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Genetic evaluation

A horse’s performance ability is due to a combination of its genetic merit and a range of environmental influences
including its rider, training, feeding etc. For breeding purposes, only the horse’s genetic merit is important as this is
component that can be passed on to a foal.

What is a Genetic Evaluation?

Genetic evaluation is a scientific objective, statistical assessment of the genetic merit of horses. The results are
published as Breeding Values (BVs) which are predictions of the genetic advantage that a horse will pass on to its
offspring for a particular trait. A horse’s breeding value measures the difference between its genetic ability and the
average of the population. HSI carries out a genetic evaluation for showjumping horses in Ireland. Breeding Values
for showjumping ability at international level are produced which measures the difference between each horse’s
genetic ability for international level showjumping and the average genetic ability for showjumping for the Irish
population.

How are the Breeding Values calculated?

Three sources of information are used in the genetic evaluation: pedigree, own performance and progeny
performance. Breeding values for young stallions are based mainly on their pedigree, as they start a competitive
career the emphasis shifts to be on their own performance and finally shifts again to their progeny as they begin
competing. Progeny information is the most reliable source of information in the genetic evaluation process.

Breeding values are calculated using information from a horse’s own performance and from all of its relatives,
including parents and progeny. Breeding values are published for stallions that have been classified or had progeny
registered in the last three years and are classified as Approved (APP), Recognised (REC), Preliminary Approved, (PA),
Supplementary Approved (SA), or Preliminary Recognised (PR) in the Irish Sport Horse Studbook. Breeding values for

mares are available to owners, on request.

Breeding values reflect the average of a stallion’s progeny. Although all foals inherit half of their genes for each
parent, luck still determines whether they inherit a “good” half, a “bad” half or an “average” half.

Pedigree information measures the show jumping ability of all of a horse’s known relatives including parents, full-
and half-siblings, grandparents, uncles, aunts etc. The amount of emphasis placed on a relative’s performance
depends on how closely they are related. For example, breeding values of young stallions that have yet to compete
are based solely on their pedigree. Their sire contributes 50% of their genes and therefore, 50% of their breeding
value. Grandsires will contribute 25% of their genes, on average, and therefore 25% of their breeding value. Breeding
values based on pedigree alone will be identical for all full siblings, however, when these horses start to compete,
their own performances will be used to determine if they inherited a “good” set of genes or a “bad” set of genes and
their breeding values will change accordingly. Breeding values based on pedigree alone are termed “pedigree
indexes” in HSI publications to allow for their easy identification.

The inclusion of all recorded relatives in the genetic evaluation also ensures that stallion’s breeding values have been
adjusted to take into account the quality of the mares that he has been mated with. Breeding values based on
progeny information tell us the degree to which a stallion has been a breed improver when crossed with Irish mares.
Phenotypic measurements such as star ratings are affected by the number of high genetic merit mares that a stallion
has covered, breeding values are not.
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Own performance information is the second source of information used in the genetic evaluation and is combined
with pedigree information to determine how much of the performance can be attributed to the horse’s genes and
how much is due to its environment, e.g. rider, training. Breeding values based on own performances tell us if a horse
is living up to the potential indicated by its pedigree. The third source of information is progeny performance, the
relative importance of pedigree and own performance decreases as more progeny are recorded in sport.

Measurement of show jumping ability

The breeding objective of the Irish Sport Horse (ISH) Studbook is “to produce a performance horse that is sound,
athletic with good paces and suitable temperament and capable of winning at the highest international level in FEI
disciplines”. It is vital that the genetic evaluation reflects a horses’ ability to produce progeny that can compete
successfully at the highest levels and this requires direct measurement of international performance.

In 2009, Horse Sport Ireland published a new breeding policy for the ISH studbook which introduced the award of
star ratings to horses that are successful as performance horses or as progenitors. The ratings enable breeders to
quickly identify older stallions with a proven track record and younger stallions that are out-performing their
contemporaries and are the potential stars of the future. Star ratings and merits for stallions, mares and geldings are
periodically reviewed and are based on all verifiable performances without time or geography limits. Star ratings are
based on the highest level in sport that a horse has achieved successfully (i.e. with at least two double clear rounds or
a top four placing in single-round speed competitions).

Lifetime performance ratings are based on the star rating system and have been chosen as the measurement of
performance for the genetic evaluation. This is based on comprehensive national level information from the Sl
database and international results collated by HSI from the FEI and other sources.

This measure produces breeding values for stallions available to Irish breeders that take into account successful
international level performances, reflect how well the stallions cross with Irish mares and can also provide breeding
values for foreign based stallions based on their own performance. One difference between the genetic evaluation
and the star ratings awarded to stallions is that the lifetime performance rating of all competing progeny of a stallion
are included in the genetic evaluation, whereas star ratings are based on a stallion’s best two progeny. Star ratings
are a phenotypic measurement of performance reflecting the best of a stallion’s progeny. Breeding values are a
genetic measurement of the average improvement in performance of a stallion’s progeny when compared to those
of other stallions.

Lifetime performance ratings allow for the incorporation of international level performances is routine and timely
fashion. They also allow for the incorporation of national level performances of the horses at national level in foreign
countries and therefore can take into account the performances of horses that are exported at a young age. The
methodology can be easily extended for use in other disciplines such as eventing when sufficient data is available and
can be integrated with linear profiling information in the future.

Lifetime performance ratings are converted into a numeric score for each horse. This score reflects the percentage of
Irish Sport Horses that compete successfully at this level and measure the difference between the horse and the
average ISH show jumper in standard deviation units.
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Table 1. Lifetime performance rating in the Irish Sport Horse Studbook

L Equivalent Equivalent Comparison
Lifetime L. . . .
. Criteria stallion star | mare/gelding with ISH
Performance rating . . .
rating star rating showjumpers
] ) Competed at major international
FEI CSI Championship 5* 5* Top 0.2%

championships

Two double clear rounds at FEI CSI 5*
FEI CSI 5* 5* 5* Top 0.4%
Grand Prix or Nations Cup level

Two double clear rounds at FEI CSI 4*
FEI CSI 4* 4* 5* Top 0.6%
Grand Prix or Nations Cup level

Two double clear rounds at FEI CSI 3*
FEI CSI 3* level 3* 4% Top 1.5%
eve

] Two double clear rounds at FEI CSI or
FEI CSI/National 1.50m i 2% 3*/4%* Top 2.5%
National 1.50m level

Two double clear rounds at National

National 1.40m 1* 3* Top 3.5%
1.40m level
. Two double clear rounds at National
National 1.30m 3* Top 12%
1.30m level
. Two double clear rounds at National
National 1.20m 2* Top 25%
1.20m level
. Two double clear rounds at National Above
National 1.10m 1*
1.10m level average
. Two double clear rounds at National
National 1.00m Average
1.00m level
Has not achieved two double clear Below

Below national 1.00m

rounds at National 1.00m level average

Breeding values

Breeding values are expressed as an index with an average value of 100. This baseline value of 100 reflects the
average genetic merit of active breeding Irish Sport Horse mares born between 1994 and 2008 and enables
comparisons between horses. Every year this baseline moves to include mares between four and eighteen years of
age so that the baseline value of 100 reflects the progress being made within the breed. The spread of the breeding
values is set to a standard deviation of 20. The spread of breeding values follows a normal distribution with approx.
two-thirds of horses with breeding values between 80 and 120 and are considered average for the breed.

For example, horses with breeding values of over 120 are considered to be of high genetic merit and are breed
improvers. Horses with breeding values over 130 considered to be superior breed improvers. It should be noted that
a horse with a breeding value of 140 may not be substantially better than a horse with a breeding value of 138, both

are of very high genetic merit.

The true genetic merit of a horse can never be known exactly. Although both a horse’s own performance and its
progeny provide information about its genetic merit, performances are affected by factors other than genetics and
progeny share just half of their parents’ genes. Breeding values are estimates of genetic merit and should always be
considered taking into account their reliability. Breeding values change every year as more data becomes available,
for example, as the number of a stallion’s progeny competing increases. The reliability value reflects the amount and
type of information used in the calculation of a breeding value and can range from 0 to 100%. More information on a
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horse results in a higher reliability. Breeding values with a low reliability are likely to change, either upwards or
downwards, as more information becomes available.

Breeding values with a reliability of 90% or greater are very reliable and are unlikely to change greatly. Breeding
values with a reliability of over 50% have satisfactory reliability but those with a reliability between 30% and 50%
should be considered to have a poor reliability. Breeding values with a reliability below 30% are not published. For
example, all Irish Sport Horse stallions with showjumping breeding values with a reliability greater than 75% have at
least 20 progeny included in the genetic evaluation.

In general, there is less information available on foreign and Thoroughbred stallions as very few have parents who
have been genetically evaluated in Ireland. This leads to lower reliabilities for these horses. Horses with low
amounts of information available receive breeding close to 100 as this is the average of the breed. Breeding values
for foreign stallions may also be available from their studbook of origin (e.g. studbooks in the Netherlands, Germany,
Belgium, Sweden, France). Although breeding values between countries are not directly comparable, they may be
useful for stallions standing abroad without sufficient numbers of progeny recorded in Ireland.

Why refer to Breeding Values when choosing a stallion?

Show jumping breeding values (BV-SJ) predict the showjumping ability of a stallion’s offspring. For Irish Sport Horse
stallions with BV-SJ greater than 130, over twenty times as many of their offspring will compete at international level
compared to the offspring of stallions with BV-SJ less than 100. Foals by stallions with BV-SJ above 130 achieve, on
average, €445 more at auction than foals by stallions with BV-SJ below 100.

For publication, breeding values are divided into a number of tables:

e Table 1. Stallions that have at least 5 Irish Sport Horse progeny that are at least 10 years of age.
These stallions have had the opportunity to produce international level progeny. Their BVs are based
mainly on their progeny’s performance.

e Table 2. Stallions that have at least 5 Irish Sport Horse progeny that are at least 4 years of age. These
stallions have progeny competing at national level but their progeny have not yet had the
opportunity to compete internationally. The BVs for these stallions are based on a combination of
progeny, own performance and pedigree information.

e Table 3. Stallions that do not have sufficient competing Irish Sport Horse progeny and are evaluated
on the basis of their own performance. The BVs for these stallions are based on a combination of
their own performance and pedigree. This group includes many recently classified stallions including
young stallions that have been recently inspected.

e Table 4. The 10 highest BV-SJ Irish Sport Horse mares that have Irish Sport Horse progeny that are at
least 10 years of age. These mares have had the opportunity to produce international level progeny.
Their BVs are based on their progeny’s performance and/or their own performance and pedigree.

e Table 5. The 10 highest BV-SJ Irish Sport Horse mares that have Irish Sport Horse progeny that are at
least 4 years of age. These mares have had the opportunity to produce national level progeny. Their
BVs are based on their progeny’s performance and/or their own performance and pedigree.

e Table 6. The 10 highest BV-SJ Irish Sport Horse mares that are evaluated on the basis of their own
performance where available and pedigree.

e Table 7. The 10 highest pedigree index Irish Sport Horse mares and fillies born since 2011. These are
evaluated on the basis of their pedigree alone.

Stallions bred, owned, inspected or standing in Ireland are shown with a blue background. Otherwise, the
background colour is white.
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IRISH SPORT HORSE MARES OF HIGH GENETIC MERIT
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The Irish Sport Horse Studbook — Stallions listed by usage
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Stallions that have passed Stage 1 of the Irish Sport Horse Studbook Stallion Selection Process

"6690€T8-980 I "ST66Z.L-950 1L ‘Auuayy 0 ‘saysnH uoLiey
*6458618-980 N "0Ael 03 ‘Asied uyor

"ZYT9TSZ-980 1N "ESELS-9060 -1 “Aley0o 0) ‘By apusjduiods 1on3
‘SAER|IY "0D ‘uegioH seoueld

"90YSSZ6-£50 1L “PI0XOM 0D ‘Bmog [T

"606£6E8-980 N “0ARIN 0 ‘UUIND BUO

*8L0EE08-980 ‘N "669£TZ9-TO :L Uljgng 03 ‘Ag8ig JuaduIp
"9ZY9ELBIGL-h+ I "BBEOSTTRBL- b+ 1L '9UOIAL 03 ASIOSIIN uepURIg
"9198L79-L80 N “OABIN 0D ‘ASySuA] wer]

'a1e|D 03 ‘pMs ||eys.ep

"TYT9TSZ-980 :N "ESELSY-9060 -1 "Alejjo 0D ‘By apiajdiuieds 1an3
"£S/82867£80 N '9S67S06-910 1L "YIealAl 03 ‘UeBauld BUSJSH JLBIA
"6690€T8-980 :IA “Auu)j|i3 0D /7 wea |

"E66EEST-L80 1IN "T6ZTIEG-Y60 1L "OABIN 0D ‘ABjueH salieyd
"6690£T8-980 !N "ST66T//-950 11 "Auuaj|iy 0D ‘saysnH uoLeiy

"E£L6TET-L80 1IN "Z90T9-690 1 jouawi] 0) 2,0 J0UEa|3 )@ PJeu0a] eYL3

s|ie190 19830

STOC

t10Z

ST0T

ST0¢

STOC

€102

¢1oe

fanira

€10¢

€102

STO¢

€10¢

ST0Z

Z10¢

10z

STOC

p=a123jes
1eaj)

L10Z

otoz

(44

TTI0Z

T10¢

6002

800¢

£00t

900¢

6002

[421]4

010z

[4niré

900¢

otoz

T10¢
yyng

joJeap

(NNWH) 34IV.LIOA

(Hs!1) ONISINYD

(LSTOH) auvawon

(dmd) HosHOd

(@1) SN NOLTYaT
(NNYH) OWSIHYD

(1STOH) IIVAQH H3INYAYD
(1STOH) IIVAQY HANVAYD
(a1 1H ¥3n010

(HSI) NMOAHINOL
(1STOH) Z ONV13HYD

(a1) A0 BIS

(NNVH) 38NSYI1d 404
(1S10H) 0SNYYD

(4s) 11 30 ¥314

{45) 13A34 30 WYaIND

aljsweq

{dm@) dOLSNON

(NdA) ONN O¥IWNNN
(NdAY) NTOavy

(45) 132402 SINOF MOa
(a1) (89) 8334VHD

(HsI) 43AOTD NIVLdYD
(NNYH) SINLLNIDYY
(HSI) OH23 ¥3IAOTD

(Hs1) ONISINYD

(LSTOH) F1WAQY HANVAYD
(s85) O¥3H LONIMYD

(1) 43ONVYQ NMOLSSOHD
(dma) 3A3d 30 avavN
(HSI) H3IAOTD NIV.LdYD
(LSTOH) OYNINYD

(Sd¥N) Z OWVIaNY

HSI

HSI

HSI

HSI

HSI
[euopel |

HSI
HSI

HSI

HsI
[euopelL

HSI

ONVZ

HSI
[euoipes |

15

HSI

ONVZ

ONVZ

102SY NIA3S Z

3SINYD OHIWNN

8 NOSTIN 4N

132HN0OD dIHSONIM

9334VHD ATvIL

OWSIHYD NIVLdYD ALHING

INNLHOL LON HLIV4

AvE OHD3

SJIHD HO4 ONISINYD

3D11570S 34V1D

Z 9 OY¥3H 211730

NIYOY ANOWYIA ADIHYYD

VINSIHYD

0SNYVD NIV.LdVD

Z SIH3IA0 NVA 1HdYD

Z N31av

$S920.d UOI}9]2S UOI||elS }ooqpnis 9sI0H Mods ysii| ay3 jo T adeis passed aney jeyy suoljjeis



TRADITIONAL IRISH SPORT HORSE STALLIONS
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