaccepted, subjective visual and
tactile measure of body condition” (Berry et ab0Z). Temporal changes in BCS are
used to monitor the nutritional and health statusnemals during their productive cycle
(Berry et al., 2007). It has been associated vattility both phenotypically (Buckley et
al., 2003) and through genetics (Berry et al., 2003

Cows with a low BCS at calving, or who suffer essige BCS losses, are: less likely
to ovulate, have reduced submission rates to Alljaed conception rate to first service,
lower six week in calf rate, increased risk of pragcy loss, increased calving to
conception interval (Berry et al., 2007; Rochelgt209)
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The abovementioned problems are shown to be litkéuhpaired oocyte competence
associated with a low BCS of 1.5-2.5 on the 5 pea#le (Snijders et al., 2000).Cows
that are over conditioned at calving (BCS>08.5) suffer from compromised fertility.
This is due to their lower DMI intake pre-calvingdatheir slower increase in DMI post
calving. This reduction in DMI compared to cowsidéal BCS results in greater fat
mobilisation. This results in a more severe NEBql®oet al., 2009).1t has been shown
that heat stress can exacerbate NEB in cows (SHelbAken et al., 2010). But this is
of little importance to Irish farmers.

Effective monitoring of BCS is vital to maximisintpe efficiency of a herd. BCS
pre/post calving gives an insight into nutritionahagement systems. It ensures that
the unavoidable NEB post calving will be mild. Is@ prevents “carry over” into the
lactation (Roche, 2006; Chagas et al., 2007). Itimportant to remember that
“minimising the BCS loss in the first few weeks p@&rtum is an imperative. It is
recommended that cows have a BCS of 2.75-3.0 (§c8)eat calving and that they are
managed to suffer a BCS loss not more than 0.5dwmtvwealving and first service”
(Crowe, 2008).

5.2.2 Metabolic disorders

During the transition period (2 weeks pre-calvidgweeks post-calving) the dairy
cow in under the influence of a number of stressbhese result in the cow entering
NEB accompanied by several endocrine, metaboligoéydiological changes (Walsh et
al., 2010). The abovementioned stressors alongfwither oxidative stress brought on
by mobilisation of fat stores lead to a state ofrdased immunity and inflammatory
response in the cow (Walsh et al., 2010; Sordillid aAitken, 2009). When
immuncompromised cows are at risk of developing:

* Acidosis

Fatty liver disease

* RFM

» Displaced abomasums

* Clinical hypocalcaemia (milk fever)
 Hypomagnesaemia

» Ketosis (Roche, 2006; Mulligan and Doherty, 2008)
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Cows that suffer from metabolic disorders in tleeiparturient period are more likely
to have mastitis, lameness and endometritis (R&D@5). These conditions all result in
impaired reproductive performance, economic losaeds animal welfare issues
(Ouweljes et al., 1996; Ahmadzadeh et al., 2009).

NEB can further affect fertility due to decreasadulin. Low insulin has a knock on
effect (decreased IGF-I) resulting in the uncouplof the somatotropic axis (Lucy,
2008). This results in the prevention of ovulatmithe dominant follicle (Beam and
Butler, 1999) and the delaying normal cyclic fuonti(Gutierrez et al. 1999). On the
other hand if cows have a greater plasma IGF-I @omation following pregnancy they
have a shorter gap between calving and commenceshéuteal activity (Patton et al.,
2007).

There has been speculation over the benefits bfgh starch diet, a so called
glucogenic diet or insulin promoting diet, and @bility to speed up resumption of
cyclic activity (Gong et al., 2002). Questions hdneen raised concerning its possible
harmful effects on embryo survival (Fouladi-Nasétaal., 2005). Further research has
suggested that a combined approach may be the avamrid; a glucogenic diet is fed
early post partum to encourage follicle maturatam@ resumption of cyclic activity.
This is followed by a lipogenic diet during the &déng period (a diet rich in fats). The
higher levels of fatty acids aid oocyte quality amdbryo development (Garnsworthy et
al., 2009).

A nutrition strategy should be implemented in thg dnd post-partum periods to
minimise the risk of metabolic diseases (Walshlgt2010). This should avoid the
potential occurrence of metabolic disorders, rasglin a cow in optimum health, with
no problems getting in calf and no detriment tdddon (Roche, 2006; Chagas et al.,
2007; Thatcher et al., 2010).

5.3. Postpartum resumption of cyclic ovarian funcon
5.3.1. Postpartum anoestrusin dairy cattle
Fertility of the postpartum period is negativelyfluenced by the incidence of
anoestrus characterized by the absence of oestrehaviour, which may be an
indication of suboptimal conditions (e.g., inadeguaeripartum nutrition) or pathologic
conditions (e.g., chronic diseases or uterine/avadiseases). Although initiation of
ovarian follicular growth in the postpartum perigdgenerally not affected, subsequent

development (deviation) and the fate of the dontirfalticle are the primary factors

21



that affect reestablishment of cyclicity. Anoestna be classified based on the three
functional states of follicular development; foléeemergence, deviation, and ovulation.

Prevention of anoestrus is preferable to treatnaewt can be achieved in part by
maintaining a healthy periparturient period. Totd&etunderstand the aetiology of
anoestrus and its prevention, research is urgemdded in the following three areas:
the role of peripartum diseases that influenceadyction, genes involved in ovulation,
and the influence of proteins (e.g., leptin) thppear to be important links between
metabolic signals and the neuroendocrine axis.

The “normal” post partum dairy cow is defined amé which has resolved uterine
involution, resumed ovarian follicular developmemiyulated a healthy dominant
follicle early post partum and continues to havermal oestrus cycles at regular
intervals at approximately 21 days, coupled witimkostatic concentrations of insulin,
IGF-I and glucose” (Roche et al., 2006; Walsh et2011). This definition is the ideal.
It has been shown in studies that as many asg#étycent of modern dairy cows will
display abnormal oestrus cycles post partum resulth larger gaps between calving
and first insemination (Opsomer et al., 1998) adl vas having lower rates of
conception (Garnsworthy et al., 2009).Several fattors for delayed first ovulation
have been identified:

* Primiparous cows (Tanaka et al., 2008; Lucy, 2001).

e Cows with periparturient disorders. (Crowe, 2008rri3worty et al., 2008).

» Season of calving. (Crowe, 2008; Garnsworty e28I08).

* Management system (Crowe, 2008; Garnsworty e2@08).

* Mastitis (Crowe, 2008; Garnsworty et al., 2008).

* Lameness (Crowe, 2008; Garnsworty et al., 2008).

» Severe BCS loss (Crowe, 2008; Garnsworty et aQ820

e Clinical endometritis (Opsomer et al., 2000).

» Severe NEB (Diskin et al., 2003).

* Heat stressed animals (De Rensis and Scaramu4d).20

5.3.2. Ovarian Follicular Cystsin Dairy Cows

Ovarian follicular cysts are anovulatory structutieat occur in 10 to 13% of cows.
During the oestrous cycle of cows, two to four wsawéfollicular growth occur. From a
cohort of recruited follicles, one is selected ¢ontinued growth and dominance while

22



the others undergo atresia and regress. Cysts loage been thought to be static
structures that persist for extended periods. Aigfocysts can persist for extended
periods, most regress over time and are replacedgdaubsequent follicular waves.
The next dominant follicle either ovulates or deya into a new cyst. The recruitment
of a cohort of follicles from which a cyst developad the growth rate of cysts to
ovulatory size are similar to ovulatory follicularaves, but the cyst continues to grow
for a longer period. The interval between wavesotiicular growth is longer for cows
with cysts than for cows with normal oestrous cgclEach wave is preceded by a
transient increase in circulating FSH. Near theetimf cyst development and
persistence, the concentration of FSH is not diffefrom that during normal oestrous
cycles. Serum concentrations of LH and estradigldré higher in cows that develop
cysts than in cows that do not. Conversely, hydathec content of GnRH is lower in
cows with cysts. Thus, cysts are dynamic structuaed their development and lifespan
are likely associated with altered hypothalamicdpipysial-ovarian function (Gaverick
1997).

5.3.3. Hormonal manipulation of ovarian activity

To achieve useful control of the oestrus cyclemf€ one must control the life span of
the corpus luteum and the follicle wave statushat ¢onclusion of treatment. The
growth of antral follicles in cattle occurs in wavduring the ovarian cycle and also
during the post-partum anoestrus period. The coroermeent of each new wave of
follicle growth is stimulated by a passing spikefafiicle stimulating hormone (FSH).
The life cycle of each follicular wave is around.@-days. During that time it ascends
through the following stages: Emergence, Selecttmminance, Atresia (degeneration)
or ovulation (Diskin et al., 2002).

A dominant follicle will emerge from each folliculavave it is remarkable in its
“enhanced capacity to produce oestradiol, the ranarice of low intrafollicular
concentrations of insulin- like growth factor bindiproteins -2, -4, -5 and follistatin
and an increase in free intrafollicular concentragi of IGF-1 As well as an increase in
size” (Diskin et al., 2002).Different techniques ncabe used to control the

activity/rhythm of the oestrus cycle:
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1. Use of luteolytic agents (PG&dr one its analogues)

2. Use of gonadotropin releasing hormone (GnRH) totrobnfollicular wave
emergence and regress the corpus luteum (CL)

3. Synchronisation of the previous follicular waveldaed by induced luteolysis.

5.4. Uterine pathology, udder health and lameness

5. 4.1.Uterine pathology

At parturition it is normal for the cow to becoroentaminated, “80-100% of animals
[had] bacteria in the uterine lumen in the firsbtweeks post-partum” (Sheldon et al.,
2006). These bacteria coupled with reduced immumpetance in NEB can result in
infections.

The most common pathogens were: Escherichia calta®obacterium pyogenes,
Fusobacterium necrophorum, Prevotella melaninogesma Proteus spp.

These cause endometrial inflammation and purulaginal mucus (Sheldon et al.,
2009a). In 80% of these cases the cows will coritrelinfection. The remaining 20%
will develop metritis within 21days post-partumfdation with pathogens for three
weeks or more results in clinical endometritis Bx20% of the herd (Sheldon et al.,
2009a). Animals at increased risk are: cows witlng stillbirths, dystocia, RFM
(LeBlanc, 2008).A meta analysis (Fourichon et2000) showed that:

e Endometritis increased mean days open by 15

» Decreased the relative risk of pregnancy at 158 dawnilk by 31%

* Reduced the rate which cows became pregnant by 16%

Even following successful treatment animals wiN@20% lower conception rate and

3% of animals will be permanently infertile (Shetdet al., 2009a).

5.4.1.1. Metritis

The depth of inflammation is used to distinguisimaen metritis and endometritis.
The term metritis is often used to cover differatdgrine conditions; puerperal metritis,
endometritis, pyometra and other findings. In 2@&l&eldon et al. defined metritis
(puerperal metritis) as; inflammation of the utemesulting in systemic signs of
sickness, including fever, red-brown watery fouleing uterine discharge, dullness,
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inappetance, elevated heart rate and low produdtigunimarily occurs in the 1st week
after calving. A link has been shown between thieabmur, feed intake and metritis
(Huzzey et al., 2007). It was shown that cows ws#here metritis ate 2-6kg DM less
than healthy cows in the 2-3 weeks preceding @ingigns. The most common
bacterial isolates from cows suffering form metrittere E. coli as well as a variety of
other anaerobic bacteria (Drillich et al., 200MeTbiggest single risk factor for metritis
is RFM, conditions that impair feed intake or immnyrre also predisposing factors.
Cows with metritis display a moderate/severe iknaad require systemic antibiotics.
Based on current information the SOP should bergattcows with at least two
symptoms; RFM, rectal temp. >39.5C, dullness/inggpee, and fetid uterine discharge

with 3-5 days of systemic cetiofur or penicillingBlanc 2007).

5.4.1.2. Clinical endometritis

Endometritis is defined as uterine inflammation heitt systemic signs (LeBlanc
2007). Characteristic signs are muco-purulent/muntuliterine discharge associated with
chronic bacterial uterine infection, occurring tatkan 3 weeks postpartum. Utilising
histology it can be seen that endometritis is attarssed by disruption of the
endometrial epithelium, infiltration of inflammatorcells and accumulation of
lymphocytes, vascular congestion, and stromal ed®woanett et al., 1991; Bondurant,
1999).

The clinical approach to diagnosis is to examinescbetween 2 and 8 weeks after
birth to assess if they are involuting correctlgsgections should allow for normal
uterine involution, yet allow for treatment befdyeeeding. Cows that had twins, RFM
or metritis but not veterinary assistance were ntiékedy to have clinical endometritis
(LeBlanc et al., 2002b).Cows with milk fever regudtin recumbence at calving were at
substantial risk of developing clinical endomettitihere are several methods utilised
to diagnose clinical endometritis; inspection, vagicopy and palpation of the cervix,
uterus and ovaries. Palpation per rectum lacksatt®iracy to identify cows with
reduced fertility (Miller et al., 1980 Kristula ar8artholomew, 1998). Vaginoscopy
proves to be more sensitive in predicting infect{dfiller et al 1990). Endometrial
biopsy is accurate but is linked to lower fertil{ifiller et al 1990., Bonnet et al., 1993).

The prevalence of clinical endometritis is on agerd0.1% (Kelton et al., 1998). A
meta analysis of endometritis found; it increasesmdays open by 15, decreased

pregnancy by 150 DIM by 31% and reduced the commepate by 16% (Fourichon et
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al., 2000). Impacts of clinical endometritis inobydeproductive inefficiency, culling,
treatment costs, milk discard, labour and riskesfidues in food products. Studies have
shown that cows showing muco-purulent or puruléatine discharge 5 weeks before
the breeding season were 10-19% less likely torbgnant by 56 days into the breeding
season, also the average time to pregnancy wasd@yslonger than in cows with no
or clear mucus in the vagina (McDougall et al.,&00

Treatment strategies include; systemic/local amtiids and systemically injected
PGF2.. The aim is to reduce the bacterial load and badgstine defence/repair

mechanisms halting and reversing inflammatory cbharng the uterus.

5.4.1.3. Subclinical endometritis

No clinical signs are associated with subclinicati@netritis. Diagnosis relies on
cytology. It affects cows in the period betweera88 60 DIM at the relatively high rate
of 35-50% of cows. It has been linked with redupegignancy rate, increased average
time to pregnancy by 30-88 days and increased numibeows that fail to become
pregnant by 300 DIM by 20% (Kasimanickam et alQ£0Galvao et al., 2007).

Diagnosis of subclinical endometritis is more difiii than other uterine infections.
Ultrasound can be used to diagnose in some cakesin{anickam et al., 2004).
Cytology is the most reliable method but is quitenbersome to perform under field
conditions. Cytobrush may be simpler than lavagas(anickam et al., 2005b).
Treatment with either cephapirin IU or PGFREnproved the pregnancy rate in cows

with subclinical endometritis (Kasimanickam et 2D05a).

5.4.2. Madtitis and fertility

Cows with clinical mastitis (visible abnormaliti@s milk) in the first 28 days post
calving had delayed oestrus behaviour (91 days)peoed to healthy cows (84
days)’(Walsh et al., 2011; Huszenicza et al., 208B)days post birth an incidence of
23% was reported (Zwald et al., 2004). A link betwehigh yields and mastitis was
shown (Ingvartsen et al., 2003). The effect of miasin fertility is summarised below:

* More services/conception than healthy cows (2.11v6) (Ahmadzadeh et al.,

2009)
* Number of days to first Al was greater (Barkerlet098)
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» Cows with mastitis between Al-50 days of pregnahayg lower conception rates
and were more prone to embryonic death (Chebél, &094; Santos et al., 2004).

* Increased embryonic loss in cows that had madfter 50 days of pregnancy
(Santos et al., 2004).

5. 4.3. Lameness; its relationship with fertility.

Lameness has been linked with sub-fertility infileowing ways:

« Increased number of services/conception (Hernaatlak, 2001; Melendez et al.,
2003).

* Lower conception rates to first service (Hernandeal., 2001;Melendez et al.,
2003).

* Cows that were lame 30 days post calving wereylikeldevelop cysts. (Melendez
et al., 2003).

» Cows with lameness were half as likely to conceigsecows without in the first

150 days of lactation.

Melendez et al (2003) proposed that lameness areffeect on fertility could be due

to:

1. Histamine and endotoxins released during the dnape pH of the rumen due to
ruminal acidosis destroy the microvasculature i@ tdorium causing laminitis.
Histamine and endotoxins also effect endocrinelamauntion and disrupt the LH
surge (Nocek, 1997).

2. Hormones released due to lameness disrupt GnRHVdtehdez et al., 2003).

3. Post partum NEB may be greater in cows with lamemesthey are less able to
feed (Melendez et al., 2003)

5.5. Fertility terms and the vet’s role
5.5.1. Record Keeping
Basic: recording by hand in an ad hoc manner by farmerdeWrange of
sophistication. No milk recording/computerised melso
Standard: Manual records and milk recorded data.
Comprehensive: Computer based records. Either performed on-famby a

vet/office service.
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5.5.2. Fertility Terms
Confusing arrays of terms have been coined by waritertility professionals to
describe fertility performance and demonstrate oupment, so in this paragraph |

will introduce the most widely used terms and exptheir meanings.

. Calving Interval: Number of days between one calving and the nexnaaverage for

the entire herd. It can mask large variations betwanimals and fails to adjust for
culled animalsTarget: 365-375 days (355-430).

. Calving to first service interval: number of days from the time the cow calves td firs

service. It's a herd average; it may disguise v@amg and can't pinpoint problems.
Target: 60-65 days (40-80).

. Voluntary Waiting Period: time after calving when the cow is left unnervedlofs

for uterine involution/increased fertility as thaaijty of oocytes increases with each
oestrus. It can be difficult to track and implemewithout computerised records.
Target: 45-55 days (50-80).

. Submission Rate: percentage of cows inseminated at least onceeifirt three weeks

of the mating period after the voluntary waitingipd. Target: 70% (40-90%).

. Heat Detection Rate: proportion of cows identified in heat as a percgataf those

eligible for heat in a period. It counts missedtb#alse positives. An indicator of the

extent of oestrus expression/heat detecfianget: 70% (40-90%).

. Calving to Conception Rate: number of days from calving to the service at \Wwhéc

cow gets pregnant. It's the average performancalafows pregnant in the breeding

season. It can mask extreme resuigsgets. 85-95 days (80-150).
. Days Open: average number of days from calving to conceptoorcows conceiving

and from calving to culling for those failing td.dan be low if animals are culled due
to decisions based on milk etc. with no relevancettility. Target: 120 (120-150).
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8. First Service Pregnancy Rate: percentage of cows that have a pregnancy diagnosis

following first insemination. If there’s a delay@derval to first service it's possible to

have high pregnancy rates but see a slip in calvattgrn.Target: 55% (35-75%).

9. Overall Pregnancy Rate: the number of services given to a herd, over aoderi

resulting in a diagnosed pregnancy as a perceraéghe total services. It's too

historical and can’t pinpoint problemigarget: 55%+ (35-75%).

10.Assumed Pregnancy Rate: Any pregnancy rate not calculated from a diagnosis.
Usually based on a lack of service 60 days afterfitist. Can over-estimate the true
occurrenceTarget: 65%+ (35-85%).

11.Non-return Rate: calculated by Al services on the assumption thadva not being re-

served is pregnant. It ignores animals sold naialh and cows later served by a bull.

It can over estimate pregnancy raftarget: 75% (55-75%).

12.Conception Rate: measures the number of cows actually conceivingndisfrom

maintaining a pregnancy. This only measures thétyalbd conceive. Typically 30-

40% that conceive are later not in calf.

13.Culling Rate: the number of cows, that are sold, die or are tearesd out of the herd
before starting another lactation. It's too histatiand cannot catch problems before
they develop. A high culling rate may not indicatdertility issue.Target: 12-18%
(12-35%).

14. Failure to Conceive Culling Rate: all the cows, transferred out of a herd for failtoe

conceive. It's a percentage of the number of coalgireg. It's too historical and does
not pinpoint causeJarget :< 6% (1-20%).

15.100 Day In-calf Rate: percentage of cows in the herd diagnosed in-cadinatp a
service within 100 days of calvingarget: 90%+ (60-95%).

16.6-Week In-calf Rate: the proportion of cows intended for re-breedirgpdiosed in-calf
six weeks after the start of the breeding seabanyet: 75%+ (25-85%).
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17.200-Day Not In-calf Rate: number of cows that are diagnosed not in calf @ags
post calvingTarget:<6% (1-20%).

18.Percent Conceiving Of Calved: percentage of calved animals that conceive again.
Target: 87-89% (70-90%).

19.Percent Conceiving of Served: proportion of the number of animals served that
conceive.Target: 95% (75-95%).

5.5.3. Role of vetsin modern fertility management

The role of the veterinarian has evolved over teary. In the fifties and sixties
infectious causes of infertility were the main cemc(Brucella abortus, Campylobacter
fetus and Trichomonas fetus) along with imbalaricesiineral concentration. During
the seventies innovations led to hormonal manipaialets could synchronise oestrus,
induce parturition, treat cystic ovaries, endontistiand repeat breeders. The eighties
brought a shift to herd fertility aided by compusteNew infectious diseases (such as
leptospirosis and BVD) were discovered as well@sinfectious conditions (lameness,
increased milk yield, periparturient problems aedthstress)(Mee, 2007a).

As veterinarians became aware of the decliningifgrcauses were proposed, genetic
selection policies and management policies (Me®420t has been said that vets fail
to turn their theoretical knowledge of the pathagpblpgy of infertility into practical
solutions (Opsomer et al, 2006.).

The focus must shift from concentrating on indiats, problems and diseases to a
herd based approach. Herd management, suboptimi@rmpance metrics and non-
infectious production disorders are becoming imgoartVets must also compete with
paraprofessionals in the fertility business. Alhteicians, US technicians and farmers
themselves (Mee, 2007a) are bypassing vets andrpeny checks on uterine health,
energy balance and quality of estrus (Roelofs amahd€n., 2006).

Many vets are reluctant to change their methodekgiue to five main reasons

identified by Mee:
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. Clients do not demand it.Especially older farmers/small herds. They cadl Viet

for emergency cases.

. Vets cannot justify the cost-benefit ratio.Many vets will need to up skill and
invest in the new services. Clients are unwilliaghift from old systems.

. Lack of training and confidence needed to provide aspecialised fertility
management service.Especially in vets who are qualified over fiftegars.

. Challenging perceived wisdomVets are used to being the sole expert on farms.
This is opposite to the team based approach of mddgility management.

. Lack of financial incentives.Many vets make substantial financial gains through
meat inspection and government eradication schemssng labour intensive
fertility work unappealing. Farmers see no neednt@st in fertility when milk
prices are high.

31



6. CONCLUSIONS

| believe that a concerted approach is requirednémage fertility in Ireland. The
upcoming removal of the quota system will draslycahange the Irish dairy landscape.
Larger more professional dairy farmers will be ameged whereas the smaller less
efficient herds will be put under more strain. Vetsist change with the times and
switch from individual interventions to educatingetfarmer about management and
prevention, and working with other fertility speés. A herd level preventative
programme that will minimise risks and maximise darctivity should be the goal.
Every potential hindrance to productivity must leeagnised and planned for. The
aspects of nutrition, mating management and diseast&ol are hugely important to
this strategy.

A balanced breeding approach should be adoptdeeifuture that recognises not only
milk producing ability but also fertility and hellsub-traits. Farmers must move away
from cows narrowly focused on milk production tonare rounded, healthier and more
fertile cow. The Economic Breeding Index is a grasset in this regard. This will
reduce losses associated with repeated services,dags open, scattered calving dates,
vet interventions and culling. Furthermore mordileicows will have longer lactation
periods and better grass utilization. These facogscritical to the Irish seasonal system
where synchrony between grass demand and gradalaMaiis of critical importance.

In-depth and current record keeping should be @aged and studied to improve the
understanding of the fertility picture and allow tmrrective measures to be taken. Milk
recording and computer data bases should becorag afgevery serious dairy farmer’s
arsenal. Farmers and vets must work together foipatie and negate potential fertility
problems before they develop and cause seriouagonmpacts.

These steps will increase the value of the avedairy cow, improve her health, her
fertility and maximise her productive life spangtéfore resulting in a sustainable,

competitive and economically viable dairy indudtry Ireland.
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