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SOLVING THE
BREEDING PUZZLE

DR. STEVE HARRISON of the Thoroughbred Genetics
Company explains what makes a successful thoroughbred

class ‘N[H\lhpi.‘rhl”ll‘l; it s obvious
that he or she i something
special, Buil o succeed. A namurl,
They have the gilt to scemingly
their chiosen arena
The aura & confident

effortdesly cucel i

.il1|j I|=.-»f.j' Ji?]w:.l:
almaose invincible. Their power and
dature is communicated not only
physically, bur also telepathically. In
summary, they are the finished arncles
ane seem o have inheried every
useful pene vervion in the bk
Whalst, as humans, we can all
readily recognise and appreciare their
attmibutes, it is also apparent that some

horses ase blessed weth the same
qualicies. Their breeders may recognase
ir, the agent whi purchases them

recognise it and the public may come
w0 recogmise i, When it becomes
obwious that something special has
arrived on the sene, ane canmnot bt
help wonder about the mechanisms
which armanged all the right genetic
combinations within the perfect
equine packape,

A samular szate of wonderment ¢

A samular szace of wonderment can

b applicd fo an ecmination of the
P

the genetic contriburion o certain
tl'l;rlli’iw Ml]mmgl: 'CT.'-Il-‘iELllI:IH.'HEﬂI
factors will help determine whether
genetic potential is reached. they will
mot affeer the acual genetic starus of 2
hiwrse and pmdu;:l:km af the suocesshul
racchore is made easier i the raw
genetic material is present ar the
(raEREt.

Breeding straregies and trends

‘All things are relative and one man'’s failure
at the top end may be the stuff of dreams
for somebody further down the ladder.’

unseen, negative genetic factors thar
consign a once promising and
apparenitly athletic colt to gelding and
obscuriny. Or those which contrive o
produce a similarly disappoinmng hlly
which will join the ‘dlso @n of
breeding ranks. Picking our the decent
loaking animal is ome thing:
successfully breeding it, or beeeding
from it, is another.

Where horses differ from most
humans ix thar they are ar!ii'itiuil:.
sedecred and can be bred o emulate
the schievernents of their nowble
predecessors. Breeders at the top end
of the marker have the biury of

reaili

icallly apempring to reproduce
simikir penetic enfities, athers I'IUP-:' 1
get somewhere near it. Many others
still, have the modest objectve of
perochucing improved progeny from less
gifted manes. All things are relative
amd one mans filure at the wop emd
may be the souff of dreams Fiar
somehody fusther down ihe ladder.
Wharever the bevel, many do noc hulbl
their expectations, realistic of

odtherwi

The inevitable impact of

3

CAMTITIETY i.ilil:g and environmental
facvors such as waining, feeding and
prepping can make it difficult o asses

combined with a perception of 2
horse’s abilicy, or potenial, determine
the shape of things wm come. IF there
are & many ub‘.‘l.‘l‘:ﬁﬁll ﬁﬂh‘:i O llue:
track as there are colts and given that
thete are probably bes than five per
cent of coles and over 60 per cent af
mares going back into breeding. i
would seem narural to assume that the
indusery is cither missing owt on 2
u.||.|:|b1_:.: ul. uu;fu| flﬂl-z ﬁhﬂu]s OF
beeeding rom a prepondesance of
mediocre to usches mares.

Whilst the former might be true 10
a lewer extent, support for the larer
assumption might be a goosd deal
stronger. There & an obvious
imbalance and choosing the mighe
l!l.l';:l'll-," COmMEM BALHIAS 1S Fﬂm‘m

The fact that this imbalanee exists
indscares thar the seleonon of colis for
bresding ks based on success, wheneas
the ‘selection’ of marss i often hesed
mal} an hope. This is not resricied w
siualler breeders & many of the mafes
of the larger orpanisations, rather than
being selecred based on performance,
are chosen on the basis of the presence
of black rype further back in the
pedigree. This would suggest thar, for
st breeders, the mose reliabde

source of genetic potential comes Brm



the sire. However, the ahility of a €ire
o translate his .rJJ;ing perinnmance
ineo breeding potential is nos always
guaranceed.

Varying stamina and maturation
obpectives ensure thar there are many
genetic mechanisema that may
nbluence succe,

Single, major genes known as
monogenes undouboodly affecy certain
deirahle physical and physiological
charactemstics thar conmbute o
j?a:'z{r.lunam e. [hifberent varianes or
alleles of these, carried by differenr
homes probably contribue o
variation in performance levels. On
the whale, they are relatively ey 1o
select for because the charactenstics
they contral are likely 1o have obwvious
effects. However, genting the right
cormbinatsons of byvousable alleles for
a number of major genes in the ame
home i not so casy.

Groups of genes, known as
illl}‘l;tﬁl:‘!. also work in an addiive
marnnes to affect a trait. These are les
predicrable in their inheritance as
Lﬂ'lll.]'[‘u [Ir }rl'ﬂ.—\ afe Aok 1_\[[1["?'}':
inhented en mase, They ane
sometimies referred 1o a5 Quanititative
Trair Loci (T Ls). They affece
Inprecse Iraics siich as gnm‘th. |1rig|i|
and stamina. They are likely o be
mindified by environmental facrons
smuch a5 nutrition and training regime.,

Further vananion and interaction
berween genes is also likely ro
Lun[rﬂ'\ulc £} !m:\.t.ﬂ.m ul‘ Voaing:
hores. Genes that are activated or
sippressed a5 3 fesponse 1o
sccumulation of chemicals within the
horse’s body may affect the manurarion
<%

Whilst baeh parcnes of a foal
contnbute equally fo genes that are
carmied on chromosomes, the dam also
ur'li;l'i[l.’l‘i“f}' contributes DIMA via
structunes called the mitechondria.
This can mean thar the dam can
contribute up 1o 32 per cent of total
DMNA and the sire only 48 per cent.
The mtDMNA s ix is known is present
in differcns formars in different female
families. When one comsiders tha
st N A [1|a:,3'. a tole in rmpinﬁ{m and
energy rebease, a molecular basis for
Bruce Lowes E.LIEI.EI:.‘ classibication s
|,1rm-ir.'|_l.‘l.|.

Conssder all of these types of
genetic interaction and add the face
thar some alleles may conaeivably be
‘rwitched on’ or ‘mursed of
depending on which parent the foal
receives it from and a rough
explanation for variability in
performance is provided.

'Ultimately, achieving the optimum
mating is dependent on the correct gene
dynamics between the stallion and mare.’

It is likely o b a rare oocasion
when sheolutely all of these Factors
work in harmony to achieve the
ubtimate odgective. To get ar least
somie of them in synchronization
woidd be a useful achicvement, They
nok mﬁl;u-‘ affect a horse's lil:ll‘%:-n.‘u.l.m-c‘.
bue the manner in which they are
inhented determines .su|1w1,]|j|:nr
breeding potendial and opamal chosce
of mating. Ulimardy, achieving the
optimum mating is dependent on the
oorrect gene dynamics berween the
stallion and mare,

All horses carry two ,,'u-piﬁn of
cach regular gene, one from the sire
and ene from the dam. In the ideal
situation, a horse thar has received a
high number of duplicated alleles
for beneficial erairs, whilst avoiding
duplications of bad onei. is the besi
racing/breeding proposition,

Ideally, it would all be made easier if

stallions were extremely genetically
hl‘l:lflugrnuu:s. It would also be
desirable if his alleles were
dominant over those carried by

the mare.
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This would ensure that the stallion
was prepotent. Realistically, dhis is
unlikely w happen. In recent times
one might cavisage tha only
Morthern Dancer may have been the
closest to falling inwo this carcgory.

The very strategies thar ensure the
rebative genetic health of the breed and
the succes of many individuals
probably dicrare thar most successful
animals are relatively genetically
variable or heterogenouws. This makes
it more difficult 1o predice the
ouncome of matings.

The cyelical choices of matings
that recognize the importance of
outcrossing are likely o give rise 1o
geneic variabiliry in progeny.

arisen through repetitive Hﬁnﬁ@
which is also likely 10 have produced
animals subject o 2l of the
undesirable disadvantages of this
procedure. They would be less likely
v be gencrically healily, They should
at beast, however, have a greater degree
of genetic consistency than those with
In many instances when the mare

The cyclical choices of matings that recognize
the importance of outcrossing are likely to
give rise to genetic variability in progeny.’

Similarly, the use of pedigres theories
based on ‘nicks’ and also based on an
outbreeding theory, would resull in
genetic heterogeneiry in the foals.

Genes involved in producing
spranters may be different 1o those
influencing staying abilizy. The
common policy of crossing speed
orientated stallions with mares
influencing stamina is likely to
produce foals carrying a balance of
genetic factors influencing both of
these extremes, They are abso likely o
be variable because of this.

In essence, these policies would
gave rise vo “hybrids’. [ & probable,
therefore, that a number of successful
animals benefin from the hybrid

has performed poorly or has limited
potential a prepotent stallion is a
useful choice. However, because every
horse is genetically different, the
genetic solution in maring one
particular stallion or mare may not be
the same for the next one,

In some instances it is possible
thar 2 mare may be mare prepotent
than a potential stallion. In the case
of a successful track mare with a high
namber of allele duplications, one
might be better off covering her with
a stallion chat s less prepotent. This
would allow the mare’s own genes 1o
dominate. It is not necessarily always
a good strategy 1o cross the best with
the best and hope for the best.

o a5 & ‘mick.

Genetic trends are nat abveays
apparent until a number of
have been made. The number of
genetic pﬂm’hﬂmheﬁ&‘
horse produced is emormous. I‘.k
always possible to predict the genetic
requirements for cach animal from \
paper information alone, If it weee,
then there would be no failures. IF
techniques and ressoning can be
applied which can give a better
indication of the genetic status of
horses, they can only clarify and
improve the accuracy of knowledge
of pedigress and breeding theories.

li is a complicaved situation. '
Thorsughbred breeding has been an ‘
inexact provess. There appears o be
‘more than one way 1o skin 1 car’ and
production of successful horses has
been seen 1o arise via a number of
different approaches.

The objective of this amicle has
been o briefly outline the genetic
complexities of the Thoroughbeed
breeding puzzle and ro provide the
toundarion for future articles which
will describe the applicarion of genesic
reasoning and new technologies which
might help 1o make the breeding
process et of 2 nddle,
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