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Behavioural reactiv ity  and ensu in g  tem p eram ental tra its in young  
thoroughbred racehorses {Equus caballus)

by Sieglinde McGee

Momozawa, Ono, Sato, K ikusui, T akeuchi, Mori and  K usunose (2003) note 
th a t while there  are no m ethods considered to be s tan d a rd  in a ssess in g  
tem peram en t in ho rses, there  are two th a t are com m only applied: (i) analysing  
behavioural reactions to stim uli and  (ii) getting h an d lers  to com plete a 
tem peram en t questionnaire . This th esis  p re sen ts  the  findings of th ree  
behavioural reactivity s tu d ies  and  a  single tem peram en t-questionna ire  study. 
The first s tudy  found th a t accom panying prew eaned foals while they  are 
sep ara ted  from th e ir dam  during  covering of the  m are significantly reduces the  
frequency of vocalisations (z=3.88; p<.001) and  paw ing (z=2.50; p<.05) and  
elim inates the perform ance of self-harm  behaviours (^2= 19. 18; df= l; p<.001), 
nam ely  hurling  th e ir body against a  door or wall. Each of th ese  behaviours is 
a  recognised behavioural sign of d is tress  in a  foal. The second s tudy  
m easu red  behavioural reactivity of 1771 foals du ring  th e ir experience of being 
auctioned . D ata were collected a t th ree  venues an d  were analysed  in te rm s of 
a n u m b er of in d ep en d en t variables. Tentative evidence w as found for a 
re la tionsh ip  betw een different asp ec ts  of behavioural reactivity an d  variables 
su ch  as  age, gender, sire, pa te rn a l grandsire , broodm are sire, family from 
w hich the  dam  cam e, family from w hich the  sire cam e, inbreeding  and  
w hether or no t the  foal w as bred for racing on the  flat or over ju m p s. 
Tentative evidence w as also found for a link betw een behavioural reactivity in 
the  ring and  w hether or no t the  anim al had  also been  assessed  in the  
separa tion  study  (N=7). The th ird  s tudy  m easu red  behavioural reactivity of 
2430 yearlings du ring  th e ir experience of being auctioned . D ata  were 
collected in the  sam e th ree  venues and  sub jec ted  to the  sam e types of 
analyses. Again, ten ta tive  evidence w as found of a  re la tionsh ip  betw een 
different aspec ts  of behavioural reactivity and  variab les su ch  as  age, gender, 
sire, pa te rn a l g randsire , b roodm are sire, family from w hich the  dam  cam e, 
family from w hich the  sire cam e, inbreeding, w hether or n o t the  foal w as bred 
for racing on the  flat or over ju m p s  an d  w hether the  an im al h ad  also been  
a sse ssed  in the  separa tion  s tudy  (N=13) or as an  auction  ring foal (N=438). 
The fourth  s tudy  analysed  tem peram en t questio n n aires  re tu rn ed  by the  
h an d le rs  of 395 ho rses  th a t had  been  a ssessed  in a t least one of the  th ree  
earlier stud ies. R elationships were found betw een some asp ec ts  of 
behavioural reactivity to the  auction  ring experience and  different 
tem peram en ta l tra its  w hen in train ing. Factor analy ses of the  questionnaire  
suggested  th a t young racehorses are generally well ad ju sted  and  con ten t w ith 
th e ir lives. Tentative evidence w as found th a t suggests the  m ost inbred  
ho rses  m ay be ‘p ro tec ted ’ from developing stereotypies. Overall the  findings 
m ake a  valuable con tribu tion  to w hat is know n ab o u t equine behav iour and  
tem peram ent.
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Sum m ary
This th e sis  is the  cu lm ination  of a  four-year research  project carried  ou t 

th rough  th e  D epartm en t of Psychology in the  U niversity of D ublin, Trinity 

College an d  in  w hich behavioural reactivity and  en su in g  tem peram en ta l tra its  

were a sse ssed  in young tho roughbred  raceho rses [Equus caballus).

In C hap ter 1 the  read er is in troduced  first to the  value an d  n a tu re  of the 

th o roughbred  horse  and  th en  to key a reas  of the  re levant lite ra tu re . A general 

in troduction  to how the  horse  learns is provided, ra th e r  th a n  a  com prehensive 

analysis  of w hat is an  im m ense research  area  (i.e. an im al learning) as learn ing  

is only one facet for consideration: the  th esis  is no t a  learn ing  study . This is 

followed by sections on the  effects of short-term  separa tion  of prew eaned foals 

from th e ir dam  during  covering, som e of the  o ther ‘tra u m a s ’ ah ead  for a  young 

racehorse , the  concept of well-being an d  how i t ’s a ssessed , a  general accoun t 

of the  effects of s tre ss  (there were no biological m easu res  tak en  during  the 

course  of th is  study), the  behavioural signs of d is tress  in horses, equine 

stereo typ ies an d  how we deal w ith them , the  evidence for inheritance  of tra its  

and  tem p eram en t in horses, a ssessm en t of tem peram ent, how early 

experience can  re la te  to la te r behaviour, and  the  im portance of considering 

the  po ten tia l effects of h u m an -an im al in teraction  on the  anim als. Following a 

brief sum m ary , the  ra tionale  for the  th esis  and  the  five resea rch  q uestions are 

th en  p resen ted .

In C hap ter 2 the  reader is provided w ith an  overview of som e of the  ru les  w ith 

regard to th e  nam ing  an d  breeding of tho roughbred  raceho rses, a  sho rt b u t 

com prehensive course  on how to read  pedigrees of tho roughbreds and  to 

calcu late  th e  am o u n t of inbreeding w ithin those  pedigrees. The u n su itab ility  

of W right’s Coefficient of Inbreeding for u se  w ith tho roughbred  pedigrees is 

h ighlighted an d  an  alternative m ethod for num erically  expressing  the  am o u n t 

of inbreeding , as a  Pedigree Diversity Score, is proposed. The read er is th en  

given an  in troduction  to the  figure system , w hich w as once a  fairly popular 

tool for choosing stallions for a  m are. Inbreeding and  the  figure system  have 

been  u tilised  in the  analy ses th a t follow in C hap ters 3, 4, 5 and  5.

C hap ter 3 p re sen ts  the  findings of the initial study , in w hich the  aim  w as to 

determ ine if accom panying a  prew eaned foal while separa ted  from its dam



during covering would reduce the  behavioural signs of d is tress  exhibited by 

the foal. Foals in the  control group were unaccom panied . This sim ple 

intervention, i.e. staying quietly in the  stab le  w ith the  foal, significantly 

reduced  the  behavioural signs of d is tress  in the  accom panied group, as 

com pared to the  isolated  group. The findings were la ter published .

C hapters 4 an d  5 p resen t the  two auction  ring stud ies. B ehavioural signs of 

reactivity w ere recorded for each  of 1771 w eaned foals and  2430 yearlings as 

they were auctioned  by e ither Goffs (at Kill, Co Kildare), T attersalls  (at 

Newm arket, Suffolk) or T attersalls  Ireland (at Fairyhouse, Co Meath). There 

were a n u m b er of indep en d en t variables, su ch  as  age, gender, coat colour, 

sire, p a ternal g randsire , broodm are sire, family from w hich the  dam  cam e, 

family from w hich the  sire cam e, inbreeding an d  w hether or n o t the  anim al 

had  also been  a sse ssed  in the  previous chapter(s). Reactivity scores were also 

analysed by type, i.e. w hether they  were flat-bred or na tional h u n t-b red . 

Tentative evidence of effects for age, gender, bloodlines, inbreeding, type and  

prior auction  ring experience w as found. There were insufficient n u m b ers  of 

C hapter 3 sub jec ts  available for the  foal auction  ring s tudy  b u t ten tative 

evidence of a  link betw een reactivity du ring  th a t separa tion  period and  

reactivity in the  auction  ring w as found in yearlings.

C hapter 6 p re sen ts  the  tem peram en t s tudy  in  w hich the  h an d le rs  of 395 

horses, who had  been  a ssessed  in a t least one of the  s tu d ies  above, com pleted 

a sho rt tem peram en t questionnaire . This rep resen ted  a  re tu rn  ra te  of 25% of 

those it h ad  been  possible to track  down. A spects of tem peram en t w ere found 

to be re lated  to som e signs of behavioural reactivity show n in the  auction  ring, 

as a  foal or yearling, an d  ten tative  evidence w as found to suggest th a t the  

m ost inbred  ho rses  m ay be ‘p ro tec ted ’ from developing stereotypies. Factor 

analyses of the  questionnaire  suggested  th a t young raceho rses are generally 

w ell-adjusted an d  co n ten t w ith th e ir lives.

C hapter 7 su m m arises  and  d iscu sses  the  findings in relation  to how they  

answ er the  five research  questions and  provides a  fram ew ork for a 

m ultifaceted approach  to the  s tudy  of equine behaviour, a s  well a s  a  review of 

the lim itations an d  s tren g th s  of the  w ork p resen ted  an d  some 

recom m endations for fu tu re  research .
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“The equine mind is one o f the main reasons w hy most o f keep and associate 

with horses: we don’t love them only because they are ‘black and beautiful’. I f 

that were the case we would have a motor car or a beautiful painting instead. 

We love them because they have a mind, and to predict and understand their 

behaviour, to communicate even i f  only in fla sh es  with the mind o f another 

species is an ever-growing excitement and challenge”.

(Kiley-W orthington, 1997, p .80)

Chapter 1: Introduction
The quote above succinctly  su m s up  the  m otivation of m any re sea rch ers  who 

seek  to learn  why ho rses  do w hat they do, how they  th in k  an d  w hat they  feel. 

The horse  h a s  a m ind of its  own an d  though  we speak  a  different language we 

can  som etim es feel a rea l sense  of genuine two-way com m unication , a  sense  of 

knowing an d  u n d e rs tan d in g  th is  un iq u e  individual th a t is so different an d  yet 

so sim ilar to us. Those m om ents, those glim pses in to  the  m ind of ou r equine 

com panion, m ake all the  h a rd  work, cold m orn ings an d  occasional fru stra tio n  

th a t being a round  ho rses  brings, seem  com pletely w orthw hile.

This th esis  focuses on tho ro u g h b red s  and  exam ines bo th  behavioural 

reactivity in foals an d  yearlings an d  tem peram en ta l tra its  in tw o-year-olds 

th a t are in tra in ing  a s  racehorses. Though each of the  s tu d ies  conducted  

rep resen ts  a  d iscrete investigation in itself, there  is also a  longitudinal a spec t 

as those assessed  as  tw o-year-olds w ere all h o rses  who had  also been  

assessed  in a t least one of the  earlier s tu d ies, while a  large proportion of those 

observed as  a  yearling h ad  also been  observed as  a  foal. There are necessarily  

a  n u m b er of areas th a t need  to be investigated w hen looking a t behav iour and  

tem peram en t in tho roughbred  h o rses  an d  th is  ch ap te r aim s to fam iliarise the  

reader w ith these. While it is acknow ledged th a t th e re  is a  trem endous 

am oun t of research  on behaviour of an im als, the  app roach  tak en  in th e  th esis  

is a  psychological ra th e r th a n  biological one, an d  so a reas  su ch  as  the  biology 

of s tre ss , w hich h a s  been  the  su b jec t of considerab le  resea rch  b u t w hich h a s  

no t been directly exam ined here, are only given som ew hat superficial 

coverage. Bloodlines and  b reed ing  in th o roughbred  horses, on the  o ther 

han d , are directly exam ined an d  while the  sub jec t of a  very brief in troduction  

in th is  chap ter, are d iscu ssed  in detail in C hap ter 2.



1.1 The Thoroughbred horse
The are h u n d re d s  of different b reeds of ho rse  a ro u n d  the  world b u t the  m ost 

valuable, m ost widely publicised  an d  probably m ost popu lous b reed  of all is 

the  tho roughbred . Foals have been  sold for as  m uch  as  2 ,500,000 gu ineas (1 

gu inea  = £1.05), the  record-priced yearling m ade U S$13,100,000 a t auction  in 

Kentucky, h o rses  in tra in ing  or b reeding  stock  have been  sold for m illions, 

stallions have been  valued  a t ten s  of m illions while the  covering fees of the 

w orld’s top sires are in excess of €100,000. In fact the  h ighest stallion fee in 

the  world in  2004 w as U S$500,000 payable if a  b reed er’s m are w as certified in 

foal to K entucky-based  Storm  C at by 1st Septem ber, while the  s tu d  fee of 

E u ro p e’s top stallion. C ounty T ipperary-based  S ad ler’s Wells, is advertised  as 

private b u t said  to be in the  region of €175 ,000  shou ld  a  m are be in foal on 

1st October. The 2005 s tu d  fee for th ese  two stallions, who will be 22 an d  24 

years  old respectively, is to rem ain  a t th ese  levels. The w orld’s top-priced 

yearling in 2004 w as an  U S$8,000,000 son of Storm  C at who w as sold a t 

auction  in  K entucky in Septem ber, while E u ro p e’s top-priced yearling w as a  

1,150,000 gu ineas D anehill colt sold in N ewm arket in October.

G reat B ritain , Ireland an d  the  United S ta te s  of Am erica are considered  to be 

th ree  of the  m ost im portan t p roducers  of world class raceh o rses  while 

co u n tries  su ch  as A rgentina, A ustralia, C anada, France, G erm any, J a p a n , 

New Zealand an d  S ou th  Africa also have m ajor racing  an d  breeding  ind u strie s . 

M any o ther co u n tries  have sim ilar in d u s trie s  though  of a  som ew hat lesser 

calibre. W ith so m any coun tries  involved, th e re  are te n s  of th o u sa n d s  of 

reg istered  tho roughbred  foals now born  worldwide every year. The spo rt and  

in d u stry  of tho roughbred  horse  racing  h a s  its own dedicated television 

ch an n e ls  (e.g, A ttheraces, Racing UK), new spapers  (e.g. Racing Post, The Irish 

Field, Daily Racing Form, Thoroughbred Times], inform ation an d  new s w ebsites 

(e.g, w w w .b lo o d h o rs e .c o m ,w w w .ra c in g p o s t.c o .u k ,w w w .irish-racing.com , 

w w w .th o ro u g h b re d in te rn e t.c o m ,w w w .thoroughbredtim es.com ), m agazines 

(e.g. The Blood-Horse, Thoroughbred O wner & Breeder), s ta tistica l m an u als  

(e.g, W eatherby’s S ta tistica l Record A nnual, W eatherby’s R eturn  of Mares) and  

books, en su rin g  th a t the  lives an d  exploits of tho roughbred  ho rses  receive 

wide coverage a ro u n d  the  world.



A breed th a t w as created  in England, the  lineage of all tho roughbreds can 

traced  back  to one of th ree  stallions, the  Darley A rabian, the  Godolphin 

Arabian and  the  Byerley Turk. Official records of b irth s  and  reg istra tion  of 

tho roughbreds have been  kep t by W eatherbys since 1793 tho u g h  w ith m any 

coun tries now having officially recognised S tud  Books, only those  an im als 

born in Ireland and  G reat B ritain , those sired  by Irish an d  UK stallions b u t 

foaled abroad , an d  those  im ported to Ireland or the  UK for racing or breeding 

pu rposes are reg istered  w ith W eatherbys. A detailed  exp lanation  of ru les  and  

conditions th a t  apply to the  nam ing, breeding  an d  bloodlines of tho roughbred  

horses is provided in C hap ter 2.

As a breed they  are often described as being highly reactive, sensitive, brave, 

gregarious, c laustrophobic, being an  ‘open book’, having a  s trong  need  for 

com pany an d  th a t  “individuality  is the ir trad em ark ” (MacKay, 1997, p. 147). 

McBane (1994) s ta ted  th a t if ju s t  one w ord w as applied to describe the  

tem peram en t of the  horse  it would be ‘n e rv o u sn ess ’ while McGreevy (2000, 

p. 16) suggested  th a t “thoroughbreds are m ore likely to s tan d  still in cold 

w eather an d  look m iserable, while native ponies p lum p for the  far m ore 

sensible option of con tinu ing  the ir search  for food or finding sh e lte r”. It’s not 

th a t tho roughbreds are a  stup id  breed b u t probably m ore an  artefact of the 

often over-controlled n a tu re  of th e ir lives. As M cDonnell (1999, p .39) s ta tes , 

the  ability to re ta in  w hat h a s  been  learned  is a  m easu re  of intelligence and  

“ho rses do very well a t rem em bering  specific ta sk s , associations, 

d iscrim inations or reversals  th a t they  have learn ed ”. As ho rses  are  capable 

learn ing  assoc iations betw een stim uli or events in a  n u m b er of different ways, 

an d  the assoc iations they  m ake will influence th e ir behaviour in re la tion  to 

these , or sim ilar, s tim uli or events, it is im portan t to have an  u n d e rs tan d in g  of 

how these  m ethods of learn ing  work.

1.2 How th e  horse learns
H orses are reasonab ly  intelligent an im als who ten d  to learn  quickly. In fact 

som etim es they  can learn  an  association  betw een two item s or contingencies 

from ju s t  a  single trial (McDonnell, 1999; Kiley-W orthington, 1997). There is a 

considerable am o u n t of lite ra tu re  on learn ing  in an im als, w ith coun tless  

papers  and  books pub lished  on the  sub jec t over the  p a s t cen tury , an d  recen t 

exam ples, covering a  wide range of an im als th a t inc ludes horses, include



Staddon an d  E ttinger (1989) on adaptive behaviour, Heyes an d  Galef (1996) 

on social learning. M ackintosh (1994) and  S chm ajuk  (1997) on learn ing  and  

cognition, Kiley-W orthington and  Randle (2000) on educational psychology, de 

Waal an d  Tyack (2003), Skipper (1999) an d  Page (1999) on intelligence, and  

Reader an d  Laland (2003) on anim al innovation. Nicol (2002, p. 194) s ta tes  

“there  h a s  been  no pub lished  resea rch  on su ch  basic  learn ing  abilities as 

h ab itu a tio n  an d  sen sitisa tion  in the  horse, an d  very little research  on basic 

associative learn ing  p rocesses su ch  as classical conditioning”. These abilities 

an d  processes are ju s t  som e of m any topics w ithin  the  w ide-ranging a rea  of 

learn ing  in anim als: o thers  include topics su ch  as  operan t conditioning, 

d iscrim ination  learning, mem ory, problem  solving, concept form ation, spatial 

learn ing  an d  com m unication . As th is  th esis  h a s  n o t investigated learning, 

however, only a  cu rso ry  glance a t the  topic will be p resen ted .

Of the m any types of learn ing  in an im als, the  n ine described  by H oupt (1998) 

are ou tlined  below as  they  rep resen t som e of the  m ost basic  form s of learning. 

They are, arguably , also the  m ethods m ost applicable to the  everyday life 

experiences of a  young thoroughbred  horse. These types of learn ing  are (i) 

classical conditioning, (ii) operan t conditioning, (iii) h ab itu a tio n , (iv) chaining, 

(v) d iscrim ination  learning, (vi) concep tual learn ing , (vii) im printing, (viii) 

im itation, an d  (ix) conditioned ta s te  aversion. While ho rses certain ly  learn  by 

som e of th ese  m ethods, there  is som e debate  w ith regard to th e ir abilities at 

others.

C lassical conditioning, operan t conditioning an d  h ab itu a tio n  are th ree  

com m on m ethods of learn ing  in horses. C lassical conditioning is th e  sim plest 

form of associative learn ing  and  involves learn ing  to m ake a  connection 

betw een two stim uli th a t  were n o t previously associated , for exam ple the  

squeak  of the  w heels of the  feed trolley w ith the  im m inent delivery of the 

evening m eal. Like Pavlov’s dogs learn ing  to salivate to the  sou n d  of a  bell, 

w hich h ad  been  paired  w ith the  arrival of food, ho rses  who m ake th is  sim ple 

association  will often tu rn  away from w hatever they  were doing in the  stab le  to 

face the  door. Some will even s ta r t to paw, kick the  door, drag  th e ir tee th  

along the  m etal grille (if there  is one), nod th e ir h ead  vigorously, vocalise or 

perform  a  com bination  of some of th ese  in an tic ipation  of being fed.
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O peran t conditioning involves learn ing  contingencies th ro u g h  positive 

reinforcem ent, negative reinforcem ent or p u n ish m en t. Giving a  rew ard for 

com pliance offers positive reinforcem ent an d  m akes it m ore likely th a t the  

desired  behav iour will be repeated . Negative reinforcem ent also in c reases  the  

likelihood of a  desired  behaviour being rep eated  b u t does so th ro u g h  m aking 

the  association  betw een failure to do som eth ing  an d  an  u n p le a sa n t s tim u lus 

or event. This occurs as  a  re su lt of the  desired  response  being followed by 

e ither cessation  of or avoidance of an  aversive s tim u lu s  (Colman, 2003, 

p.481). To avoid the  u n p le a sa n t outcom e, therefore, the  an im al is m otivated 

to comply. Though often confused w ith p u n ish m en t, negative reinforcem ent is 

no t the  sam e as  the  aim  of p u n ish m en t is to m ake repetition  of a  behav iour 

less likely to occur.

H abituation  occurs w hen the  repeated  p resen ta tio n  of a  s tim u lu s  no longer 

p roduces a  response . For exam ple, the  first tim e one tries  to lead a  foal by the  

headcollar or to pick u p  one if its  feet the  an im al ten d s  to respond  by trying to 

flee. This is the  n a tu ra l behavioural response  of a  prey anim al to any  a ttem p t 

to ‘c a p tu re ’ it. With p a tien t persistence  the  an im al learn s  th a t there  is 

no th ing  to fear from th is  form of physical con tac t and  learn s  no t to react w ith 

panic. If h o rses  were no t able to learn  by th ese  th ree  sim ple m ethods th en  

they  could never have been  dom esticated  or tra ined .

C haining is an o th er m ethod  by w hich h o rses  can  easily learn . As its  nam e 

suggests th is  p rocess involves linking together a  series of behavioural 

resp o n ses  so th a t they  will be perform ed in  sequence  and  th is  is done th rough  

u se  of operan t conditioning. In fact Cooper (1998, p .38) defines tra in in g  as 

som ething  th a t can  b e st be explained as  “a  p rocess th a t occurs th rough  

stim ulus-response-re in fo rcem en t chain s, w hereby an im als are conditioned to 

associate  cu es  in th e ir environm ent w ith specific behavioural resp o n ses  and  

th e ir rew arding con seq u en ces”. A som ew hat am using  exam ple of a  learned  

chain  of behavioural resp o n ses  w as described  by Sherry, W alters, Rodney and  

H enry (1994) w here goats h ad  been  tra ined  to ju m p  th ree  h u rd les , w alk on a 

ra ised  walkway, p a ss  th ro u g h  two barrels, an d  p re ss  a  lever ten  tim es. This is 

done th rough  the  p rocess of progressive shaping , w hich involves “gradually  

build ing up  the  desired  p a tte rn  of behav iour by selectively reinforcing closer 

an d  closer approx im ations to it, beginning w ith existing elem ents of the
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su b jec t’s behavioural repertoire , u n til the  requ ired  resp o n ses  are learn ed ” 

(Colman, 2003, p .674).

H orses also prove very able a t d iscrim ination  learn ing  ta sk s  (McDonnell, 

1999), a  relatively sim ple form of learn ing  th a t u su a lly  requ ires several trials  

before learn ing  tak es  place, though  M urphy, W aldm ann an d  A rkins (2004) 

reported  th a t, sim ilar to findings in o ther species, m ale ho rses  have be tte r 

v isuo-spatial ability th a n  female horses. They were also able to successfu lly  

com plete m ore te s ts , an d  m ade fewer errors, th a n  the  female horses. There 

have also been  breed  differences reported. For exam ple, M ader an d  Price 

(1982) found th a t q u a rte r ho rses  w ere be tte r th a n  tho roughbreds on visual 

d iscrim ination  tests . They suggested  th a t th is  m ay have occurred  because  

qu arte r ho rses  are less easily d is trac ted  th a n  thoroughbreds. Like 

tho roughbreds, A rabs, tro tte rs  an d  pacers, the  q u a rte r horse  is a  b reed  w ith 

w hich there  are assoc iated  racing an d  breeding in d u strie s . These an im als 

typically race over a  q u a rte r of a  mile, hence th e ir nam e, an d  are quite 

popular in America. Nicol (2002) describes d iscrim ination  learn ing  in ho rses 

as an  im portan t a rea  of resea rch  because  it “exam ines the  ex ten t to w hich 

horse behav iour is sensitive to control by environm ental cu es” (p. 194). Such 

stud ies  have been  able to provide inform ation ab o u t v isual (e.g. Sm ith & 
G oldm an, 1999; Tim ney & Keil, 1992), aud ito ry  (e.g. B ubnalittitz , W einberger 

& W indischbauer, 1995) an d  spatial (e.g. M arinier & A lexander, 1994; Mai, 

McCall, Newland & C um m ins, 1993) perception  in equ ids an d  su ch  knowledge 

can con tribu te  to ou r u n d e rs tan d in g  of equine welfare.

It h a s  been  said  th a t h o rses  are unab le  to engage in  concep tual learning, 

w hich is a  h igher form of learning. Indeed May (1995) even w ent so far a s  to 

s ta te  th a t “they  are incapab le  of m aking  a  logical decision as  we know  it: they  

sim ply react to th e ir su rro u n d in g s” and  th a t “h is  b ra in  h a s  no capacity  

whatsoever for reaso n in g ” (p.4 - italics in the  original). Very little w ork h a s  

been  done to investigate the  ability of ho rses  to engage in concep tual learn ing  

b u t it h a s  been  found th a t some ho rses can indeed learn  in th is  m anner. For 

exam ple, Sappington an d  G oldm an (1994) found th a t  one horse  in four w as 

able to select a  triangle ra th e r th a n  o ther shap ed  stim uli a t a  ra te  g rea ter th a n  

would have been  expected by chance. More recently , Hanggi (2003) reported  

th a t som e h o rses  h ad  d em onstra ted  the ir ability to solve problem s based  on
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relative size concepts. The ho rses te sted  consisten tly  chose the  correct item s, 

w hich were 3D ra th e r th a n  ju s t  tw o-dim ensional a s  had  been  previously 

te sted  (Hanggi, 1999), even in novel s itua tions. Moreover, she added, “they  

are able to generalise across  s itu a tio n s  th a t vary from flat, b lack sh ap es  to 

objects of different m ateria ls  and  colours includ ing  balls, flower pots an d  PVC 

connec to rs” (p.201). These PVC connectors w ere t-sh ap ed , 3D orange plastic  

objects in four sizes.

The term  im prin ting  orig inates in ethology an d  describes the  way in w hich 

newly born b irds and  an im als learn  to identify th e ir prim ary  caregiver, u su a lly  

the  m other. For exam ple, precocial b irds are ‘p rogram m ed’ to follow the  first 

large m oving object they  encoun ter. Konrad Lorenz fam ously show ed how 

greylag geese chicks would follow a h u m an  if th a t w as w hat they  first 

encoun tered . Ford (1999, p. 131) suggested  th a t the  term  im prin ting  

rep re sen ts  an  in accu ra te  tran sla tio n  of the  word Lorenz h ad  originally u sed , 

nam ely  Pragung. This, he says, actually  m eans stam ping  or em bossing (as in 

the  p roduction  of coins or m edals), a  process th a t suggests  perm anence , even 

though  b irds, for exam ple, can  som etim es learn  to sw itch to o ther objects or 

ind iv iduals fairly quickly. Im printing u su a lly  proves extrem ely re s is ta n t to 

extinction th ough  w ith prolonged exposure  to a  s tim u lu s  th a t is “m ore 

effective in eliciting initial filial re sp o n ses  th a n  w as the  s tim u lu s  u sed  for 

im prin ting” (Salzen, 1998, p .568) the  response  can  be a ltered  or even 

reversed, som eth ing  B oakes and  P an ter (1985) have described  as  ‘secondary  

im prin ting ’. Salzen (1998) also no tes th a t even w hen secondary  im prin ting  

h a s  tak en  place, the  original im prin ted  preference can  re-em erge.

There are considerable  species differences an d  if im prin ting  did rep resen t a 

p e rm an en t te th e r betw een m other and  offspring in horses, th en  one would 

im agine th a t it would no t be possible to get o rphaned  foals to accept a  foster 

m are , particu larly  if they  have sp en t several days, or longer, w ith th e ir b irth  

m other. H orses have been  show n to able to d is tingu ish  size an d  colour quite 

well and  it is a  fact th a t  every year a  n u m b er of tho roughbred  foals are 

successfu lly  fostered by m ares who look absolu tely  no th ing  like th e ir own 

m other. This does n o t suggest perm anence  in the  im prin ting  p rocess in 

equids. For exam ple, w hen working on a  tho roughbred  s tu d  farm  over n ine 

y ears  ago, the  au th o r knew  well a  light bay th o roughbred  foal, ou t of a  dark
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bay tho roughbred  m are, who w as o rphaned  a t 11 days old. W ithin a  m a tte r of 

days she had  been  successfu lly  fostered onto a  grey pony m are. Now a 

broodm are and  the  dam  of a  th ree-tim e w inner in Italy, the  experience does 

no t ap p ear to have adversely affected h e r own m aternal behaviour. A lthough 

covering a  lam b w ith the  scen t of a  ew e’s living or dead  lam b (e.g. A lexander, 

S tevens 8& Bradley, 1987), or estab lish ing  a  com m on artificial o rder in  both  

the  ew e’s own lam b an d  an  o rp haned  one (e.g. Price et al. 1998; Porter et al. 

1994) have proved usefu l in fostering o rphaned  lam bs, su ch  tech n iq u es  are 

no t norm ally u sed  w ith foals. The two are u su a lly  placed in the  sam e stab le 

b u t w ith a  b a rrie r separa ting  them . The m are is u su a lly  in very tigh t q u arte rs  

an d  unab le  to move a ro u n d  m uch  while the  foal h a s  freedom  to move about. 

There is a  gap in the  barrie r th rough  w hich the  foal can  p u t its m uzzle in 

order to feed from the  m are. Not every foster m are will take to ju s t  any  foal 

an d  som etim es several foster m ares need  to be tried  before the  foal will bond 

b u t th e  process of estab lish ing  a  bond betw een the  two can  take  as  little as 

ju s t  a  few days. Nicol (2002) no tes th a t n e ith e r the  physiological no r n eu ra l 

basis  of im prin ting  h a s  been  exam ined in the  horse.

There is debate  as  to w hether or not ho rses  can  learn  th rough  im itation, 

w hich is also called social learning. Nicol (1995) repo rts  th a t  social in fluences 

have been  dem o n stra ted  as influencing the  developm ent of behav iours in 

several species, includ ing  cats, dogs, h en s  an d  pigs. It w as widely believed, 

an d  still is by som e people, th a t ho rses  can  learn  stereotypic behav iours 

th ro u g h  observing o th ers  perform  them  (Nicol, 2002). Therefore, stereotypies, 

particu larly  weaving, were said  to be likely to sp read  th ro u g h  a  stab le  (e.g. 

May, 1995; M ason, 1993; Kiley-W orthington, 1983). There is no evidence th a t 

h o rses  actually  learn  to perform  stereotypic behav iours in th is  way, tho u g h  it 

is certain ly  possible th a t  a  foal, stab led  w ith its  boxw alking dam , m ay learn  to 

boxwalk th ro u g h  h ab it having h ad  to e ither follow its  dam  a ro u n d  th e  stab le 

or s tan d  in th e  m iddle of h e r circle getting con tinually  bum ped  an d  pushed . 

W here there  is an  ap p a ren t ‘o u tb reak ’ of stereotypic behav iour in a  stab le  yard 

it is m ore likely a  reflection of a  sim ilar behav ioural response  to a  com m on 

h u sb an d ry  practice  ra th e r  th a n  learned  or im itative behaviour.

S tereotypies are som e of the  m ost in s tan tly  identifiable behavioural signs of 

d is tre ss  in horses. They are often defined as  repetitive behav iours th a t serve
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no know n function  an d  occupy a  large p a rt of the  an im a l’s tim e (Houpt, 1998; 

M ason, 1991). Boxwalking, weaving, cribbing an d  w indsuck ing  are four of the 

m ajor equine stereotypies though , as  no ted  below, fu rth er evidence to sup p o rt 

the  findings of Mills an d  MacLeod (2002) w ith regard  to the  link betw een 

cribbing, w indsucking  an d  excess gastric acidity, m ay eventually  lead to a  

reclassification of those  two behaviours. Boxwalking involves the  anim al 

pacing  in circles a ro u n d  its  stall, often a t a  fast walk, for ex tended periods of 

tim e. A boxw alking m are w ith a  foal a t foot will even knock  h e r foal o u t of the 

way in order to com plete each circuit, leaving th e  foal w ith the  choice of 

s tan d in g  in th e  cen tre  of the  circle or following b eh ind  its m other. A weaver 

rocks its h ead  an d  neck  over an d  back  repeatedly , often including  repeated  

la te ra l m ovem ents of the  whole front h a lf of the  body and  som etim es w ith 

enough  force th a t the  an im al m ay tem porarily  lose its  balance. Some w eavers 

only engage in th is  behav iour while indoors.

C harles Darwin (1871) an d  George R om anes (1884) bo th  sough t to determ ine 

w hether or no t an im als could learn  th rough  im ita tion  as  they  believed th a t if 

the  h u m an  m ind h ad  evolved from the  an im al m ind, th en  the  h ighest levels of 

cognitive functioning  in an im als shou ld  be sim ilar to the  levels of “in fan ts, 

savages and  the  feeble m inded” (Galef, 1996, p .5). This w as a t a  tim e w hen 

w om en were also considered  to be incapable of the  h ighest levels of reason ing  

and  so Darwin an d  R om anes also included  them  along w ith th ese  o th er th ree  

categories. N eedless to say, su ch  categorisations w ould n o t be so readily 

accep ted  today. R om anes (1882, 1884) p resen ted  n u m ero u s  descrip tions of 

im itative learn ing  in an im als  though  som e of these , for exam ple Icelandic mice 

w ho load u p  an  im provised ‘b o a t’ w ith supplies an d  u se  th e ir ta ils  a s  a  ru d d e r 

to traverse  a  s tream  or a  cat who opened gates (cited in Galef, 1996, p.614- 

615), were b ased  on second-hand  reports  of observation of an  an im al’s 

perform ance in an  uncon tro lled  environm ent an d  w ithou t knowledge of the  

an im a l’s prior experience. Thorndike (1898), for exam ple, fam ously showed 

how  cats  could let them selves o u t of a  cage b u t only after a  p rocess of trial 

and  error, th a t  is, trying different resp o n ses  u n til the  correct one em erges. 

R eber (1995, p .416) s ta te s  th a t the  course of th is  type of learn ing  is “typified 

by th e  gradual elim ination of ineffectual resp o n ses  an d  the  s treng then ing  of 

th ose  resp o n ses  th a t are  satisfacto ry”.
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A recen t anecdotal exam ple w as reported , on television new s b ro ad casts , in 

England w here a  dog, in an  anim al shelter, no t only let h im self ou t of h is  pen 

every n igh t b u t also opened the  doors to all the  pens, re leasing  h is 

neighbours. This w as recorded on surveillance tap es  b u t it is no t know n how 

the  dog learned  to open the  la tch  - w as it th ro u g h  im itation of the  h an d le rs  or 

th rough  trial an d  error?

Kiley-W orthington (1987) claim s th a t foals seem  to learn  w hat to eat by 

im itating  th e ir dam , no ting  th a t w hen the  an im als are ra ised  w here po isonous 

p lan ts  are  to be found, foals will often no t be poisoned w hereas new  arrivals to 

the  a rea  may. Cooper (1998) agrees an d  no tes th a t social learn ing  is m ore 

com m only found in social species. Zentall and  G alef (1988) s ta te  th a t  social 

learn ing  can be a  fas ter way to learn  ab o u t im portan t th ings su ch  a s  w hat 

foods are po isonous an d  w hich are palatab le  th a n  can  be achieved th rough  

trial an d  error.

M cDonnell (1999) describes how she h a s  seen  foals play w ith objects in a  

m an n er th a t seem s as  though  they  were copying an o th er foal who had  

engaged in sim ilar behav iour b u t po in ts o u t th a t  experim ental s tu d ies  

conducted  to te s t the  ability of ho rses to learn  in th is  m an n er have been 

inconclusive. Typically th ese  consist of teach ing  one horse  how to perform  a 

p a rticu la r ta sk  while allowing o ther ho rses  to w atch  an d  th en  la te r te stin g  the  

equine observers to see how they  perform . The observers ten d  to fare no 

b e tte r th a n  th e  initial te s t sub jec t b u t w hat th ese  s tu d ies  do no t ap p ear to 

accoun t for is m otivation, a  key factor in u n d e rs tan d in g  behaviour. If a  

h u m an  w as sea ted  in  a  w aiting room  while a  techn ician  operated  a  piece of 

equ ipm ent a t the  far side of the  room , an d  th is  h u m a n  h ad  no t been  told th a t 

s /h e  w as supposed  to pay a tten tio n  to w hat w as being done, th en  it is likely 

th a t s /h e  will no t au tom atically  know  how  to operate  the  piece of equ ipm ent 

w hen asked  to do so. Why, therefore, shou ld  we p resum e th a t by positioning 

a  horse  so th a t it can  see w hat an o th er is doing it som ehow  know s, or is 

m otivated, to s tu d y  its  com pan ion’s actions?

Conditioned ta s te  aversion is, as  its nam e suggests, a  learned  response  to the  

ta s te  of som ething, often occurring w hen som ething  ta s ted  or eaten  h a s  been  

paired  w ith a  negative outcom e su ch  as  feeling ill (Garcia & Riley, 1998). With
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horses, an d  som e o ther an im als, the  negative s tim u lu s  needs to follow closely 

after the  initial s tim u lu s  or else the  connection  will no t be m ade. For 

exam ple, H oupt, Zahorik  and  Sw artzm an-A ndert (1990) d em onstra ted  th a t an 

injection of apom orphine im m ediately after being fed, led to ta s te  aversion in 

ponies. There w as no effect, however, if the  apom orphine w as adm in istered  

30 m in u tes  after feeding. Apom orphine in d u ces  vom iting in laboratory  

roden ts (Nicol, 2002). In som e species, for exam ple h u m an s, th is  pairing  can 

be separa ted  by m any  hours. W hen the  two stim uli are p resen ted  closely 

together, pa ir learn ing  often occurs in a  single trial. This form of learn ing  can 

be potentially  life-saving in the  wild though  it is no t a  topic th a t h a s  generated  

m uch  resea rch  in h o rses  (Nicol, 2002).

In stab led  ho rses, however, th is  is som ething  th a t is u su a lly  no t considered  by 

h an d lers  an d  w ith som e equine m edications being clearly u n p a la tab le , if one 

ju d g es  from the  reactions of the  horse  receiving them , care shou ld  be taken  

abou t m ixing them  into  feed. Some years ago the  au th o r knew  a m are who 

w as being trea ted  for a  resp ira to ry  infection and  w hose p rescribed  m edication 

w as being m ixed in to  h e r evening feed. She detected  it the  first day an d  would 

no t eat the  feed. W hen again p resen ted  w ith the  m edication  an d  feed m ix the  

following evening an d  a  th ird  evening she again refused  to eat. On th e  fourth  

day there  w as no m edication in the  feed b u t she w ould no t app roach  it. It 

took a  few m ore days before the  m are would tru s t  h e r evening feed. Oddly 

w hen asked  why the  m edication w as continually  being m ixed in to  the  feed 

despite  the  m a re ’s refusal to eat it, the  forem an in s is ted  th a t she w ould ‘le a rn ’ 

an d  V ould  eat h er feed w hen she w as h u ngry  en o u g h ’. This highly 

an thropom orphic  resp o n se  show ed a  clear lack of u n d e rs tan d in g  of equine 

behaviour.

1.3 E ffects o f  short-term  separation  o f  prew eaned foals 

from th eir  dam
In the  N orthern  H em isphere the  T horoughbred breeding  season  trad itionally  

ru n s  from the  s ta r t of February  u n til m id -Ju ly  w ith the  foaling season  

typically ru n n in g  from early J a n u a ry  u n til late Ju n e . All T horoughbreds 

(Equus caballus), in th is  hem isphere , are given an  official ‘b irth d ay ’ of J a n u a ry  

1 of the  year in w hich they  are born , in order th a t they  can  race again st o thers



of the sam e official age la ter in life, particu larly  as two- or three-year-o lds. 

Clearly, w hen racing  a t th ese  ages, an  anim al born early in the  season  will be 

several m o n th s  m ore physically m atu re  th an  one born  tow ards its end, and  

th is  m ay give it a  significant advantage.

The gesta tion  period of T horoughbred ho rses is u su a lly  eleven m onths. M ares 

come into season  again  ab o u t six to n ine days after giving b irth  and  while they  

will be u sually  teased  during  th is  tim e, m any will no t be covered d u ring  th is  

p a rticu la r period of e s tru s . This is often to give the  m are ’s body a  chance  to 

recover after foaling an d  also b ecause  conception ra te s  are know n to be lower 

during  th is  e s tru s  period w hen com pared to su b seq u en t ones (e.g. Bell & 

Bristol, 1987; Loy, 1980). The hope of m ost b reeders  is for each  of th e ir m ares 

to produce a  foal every year, preferably as  early in the  season  as  possible. The 

m are is generally first teased  (courted by, u sually , a  pony or vasectom ised  

stallion to check  for sexual receptiveness) a t six days post foaling. For th is  

she is tak en  o u t of the  stall while the  foal is left beh ind . This is u su a lly  the 

first tim e the  foal will have been  sep ara ted  from th e  m are. This experience 

m ay be repeated  every m orning for up  to five consecutive days, u n til the  m are 

goes o u t of season . The m are m ay or m ay no t be sen t to the  stallion sh ed  for 

covering du ring  th is  e s tru s  period. If the  m are is covered b u t does no t go ‘in 

foal’ the  p rocess is likely to be repeated  th ree  w eeks later.

The period of m are-foal separa tion  during  teasing  te n d s  to be relatively brief, 

u su a lly  lasting  no m ore th a n  five m inu tes , an d  occurs a t a  tim e w hen there  

are o ther m ares an d  (vocalising) foals in the  vicinity of the  stable. Also, the  

foal can u su a lly  still h ea r the  m are and , in the  ta lle r or older foal, can  often 

see the  m are th rough  th e  grille on the  door.

Practice varies as  to w hat h ap p en s  w hen the  m are is sen t for covering. On 

som e farm s, the  foal is sep ara ted  from the  m are for any th ing  from 15 m in u tes  

to over an  h o u r a t a  tim e, while on o thers  the  foal accom panies the  m are to 

the  covering shed . W hen the  foal is left beh ind  in its  stall it is often roughly 

shoved away from the  m are and  h a s  the  stab le door closed in its face. If there  

is no grille on the  u p p e r p a rt of the  door th en  the  top half is u su a lly  closed 

over, occasionally leaving the  foal in sem i-darkness, as  the  stab le w indows 

m ay be very dirty. This p rocedure an d  the  isolation th a t follows m ay be a  very
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distressing  experience for the  pre-w eaned foal. Not only is it sep ara ted  from 

its  dam  b u t also it is iso lated  from o thers  of its  kind. In the  wild su ch  

isolation would leave a  young prey anim al, su ch  as  a  foal, vu lnerab le  to 

a ttack . As H oupt (1998) no tes, it is the  foal who u su a lly  w orks to m ain ta in  

the  con tac t betw een itse lf and  its dam  an d  th ough  th is  need  for close 

proxim ity decreases as  the  foal ages (K usunose & Saw azaki, 1984a), in  a  time 

of fear, panic or danger the  foal will re tu rn  to its  m o th e r’s side (Waring, 1983).

Though a  recen t s tudy  by H oupt (2002) looked a t resp o n ses  of 10 pony m ares 

an d  th e ir foals to brief weekly periods of separa tion  a t u p  to n ine w eeks of age, 

m ost research  on separa tion  d is tre ss  in foals h a s  previously been  done w ith 

respect to the  artificial w eaning p rocess (the p e rm an en t separa tion  of the  foal 

from the  m are). This artificial w eaning u su a lly  tak es  place w hen the  foal is 

betw een four an d  n ine  m o n th s  old. Kiley-W orthington (1997, p. 176) described  

th is  period as  “a crucial tim e w hen the  youngster is learn ing  very fa s t”. Rapid 

learn ing  is a  fea tu re  of foals, even a t a  m uch  younger age th an  th a t a t w hich 

artificial w eaning tak es  place. Indeed, bo th  M ader and  Price (1982) and  

H oupt, P arsons and  H intz (1982) reported  th a t younger ho rses ten d  to learn  

m ore rapidly an d  m ore consisten tly  th a n  older horses. T hus the  potentia l 

exists th a t a  foal d is tre ssed  a t being sep ara ted  from its  m other for sh o rt b u t 

frequen t periods in its  first few w eeks of life m ay develop problem  behav iours 

or even stereotypies.

Often w hen a  foal is isolated  from the  m are d u ring  covering there  is 

considerable activity in the  vicinity of the  stab le, w ith trac to rs , blow ers or loud 

rad io s /s te reo s , for exam ple, operating  nearby. Such  additional events, 

com bined w ith  th e  already stressfu l p rocess of separa tion , m ay serve to 

in tensify the  experience. A foal th a t is repeatedly  sub jec ted  to a  d is tressing  

situa tion , su ch  as  being separa ted  from its m other du ring  covering, therefore 

m ay be a t increased  risk  of developing stereotypies.

1.4 Other ‘traum as’ ahead for a young racehorse
S eparation  from th e ir dam  during  covering is certain ly  no t the  only ‘tra u m a ’ to 

w hich the  young fu tu re  racehorse  is exposed. The n a tu re  of the  flat racing 

in d u stry  is su ch  th a t a  horse will typically have experienced a  g reater variety



of events in the  first two years  of its  life th a n  an  ord inary  h ack  m ay experience 

in five or six years.

Kiley-W orthington (1987) h a s  s ta ted  th a t, in h e r experience, m any behavioural 

problem s in ho rses  can  be traced  back  to the  tim e of artificial w eaning. 

Similarly, Nicol (1999) no tes th a t som e ho rses  who develop stereotypic 

behaviours do so as  a  re su lt of th e ir early experiences before an d  a round  

w eaning tim e. The young thoroughbred , who will typically be w eaned a t 

anyw here from five to eight m o n th s  of age, m ay n o t only have experienced the 

tra u m a  of being sep ara ted  from its dam  during  teasing  an d  covering, on m ore 

th a n  one occasion, b u t will have h ad  its first experiences of in tensive 

handling , veterinary  p rocedu res an d  trea tm en t by a  farrier as  well as  having 

h ad  a  change in location and  peer groups, probably several tim es.

Many thoroughbred  farm s will headcollar a  n eo n ata l foal w ith in  its first 48 

h o u rs  and  s ta r t  leading a  foal w ithin  a  couple of days of its  b irth . Though 

initially involving one h an d ler leading the  m are while an o th er leads th e  foal by 

placing one arm  a ro u n d  its ch est and  one a ro u n d  its q u a rte rs  to guide it 

forward, the  p rogression  to being led by the  headcollar and  on a  lead rein  is 

rapid. In order to lead the  foal in and  ou t of the  stab le  each  day, therefore, 

the  foal h a s  h ad  to be cau g h t and  while som e foals take  to th is  very quickly 

o th ers  appear to find th e  p rocedure  highly stressfu l. W ithin a  few m o n th s  the  

foal will have been  m icrochipped, a  p rocedure  th a t also involves clipping away 

a  large square  of h a ir from its neck  before the  m icrochip is in serted  u n d e r the 

skin. A sam ple of blood will also have been  draw n - all tho ro u g h b red s are 

blood-typed an d  DNA tested  to prove parentage.

A foal born on a  public  stallion farm  will typically take its  first ride in a 

horsebox w ithin  48 h o u rs  of b irth , e ither to be moved to an o th er stab leyard  on 

the  farm  or to be sen t to the  farm  on w hich the  m are u su a lly  resides. The 

an im al th a t is m erely m oving to an o th er yard  on the  farm , u su a lly  becau se  its 

dam  is due to be covered e ither by one of the  res id en t stallions or one who 

resides a t a  nearb y  s tu d  th a t does no t board  m ares, will u su ally  rem ain  in the  

sam e stab le for the  du ra tio n  of its  stay  b u t will be a  p a rt of frequently- 

changing  tu rn -o u t groups. Initially tu rn ed  o u t in a  n u rse ry  paddock w ith only 

its m other for com pany, the  foal g raduates quickly to a  larger paddock  and
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several tu rn -o u t com panions. As some ho rses go hom e and  o thers  arrive, and  

a s  foals s tren g th en  u p  enough to go in to  even larger paddocks, its  social 

com panions m ay change every few days or w eeks. From th is  very early age 

the  tho roughbred  foal is learn ing  th a t its  c ircu m stan ces  an d  even 

su rro u n d in g s are con tinually  changing.

A first visit from the  farrier can be e ither a  quiet event or a  trau m atic  one, 

depending  u p o n  a  com bination  of the  patience of the  farrier, the  patience  and  

ability of the  hand ler, an d  the  tem peram en t of the  foal. If a  foal h a s  becom e 

u sed  to being h and led  quietly an d  if its  regu lar h an d le rs  have tak en  the  first 

s tep s  tow ards getting it u sed  to having its feet an d  legs h and led  an d  to having 

its  feet picked u p  an d  cleaned  out, th en  the  initial farrier visit will often p ass  

quickly and  w ith a  m in im um  of fuss. If th is  tim e h a s  no t been  tak en  w ith the  

foal and  the  foal pan ics, an  unsk illed  or im patien t h an d ler will occasionally 

becom e very rough w ith the  foal. The au th o r h a s  seen  foals physically 

m anh an d led  du ring  th e ir initial farrier visit, w ith one or two h an d le rs  roughly 

p inn ing  the  vocalising an d  squirm ing foal to a  wall while a  farrier a ttem p ts  to 

w ork on its feet. H orses are very good a t learn ing  associations, som etim es 

requiring  ju s t  one trial (McDonnell, 1999; Kiley-W orthington, 1997). This, 

surely, is no t the  lesson  one w an ts  a  foal to learn  ab o u t a  p rocedure it will 

face m any tim es in its  lifetime.

Artificial w eaning, w hich is accepted  as  a  very trau m atic  event for m any  foals, 

will be, for h u n d re d s  of tho roughbred  foals, quickly followed by the  in tensive 

hand ling  involved in p reparing  a  foal for the  auction  ring. The w eanling will 

often, particu larly  in Ireland, w ear a  bit for the  first tim e an d  will have to learn  

to walk, tro t, ha lt, s tep  backw ards an d  s tan d  still in  the  m an n er desired  by 

the  handler. Even so m any are clearly u n p rep a red  for w hat aw aits them  w hen 

they  step  in to  the  auction  ring for the  first tim e. As a  prey an im al a  h o rse ’s 

in s tin c t is to flee w hen confronted by a  th rea ten in g  situa tion . B ut the  auction  

ring anim al is led in to  an  enclosed a rena , all exits are blocked off, th e re  are up  

to te n s  or h u n d re d s  of people in the  su rro u n d in g  a rea  w hich is often brightly 

lit an d  very noisy. It is noticeable th a t som e foals, an d  yearlings, who are 

initially silen t w hen they  en ter the  ring will s ta r t  vocalising only once the  

au c tio n ee r’s voice is b ro ad cast over the  public ad d ress  system . The h u m a n s
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presen t find it loud, an d  a  horse h a s  considerably  m ore sensitive hearing  th an  

we do (Saslow, 2002). Is it any w onder th a t they  object?

The young an im al m ay no t go th ro u g h  an  auction  ring  a t all before it goes into 

tra in ing  b u t th o u san d s , in Ireland an d  the  UK alone, will do so every year. If 

no t offered as  a  foal it will probably be auctioned  as  a  yearling. Q uite a  few 

who w ent th ro u g h  th e  auction  ring as  a  foal will re tu rn  as  a yearling, e ither 

because  they  were unso ld  the  first tim e a ro u n d  or becau se  they  were bough t 

by a  p inhooker (i.e. a buyer who p u rch ase s  a  foal w ith a  view to selling it on 

the  following year, hopefully for a  profit).

Many colts w ith poor, un fash ionab le  or ‘na tiona l h u n t ’ pedigrees will be gelded 

by the  tim e they  are 21 m o n th s  old - som e will be gelded after as  little as  10 to 

12 m on ths of age. M any su ch  colts, or those  who are proving difficult to 

hand le, who go th ro u g h  the  auction  ring as  a  yearling will have been  gelded by 

the tim e they  go into train ing . Those w ith b e tte r pedigrees are rarely  gelded 

th is  soon in  Ireland, England or F rance as  geldings are excluded from 

com peting in the  E uropean  C lass ics’, from any G roup 1 races^ in France, or in

' The C lassics were created  in England an d  are  a  series of five races restricted  to three-year- 
old colts and  fillies only. G eldings are  excluded. The St Leger, ru n  over an  extended 14 
furlongs (there are  eight furlongs to a mile: a furlong equals 220 y ard s  or approxim ately 200 
m etres) a t D oncaster in Septem ber, is the o ldest of the C lassics an d  is open to both sexes. The 
1,000 G uineas and  2 ,000  G uineas are ru n  over a  mile a t N ew m arket in the Spring with the 
form er restricted  to fillies only an d  the la tte r open to both genders. The Derby an d  the O aks are 
both contested  over 12 furlongs (a mile an d  a half) a t Epsom  in early Ju n e . The O aks is 
restricted  to fillies only while the Derby is open to both sexes. Should a horse win the  2 ,000 
G uineas, Derby an d  St Leger, he is said to have won the Triple Crown. To date  only 11 horses 
have achieved th is  feat, the  m ost recen t being cham pion colt Nijinsky in 1970. A filly th a t wins 
the 1,000 G uineas, O aks an d  St Leger is said  to have won the Fillies’ Triple Crown an d  Oh So 
Sharp , in 1985, is the m ost recen t such  winner.

Most coun tries th a t have horse racing have Classic modelled on the English system . In 
Ireland there  are  four C lassics, the Irish 1,000 G uineas, Irish 2 ,000  G uineas, Irish Derby an d  
Irish Oaks. Though m any sources, usually  for advertisem ent purposes, call the Irish S t Leger a 
Classic th is race, in fact, relinquished  its C lassic s ta tu s  in 1983 w hen the  race w as opened u p  
to older horses. Since th en  few three-year-olds have ru n  in the  race with only a handfu l 
actually  winning.

In France the C lassics a re  the  Poule d ’E ssai des Pouliches, Poule d ’E ssai des Poulains, Prix 
du Jockey-C lub and  Prix de Diane. These m irror, respectively, the 1,000 G uineas, 2 ,000  
G uineas, Derby an d  O aks with the only difference in te rm s of conditions an d  d is tan ces  (up to 
Oct. 2004) being th a t the Prix de Diane is ru n  over ten an d  a ha lf furlongs: the Prix du  Jockey- 
Club is to be ru n  over ten  and  a half furlongs from 2005). The French also opened up  their 
equivalent of the  St Leger, the Prix Royal-Oak, to older ho rses som e years back. The G erm ans, 
Italians and  Ja p a n e se  also have races equivalent to the five C lassics though , unlike English, 
Ireland and  France, not all carry  G roup 1 s ta tu s .

In America there  are th ree C lassics, all ru n  on dirt, ra th e r  th a n  on the turf, and  open to 
geldings as well a s  colts an d  fillies. The three, w hich together are  called the Triple Crown, are 
the 10 furlong K entucky Derby, nine an d  a  half furlong P reakness S takes an d  the 12 furlong 
Belm ont S takes, all carrying G rade 1 s ta tu s . Though several ho rses have come very close to
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Group 1 races open to two-year-olds in Ireland and England. There are no 

such restrictions in America, Canada, Australia or New Zealand. While the 

Americans and Canadians tend not to rush into the decision to geld, such a 

proportion of colts are gelded in Australia and New Zealand that many of the 

countries’ top races are dominated by geldings. This was, and is, partly 

responsible for their need for overseas ‘shuttle’ stallions^ to boost the local 

breeding industries - m ost of the best racehorses, obviously, could not be 

used as breeding stock.

Fillies are not im m une to traumatic veterinary procedures and, in particular, 

may have to undergo a Caslick’s procedure, which is carried out under local 

anaesthetic to correct a structural defect of the vulva. This defect is an 

abnormality that leads to pooling of urine (urovagina) and aspiration of air 

(pneumovagina), bacteria and other contam inants into the vagina, leading to 

infection and, in a broodmare, failure to conceive or loss of the pregnancy. 

Fillies in training, as well as broodmares, may undergo this procedure. If a 

broodmare has been sutured, the stitched area m ust be cut before she foals.

Another traumatic experience for many young thoroughbreds is that of being 

broken to saddle. Usually driven in long reins for several weeks beforehand, 

having to carry a rider on its back can come as quite a shock. In the wild 

predators often bring down an equine by pouncing on its back. Indeed the 

panic reaction of the young horse to being backed by a rider for the first time

sweeping the series in recen t years, including Sm arty  Jo n e s  in 2004, the m ost recen t to 
succeed in the Triple Crown w as Affirmed in 1978.

2 Since the in troduction  of the  Pattern  System  in 1970, races  are  categorised u n d e r a 
num ber of headings. Those of the h ighest calibre are called P attern  races an d  are  designated  as 
G roup 1, G roup 2 an d  G roup 3. G roup 1 is the  h ighest level an d  victory in P attern  races boosts 
the value of the anim al. Below these  Pattern  races are races classified a s  Listed. These races 
also confer an  increase in value on the an im al b u t to a lesser degree th a n  Pattern  races. 
F inishing in the first th ree in e ither a P attern  or Listed race en titles the an im al’s  nam e to be 
recorded in bold type in all fu tu re  catalogues. Those successfu l in these  races will have their 
nam e in bold blocked cap ita ls  while those only placed a t these  levels will have the ir n am es in 
bold lower case type. This is know n as  black-type. Below these  are  the ord inary  races, ranging 
from high grade h an d icap s an d  conditions races down to the lowest g rades of sellers and  
claim ers. Many coun tries a ro u n d  the world subscribe to the Pattern  System  with the  resu lt 
th a t some level of com parison between coun tries is m ade possible. In North America, South  
America and  A ustra lasia  the G roup races are  designated  a s  G raded races.

A ‘sh u ttle ’ stallion is a  thoroughbred  stallion who s ta n d s  the N orthern H em isphere s tud  
season  in Europe, America or J a p a n  and  then  travels to the S ou thern  H em isphere to serve their 
breeding season . Shu ttle  stallions usually  spend  the second half of the  year in e ither A ustralia, 
New Zealand or S outh  America. A horse norm ally based  in the S ou thern  H em isphere b u t who 
travels to Europe, America or J a p a n  for o u r stu d  season  is often referred to a s  a ‘reverse 
sh u ttle ’ stallion.
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can be quite dram atic . While visiting a  leading s tu d  farm  in C anada  a  n u m b er 

of years ago, the  a u th o r saw  the  dam age cau sed  to an  a rena, a  s ta tio n  wagon 

an d  several stud -ra iled  fences by a  w ell-handled yearling colt w hose reaction  

to being backed for the  first tim e w as to buck , k ick an d  flee, blindly. He 

charged  right th ro u g h  the  padded  wooden w alls of th e  a rena , ra n  s tra ig h t into, 

an d  rolled righ t over, a  parked  sta tion  wagon (flattening the  roof in the 

process), picked h im self up  and  charged  off across  th e  farm , dam aging several 

wooden fences en rou te . W hen eventually  cau g h t it w as found th a t, despite 

cau sin g  th o u san d s  of dollars of dam age, h is  only in ju ries  were som e m inor 

lacera tions to h is  m uzzle, ch est an d  legs.

For those w hose place of tra in ing  is a coun try  o ther th a n  the  one in w hich 

they  were born , the  tho roughbred  yearling m ay have to travel by ferry or 

p lane. H undreds of ho rses  are bough t in Am erica every year, particu larly  a t 

the  K eeneland S eptem ber Yearling Sale in K entucky, K eeneland November 

B reeding Stock Sale (m ares an d  foals) an d  the  Fasig-Tipton Select Yearling 

Sale in Saratoga. M ost tho roughbreds ap p ear to hand le  flying well though  

there  have, as  one m ight expect, been  cases of h o rses  panicking  in flight. 

W hen th is  h ap p en s  th e re  is little option b u t to p u t the  horse  down. A lthough 

there  does no t ap p ear to have been  any stu d ies  conducted  on th is , a  horse 

who h a s  flown several tim es m ay still panic on a la ter flight. A strik ing  

exam ple w as the  stallion  Tate Gallery, a  G roup 1 w inning fu ll-b ro ther to 

m any-tim es cham pion sire S ad ler’s Wells. He flew from America to Ireland  as 

a  yearling, travelled over and  back  betw een Ireland  an d  England, b u t 

pan icked  on a  p lane w hen en rou te  to J a p a n  a  few y ears  later. He h ad  to be 

destroyed.

M ost ho rses  will experience only a  few of th ese  events in  th e ir en tire  lives b u t 

m any  tho roughbreds will have experienced several or m any of them  by the  

tim e they  have reached  th e ir second b irthday . Each h a s  the  po ten tia l to lead 

to la te r behavioural problem s.

1.5 What is well-being and how is it a ssessed?
The term  V eil-being’ is one frequently  u sed  by anim al re sea rch ers  b u t it is a  

highly problem atic concept. Advances in psychological an d  behavioural 

resea rch  show  th a t p rac tices re la ting  to anim al h u sb an d ry  are often con trary
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to the physiological or psychological h ealth  of the  an im als. Kiley-W orthington 

(1997) com m ents th a t bringing abou t change in su ch  h u sb an d ry  p rac tices is 

often very difficult due  to a  strong sense  of trad itionalism , a  “th a t ’s the  way it 

h as  always been  done” m entality . This form of th ink ing  is particu larly  evident 

in the  equine industry . W hen people are slow to change th e ir th ink ing  - and  

th is  applies equally to re sea rch ers  - it c reates  or exacerbates difficulties in 

defining concep ts su ch  as  “w ell-being’. The an im al’s physical and  

psychological needs are being determ ined  b ased  on the  re sea rc h e r’s 

in te rp re ta tion  of the  situation . This is ak in  to the  acknow ledged 

problem /difficu lties in h ealth  of applying the  a ssu m p tio n s / ideas of one 

cu ltu ra l belief system  to an o th er w ithou t try ing to se t these  aside an d  tru ly  

see the  o th e r’s po in t of view. Therefore, definitions of Svell-being’ ten d  to be a  

reflection of the  w rite r’s viewpoint ra th e r  th a n  an  u n d e rs tan d in g  of an  

an im al’s needs. Difficulty or inconsistency  in defining term inology is a  

con tribu ting  factor in the  variation in re su lts  of s tu d ies  based  on or te stin g  for 

the  concept. In essence , each  re sea rch er is te stin g  som ething  different an d  so 

variation in findings are only to be expected.

“W ell-being’, therefore, ten d s  to be defined in a  variety  of ways. This m ay be in 

te rm s of m eeting basic  needs for food, w ater an d  shelter b u t even th is  

definition is problem atic. Take horses, for exam ple. D epending on the ir 

in tended  u se , m any  will be confined to a  stab le  for u p  to 23 h o u rs  a  day. The 

stan d a rd  stab le  m ay ap p ea r quite room y to u s  b u t it affords little m aneuvering  

space for a  large an im al or, as  on a  s tu d  farm , a  m are  w ith foal a t foot. A 

horse h a s  evolved to roam  and  will u su ally  cover m any  m iles per day in the 

wild. If confined th is  degree of m ovem ent becom es nex t to im possible and  

there  is som e evidence to suggest (e.g. McGreevy, 2000; H oupt, 1998; C ronin, 

W iepkem a 8s van Ree, 1985; M eyer-Holzapfel, 1968) th a t locom otory 

stereotypies m ay be triggered by an  inability of the  confined an im al to ad ap t to 

its  c ircum stances.

This inability to ad ap t to ones c ircum stances, of course, m eets p a rt of m ost 

se ts  of criteria  for s tre ss . And yet the  provision of adequate  shelter is u sually  

overlooked as  a  possib le factor in ‘problem  beh av io u r’. Provision of food and  

w ater also cau se s  difficulty w ith in  the  concept of “w ell-being’. H orses are 

biologically p red isposed  to spend  up  to 16 h o u rs  per day grazing - th is  is a
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biological necessity  given the  functional anatom y of th e ir digestive system . 

Yet m ost ho rses  are fed two or th ree  concen tra ted  feeds per day. While these  

m eals m eet the  biochem ical n u tritio n a l req u irem en ts  of the  anim al, they 

com pletely fail to m eet the  an im al’s psychophysiological needs (Kiley- 

W orthington, 1997). This m eans th a t the  an im al can  be, in effect, underfed  

even though  its biochem ical n u tritio n al req u irem en ts  have been  provided. 

The equine digestive system  can only process n u tritio n a l e lem ents a t a  specific 

ra te  and  the  practice of adm in istering  co n cen tra tes  often leaves the  anim al 

lacking essen tia ls  - clearly not in the  an im al’s b est in te re s ts  (Houpt, 1998). 

Also, th is  form of feeding regim en h a s  been  im plicated in the  developm ent of 

the  oral stereotypies (for exam ple, Mills & MacLeod, 2002; Redbo, Redbo- 

T ortensson , Odberg, H edendahl & Holm, 1998, McGreevy, C ripps, F rench, 

G reen & Nicol, 1995). All th is  m eans th a t th ough  welfare req u irem en ts  of 

providing food an d  shelter have been m et, th ese  provisions can n o t tru ly  be 

said  to be in the  b est in te re s ts  of the  an im al’s welfare.

O ther definitions of “w ell-being’ are based  a ro u n d  an  absence  of the  display of 

abnorm al behaviours. However, th is  m ay m erely be an  indication th a t the 

anim al h a s  e ither ad ap ted  or h a s  lapsed  into a  s ta te  of w hat Seligm an (1968) 

term ed learned  help lessness. Learned h e lp lessn ess  h a s  been  defined as  “an  

ap ath e tic  condition in an  anim al or a  h u m an  being resu lting  from exposure to 

inso luab le  problem s or inescapable  physical or em otional s tre ss” (Colman, 

2003, p .404). The anim al th a t s tan d s  quietly in its box all day m ay be con ten t 

or alternatively  it m ay be an  anim al th a t h a s  learned  th a t th e re  is no th ing  it 

can  do to improve its  situation . Mai an d  McCall (1986), for exam ple, 

suggested  th a t the  findings of th e ir hand ling  s tudy  w ith young foals, w hich 

found th a t those  h an d led  intensively in the  first 42 days of life perform ed 

b e tte r on a  h a lte r te s t th a n  those  who did n o t receive in tensive hand ling  u n til 

after 42 days of life, m ay have reflected e ither a  critical hand ling  period or “a 

phenom enon  sim ilar to learned  h e lp le ssn ess” (p. 115). Their lack of p ro test, 

therefore, m ay have been  due to tra in ing  or because  they  learned  th a t being 

h a lte red  and  led a ro u n d  w as som ething over w hich they  h ad  no control.

Sim ilarly, H oupt (1998) suggests th a t foals th a t  ap p ear to learn  to to lerate  a 

wide range of hand ling  p rocedures u n d e r M iller’s (1991) ‘im prin t tra in in g ’ m ay 

actually  be show ing signs of learned  he lp lessn ess  a s  m uch  of th is  hand ling
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takes place w hen the  foal it too young either to s tan d  or to resist. It h a s  also 

been  argued  th a t learned  h e lp lessn ess  plays a  role in depression  (e.g. 

Mirowsky & Ross, 1989; Seligm an, 1975) and , hence, is a  m aladaptive mode 

of th inking. Clearly the  concept of ‘w ell-being’ n eed s  som e th o u g h t before it 

can  be usefully  applied to / in  definitions of s tre ss . The sam e applies to the  

term  Svelfare’ a s  the  sam e caveats apply. The re s is tan ce  to change h a s  also 

been  described  by Rollin (1989, p .l)  as  the  “we have always done it th is  way 

so why change” m entality .

A nim als, like u s , u se  different m ethods of coping w ith th e ir environm ental 

conditions. W hen coping occurs the  an im al is said  to have adap ted  (Broom & 

Jo h n so n , 1993) though , again like u s , th is  ad ap ta tio n  is no t always possible. 

An anim al m ay h ab itu a te  to the  stim uli or m ay learn  th a t no th re a t is 

p resen ted . The an im al m ay also engage in p a rticu la r behaviours in an 

a ttem p t to elim inate or reduce the  annoying  s tim u lu s , for exam ple th rea ten in g  

to bite or kick a  person  who b ru sh e s  a sensitive a rea  w ith too m uch  force. If 

the  stim uli or environm ental conditions are m ore severe, however, th en  the 

an im al’s ability to cope m ay be com prom ised, thereby  leading to a  failure to 

adapt. It h a s  been  suggested  th a t stereotypic behav iours m ay rep resen t a 

coping m echanism  in an im als, includ ing  ho rses (e.g. Pell 8s McGreevy, 1999; 

Broom & Jo h n so n , 1993; R ushen , 1993; Broom, 1991; M ason, 1991; D antzer, 

1986). It h a s  also been  suggested  th a t an  an im al th a t  m ay ap p ear to have 

adap ted  to its  env ironm ent or c ircum stances m ay actually  be experiencing 

subclin ical levels of s tre ss  (Moberg, 1985, 2000) an d  m ay be approach ing  a 

‘b reaking  p o in t’. Knowing w hether an  anim al is try ing  to cope or h a s  actually  

adap ted  is an  im p o rtan t consideration  w hen try ing to a sse ss  its  welfare.

A nother difficulty in u s in g  the  p resence  or absence  of abnorm al behav iours as 

an  indicator of ‘w ell-being’ is in the  determ ination  of w hat th ese  behav iours 

m ean. Most equine s tu d ie s  are conducted  on dom esticated  an im als th a t  have 

long been  stab led , fed, w orked, and  so on. Therefore ou r u n d e rs tan d in g  of 

w hat co n stitu tes  ‘n o rm a l’ equine behaviour is a  rep resen ta tio n  of our 

in te rp re ta tion  of how  they  behave in our artificial environm ent. ‘N orm al’ 

behaviour of the  species is m ore likely to be seen  in feral popu la tions b u t, of 

course, there  are few su ch  popu la tions rem ain ing  an d  they  are no t necessarily  

the sam e as the  feral species from w hich they  cam e. Even the  przewalskii
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breed, w hich is often s tud ied  as  a  feral ho rse  (e.g. Hoffman, 1985), h as  

‘dom estica ted ’ genes m ixed into its population  - the  breed  w as revived from 

n e a r extinction. Also, a s  m any breeds were engineered by m an , th e re  are no 

feral popu la tions to rep resen t them . The thoroughbred , the  m ost financially 

valuable breed  of horse , is a  notable  exam ple. The Arab is an o th er and  is 

probably second only to the  tho roughbred  in te rm s of value. It is also of note 

th a t the  tho roughbred  is a  breed created  by m an  an d  w hich h a s  Arab roots.

However, as  m uch  of th is  ‘no rm al’ behaviour, for exam ple quietly spend ing  up  

to 23 h o u rs  a  day in a  sm all confined a rea  and  w ithou t in teraction  w ith 

conspecifics, differs from w hat is seen  in feral equine popu la tions, it 

rep resen ts  an  ad ap ta tio n  on the  p a rt of the  anim al. This ability to ad ap t is of 

great im portance. Inability of an  anim al to ad ap t to its  c ircum stances, for 

exam ple a  horse  failing to ad ap t to length  periods of confinem ent, can  lead to 

considerable s tre ss  an d  the  developm ent of locom otory stereotypies (e.g. 

McGreevy, 2000; H oupt, 1998; C ronin, W iepkem a 85 van Ree, 1985; Meyer- 

Holzapfel, 1968). At its m ost extrem e, failure of a  species to ad ap t to a  

changing  or changed  environm ent can  lead to extinction of the  species. This 

is one of the  two m ain  com peting theories as to why Pleistocene m egafauna 

su ch  as  the  woolly m am m oth  and  Irish elk becam e extinct: the  o ther is the  

im pact of h u m an  p redation  (Barnosky, Koch, Feranec, Wing & Shabel, 2004).

There is also difficulty in h e ren t in the  u se  of the  term  ‘abnorm al beh av io u r’. 

Psychology h a s  p roduced  four full editions, an d  two in terim  editions, of the  

D iagnostic an d  S ta tistica l M anual of M ental D isorders (DSM) (American 

Psychiatric A ssociation, 1994) and  is cu rren tly  working on the  fifth. Global, 

environm ental, cu ltu ra l, societal an d  econom ic factors con tinually  change and  

w ith th ese  changes can  come m anifested  difficulties in coping an d  ad ju stm en t 

in h u m a n  populations. It is therefore logical to p resum e th a t an im als  in 

dom esticated  an d  feral s itu a tio n s  will also be faced w ith a  changing  need  for 

adap ta tion . There is no equivalent of the  DSM for an im als. This is probably 

due , in part, to the  fact th a t for m uch  of the  tw en tie th  cen tu ry  anim al 

behaviour w as largely seen  as being driven by biology an d  basic  m ain tenance  

n eed s  w ith cita tion  of M organ’s canon  - “in no case m ay we in te rp re t an  action 

as  th e  outcom e of the  exercise of a  h igher psychical faculty, if it can  be 

in te rp re ted  as  the  outcom e of the  exercise of one w hich s tan d s  lower in the

22



psychological sca le” (Morgan, 1 8 54 /1977 , p .53) - as  justifica tion  for denying 

an im als the  capability  to reason  or s tra teg ise  or be driven by strong, complex 

em otions.

As E pstein  (1998) an d  o thers  (e.g. C orstall, 1993; Rollin, 1989; E pstein , 1987) 

have poin ted  ou t, however, M organ’s canon  w as sim ply a  call for parsim ony 

ra th e r  th a n  a  rejection of the  an im al m ind. Indeed, Rollin (1989, p .75) also 

quo tes M organ (1893, p .231) as saying “th e re  can  be very little question  th a t 

the  h igher an im als have im pressions an d  ideas analogous to o u rs”. A shift 

tow ards recognising the  cognitive skills an d  em otional needs of varying species 

h a s  been evident over the  course of recen t decades though  the  occasional 

recen t w riter, for exam ple, May (1995), still den ies th a t an im als can  reaso n  or 

experience com plex em otions.

1.6 The effects o f stress
A nother re levant term  u sed  in everyday language, applied  in a  wide variety  of 

s itu a tio n s, an d  a key factor in determ in ing  well-being, is s tress . Yet p inn ing  

down a  definitive exp lanation  of w hat co n stitu tes  s tre ss  h a s  proven difficult. 

There is a  considerab le  am oun t of lite ra tu re  on the  biological b ases  of s tre ss  

(see Toates, 1995 or Moberg & M ench, 2000 for a  com prehensive review) b u t 

a s  no biological m easu res  were tak en  d u ring  the  course  of th is  th esis , th is  

im portan t a sp ec t of s tre ss  will only be given a  brief overview.

Psychological defin itions of s tre ss  ten d  to have a  com m on them e, th a t  of a 

difficulty or inability  to cope w ith som e situ a tio n  or env ironm ent or 

challenging o u r perceived lim its. For exam ple, s tre ss  h a s  been  described  as 

“stim ula tion  beyond th e  capacity  for com plete ad ap ta tio n ” (Broom & Jo h n so n , 

1993, p .57), a s  som ething  perceived by th e  individual to be taxing, exceeding 

h is /h e r  reso u rces  or as  th rea ten in g  h is /h e r  w ell-being (Lazarus & Folkm an, 

1984), as “psychological an d  physical s tra in  or tension  generated  by physical, 

em otional, social, econom ic, or occupational c ircu m stan ces , even ts or 

experiences th a t are difficult to m anage or en d u re” (Colman, 2003, p .711), as 

th e  re su lt of the  individual having to m ake “abnorm al or extrem e ad ju stm en ts  

in  its  (an anim al) physiology or behav iour in order to cope w ith adverse 

a sp ec ts  of its env ironm ent and  m anagem en t” (Fraser, 1980, p .237), an d  as a  

m ism atch  betw een a  s tim u lu s  an d  the  o rgan ism ’s perceived ability to cope



(B andura, Cioffi, Taylor & B rouillard, 1988). Moberg (1985, 2000) describes 

the  s tre ss  response  as  being in th ree  stages: (1) recognition of the  p resence  of 

a  stresso r, (2) the  biophysiological response  an d  (3) the  consequences.

It would therefore ap p ear th a t definitions include both  biological and  

behavioural e lem ents and , a s  in the  case of ‘w elfare’, th is  m ay lead to some 

d iscrepancy in research . If a  ‘s tre sso r’, th a t is any  s tim u lu s  th a t triggers a 

s tre ss  response , is defined in biological te rm s th en  it inc ludes any s tim u lus 

th a t triggers the  biological side of the  s tre ss  response . This, for exam ple, 

w ould include the  s ta rtle  response. If, however, ‘s tre sso r’ is defined as  th a t 

w hich triggers a  “m aladaptive behav iour”, th en  th is  would exclude the  startle  

response. Yet the  s tartle  response  is often u sed  as  an  indication  of a  s tresso r 

in anim al s tu d ies, particu larly  those  involving ho rses  (e.g. S im pson, 2002).

The final stage of the  s tre ss  response, th a t is, the  consequences, is also of 

im portance in research . If one resea rch er is u s in g  the  s tartle  response  as a  

sign of s tre ss  and  an o th er is not, th en  different re su lts  can  be expected. The 

consequences of the  s tartle  response  will see the  an im al quickly re tu rn  to its 

previous level of functioning  w ith the  only po ten tia l lasting  effect being som e 

degree of learn ing  w ith regard  to w hatever the  s tim u lu s  w as (for exam ple an 

um brella  being sudden ly  opened in front of them ). A behaviourally-based  

stresso r, on the  o ther han d , is m uch  m ore likely to have m ore lasting  

consequences as  the  du ra tio n  of the  physiological effects will be longer. Also, 

th e re  is g reater likelihood of the  organism  learn ing  fear or avoidance 

resp o n ses  to th e  s tre sso r th a t m ay re su lt in m aladaptive behaviours.

Biologically-based exp lanations (e.g. Toates, 1995; Minor, C hang & Winslow, 

1994a, b; U rsin, 1988; McCarty, 1983; Allen, Allen, G reer 8& Jaco b s, 1973) of 

s tre ss  often begin w ith activation of the  hypo thalam ic-p itu itary -adrenal (HPA) 

axis. N eural in p u t to the  hypo tha lam us triggers the  secretion  of 

cortico troph in-releasing  factor (CRF) and  arginine vasop ressin  (AVP). These 

act upon  the  p itu itary , thereby  triggering the  re lease of, respectively, 

adrenocortico trophichorm one (ACTH) and  fe-endorphin. Toates (1995, p .43) 

n o te s  th a t th e re  also app ears  to be a  negative feedback effect of endogenous 

opiods on the  HPA axis, citing a  ra t s tudy  (M cCubbin, 1993) in w hich the 

opioid blocker naloxone triggered an  increase  in ACTH an d  corticosterone
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l e v e l s . A C T H ,  p roduced  by the  p itu itary , th en  ac ts  on the  cortex of the 

ad renal gland (i.e., the  ad renal cortex). This h a s  the  effect of prom oting the 

syn thesis  an d  secretion  of corticosteroids.

R esearchers often u se  m easu rem en ts  of corticosteroid  levels as  an  ind icato r of 

s tress. C orticosteroids, as noted, also have a  negative feedback effect on the 

p itu itary  an d  the  h y po tha lam us, thereby  (at the  pituitary) inhib iting  bo th  the 

syn thesis an d  re lease of ACTH. If an  adrenalectom y is perform ed, the  negative 

feedback loop is rem oved and  th is  is assoc iated  w ith activation of CRF and  

ACTH. While the  ad ren a l cortex is activated  by ACTH, the  sym pathetic  

nervous system  (SNS) ac ts  on the  ad renal m edulla. This, in tu rn , triggers 

secretion of ad renaline  an d  noradrenaline. The form er h a s  a  triggering effect 

on bo th  the  hy p o th a lam u s and  p itu ita ry  w hereas no rad renaline  activates the 

p itu itary . This serves to s tren g th en  the  response . The sym pathetic  b ran ch  of 

the au tonom ic nervous system  (ANS) serves ‘a ro u sa l’ functions. The 

parasym pathe tic  b ran ch , on the  o ther h an d , is “involved in digestion and  

m ain tenance  of functions th a t conserve an d  pro tec t bodily function  an d  is 

dom inan t du ring  quiet, restfu l periods” (Reber, 1995, p .75).

Toates (1995, p .55) fu rth er n o tes  th a t the  p rocess of sy n th esis  of 

catecho lam ines a t the  ad renal m edulla  is sen sitised  by repeated  exposure to a 

stresso r, th is  being due  to a  bu ild -up  of the  enzym es involved in the  sy n thesis  

(Kvetnansky, 1980). This m ay be a  biological ind icator of w hat Moberg (1985, 

2000) calls subclin ical s tress . T hat is w hen the  organism  experiences a  series 

of m ild s tre sso rs  th a t while no t individually s trong  enough to p roduce a  visible 

s tre ss  reaction, m ay accum ulate . By the  tim e the  clinically visible s tre ss  is 

p resen ted  it m ay be difficult to identify the  trigger accurately .

This h a s  im plications for s tre ss  m anagem en t in an im als as the  anim al can n o t 

d iscu ss  its experiences w ith a  counsellor. This m ay also explain why some 

raceho rses ap p ear to undergo  a  re juvenation  w hen transferred  from one 

tra in e r to ano ther, an d  could also offer an  exp lanation  as  to why su ch  as  large 

percentage of raceh o rses  develop stereotypies a n d /o r  problem  behaviours.

Naloxone, w hen u sed  in horses, h as  been found to reduce the  incidence of certa in  stereotypic 
behaviours by up  to 100 per cent, while on the m edication (Dodman et al. 1987), b u t with 
regulations bann ing  the use  of any  su b stan ces  th a t a c t on the cen tra l nervous system  in racing 
T horoughbreds, th is benefit is limited.



The young anim al undergoes a  con tinua l series of s tre sso rs  from birth . The 

prew eaned foal is often forcibly separa ted  from its  dam  for teasing  and  

covering of the  m are. It is artifically w eaned a t a ro u n d  4-6 m o n th s  of age, 

m ay go th ro u g h  sales p reparation  an d  the  auction  ring as a  foal a n d /o r  as a 

yearling, is th en  broken, p u t th rough  tra in ing  an d  a  racing career. For those 

th a t fail to adap t, stereotypies m ay be a  resu lt.

Are th ese  abnorm al behaviours a  coping m echan ism  or a  sign of m ental 

illness? Some of th ese  behav iours m irror those  of psychiatric  d isorders, for 

exam ple obsessive com pulsive d isorder (OCD). In the  case of OCD th ere  is 

som e biological evidence (e.g. Stein, 2000; N urnberg, Keith Paxton, 1997; 

Stein, Schoulberg, Heiton 8& H ollander, 1992; R apaport, Ryland & Kriete, 

1992) to suggest th a t som e stereotypic an im als, including  ho rses, m ay be 

suffering from a  d isorder sim ilar to th a t found in h u m an s. Some re sea rch ers  

(e.g. L uescher, McKeown & D ean, 1998) argue, however, th a t the  word 

‘obsessive’ can n o t be included in a  n o n -h u m an  d isorder as  th e re  is no 

evidence th a t o ther an im als can engage in rum inative  though t.

S tress  is also defined in term s of the  effects on the  im m une system . B lecha 

(2000, p . I l l )  s ta te s  th a t “one could argue th a t the  im m une system  is the 

re su lt of the  evolving response  of the  h o s t to the  s tre ss  of pathogen  challenge” 

while o thers  (e.g. H em sw orth &, Colem an, 1998; Jo h n so n  et al. 1994; D unn, 

1988; Seyle, 1976; Seyle, 1973) describe how s tre ss  affects an d  cau ses  

sup p ress io n  of the  im m une system . A m ajor problem  every racing seaso n  is 

‘the  v iru s ’. Several y a rd s  each year have th e ir activities res tric ted  as  m any  or 

all of th e ir team  develop a  ‘cold’. No yard  ap p ears  to be im m une an d  as  th is  

ten d s  to affect Flat y a rd s  m ore th a n  N ational H u n t yards, s tre ss  m ay be the  

answ er: Flat yard  popu la tions are m uch  younger th a n  those of N ational H un t 

yards, typically con tain ing  m ostly tw o-year-olds an d  th ree-year-o lds com pared 

to the  four- to 12-year-olds u su a lly  found in a  N ational H un t yard. The older 

an im als have m ore tra in ing , racing and  life experience th a n  the  younger 

an im als and , therefore, m ay not find the  rou tine  an d  p rac tices of the  racing 

stab le  as  s tressfu l a s  a  less experienced horse.

S tress  also negatively affects the  cognitive p rocesses (e.g. A rnsten 8s G oldm an- 

Rakic, 1998; M cEwan & Sapolsky, 1995) an d  so the  s tressed  young anim al
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m ay be slower to learn  the  ta sk s  an d  behav iours requ ired  of it. This, in  tu rn , 

m ay exacerbate the  degree of s tre ss  experienced as  slow ness in learn ing  m ay 

m ake h an d lers  im patien t or m istake the  an im al’s lack  of u n d e rs tan d in g  as  a  

refusal to cooperate. This can , in tu rn , lead to behavioural difficulties as  the  

negative response  from the  h an d ler m ay reinforce the  an im al’s perspective 

th a t the  s itu a tio n  it is in  is uncom fortable, s tressfu l, painful or to be feared. 

Reinforcem ent and  p u n ish m en t shape  learn ing  an d  behaviour, w hether 

desirab le  behav iour or not. H orses learn  quickly, often needing  only one trial 

in order to m ake an  association . If s tre ss  levels are affecting th e ir cognitive 

p rocesses th en  it m ay prove m ore difficult to teach  them  a desired  behav iour 

or association , elim inate an  u n d esired  response  or to teach  the  an im al th a t a 

p a rticu la r fear resp o n se  is unw arran ted .

U sing im m unological resp o n ses  /  factors as an  ind icato r of s tre ss  h a s  proven 

problem atic an d  th is , according to Moberg (2000), is due to the  difficulty in 

defining w hat is m ean t by the  term  s tress . In order for any m easu re , w hether 

it be behavioural, b iochem ical or im m unological, to be of value w hen 

assess in g  s tre ss  levels, it is clearly essen tia l th a t we have a  unified m eaning  

for, and  u n d e rs tan d in g  of, ‘s tre s s ’. If not, we are all testing  som eth ing  vague 

and , potentially, som eth ing  different. Some w riters (e.g. Z anchetti, 1972) even 

go so far as to suggest th a t  the  term  essen tially  h a s  no m eaning  or value and  

th a t it shou ld  be abandoned . This, however, is unlikely  to h ap p en  as  it would 

no doub t be seen  by m any as sim pler to stick  w ith a  fam iliar an d  supposedly  

single concept ra th e r  th a n  to te st, nam e or identify the  various suggested  

com ponents separately . While the  pu rpose  of identifying an d  nam ing  a 

concept is to in troduce  a  m easu re  of clarity an d  consistency , the  concept of 

‘s tre s s ’ would ap p ear to have failed.

A nother difficulty w ith the  different m easu res  of s tre ss  is th a t  no t all s tre sso rs  

will p roduce th e  sam e response  in an  organism . Also, the  body som etim es 

p roduces sim ilar physiological resp o n ses  to supposed ly  positive events as it 

does to d is tressing  ones. For exam ple, Colborn et al. (1991) found th a t 

stallions secreted  sim ilar am o u n ts  of cortisol regard less of w hether they  were 

being res tra ined , exercised or allowed to m ate.
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An additional problem  in u sing  biochem ical m easu re s  to determ ine s tre ss , or 

indeed  behavioural m easu res , is the  fact th a t  m any  of the  s tu d ie s  may, in 

them selves, p roduce a  s tre ss  reaction  - a  confounding variable. In the  

re sea rc h e rs ’ a ttem p ts  to control the  experim ental environm ent, the  settings 

an d  c ircum stances often do no t reflect p a rt of the  an im a l’s u su a l daily rou tine  

an d  experience. As ho rses  are neophobic, the  po ten tia l for confounding 

variab les is clear. Also, m any s tu d ies  rely on tak ing  sam ples from the  an im als 

after exposure to the  ‘s tre sso r’ yet the  p rocedures involved - re s tra in t, needles, 

an d  so on - are likely to affect the  resu lts .

There is also an  e th ical consideration  w ith regard  to deliberately  s tress in g  the 

an im als  so as  to m easu re  the ir biological an d  behavioural responses. An 

an im al canno t give inform ed consen t and  can n o t be debriefed after com pletion 

of th e  experim ent. It is a s treng th  of the  s tu d ies  p resen ted  in th is  th esis , th a t 

the  s tre ss  resp o n ses  of young an im als were recorded  in s itu a tio n s  in w hich 

m any  of the ir k ind find them selves due to rou tine  h u sb an d ry  or ow nership  

tran sfe r practices. The only form of in tervention  w as in the  accom panim ent of 

som e of the  foals while alone during  the  covering of th e ir dam  (C hapter 3).

Yet an o th er difficulty in  anim al s tre ss  s tu d ies  is th a t  individual differences 

ten d  to be overlooked. U nless they  are specifically u n d e r investigation, there  

is often little or no consideration  given to personality  or tem peram en t, life 

experiences, norm al or u su a l coping styles or even, som etim es, to b reed  

differences. It is often su rp ris ing  to see so m any equine s tu d ies  th a t  do no t 

control for w hat are often w ell-established breed  differences, u sing  a  mix of 

b reeds in a  single s tu d y  ra th e r th a n  ju s t  rep resen ta tiv es  of a  single breed. 

Also, m any p a s t equ ine s tud ies u sed  very sm all sam ple sizes. O ther th a n  

m aking  som e form s of sta tistica l analysis  problem atic an d  potentially  failing to 

co n stitu te  a  rep resen ta tive  sam ple, re su lts  from a sm all sam ple will also be 

m ore likely to be skew ed by one or two outliers.

1.7 Behavioural signs o f d istress and stereotyp ies
R ush en  (2000) w arn s  of the  difficulties in in te rp re ting  behavioural signs of 

d is tre ss  b u t th e re  are certainly som e behavioural resp o n ses  th a t are easier to 

in te rp re t th a n  o thers. For exam ple, the  previously s ilen t an d  calm  foal who 

sudden ly  becom es loudly vocal and  very active w hen its  dam  is tak en  away for
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covering, thereby  leaving the  foal alone in the  stab le, can be reasonab ly  

described as show ing signs of d is tress . An u n d e rs tan d in g  of the  m otivation of 

the anim al is im p o rtan t in in terp re ting  th e ir behaviour: the  foal in th is  

exam ple is calling for th e  m are an d  m akes a ttem p ts  to follow her. As a prey 

anim al m ost of the  behav ioural signs of d is tress  show n by ho rses  re la te  to the 

fight or flight response . If they  feel th rea ten ed  an d  th e ir escape rou te  is 

blocked they  m ay re so rt to biting, kicking, rearing, strik ing  or bucking, for 

exam ple. O thers will back  away or freeze an d  they  m ay show  physiological 

signs of s tre ss  su ch  as  sw eating or defecation. The frightened horse  will often 

also have flared n o strils  and  w ide-open eyes. If the  an im al is in pa in  its  ears 

are u sually  held slightly back  an d  in a  fixed position for long periods, its 

eyelids pucker an d  the  eye app ears  to be in a  fixed s ta re  (Fraser, 1980). Some 

behaviours suggest a  specific problem . For exam ple, backing into a  corner or 

p u sh in g  the  h ead  ag a in st a  wall, lying recu m b en t in a  stall, continually  

looking a ro u n d  a t the  abdom en an d  flanks are often sym ptom s of colic.

As no ted  earlier, s tereotypies are som e of the  m ost in s tan tly  identifiable 

behavioural signs of d is tress  in horses. Both boxw alking an d  weaving are 

c lassed  as  locom otory stereotypies w hereas cribbing an d  w indsucking  are 

regarded  as oral stereotypies. A crib-b iter grabs a  solid object, for exam ple the  

top of the  stall door, a  fence or even its own lim bs, p resses  down w ith its 

incisors, a rch es  its neck  and  em its a  g run ting  sound . A w indsucker, on the  

o ther han d , a rch es  its  neck  and  em its a  g run ting  so u n d  w ithou t grabbing onto 

an  object an d  th is  behav iour gets its  nam e from the  fact it w as believed th a t 

the  anim al w as swallowing air. This h a s  since been  show n no t to be the  case 

(McGreevy, R ichardson, Nicol & Lane, 1995) yet the  term  persists .

There are several theories  as  to the  origins of stereotypies. It is possib le  th a t 

th e re  are hered itary  factors in the  developm ent of su ch  behav iours, or th a t 

genetic factors m ay m ake some an im als m ore prone to learn  th ese  behav iours 

th a n  o thers. There is also considerable evidence of a  role of various 

n eu ro tran sm itte rs  (e.g. Pell & McGreevy, 1999; McGreevy 8s Nicol, 1998a, b; 

W iirbel, Freire 8& Nicol, 1998; Cooper & D ourish , 1990; D odm an, S h u ste r, 

C ourt & Patel, 1988; D odm an, S h u ste r, C ourt & Dixon, 1987) b u t as  no 

biological m easu re s  w ere recorded during  the  course  of the  s tu d ies  conducted  

for th is  thesis, th is  evidence is acknow ledged b u t no t d iscussed .



One of the  m ore popu lar psychological theories of the  cause  of s tereotypies, for 

exam ple, is op eran t conditioning theory, w hich would suggest th a t, for a  foal 

th a t h a s  been  isolated, the  re tu rn  of the  m are (a positive event for an  isolated 

and  d is tressed  foal) will reinforce w hatever behav iour the  foal is perform ing 

im m ediately prior to h e r re tu rn . For exam ple, shou ld  a  foal pace its stall in 

response  to separa tion  from its dam , it will be rew arded  by the  su b seq u en t 

re tu rn  of the  m are. This positive reinforcem ent will increase  the  likelihood 

th a t the  an im al will again  pace the  nex t tim e it is separa ted . If su ch  

behaviour does becom e a  hab it it m ay generalise to occur in o ther s tressfu l 

s itu a tio n s  and , potentially , develop into boxwalking. Boxwalking per se  m ay 

not have been  exhib ited  im m ediately prior to the  rew arding re tu rn  of the  m are 

b u t the  u se  of locom otory behaviours a t th is  tim e of d is tre ss  m ay have been 

reinforced. If the  sam e or sim ilar type of actions are u sed  an d  rew arded 

during  a  su b se q u e n t period of d is tress , an  abnorm al behav iour p a tte rn  m ay 

be potentially  learned  th rough  chaining. Confirm ed boxw alkers, for exam ple, 

have been  know n to incorporate  obstacles, su ch  as  tyres p laced in th e ir stall, 

into th e ir stereotypic ‘ro u tin e ’, thereby  developing an  even m ore com plicated 

series of moves.

The developm ent of stereotypic behaviour in tho roughbreds, as  opposed to 

non-rac ing  breeds, h a s  added im plications to the  obvious welfare concerns. 

Boxwalking, for exam ple, also h a s  financial im plications in tho roughbreds. A 

horse  sold a t auction  th a t is a  boxw alker b u t w as n o t declared  a s  su ch  is 

re tu rn ab le  u n d e r Condition 2, subsection  2(a) of the  C onditions of Sale 

p rin ted  in the  front of every auction  catalogue of R obert J  Goff & Co pic. An 

un d ec la red  w eaver or w indsucker is also re tu rn ab le  u n d e r the  sam e clause. 

The C onditions of Sale of both  T attersalls  (Ireland) Ltd (conditions 8f an d  8g) 

an d  T attersalls  Ltd (condition 9) m ake sim ilar provisions.

M cBane (1994) cited private resea rch  conducted  on stereotypies in B ritish- 

b ased  T horoughbreds, funded  by the  N ational R acehorse T ra in ers’ Federation 

(Prince, 1987), w hich found th a t 1.7% w ind-suck , 2.5%  crib-bite, 2.8%  weave, 

1.1% boxwalk an d  8.9%  rug-chew . The findings were based  on re tu rn ed  

q u estio n n aires  from th e  tra in e rs  of 1,033 ho rses  in train ing . The tra in e rs  

w ere also asked  to estim ate  the reduction  in value of a  horse  w ith one of these  

stereo typ ies an d  the  re su lts  showed a  50% reduction  in the  case of a  wind-
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sucker, 44% for a  crib-biter, 22% for a  weaver, 33% for a  box-w alker an d  1.1% 

for a  rug-chew er.

Prevalence ra te s  for equine stereotypies differ from study  to study. Breed 

differences are often ap p aren t b u t it is also possible, in the  case of 

tho roughbreds, th a t  any  ra te s  based  on the  re tu rn  of questio n n aires  m ay not 

be entirely  accu ra te . As noted  above, stereotypies reduce the  value of a 

tho roughbred  racehorse  and , in certa in  c ircum stances, a  stereotypic horse 

who w as bough t a t auction  is re tu rn ab le . Therefore, ow ners, tra in e rs , 

b reeders or h an d le rs  m ay no t be willing to identify th e ir horse  as  having a 

problem . This m ay be particu larly  so if th e re  are a  n u m b er of stereotypic 

h o rses  based  a t the  one tra in ing  estab lishm en t. Old no tions th a t  these  

stereotypic behav iours are som ehow  contagious are still believed by som e, 

even though  th e re  is no evidence to suggest th a t they  are e ither ‘co n tag ious’ or 

are learned  th ro u g h  observing conspecifics. W here th e re  are several h o rses  in 

the  one yard  or b a rn  who exhibit stereotypies, the  m ost likely cause  is some 

com m on featu re  of the  conditions in w hich they  live. Feeding practice  h as  

been found to be a  potentia l factor for stereotypy developm ent in some 

an im als (e.g. W aters, Nicol & French, 2002; Powell, Newm an, M cDonald, 

B ugenhagen & Lewis, 2000; Redbo et al. 1998), housing  an d  m anagem ent 

conditions have been  im plicated in o thers  (e.g. B achm ann , Audige 8s 

S tauffacher, 2003; Redbo et al. 1998; Cooper & Nicol, 1996) while a  genetic 

com ponent h a s  also been  suggested  (e.g. V ecchiotti & G alanti, 1986).

Mills, Alston, Rogers an d  Longford (2002) found an  overall declared stereotypy 

prevalence of 5.1% in ho rses sold a t five p a rticu la r T attersalls  au c tions held in 

the  one year. The prevalence ra te  in tw o-year-olds, however, w as found to be 

16.4%, w hich the  au th o rs  specu la ted  m ay ind icate  th a t  stereotypy 

developm ent is “dep en d en t upon  m anagem ent factors a t certa in  ages” (p.6) 

and  th a t  “a  p roportion  of young ho rses m ay cease to perform  the  behaviours 

as  they  grow older or are sub jec ted  to changes in m anagem en t” (p.7). A 

possible m anagem ent factor p u t forward w ith regard  to the  prevalence ra te  for 

stereotypic behav iours in tw o-year-olds w as th a t m any  of them  m ay have been 

only recently  b roken  to saddle an d  bridle or m ay have been  going th ro u g h  th a t 

p rocess a t the  tim e they  w ent th rough  the  auction  ring.
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Vecchiotti an d  G alanti (1986) reported  a  2.5%  prevalence ra te  in Italian 

tho roughbreds, L uescher, McKeown an d  Halip (1991) found evidence of 

stereotypies in 15% of C anadian  ho rses  investigated , B achm ann , Audige and  

S tauffacher (2003) reported  a  ra te  of 3.5% for Swiss ho rses while McGreevy, 

C ripps, French, G reen and  Nicol (1995), who looked a t a  mix of b reeds, found 

a  ra te  of 13.7%. B achm ann  et al. (2003) also no ted  th a t tho ro u g h b red s  were 

3.1 tim es m ore likely th a n  ho rses  of o ther b reeds to becom e cribbers, w eavers 

or boxw alkers.

W hatever the  u ltim ate  cau ses  of stereotypy developm ent, the  proxim al cause  

for the ir perform ance h a s  been identified by Kiley-W orthington (1987, p .220) 

as “the  re su lts  of fru stra tio n  (an environm ental im perfection w here som ething  

is requ ired  an d  no t received) or a  m ism atch  betw een the  env ironm ent th a t is 

expected an d  th a t observed”. She also no ted  th a t fearful s itu a tio n s  and  

approach-avoidance conflicts (a type of frustration), a s  well as  in n a te  fears, 

su ch  as  of su d d en  loud noises or bright lights, are  also potentially  s tressfu l 

s itu a tio n s  for a  horse  an d  thereby  po ten tia l triggers for abnorm al behaviour.

1.8 Dealing w ith stereotypies
Mills (2001, p .l)  s ta te s  th a t behavioural problem s “arise  as  a  re su lt of an 

in te raction  betw een factors relating  to bo th  the  environm ent an d  the  p a tie n t”. 

He adds th a t the  ow ner is an  im portan t p a rt of th is  env ironm ent an d  quotes 

Askew (1996) to illu stra te : “...the  problem  is no t the  an im al’s behav iour per se 

b u t ra th e r the  p roblem s th a t th is  behav iour poses for its  ow ner” (Mills, 2001, 

pi) .  A variety  of factors have been  im plicated in the  developm ent of 

stereotypies and , depending  on w hat people believe the  cau ses  to be, ow ners, 

tra in e rs  and  h an d le rs  have em ployed a  range of m ethods to control or a ttem p t 

to elim inate th e  perform ance of th ese  abnorm al behaviours.

B ehavioural m ethods su ch  as  an ti-cribbing  collars, anti-w eaving ba rs , n a ils  or 

fou l-tasting  su b s ta n c es  a ttach ed  to or pa in ted  on the  tops of doors, or p lacing 

obstacles, for exam ple tyres, in the  stall of a  weaver, have only lim ited success 

an d  can lead to the  an im al m erely finding a  different m ethod of expressing  the 

stereotypy, su ch  as, for exam ple, u s in g  its own legs for cribbing. Some horse 

ow ners have even reso rted  to surgery  to elim inate w indsucking, crib-biting  or 

head-tossing , for exam ple. B ut it is surely m ore im portan t an d  m ore likely to



be effective if the  underly ing  m otivation or drive to perform  the  behav iours is 

investigated ra th e r th a n  ju s t  tak ing  steps to preven t a  horse  from perform ing 

behaviours th a t we h u m a n s  have looked u p o n  as  problem atic, a  vice, bad 

behaviour, d is tressing  (for us) to w atch, an d  even “a form of m ental 

m astu rb a tio n ”, th is  la tte r, som ew hat bizarre an d  alm ost F reudian  

in te rp re ta tio n  a ttr ib u te d  to C aptain  H.S Mosley in 1912 (McGreevy, 2000,

p.112).

In com m enting on the  relative lack  of su ccess  resu ltin g  from applications of 

these  various m ethods of ‘p reven tion ’ or ‘c u re ’, Ball, Sim pson an d  Howard 

(2001, p. 106) go so far as to say: “th ese  so-called so lu tions are extrem ely cruel 

an d  can  only m ake the  h o rse ’s suffering w orse”. They suggest th a t expecting 

th ese  p rac tices to solve the  problem  or cure the  behaviour is like expecting 

th a t to tie a  su icidal h u m an  p a tien t to a  post will som ehow  cure  h er m ental 

d is tu rbance . This analogy is ra th e r  extrem e b u t p e rh ap s  som e of our 

approaches to dealing w ith stereotypies in ho rses  are  analogous to some 

m ethods once applied w hen dealing w ith h u m an  psychological d isorder, for 

exam ple sp inn ing  people a round  in circles or show ering them  in icy cold w ater 

or the  forcing of fem ale p a tien ts  to w ear “a  n ea t or even p re tty  cap” in  order to 

help them  to recover from the  obvious m ental illness they  show ed by failing to 

a tten d  to the  d re ss  of the ir head  (Showalter, 1985, p .84). It m ay sound  

bizarre today b u t a  su p e rin ten d en t of the  Colney H atch  M ental H ospital in 

England in V ictorian tim es believed th a t “it is n o t n a tu ra l to the  w om an to 

neglect the  d re ss  of h e r h ead ” an d  th a t m aking  h e r w ear a  cap would 

gradually  resto re  h e r n a tu ra l tendency  and , hence , cure h e r illness 

(Showalter, 1985, p .55).

V arious d rugs, su ch  a s  naloxone, nalm efene, d ip renorph ine  an d  haloperidol, 

for exam ple, have been  show n to reduce the  incidence of crib-biting in ho rses 

(Dodman et al. 1987), though  only while the  an im al is on the  m edication. 

McBride and  C uddeford (2001) found th a t naloxone, w hich h a s  a  sedative 

effect, significantly reduced  crib-biting  behaviour by an  im pressive 84% b u t 

th a t there  w as no reduction  in weaving. As naloxone is an  opiate an tagon ist, 

they  suggested  th a t crib-biting is, therefore, a  rew arding behav iour for the  

horse. If cribbing is rew arding th en  it m ay be a  coping m echan ism  for the 

anim al which, McBride and  Cuddeford (2001) po in t ou t, h a s  obvious welfare

33



im plications: shou ld  a  horse  be prevented from crib-biting? Is its welfare 

being com prom ised by preventing it from engaging in th is  com pulsive 

behaviour?

C hanges in diet, u su a lly  in the  form of reducing  th e  am o u n t of co n cen tra tes  

being fed, have also been  found to reduce stereotypic behaviours th ough  th is  

can be highly problem atic  for the  m anagem ent of a  racehorse  in train ing . A 

sim ple dietary  m odification, however, w as reported  by Mills and  MacLeod 

(2002): supp lem en ting  a  c rib -b iter’s diet w ith an tac id s  significantly reduced  

the am o u n t of cribbing behaviour. This w as a  double-blind s tudy  to te s t w hat 

the au th o rs  described  as  a  forgotten regime. They cited w ork by M ayhew 

(1888) and  Fitzwygram (1911) th a t provided early evidence of a  po ten tia l link 

betw een crib-biting  an d  gastric  acidity, no ted  th a t McGreevy, C ripps, French, 

Green an d  Nicol (1995) an d  Redbo et al. (1998) found a  re la tionsh ip  betw een 

the  behaviour an d  the  feeding of concen tra tes, an d  th a t Nicol (1999) had  

suggested  th a t cribbing m ay rep resen t an  a ttem p t to increase  the  levels of 

alkaline in saliva so as  to reduce the  acidity cau sed  by ingesting concen tra tes.

If crib-biting is indeed  a  function of the  h o rse ’s a ttem p t to deal w ith acid 

indigestion, th en , clearly, m ethods employed to p reven t it from engaging in 

th is  behaviour are con trary  to its welfare. It m ay also, in part, explain why 

crib-biting an d  the  re la ted  behaviour of w indsucking, have been  considered  as 

‘con tag ious’. If all h o rses  in a  yard  are being fed the  sam e co ncen tra tes, th en  

it is probable th a t m ore th an  ju s t  one or two will develop excess acidity as  a 

resu lt. F urtherm ore , a s  the  definition of a  stereotypy inc ludes reference to the  

behaviour seem ing to have little or no purpose , fu rth e r evidence to su p p o rt 

the  findings of Mills an d  MacLeod (2002) would necessarily  see bo th  crib- 

biting and  w indsuck ing  being reclassified.

Despite the  effects of m edications on stereotypic behav iours th ese  rem edies or 

tem porary  so lu tions can n o t be applied to raceh o rses  in train ing . It is no t 

clear if any an tac id s  would contain  ingred ien ts th a t  fall u n d e r th e  b an n ed  

su b stan ces  lis t so cau tion  would be advised. Any su b s tan ce  th a t ac ts  on the  

cen tral nervous system  is a b an n ed  su b stan ces  u n d e r  the  Rules of Racing 

(Walcroft, 2001 - personal com m unication), and  any  horse  found to have any 

of these  in its  post-race  u rine  sam ple is sub jec t to d isqualification w ith the
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likelihood of fines, or even bans, im posed on the  tra iner. As m edication is, 

therefore, no t an  option for racing thoroughbreds, o ther m ethods of prevention 

of abnorm al behav iours need  to be sought. As m ost abnorm al behav iours are 

considered  to be a  re su lt of s tress , in terven tions th a t seek  to reduce s tre ss  in 

young ho rses  m ay prove to be an  answ er. These in terven tions can  be sim ple 

yet effective an d  an  im p o rtan t key is know ing the  individual horse  and  w hat it 

is th a t m otivates h im /h e r  an d  w hat it is th a t h e /s h e  does or does no t like.

For exam ple, in a  recen t new spaper interview  (Racing Post, M onday 2nd 

A ugust 2004), tra in e r B rian Ellison described how he elim inated boxwalking 

in h is  recen tly -re tired  stab le  s ta r  Fatehalkhair. B ought for ju s t  l,9 0 0 g n s  as 

he had  a  cannonbone  fracture  th a t w ou ldn ’t heal due to h is  boxwalking, 

Ellison took a  chance  on the  horse  because  of h is  pedigree (Kris - Midway 

Lady): h is sire w as a  cham pion racehorse , cham pion  sire in 1985 and  h as  

sired m any top ho rses, while h is  dam  w as a  cham pion racem are  an d  dual 

English C lassic w inner. Initially penned  in betw een two gates for four m on ths 

to give th e  frac tu re  a  chance to heal, the  horse , described  as  being a  very 

‘good-tem pered’ individual, w as th en  p u t in a  modified stable. One wall of the 

stable, w hich overlooked a  paddock, had  been  knocked  down thereby  giving 

the  horse free access to the  paddock w henever he  w an ts  it: F a tehalkhair 

reportedly chooses to spend  m ost of h is  tim e ou tdoors, even w hen it snows. 

D escribed as  a  ho rse  who prefers to w ork alone an d  who dislikes ‘fu ss  and  

being s h u t u p ’ he won a  to tal of 20 races (13 over ju m p s  an d  7 on the  flat) 

from 99 s ta r ts , earn ing  £129,867. Of course no t every tra in e r h a s  th e  space, 

tim e or m anpow er to tu rn  ho rses ou t for a  sh o rt tim e each  day, even though  it 

m ay greatly benefit som e individuals. As it is the  ow ner who decides upon  the  

tra iner, p e rh ap s  the  ow ners of stereotypic ho rses  shou ld  consider finding a 

tra in e r who will be able to accom m odate the  differing needs of the  anim al.

A nother exam ple com es from experim ents conducted  by McGreevy (2000) and  

McAfee, Mills an d  Cooper (2002), bo th  of whom  have found th a t placing large 

m irrors in  the  stab le  of a  weaver significantly red u ces  the  am o u n t of th a t 

stereotypical behav iour perform ed. McGreevy described  how su b jec ts  moved 

to s tan d  beside th e ir  reflection a t tim es of peak  fru stra tio n  ra th e r th an  

w eaving a t the  stab le  door as they  would u su a lly  do (2000, p .234). McAfee, et 
a l  (2002, p. 159) suggested  th a t the  positive effect of the  m irror m ay be th a t it
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m im ics v isual con tac t w ith conspecifics or th a t it provides som e sort of 

environm ental d istraction . They reported  th a t the  ho rses  sp en t a  large 

proportion  of the  tim e s tand ing  facing the  m irror an d  specu la ted  th a t reaso n s 

for the  reduction  in weaving could include a  reduction  in the  sense  of social 

isolation, an  environm ental d istraction  or a  reduced  sense  of confinem ent in 

the  an im als.

A possib le exp lanation  for the  su ccess  of th ese  m irrors in reducing  weaving 

behav iour could indeed  be re la ted  to the  la tte r as  p e rh ap s  it is c laustrophob ia  

th a t is the  d isorder an d  weaving m erely the  sym ptom . Many thoroughbreds, 

for exam ple, exhibit an  aversion to en tering  s ta rtin g  stalls  on the  race track  

b u t placing a  th ick  rug  over a h o rse ’s sides an d  q u a rte rs  encourages the  

an im al to w alk in calmly. This rug, know n as  a  M onty R oberts rug, is now  a 

com m on sight on E uropean  racecourses. It is designed to come away easily 

and  is clipped to the  stall w hen the  horse  en te rs  so th a t  it will be pulled  off as 

the  horse  gallops away. It is believed to w ork due to the  fact the 

c laustrophob ic  horse  can n o t feel the  sides of the  stall as  it en te rs  an d  s tan d s  

w aiting for release, thereby  giving the  im pression  th a t the  stall is m uch  w ider 

th a n  it is in reality. The horses in the  m irror s tu d ie s  would s tan d  facing the  

m irror an d  were reported  to move tow ards it an d  to s tan d  beside the ir 

reflection a t tim es of peak  frustra tion . Having a  m irror in a  room  m akes the 

room  ap p ea r to be bigger th a n  it really is, particu larly  if one s tan d s  in  front of 

it looking in.

McGreevy (2000) s ta te s  th a t  ho rses do no t ap p ear to recognise them selves in a 

m irror and , so, probably  have no concept of self. They are, obviously, able to 

recognise the  sight of o ther ho rses so it would ap p ea r logical to p resum e th a t, 

therefore, they  recognise th a t the  reflection they  are seeing is th a t  of a  horse. 

However, a s  ho rses  do no t u sually  a ttem p t to in te rac t w ith th e ir image as  they  

would an o th er horse, it would be reasonab le  to conclude th a t th ese  an im als, 

who have been  show n to be so good a t discrim inative learning, have som e 

u n d e rs tan d in g  th a t the  image is th a t of them selves. Not even young foals 

ap p ea r to take fright or to try  to in te rac t w ith the  reflection looking back  a t 

them  from a  puddle  or w ater trough , for exam ple. This would suggest th a t  the  

effect of the  m irrors in McGreevy (2000) an d  McAfee et al. (2002) m ay no t be 

en tirely  the  re su lt of m im icing v isual con tac t w ith conspecifics or providing
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environm ental d istraction . P erhaps stab ling  th ese  horses, or o ther w eavers, in 

a  considerably  larger stall, a n d /o r  providing them  w ith the  opportun ity  for 

physical con tac t w ith an o th er of th e ir k ind  - for exam ple by placing an  open 

window betw een two sta lls  - m ay produce a  sim ilar effect and  reduce the 

am o u n t of weaving behaviour exhibited. H orses rarely  weave w hen tu rn e d  ou t 

into a  paddock th a t co n ta in s a t least one o ther horse.

1.9 Inheritance o f  tra its and tem peram ent in horses
Pottinger (2000, p .295) s ta te s  th a t  “the  evidence for a significant genetic 

con tribu tion  to s tre ss  responsiveness in verteb ra tes  in  overw helm ing” though  

while evidence of a  po ten tia l genetic effect on stereo typies h a s  been  found in 

ho rses  (e.g. Vecchiotti 8& G alanti, 1986), the  evidence for inheritance  of tra its  

or tem peram en t in h o rses  is som ew hat mixed.

Ball, Sim pson an d  Howard (2001, p . l  10) s ta te  th a t “som e particu larly  anx ious 

h o rses  seem  to inh erit fearfu lness in the  sam e way they  inherit coat colour 

an d  conform ation” b u t there  is, as  yet, no convincing evidence to su p p o rt th is  

claim . They also suggest th a t ho rses  inherit a  p red isposition  to aggression 

from th e ir p a re n ts  an d  while there  is p lenty of anecdotal evidence to sup p o rt 

th is  position, m ore scientific evidence is lacking. M cDonnell (1999, p .27) 

n o tes th a t “horse  b reeders  have long recognised the  heritab ility  of certa in  

basic  tem p eram en ts  in lines of h o rse s” an d  while it is tru e  th a t professionals 

in  the  tho roughbred  in d u stry  will often identify specific tra its  or behav iours 

th a t appear to have been  passed  on from stallions or stallion  lines, th e re  is, as 

yet, no conclusive proof of th is.

Wolff an d  H ausberger (1994) found ten tative evidence for inheritance  of some 

tra its  th ro u g h  the  sire in French S tan d ard b red  foals tho u g h  th is  prelim inary  

s tu d y  w as b ased  on only 13 sub jec ts  rep resen tin g  five stallions. Wolff, 

H ausberger an d  Le Scolan (1997) found th a t young h o rses, of the  sam e breed, 

ten d ed  to behave m ore like o thers  by the ir sire ra th e r  th a n  like those  by o ther 

s ires  on several behavioural tests . Arguably the  m ost persuasive  findings w ith 

regard  to the  in h eritan ce  of tra its  in tho roughbreds, however, cam e from a 

Ja p a n e se  s tu d y  in w hich 9644 young tho ro u g h b red s in tra in ing  a t two 

tra in in g  cen tres  were assessed  on how they  responded  to th ree  hand ling  

p rocedu res (Houpt & K usunose, 2000) - checking of the  m u cous m em brane of
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the  eye, au scu lta tio n  (i.e. listen ing  w ith a  stethoscope) of the  ch es t an d  tak ing  

of a  blood sam ple. A horse  w as given an  A if it rem ained  calm , a  B if if could 

be res tra in ed  w ithou t the  need  for a  tw itch, an d  a  C if a  tw itch  h ad  to be 

applied. This m ean t th a t  each horse  received a  th ree -le tte r overall grade, for 

exam ple, AAA or ABA, an d  so on. A significant correlation w as found betw een 

how the  progeny of 62 stallions behaved in one tra in ing  cen tre  an d  how  the 

progeny of th ose  sam e stallions behaved in the  o ther tra in ing  centre. A 

concern th ough  is th a t  th ree -q u a rte rs  of all the  ho rses  achieved the  m axim um  

score across the  th ree  te sts , w hich m ay indicate th a t th ese  te s ts  did not 

sufficiently d iscrim inate  betw een horses.

The m ethods we u se  to a sse ss  tem peram en t in ho rses  can p roduce varying 

re su lts  for the  sam e an im als if they  are a sse ssed  on different te s ts  (Seam an, 

Davidson 8s W aran, 2002) suggesting th a t the  u su a l types of te s ts  u sed  a sse ss  

different a sp ec ts  of a  h o rse ’s tem peram ent. This is one reaso n  why it is 

difficult to find conclusive evidence th a t  tem p eram en t can be inherited  in 

h orses. A nother is th a t  sam ple sizes in s tu d ies  done tended  to be ra th e r 

small. There is, however, a  potentially  m ore im portan t reason  th a t ten d s  to be 

overlooked. Typically th ese  s tud ies involve tak ing  a  group of ho rses, a ssess in g  

th e ir behavioural resp o n ses  on a  te s t an d  th en  looking to see w hether or not 

there  is som e consistency  in re su lts  w hen analysed  by sire. W hat is no t 

looked a t is the  tem p eram en t of the  stallion  him self. It would be a  m ore 

difficult s tudy  to co nduct u n le ss  one h ad  access to a  large s tu d  farm  b u t 

ideally one shou ld  a sse ss  the  stallions, a sse ss  the  progeny, w ithou t the  

observer know ing e ither the  s ta llio n s’ re su lts  or the  sire of the  te s t sub jec ts, 

an d  th en  analyse re su lts  to determ ine w hether or no t tra its  m ay have been  

inherited .

1 .10  A ssessin g  tem peram ent
T em peram ent h a s  been  defined as  “an  aspec t of an  ind iv idual’s general m ake­

u p  characterized  by d ispositions tow ards p a rticu la r p a tte rn s  of em otional 

reactions, m ood sh ifts  and  levels of sensitiv ity  resu ltin g  from stim u la tio n ” 

(Reber, 1995, p .788) or “an  ind iv idual’s basic  s tan ce  tow ards con tinu ing  

changes and  challenges in its env ironm ent” (Creighton, 2004, p .239). How an  

an im al h an d les  or reac ts  to a  novel object or scenario , th a t is, the  am o u n t of 

reactivity  it show s, is often regarded  as  an  im portan t factor in the  a sse ssm en t
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of its  tem peram ent, though  the  scenarios te sted  w ith ho rses ten d  to involve 

situa tions th a t the  an im al m ay never again en co u n te r - a  m aze or a  falling, 

open um brella, or ro ta ting  balloons su sp en d ed  from a ceiling (e.g. V isser et al. 

2003; Momozawa et al. 2003).

The choice of te stin g  m ethod u sed  m ay have an  im portan t effect on the  re su lts  

found. For exam ple. Seam an, D avidson an d  W aran (2002) u sed  th ree  typical 

behavioural response  te s ts  - an  a ren a  test, respond  to person  te s t and 

respond  to object te s t - w ith a  group of 33 ho rses  an d  found th a t there  w as no 

rela tionsh ip  betw een how the  an im als responded  in one te s t com pared to how 

they responded  in ano ther. They concluded th a t h o rses  vary widely in how 

they  respond  to artificial behavioural tests .

The two m ost com m on m ethods of a ssess in g  tem p eram en t in ho rses  are (i) 

analysing behav ioural reactions to stim uli, an d  (ii) getting h an d lers  to 

com plete q u estio n n a ires  (Momozawa et al. 2003). W ithin the  first category 

there  is a  variety  of te s ts  th a t are typically applied - a  respond  to object test, a 

respond  to person  test, hand ling  te s ts  and  a  respond  to novel o b jec t/s itu a tio n  

test. Neither category, th a t is analysing behav ioural reactions an d  u se  of 

questionnaires , is w ithou t its problem s. Some w riters cau tion  against relying 

on behavioural ind ica to rs  of s tre ss  (e.g. R ushen , 2000) and  yet som e degree of 

s tre ss  is typically involved in these  reaction tests . Also, behavioural reaction  

te s ts  u sually  focus on ‘negative’ tra its  su ch  as  reactivity or s tre ss  responses. 

Q uestionnaires can  b roaden  the  scope of the  investigation as  they  can  easily 

include item s th a t would be difficult to test. Problem s w ith questionnaires, 

however, inc lude  the  fact th a t the  ra tings are often subjective ra th e r th a n  

objective, resp o n ses  m ay be coloured by p re jud ices the  h an d le r h a s  w ith 

regard  to the  colour, gender, age, breed or sire of th e  anim al, re sp o n ses  m ay 

reflect the cu rre n t s ta te  of re la tions betw een the  horse  an d  hand ler, or the 

h an d le r m ay no t w ish to pa in t h is  charge in a  negative light and , hence, m ay 

choose not to m ention  the  fact th a t the  anim al is, say, a  boxw alker an d  weaver 

who chews h is  rugs an d  bites being saddled. This la st point could be 

particu larly  tru e  in the  case of u sing  questio n n a ires  for tho roughbred  

racehorses. As no ted  above, som e stereotypic behav iours are notifiable if the 

horse  goes u p  for auction  and  failure to do so can re su lt in the  anim al being 

re tu rn ed  to the  vendor. O ccasionally a  stereotypy h a s  no t been declared.
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either in error or b ecause  the  vendor w as no t aw are th a t the  anim al h ad  a 

problem . Also, as Prince (1987) found, raceh o rses  w ith stereotypies are 

considered to have reduced  financial value.

A sm all n u m b er of s tu d ies  have a ttem p ted  to m atch  asp ec ts  of equine 

tem peram en t to a sp ec ts  of h u m an  personality  theory, m ost com m only to 

C osta and  M cCrae’s (1992) Five Factor Model. The five d im ensions proposed 

by th is  m odel are extraversion, agreeab leness, neuro tic ism , co n sc ien tiousness 

and  openness to experience. C reighton (2004), for exam ple, reported  th a t  the  

validity of scores from a  series of behav ioural te s ts  as  m easu res  of 

tem peram ent in ho rses  corresponding  to th ese  five factors w as not 

estab lished , leading h e r to suggest th a t behav ioural resp o n ses  show n by 

h orses on typical reaction  te s ts  m ay be m ore a  reflection of th e ir p a st 

experiences ra th e r th a n  th e ir underly ing  tem peram ent. M orris, Gale and  

Duffy (2002) found th a t w hen h an d le rs  were asked  to a sse ss  a  n u m b er of 

ho rses on tem p eram en t questionnaires , the  h ighest am o u n ts  of agreem ent 

betw een them  cam e on d im ensions m ost closely re la ted  to th e  extraversion 

and  neuro tic ism  of the  Five Factor Model. This led them  to conclude th a t 

some equine tra its  are  seem ingly easier to identify th a n  o thers. F rench 

(1993), a ssess in g  the  tem peram en t of donkeys, found th a t th e  a s s e s ’ tra it of 

obstinacy w as m ost closely re la ted  to ag reeab leness on the  Five Factor Model 

while the ir tra it of vivacity re la ted  to the  M odel’s extraversion  factor.

C osta and  M cCrae (1999) describe the  ‘basic  ten d en c ie s’ an d  ‘charac te ris tic  

ad ap ta tio n s’ associated  w ith each of the  five factors in th e ir m odel b u t som e of 

the form er an d  alm ost all of the  la tte r need  to be ad ap ted  or modified if the  

m odel is to be usefully  applied to any n o n -h u m an  species. For exam ple, 

u n d e r ‘co n sc ien tio u sn ess’ they identify a  basic  tendency  of ‘achievem ent 

striving’, to w hich they  add  ‘s trong  sense  of p u rpose  an d  high asp iration  

levels’ (p. 143). Similarly, the  basic  tendency  u n d e r ‘n eu ro tic ism ’ is 

depression , identified by the  au th o rs  as “a  tendency  to experience dysphoric 

effect - sad n ess , h o p e lessness, guilt” (p. 143). W hether or no t th e re  is any 

m erit to a ttem p ting  to m ap equine tem peram en t onto a  m odel of h u m an  

personality  tra its  is open to question.
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There is an  im p o rtan t po in t to consider in designing a  questionnaire  s tudy  to 

exam ine tem p eram en t in ho rses - will m ost, if no t all, of the  a sse sso rs  have 

the  sam e u n d e rs tan d in g  or in te rp re ta tion  of the  various te rm s u sed ?  For 

exam ple, can  one be su re  th a t two different ra te rs  will agree on w hat is 

‘fligh tiness’, or ‘b o ld n ess ’, or ‘g regarious’? The lack of a  s tan d a rd  taxonom y of 

term s and  of large sam ple sizes were identified by Gosling and  B onnenburg  

(1998) as the  two obstacles to “an  integrative approach  to personality  in 

anthrozoology” (Morris et al. 2002, p .68).

1.11 Early experience and later behaviour
In addition to the  ‘tra u m a s ’ d iscussed  above, m any  au th o rs  (e.g, Beattie, 

W alker & Sneddon, 1995; Appleby, 1984; K usunose & Sawazaki, 1984a,b; 

Heird, Lennon & Bell, 1981; F raser, 1980) have observed th a t  very early 

experience can  have an  affect on the  su b seq u en t em otional an d  behavioural 

responses of various an im als, including horses. Indeed K usunose and  

Sawazaki (1984b, p .277) suggested  th a t a  foal’s in te rac tions an d  experiences 

w ith its dam  could  leaded to “m arked  differences in ‘p ersonality ’ observed” 

w hen they were older. The effects of in tensive early hand ling  on su b seq u en t 

behaviour h a s  been  som ew hat less clear.

A popu lar Am erican early hand ling  techn ique is called ‘im prin t tra in in g ’ 

(Miller, 1991), th ough  its  developer, Robert Miller, adm its th a t  it h a s  little to 

do w ith the  concept of im prin ting  and  m ore to do viith system atic  

desensitisa tion . The techn ique involves in tensive hand ling  of a  neo n ata l foal, 

following a  specific p a tte rn  and  a t four periods over the  first 48 h o u rs  of the 

an im al’s life. By touching , rubbing , pulling or hand ling  every p a rt of the 

anim al, the  belief is th a t  th ese  foals will grow u p  to be easier to hand le , school 

and  train . The approach  is often the  sub ject of glowing testim onia ls by those 

who apply it b u t w hen the  effects of the  p rocedure  have been  te sted  the 

findings have suggested  th a t it h a s  little long-term  effect. For exam ple, 

Williams et al. (2002) found no significant difference in reactivity levels in 

foals’ behaviour a t one, two or th ree  m on ths of age. Their su b se q u e n t s tudy  

(Williams et al. 2003) failed to find any benefit of the  p rocedure  in six-m onth  

old foals.
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Sim pson (2002), however, found th a t foals who had  gone th ro u g h  th is  

in tensive n eo n ata l hand ling  p rocedure  were ra ted  as significantly calm er, 

friendlier, easier to p u t in to  stocks, calm er during  a  ve terinary  procedure  and  

m ore likely to allow a  h u m an  to approach  w ithin four m etres th a n  foals who 

had  no t undergone the  procedure. Some of the  specific item s in Miller’s 

‘im prin t tra in in g ’ p rocedure, nam ely inserting  a  finger up  a  foal’s nose and  

repeatedly  p a ttin g  th e  foal’s feet, h ad  no beneficial effect on the  behavioural 

responses, a t four m o n th s  old, to the  two p rocedu res they  are supposed  to 

mimic, nam ely insertion  of a nasogastic  tu b e  an d  tapp ing  w ith a  fa rrier’s 

ham m er. W aring (1983) reported  th a t hand ling  neo n ata l foals led to be tte r 

perform ance w hen they  were h a lte r-te sted  a  day or two later. However if no 

fu rth er hand ling  w as applied, th ese  sam e foals objected to being ha lte red  and  

show ed both  u n e as in e ss  and  avoidance behaviours a t 90 days old.

Mai an d  McCall (1996) found th a t foals hand led  th ro u g h o u t the  first 42 days 

of th e ir life did b e tte r on a  su b seq u en t h a lte r tra in ing  ta sk  th a n  foals who 

were h and led  only betw een days 43 to 84 (the nex t 42 day period) of age. 

There were only ten  sub jec ts  split betw een the  two groups an d  the  au th o rs  

suggested  two possib le in te rp re ta tio n s  of th e ir resu lts: (i) th e re  m ay be a  

critical hand ling  period during  the  first 42 days of a  foal’s life, or (ii) the  

re su lts  m ay be a  reflection of a  phenom enon  su ch  as  learned  help lessness .

These te s ts  w ere only carried  on foals, b u t the  hand ling  pre- an d  post-w eaning  

study  conducted  by Lansade, B ertrand , Boivin an d  B ouissou  (2004) found 

th a t foals th a t were h and led  in e ither period were easier to hand le  an d  less 

reactive th a n  the  no n -h an d led  contro ls on te s ts  conducted  both  ten  an d  18 

m o n th s  after the  handling . The effects, however, d im in ished  over tim e, again 

suggesting th a t  th ese  iso lated  b o u ts  of in tensive hand ling  do no t seem  to have 

m uch  long te rm  benefit. As ease of hand ling  is an  im p o rtan t p a rt of working 

w ith horses, it is probably  the  case th a t regu lar hand ling  on a  daily basis  is 

u ltim ately  b e tte r a t p roducing  a  m anageable ho rse  th a n  p rocedures th a t 

effectively am o u n t to ju s t  sending  the  horse  on a  sh o rt course, after w hich the  

skills learned  are  th en  no t being practiced. Given the  am o u n t of experiences a 

horse will have over the  course of its  life it is questionnab le  th a t a  sho rt period 

of tra in ing  u n d e rta k en  as  a  neonate  or w ithin the  first few m o n th s  of its  life 

will have a  m ajor or easily detectab le effect on its  tem p eram en t or behaviour
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w hen adult. Given the  ways in w hich a  horse  learns, experiences th a t are 

m ore vivid, have a  h igh em otional context an d  generate  s trong  m otivation, 

su ch  as som e so rt of trau m a , m ay have the  po ten tia l for m ore long-lasting 

effects th an  sho rt-te rm , relatively stress-free  events. Testing th is , however, 

w ould be ra th e r  difficult.

M any equine behav ioural s tu d ies  focus on stereotypy reduction  an d  on 

a ssess in g  reactivity based  on resp o n ses  show n on any  of a  n u m b er of reaction 

tests . These provide usefu l an d  in te resting  inform ation b u t, particu larly  in 

the  case of the  reactivity s tud ies, they  could be m ore valuable if they  were able 

to show  th a t m easu re s  tak en  a t one stage of a  h o rse ’s life could p redict fu tu re  

tem peram en ta l tra its  or behav iour or perform ance. The s tu d ie s  described 

above looked a t early experience a n d /o r  behav iour in foals b u t m ost only 

re la ted  th ese  to o ther occasions w ith in  a  few w eeks, m o n th s  or w ithin  the 

sam e year. Lansade et al. (2004) also followed up  18 m o n th s  after the  initial 

h and ling  experience.

“A nim als w ith differing exposure to environm ental stim uli, as  will occur in 

extensive an d  in tensive h u sb an d a ry  conditions, m ay form different em otional 

connections betw een the  sam e stim uli, resu lting  in different behavioural 

resp o n ses  on la te r exposure” (Dwyer, 2004, p .277). This m ay m ake it difficult 

to estab lish  links betw een early behavioural reac tions an d  resp o n ses  or 

tem p eram en t a sse ssm e n ts  m ade several years  later. However, if th e  early 

resp o n ses  reflect som e stab le tem peram en ta l charac te ris tic s  of the  individual 

ra th e r  th a n  ju s t  tem porary  s ta te s  of m ind, the  links shou ld  be there .

V isser et al. (2003) te sted  41 D utch  W armblood h o rses  on a  series of 

behavioural te s ts  du ring  the  first two years of th e ir lives an d  scored them  on 

personality  tra its  su ch  as em otionality, reactivity to h u m a n s  an d  learn ing  

abilities. At th e  age of th ree  the  ho rses  were broken  an d  began th e ir tra in ing  

as  show jum pers. W hen th e ir perform ance in tra in in g  w as analysed  in relation  

to th e ir earlier personality  a sse ssm en ts  it w as found th a t a  significant am o u n t 

of the  variance in th e ir perform ance could be accoun ted  for by th e ir earlier 

personality  m easu res . As the  au th o rs  poin ted  out, even though  physical 

ju m p in g  ability is of m ajor im portance in a  po ten tia l show jum per, having a  

tem peram en t th a t enab les the horse  to maxim ize th a t po ten tia l by being able
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to handle the  various challenges and  s tre sses  th a t  come w ith the  job  is also of 

considerable im portance. It is a  com m on m istake, they  said, to place 

insufficient em phasis  on tem peram en t w hen buying or selecting a  horse.

Being able to p red ict w hich perform ance/w ork ing  an im als will m ake the  grade 

and  w hich ones would be be tte r su ited  to a  different career h a s  obvious 

financial benefits. There are also potential welfare benefits for the  anim al if it 

can  be red irected  tow ards a  m ore su itab le  role a t an  earlier stage - less s tre ss  

trying to cope w ith a  difficult regime. The costs  involved in tra in ing  a  large 

num b er of po ten tia l police dogs from w hich a  proportion would fail to 

‘g rad u a te ’ encouraged  the  South  African Police Service Dog Breeding C entre to 

develop a  te stin g  procedure  th a t could identify w hich pupp ies would be the  

ones who w ould la te r becom e successfu l police dogs (Slabbert & O dendaal, 

1999). There were already a  n u m b er of can ine  tem peram en t te s ts  in wide u se  

b u t a  series of behavioural response  te s ts  com piled by S labbert an d  O dendaal 

and  th a t included  item s or scenarios th a t an  ad u lt police dog could be 

expected to face in the  course of its work, su ch  as  the  so und  of g u n sh o t or 

having to navigate th rough  a  crowded environm ent w ithou t being d istracted , 

w as found to reliably p red ict fu tu re  perform ance.

W hether or no t the  te s ts  and  a sse ssm en ts  reported  in the  ch ap te rs  th a t follow 

will help to identify w hich foals, yearlings an d  tw o-year-olds will becom e 

successfu l raceh o rses  rem ains to be seen. While quite  a  few have already 

raced, and  several have becom e S takes w inners, the  m ajority have no t yet 

com m enced th e ir racing  careers.

1.12  H um an-anim al in teraction
A key factor in a  h o rse ’s ability to learn  how to behave an d  survive in  our 

world is the  in teraction  it h a s  w ith its  h u m an  h and lers. P atien t, sym pathetic  

b u t firm hand ling  can  both  teach  and  re a ssu re  a  horse. As a  prey anim al 

w hose in s tin c t is to fight or flee, it requ ires a  considerable  am o u n t of tru s t  to 

allow a  h u m an  to pick u p  its  feet, to hand le  it all over, to lead it into confined 

or strange su rro u n d in g s. As B udd (1996, p .51) s tated : “No foot, no escape - 

so any horse  th a t willingly lifts its feet to be cleaned, or even step s  o u t w ithout 

hesita tion  on to a  s trange, u n te s ted  surface is show ing a  degree of t ru s t  and  

confidence th a t goes again st a  deeply ingrained ru le  of th u m b ”. A breakdow n
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in com m unication, or a  failure to com m unicate, can  lead to 

m isu n d e rstan d in g s  on bo th  sides of the  re la tionsh ip  an d  th is  can re su lt in a 

horse  failing to learn , of living in a  con tinually  stressfu l environm ent, of 

developing problem  behav iours an d  stereotypies, of becom ing violent a n d /o r  

uncooperative.

Positive h u m an -an im a l in teraction  h a s  been  show n to be of benefit in several 

species. For exam ple, B aker (2004) reported  th a t ch im panzees who received 

positive h u m a n  in te raction  in the  form of relaxed tre a t feeding, playing and  

w hat they  described  as  “o ther form s of social in teraction  com patible w ith 

personnel safety” (p.239) engaged in increased  level of m u tu a l groom ing (with 

o ther chim ps) and  a  reduced  level of several behav iours including  abnorm al 

oral behaviours. Bayne, D exter and  S trange (1993) found th a t positive h u m an  

in teraction  in the  form of providing singly-housed  rh e su s  m acaques w ith 

trea ts , reduced  perform ance of abnorm al behaviours while B aker, 

B loom sm ith, Griffis an d  G ierhart (2003) reported  a  reduction  in bo th  anxiety- 

re la ted  behav iours an d  abnorm al behaviours, in the  sam e species, w hen w hat 

they  described as  positive reinforcem ent tra in ing  provided as  environm ental 

en richm en t w as applied. Lensink, R aussi, Boivin, Pyykkonen an d  Veissier 

(2001) reported  th a t calves th a t received additional ra th e r th a n  ju s t  m inim al 

hand ling  were easier to load and  had  lower h e a rt ra te s  du ring  th a t p rocedure 

th a n  calves who h ad  no t received any additional handling , while R ushen , 

M unksgaard , M arnet an d  De Passille (2001) found th a t h u m an  contac t 

reduced  som e of the  s tre ss  responses in cattle  who were m ilked in an  

unfam iliar room  com pared to those  who w ere m ilked in an  unfam iliar room  

w ithou t any h u m a n  contact. H ennessy, W illiams, Miller, D ouglas an d  Voith 

(1998) found th a t no t only did petting  a  dog reduce  its  s tre ss  response  during  

blood sam pling b u t th a t those  an im als pe tted  by a  fem ale h and ler, ra th e r th a n  

a  m ale hand ler, yaw ned m ore often during  the  p rocedure  an d  sp en t m ore tim e 

in a  relaxed, h ead -u p  po stu re  (p.63).

Of course  the  opposite is also true: negative h u m an -an im a l in te rac tions can 

have a  negative effect. For exam ple, several s tu d ie s  (Breuer et al,  1998; De 

Passille et al,  1996; M unksgaard  et al,  1995) have show n th a t cattle  will 

rapidly learn  to show  avoidance behaviour tow ards h u m a n s  if they  receive 

slaps or brief shocks w ith a  battery -opera ted  prodder. Bayley (2002) s ta te s
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th a t ho rses  who are being h and led  by a  person  th a t they  do no t like often 

becom e anx ious or nervous.

H em sw orth an d  Colem an (1998, p .l)  describe h u m an -an im al in te rac tions as 

“a  key feature  of m odern  livestock p roduction” an d  s ta te  th a t “the  quality  of 

the  re la tionsh ip  th a t is developed betw een stockpeople an d  th e ir an im als can 

have su rp ris in g  effects on bo th  the  an im als and  the  stockpeople”. Several 

resea rch ers  (e.g. H em sw orth & B arnett, 1987; H em sw orth & Gonyou, 1997), 

have em phasised  th a t the  personality  of the  h u m a n  h an d le r is very im portan t 

and  th a t a  p e rso n ’s personality  can  determ ine how good an  anim al h an d le r or 

tra in e r he or she will becom e. Young and  C ipreste (2004) s ta te  th a t  while 

anim al tra in ing  is no t a  com plex p rocess and  th a t m ost people can  be tau g h t 

how to correctly teach  and  in te rac t w ith an im als, no t everyone h a s  the  

necessary  personality  tra its  to be able to do it well. They describe the  requ ired  

tra its  for a good h an d le r or tra in e r as  (i) having a  great deal of patience, (ii) a  

calm  dem eanour, (iii) consistency  in the  ind iv idual’s own behaviour, an d  (iv) 

the  ability of the  individual to analyse  the ir own behaviour. U nfortunately, 

they added, few people have th is  com bination of charac te ris tics. The sam e 

w riters also w arn  of two po tentia l pitfalls for an im al tra iners: (i) the  an im als 

they are tra in ing  are no t the ir T riends’, and  (ii) the  an im als will try  to tra in  

them  (Young & C ipreste, 2004, p .230).

1.13 Sum mary
The tho roughbred  is the  m ost valuable, m ost widely pub lic ised  an d  probably 

m ost popu lous b reed  of horse  and  as  its  p roduction  is closely regu la ted  and  

m onitored by in d u stry  bodies th is  reactive b reed  is em inently  su itab le  for 

behavioural research . It also ap p ears  to be a  reasonab ly  in telligent b reed  of 

horse, som ething  th a t is im portan t given the  n u m b er of ‘tra u m a s ’ a  young 

poten tial racehorse  can  be expected to undergo  by the  age of two: early 

experience h a s  been  show n to re la te  to la ter behav iour an d  tem p eram en t and  

ho rses can learn  to associate  contingencies very quickly, som etim es in  ju s t  

one trial. S tereotypies, w hich are abnorm al behav iours considered  to be a  

sign of d is tress , fru stra tio n  or possibly a  coping m echan ism  to deal w ith 

s tress , are fairly com m on in tho roughbreds w ith prevalence ra te s  as  h igh as 

16% depending  u p o n  factors su ch  as age or stereotypy. There is a  variety  of 

ways in  w hich one can  deal with the  stereotypic horse  b u t a s  su b s tan ces  th a t
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act on the  cen tra l nervous system  are ru led  as  b an n ed  su b stan ces  in a  racing 

horse, a lte rnatives to the  m edications th a t have been  show n to be effective in 

reducing  or elim inating th ese  behav iours need  to be applied. Reactivity is 

often taken  as  an  indication  of tem peram en t in  ho rses  an d  so equine 

tem peram en t, w hich m ay be partially  inherited , is typically a ssessed  in two 

ways: (i) m easu rin g  behavioural a n d /o r  physiological resp o n ses  to s tresso rs , 

u su a lly  in the  form of a ren a  te s ts , response  to person  tests , response  to object 

te s ts  or hand ling  te s ts , and  (ii) getting those  who are responsib le  for the 

an im a ls’ care to com plete a  tem peram en t questionnaire . Both m ethods have 

the ir difficulties b u t ap p ea r to be usefu l. A key factor in the  h o rse ’s ability to 

learn , behave an d  survive in ou r world is the  quality  of the  h u m an -an im al 

in teraction  it receives - it h a s  been  show n th a t positive h u m an -an im al 

in teraction  can , for exam ple, reduce d is tress  in a  variety  of species.

1 .14  R ationale for th is  th e s is
H arlow’s classic  w ork (e.g. Harlow 8s Z im m erm an, 1959; Harlow & Harlow, 

1962) w ith in fan t ch im panzees show ed th a t young d is tre ssed  an im als would 

take comfort in an  artificial m other object if th e ir own m other w as absen t. 

Sim ilarly o ther a u th o rs  (e.g. Baker, 2004; B aker, B loom sm ith, Griffis & 

G ierhart, 2003; Bayne, Dexter 8& Strange, 1993) have found th a t positive 

h u m an -an im al in te rac tion  can reduce anxiety-behaviours and  abnorm al 

behaviours in  the  an im als. Even so, the  foal separa tion  s tudy  p resen ted  in 

C hap ter 3 w as insp ired  by no t an  academ ic source b u t by a  single foal 

encoun tered  by the  au th o r w hen working on a  tho roughbred  s tu d  farm  in 

1995.

W ee C harlie’, a s  she w as know n in the  yard, w as alone in h e r stab le  while her 

dam  w as a t th e  covering shed. She had  been  w hinnying  loudly an d  w as found 

to be cowering, w ide-eyed, beh ind  a  m ound  of fresh  straw  w hen the  au th o r 

en tered  the  stab le  to sh ak e  down the  box (i.e. d is trib u te  the  fresh  s traw  evenly 

a ro u n d  the  stable). After talk ing to her quietly for a  m inu te  or so, the  foal 

s ta rted  to calm  down an d  to in itia te  physical in teraction . W ithin an o th er 

m in u te  or so she w as happily  playing w ith the  au th o r an d  showing no signs of 

d is tre ss  a t all. Having observed, first han d , how th is  foal’s behav iour changed 

by having h u m a n  com pany a t th is  obviously d is tressing  tim e an d  how 

d is tressed  o th e r foals seem ed to be during  the ir period of isolation, the
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separa tion  s tu d y  w as an  obvious first place for th is  th esis  to s ta rt. W ee 

C harlie’, incidently , la te r becam e a  two-tim e w inning racehorse  (under a 

different nam e) an d  is now a young broodm are in Britain.

Some a u th o rs  (e.g. Kiley-W orthington, 1987) have observed th a t  the  s ta r t of 

behavioural problem s in ho rses  can  often be traced  back  to the  tim e of 

artificial w eaning. The tho roughbred  in d u stry  p resen ted  the  ideal opportun ity  

to exam ine w hether or no t th is  could be tak en  a  step  fu rther, to investigate if 

behavioural resp o n ses  exhibited d u ring  the  tem porary  separa tion  from the 

dam  during  covering could also be linked to behav ioural problem s, th a t  is, by 

looking a t a  s tressfu l period in the  life of a  typical p rew eaned  th ro u g h b red  foal 

and  la te r exam ining it in re la tion  to th e ir tem p eram en t w hen a  racehorse  

(C hapter 6).

M uch of the  lite ra tu re  on reactivity, em otionality or tem p eram en t in horses 

(e.g. V isser et al ,  2003; Seam an, Davidson & W aran, 2002; V isser et a t ,  2001; 

Wolff, H ausberger & Le Scolan, 1997) is based  on the  re su lts  of behavioural 

te sts , typically novel object te s ts , respons to person  te s ts , h and ling  te s ts  or 

response  to object tests . Some com bine th ese  w ith tem peram en t 

q uestionnaires  (e.g. M omozawa et al ,  2003). The novelty te s ts  often involve 

stim uli a  ho rse  will no t u sually  en co u n te r in its lifetime, for exam ple a  falling 

open um brella  or ro ta tin g  balloons su sp en d ed  from the  ceiling. The ability of 

su ch  te s ts  to p red ic t fu tu re  tem peram en t as  a sse ssed  by the  an im a ls ’ prim ary 

caregivers m u s t therefore be in question . By u s in g  a  setting  th a t a  large 

proportion of young tho roughbreds will face a t leas t once before they  go into 

tra in ing  as  raceh o rses, nam ely the  auction  ring, it w as possib le for a  single 

observer to a sse ss  reactivity no t only in a  large n u m b er of su b jec ts  (more th a n  

3700 individual anim als) b u t to a  s tim u lu s  s itu a tio n  th a t  is sim ilar to one 

they  will en co u n te r every tim e they  go to the  race track  (C hapters 4 8s 5). The 

parade  rings a t racecou rses are also enclosed, railed-off a reas  su ro u n d ed  by 

large n u m b ers  of people and  a  lot of noise, includ ing  public  ad d ress  system s, 

in w hich a  young horse  will be led a round  by a  single hand ler. A notable 

difference betw een the  two situ a tio n s  is th a t in the  auction  ring the  horse  is 

the  only an im al in the  ring while a t the  racecourse  th e re  are u su a lly  several 

o thers, depending  on the  n u m b er of ru n n e rs  in th a t p a rticu la r race.
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As Momozawa et al. (2003) sta ted , getting h an d le rs  to com plete tem peram en t 

q uestio n n aires  is a  com m on way of a ssess in g  the  tem peram en t of the  horses 

in th e ir care. Therefore, in order to te s t w hether or no t the  behavioural 

resp o n ses  of foals an d  yearlings in separa tion  an d  auction  ring s tu d ies  would 

enable prediction of tem peram en ta l tra its  w hen they  were older, it would be 

n ecessary  to track  down as m any of the  sub jec ts  a s  possible and  to req u est 

th a t the ir cu rre n t h an d le r com plete a  sh o rt tem p eram en t questionnaire  

(C hapter 6).

1 .15  R esearch Q u estion s
There were five resea rch  questions u n d e r investigation in th is  th esis , w hich 

were as  follows:

1. Will accom panying a  pre-w eaned foal while it is separa ted  from its dam  

during  covering of the  m are reduce the  behavioural signs of d is tress  

exhibited by the  foal?

2. Will behavioural signs of reactivity show n by young flat-bred h o rses  in 

the  auction  ring differ from those  show n by young n a tiona l h u n t-b red  

ho rses  in the  ring, thereby  suggesting  a  po ten tia l role for h u sb an d ry  

practices in the  developm ent of equine psychological m atu rity?

3. Can th e  n u m b er of behavioural reactions show n by a  yearling in the  

auction  ring be p redicted  from the  n u m b er of behavioural reac tions it 

showed, as  a  foal, du ring  its first experience of the  auction  ring?

4. Can tem peram en ta l tra its  in two-year-old raceho rses, a s  a sse ssed  by 

the ir p rim ary  caregivers, be p redicted  from how  they  responded  to w hat 

are typically stress-provoking  stim uli as a  foal a n d /o r  as  a  yearling?

5. Is there  any  evidence of po ten tia l in h eritan ce  of tem peram en ta l tra its  in 

tho roughbred  ho rses?
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Chapter 2: Thoroughbreds Horses - 
Naming and Pedigrees

2.1  Introduction
M uch of the  analyses th a t are p resen ted  in the  following ch ap te rs  are based  

on looking a t various asp ec ts  of the bloodlines of the  ho rses observed. It is 

im portan t, therefore, to first explain certain  po in ts w ith regard  to (i) the  

nam ing of tho roughbreds an d  some of the regu la tions re la ting  to th e ir 

breeding, (ii) how to read  a pedigree, (iii) how to calcu late  the  am o u n t of 

inbreeding w ithin four an d  five generations, (iv) the  inbreed ing  coefficient, (v) 

how inbreeding can be m ore usefully expressed as  a  Pedigree D iversity Score 

(PDS), an d  (vi) w hat is m ean t by the figure system  in the  breeding  of 

thoroughbreds. It should , therefore, be clear th a t th is  b reed  is one th a t is 

strictly regulated , som ething  th a t m akes it a  very valuable b reed  to u se  for 

behavioural research .

2 .2  The B asics - Nam ing and Breeding
A num ber of stallions have been identified in the  ch ap te rs  th a t  follow so it is 

im portan t to point ou t th a t each thoroughbred  to be u sed  for racing  or 

breeding h a s  a  un ique  registered nam e and  th a t th is  nam e can n o t be changed 

once the anim al h a s  (i) raced , (ii) sired a  registered foal, or (iii) p roduced  (i.e. 

given b irth  to) a  registered foal. Therefore, as the  nam e of a  tho roughbred  is a  

p erm anen t one so long as  it rem ains w ithin the th o roughbred  in dustry , it is a 

un ique  identifier.

All ru les  and  regu lations perta in ing  to the  nam ing  an d  breeding  of 

tho roughbreds have been  laid down, and  are enforced, by W eatherbys G roup 

Limited, w hich is based  a t Sanders Road, W ellingborough, N ortham ptonsh ire  

NN8 4BX, England. The Irish division is based  a t T ara C ourt, Naas, Co 

Kildare. This organisation h a s  been responsib le for th e  creation  and  

m ain tenance  of the G eneral S tud  Book since official records were first 

pub lished  in 1793 and  it is w ith them  th a t all th o ro ughbreds to be raced  or 

u sed  for breeding in B ritain  or Ireland m ust be reg istered . A fully u p d a ted  

version of th e  General S tud  Book is published  only occasionally, b u t a  n u m b er 

of supp lem entary  issu es  are issued  each year. For exam ple. The Statistical
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Record Return o f  Mares 2003, published  in November 2003, w as the  th ird  

supplem ent to Volume 44 of the  General S tud  Book. This invaluable volum e, 

published  every November, docum ents every registered foaling an d  covering in 

Ireland and B ritain during  the  year. It also records, w here notified, any  foals 

born abroad as the resu lt of a  covering in Ireland or B ritain , an d  provides 

details of the  regulations perta in ing  to the reg istra tion  of tho roughbreds.

In order to be registered as a  thoroughbred, there  are several criteria  th a t 

m u st be fulfilled. First, a  foal m u st be the re su lt of a  n a tu ra l covering of a  

registered m are by a  reg istered  stallion. Artificial in sem ination  (A.I.), a  

common practice in m any equine sectors, is absolu tely  outlaw ed in the 

thoroughbred  industry : there  are no exceptions. Secondly, every anim al 

w ithin the first eight generations of the foal’s pedigree m u s t be a  reg istered  

thoroughbred. If even one of these  506 individuals is no t c lassed  as 

thoroughbred  the  foal will be registered as non-thoroughbred . There is, 

however, an exception to th is  particu lar rule: if the  foal h a s  a  n o n ­

thoroughbred  w ithin those 506 individuals b u t the  questionab le  one is in the  

eighth generation of the family, then, as the foal would rep resen t an o th er 

generation for any of its fu tu re  progeny, the  foal can be c lassed , on 

application, as a  Vehicle’ horse. The anim al will be allowed to race an d  its 

progeny will be classed  as  thoroughbred , p resum ing  the  o ther crite ria  are  met. 

A notable recen t exam ple of a  vehicle horse w as th e  highly ta len ted  sp rin te r 

C lantim e who w as allowed, on application, to s tan d  as  a  sire of 

thoroughbreds. He sired several ta len ted  racehorses and  h a s  a  son a t s tu d  in 

England.

Upon registration, each tho roughbred  is issued  a  passport: th is  will u su a lly  be 

done as a  foal. This docum ent will, th roughou t its  lifespan, be u p d a ted  to 

include registration of its official nam e, vaccinations, racing an d  travel records 

and  other inform ation th a t will enable the  anim al to be identified. A lthough 

thoroughbreds are fam ed as being the m ost valuable breed  of horse  in  the  

world, they are, in fact, relatively w orthless w ithout th e ir p asspo rt. All are 

also blood-typed and, since 2001, all Irish and  B ritish  tho roughbred  foals are 

DNA tested  to prove parentage. Since 1999 each foal m u s t also be im planted  

w ith su b cu tan eo u s m icrochip, in a  specific section of the  left side of the  

an im al’s neck, as an  additional m eans of identification. In Am erica all



Thoroughbreds are given a p erm anen t num erical ta ttoo  u n d e r th e ir u p p e r lip 

while in A ustralia and  New Zealand each anim al is given an  identifying b ran d  

m ark  on their n ear side shoulder.

Thoroughbreds being aim ed a t flat racing are u su a lly  no t given an  official 

nam e u n til they are yearlings or two-year-olds. In France, though , h o rses  are 

often nam ed as a  foal. A horse  being aim ed a t the  n a tiona l h u n t  in d u s try  will 

u sually  n o t be nam ed u n til the  age of th ree  or four. There are  a  n u m b er of 

ru les perta in ing  to the  nam ing of Thoroughbreds an d  m ost rac ing  coun tries  

adhere to these. No two ho rses, alive a t the  sam e tim e, m ay have the  sam e 

nam e. M ost nam es m ay be reu sed  after a  specified tim e following the  d eath  of 

a  horse b u t the  tim e fram e involved depends on w hether the  an im al w as a 

m are, stallion or gelding. Also, some nam es have been  placed on a  p ro tected  

list, and  none of these  can be reused . Names on th is  list include C lassic and  

G rand National w inners as well as horses successfu l in any  of a  specified 

num ber of o ther races. Therefore, nobody could nam e an o th er horse  Shergar, 

Red Rum or D esert O rchid, for exam ple, in any of the  w orld’s m ajor racing  

countries.

Another im portan t point is th a t once a  nam e h a s  been reg istered  an d  the 

anim al h a s  raced, the nam e m ay not be changed. Hong Kong, S ingapore and  

M alaysia are th ree coun tries in which th is  ru le does no t apply and , hence, 

horses th a t have raced in Europe, America or A ustra lasia  often have the ir 

nam es changed w hen entering  these  countries. D espite th is , the  original 

nam e will still be u sed  in official statistical records in th e ir coun try  of origin, 

u sually  w ith the  second nam e attached . For exam ple, m ajor 2003 Hong Kong 

w inner Olympic Express (GB) raced in Europe u n d e r the  nam e Ecclesiastical 

(GB) and, hence, is identified as Olympic Express (G B )/Ecclesiastical (GB) in 

the official s ta tistics  produced  by W eatherbys (see Scoble, 2004, p. 125) 

Should the  now, say, Hong Kong-based horse travel to Europe to race its  

nam e recorded in en tries and  on racecards will be the  original one, except in 

very rare  c ircum stances. The best known exception is m ultip le  Hong Kong 

cham pion Indigenous (IRE), who originally raced in Ireland a s  Q ualtron  (IRE): 

h is better-know n nam e pub lished  w hen he travelled to E ngland to com pete in 

a  top level contest.
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The suffix after a  T horoughbred’s nam e is p a rt of its legally reg istered  

identification and , hence, shou ld  be included. For the  p u rp o ses  of clarity, 

however, suffixes will no t be u sed  w ith the  n am es of ho rses  m entioned  in the  

chap ters  th a t  follow. The suffix ind ica tes the  coun try  in w hich the  an im al w as 

born: the  abbreviations are no t the  sam e as  those  u sed  in vehicle reg istration . 

A lthough ho rses  born  in North Am erica (USA), A ustra lia  (AUS), A ustria  (AUT), 

C anada (CAN), France (FR), G erm any (GER), Italy (ITY), J a p a n  (JPN) an d  New 

Zealand (NZ), for exam ple, have always h ad  th ese  suffixes recorded as  p a rt of 

their legal nam e, it is only since 1988 th a t the  suffix IRE h a s  been  officially 

recorded for Irish-born  T horoughbreds and  GB recorded as  p a rt of the  legal 

nam e of ho rses  born  in G reat B ritain. Hence Fillies’ Triple Crown hero ine Oh 

So Sharp  (born in 1982) h a s  no suffix w hereas 2004 leading m iddle-d istance 

horse Doyen (IRE) is a  son of S ad ler’s Wells (USA) an d  Moon C actus.

A lthough there  can n o t be two ho rses  w ith the  sam e nam e reg istered  a t the  

sam e tim e, the  first p a rt of the  nam e, for exam ple Eva Luna, can  be u sed  w ith 

any o ther suffix u n le ss  the  nam e is on the  list of in ternationally  p ro tected  

nam es. Using the  above exam ple to fu rth er clarify, there  are cu rren tly  two 

broodm ares w ith the  nam e Eva L una an d  bo th  were in tra in ing  in the  sam e 

years. One is Eva Luna (IRE), a  form er racing  s ta r  in Ireland and  now a 

m oderately successfu l broodm are. The o ther is Eva L una (USA), a  G roup 3 

w inner on the  track  and  now the  dam  of G roup 1 w inning colt B rian Boru 

(GB). A lthough it m ay appear th a t  bo th  carry  the  sam e nam e, the  suffixes 

m ake them  different. A nother reasonab ly  p rom inen t an d  c u rren t E uropean  

example is the  m are Averti (USA) an d  the  stallion Averti (IRE). The la tte r, a  

highly ta len ted  sp rin te r in  England, is now  em erging as  a  good source of 

sprin ting  progeny, while the  form er w as a  b lack-type placed racem are (see 

footnote 2 on p. 17) th a t h a s  since p roduced  a  b lack-type w inning daugh ter. 

Again, technically  they  do no t have the  sam e nam e. N on-protected nam es can 

be reused  y ears  after the  death  of an  anim al, the  n u m b er of years  being 

dependan t u p o n  w hether the  previous nam e-holder w as an  active stallion  (25 

years), a  broodm are (15 years) or a  gelding (10 years).

With the fairly recen t advent of ‘sh u ttle  s ta llio n s’, th a t is, stallions who s tan d  

the N orthern H em isphere s tu d  season  in Europe, Am erica or J a p a n  before 

travelling to the  S ou thern  H em isphere for th e ir s tu d  season , lines th a t m ay
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have becom e w eaker over tim e, in te rm s of their ability to p roduce top class 

raceho rses, are again being s tren g th en ed  by recom bination  w ith som e of the  

w orld’s strongest lines. Hence countries su ch  as  J a p a n , G erm any, South  

Africa and  A rgentina, for exam ple, are emerging as  im portan t p rod u cers  of 

notable racehorses.

2.3  Reading a Pedigree
Figure 2.1 gives an exam ple of how a  pedigree ch a rt ap p ears  in  an  auction  

catalogue and  th is  ch art will be u sed  as  illustra tion  for the  b asics  of read ing  a  

pedigree. There are no technical m an u als  or academ ically pub lish ed  ‘ru le s ’ for 

reading  a  h o rse ’s pedigree, ju s t  the  ordinary basics of read ing  any  genetic 

re la tionsh ips, modified by an  in ternationally-accepted  u n d e rs tan d in g  th a t is 

passed  on from generation to generation.

grey colt (IRE) 
February 19th, 2001

Daylam i (IRE)
Doyoun Mill Reef (USA) 

D um ka (FR)

Daltawa (IRE) M iswaki (USA) 
D am ana (FR)

Style Of Life (USA)
The Minstrel (CAN) Northern D ancer (CAN) 

Fleur (CAN)

Bubinka (USA) N ashua
Stolen D ate (USA)

Figure 2.1: A three-generation pedigree a s  it would appear in any Irish or English  auction  
catalogue. This is the pedigree of 2 0 0 4  Irish Derby w inner Grey Swallow (IRE).

The colt in th is  exam ple (Figure 2.1) is 2004 Irish Derby w inner Grey Swallow, 

an  Irish-born son of Daylami (the sire) and  ou t of Style Of Life (the dam). He 

w as born  on February 19th 2001 and  is registered a s  grey. The s ire ’s pedigree 

always goes on the  top h a lf of the  ch a rt w ith the  d istaff side of the  family on 

the  bottom  half. The colt’s pa te rn a l grandsire  is Doyoun an d  p a te rn a l grand- 

dam  is D altawa, while The M instrel and  B ubinka are called, respectively, the  

broodm are sire (or m aternal grandsire) and  second dam  (or grand-dam ). 

Stolen D ate is described a s  the  th ird  dam . This is obvious, b u t it is w hen 

talking abou t re la tionsh ips su ch  as  half-bro ther or th ree -p a rts  siste r, for 

exam ple, th a t reading tho roughbred  pedigrees can  differ m arkedly  from 

reading re la tionsh ips in, say, h u m an  family trees.

If Style Of Life p roduces an o th er Daylami foal, say a  colt, th is  would be 

described as  a  full-brother, or an  ow n-brother, to Grey Swallow. A filly, of
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course, would be a  fu ll-sister or ow n-sister. In 2002 the  m are p roduced  a  filly 

by S inndar (Figure 2.2) and  she is, clearly, a  ha lf-s is ter to Grey Swallow. She 

is also inbred 5x3 N orthern D ancer b u t th is  so rt of re la tionsh ip  will be 

explained later.

Grand Lodge (USA) C hiefs Crown (USA)

Sinndar (IRE) La Papagena

Sinntara (IRE) Lashkari
bay filly (IRE) Sidama
2002 The Minstrel (CAN) Northern Dancer (CAN)

Style Of Life (USA) Fleur (CAN)

Bubinka (USA) Nashua
Stolen Date (USA)

Figure 2.2: Three-generation pedigree of Moonlight Dance (IRE), a half-sister to Grey Swallow
(IRE).

If the  m are were to produce a  colt foal by D alakhani (Figure 2.3) th en  th is  

would be described as th ree -p a rts  b ro ther to Grey Swallow. This is because  

Daylami (sire of Grey Swallow) and  D alakhani are half-b ro thers. If the  two 

stallions were in fact fu ll-brothers, then  the foal would be described  as  a  

brother-in-blood to Grey Swallow.

cok (IRE)

Dalakhani (IRE)
Darshaan Shirley Heights 

Delsy

Daltawa (IRE) Miswaki (USA) 
Damana (FR)

Style Of Life (USA)
The Minstrel (CAN) Northern Dancer (CAN) 

Fleur (CAN)

Bubinka (USA) Nashua
Stolen Date (USA)

Figure 2.3: Three-generation pedigree of a hypothetical cross between Dalakhani and Style Of 
Life. This is a three-parts brother to Grey Swallow.

The m ajor difference in determ ining  relationship  in th o ro u g h b red s as  opposed 

to h u m an s com es w hen the com m on ancesto r is the  sire, n o t the  dam . Two 

children by the  sam e father b u t from different m o thers  would be called half- 

b ro thers or half-sisters b u t in thoroughbred  ho rses two foals by the  sam e 

stallion b u t from different m ares are no t considered  to be re la ted  a t all. 

Therefore, though  S takes w inners W hazzat and  Bay Tree are by the  sam e sire 

as Grey Swallow, the trio are no t considered to be re la ted  to each  other.

Another relationship  th a t can be described in th o ro ughbreds is th a t of being 

bred on sim ilar lines to some o ther horse, for exam ple a  horse  by D anehill and
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out of a m are by Be My G uest could be described as being bred  on sim ilar 

lines to cham pion colt Rock Of G ibraltar, a  son of D anehill an d  the  Be My 

G uest m are Offshore Boom. This is a very w eak re la tionsh ip  th a t ind ica tes 

noth ing  m ore th an  the  fact th a t  th is  type of cross h a s  w orked previously. Of 

course the  sam e or sim ilar cross m ay have been  tried  m any tim es previously 

w ithout success. One of the  m ost popularly perceived successfu l c rosses a t 

the m om ent is to breed D arsh aan  m ares to S ad ler’s Wells. This h a s  p roduced  

seven G roup 1 w inners, notably  dual Derby w inner High C haparral, b u t h a s  

also produced a  lot of lower calibre racehorses too.

2.4  Calculating the am ount o f Inbreeding
Inbreeding is said  to occur w hen one or m ore ho rses  are repeated  w ith in  the  

first five generations of a  pedigree. Some w eb-based  d a tab a ses  (e.g. 

www.pedigreequery.com ) will produce n ine-generation  c rosses show ing all 

duplications, if the  u se r w ishes. However, these  d a tab ases  still acknow ledge 

five generations as  the  in d u stry  s tandard  and  identify th is  as  the  default 

setting. A lthough there  is no explicitly s ta ted  ru le  on the  u se  of five 

generations, it is taken  to m ake practical sense a s  an  individual an im al in the 

fifth generation con tribu tes ju s t  3.125%  of the  genetic m ateria l of the  c u rren t 

anim al. Indeed, some geneticists claim th a t very little influence can  be 

exerted by a  progenitor beyond the  th ird  or fourth  generation , a  s itua tion  

commonly referred to as the  Galton Law (Varola, 1974, p .5).

If there  are no duplications w ith the  first five generations th en  the  pedigree is 

said to be an  outcross.

D uplicated anim als are u sually  highlighted in auction  catalogues by p u ttin g  

the  nam e of the  specific anim al in bold, though  th ese  cata logues, for reaso n s 

of lack of space, will typically only display the  first th ree  generations of the  

pedigree and, consequently , only any inbreeding th a t  occurs w ithin  those 

th ree  generations. On prin ted  or w eb-based pedigree ch arts , coloured bars , 

alongside the  nam es of the  duplicated  anim als, are  often u sed  to highlight the  

crosses.

Inbreeding in a  pedigree is expressed num erically, based  on th e  generations 

w ithin w hich the duplication h a s  occurred. So a  horse  th a t h a s  N orthern
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D ancer once in the th ird  generation and  once in the  fourth  generation  would 

be described as being inbred 3x4 Northern D ancer (spoken aloud as  3 by 4 to 

N orthern Dancer). If the fourth  generation in s tan ce  of N orthern  D ancer w as 

higher u p  on the pedigree ch a rt th an  the th ird  generation  in stan ce , a s  show n 

in Figure 2.4 below, th en  th is  would be expressed as  4x3 N orthern  D ancer.

N orthern  D ancer

N orthern Dancer

P'igure 2.4; Five-generation pedigree chart showing inbreeding of 4x3 Northern Dancer.

An anim al m ay appear th ree  or more tim es in a  pedigree. The m ethod  of 

expression is the  sam e. So a  horse w ith N orthern D ancer appearing  in  the  

fourth, th en  th ird , th en  fourth  generation, would be described  as  being inbred  

4x3x4 N orthern D ancer (Figure 2.5).

It will be noted  th a t in the  above exam ples only the  nam e N orthern  D ancer 

h a s  been  highlighted and  th a t inbreeding is only described  as  being to him , 

even though  h is im m ediate ancesto rs necessarily  also ap p ea r on the  ch art 

(Figure 2.6). This is because  in saying th a t a  ho rse  is inbred , say, 4x3x4 

N orthern D ancer, it is tak en  as  obvious th a t he is also inbred  5x4x5 Nearctic 

and  5x4x5 Natalm a. To give th is  extra  inform ation would tell u s  no th ing  new  

abou t the  pedigree. The reason  th a t Nearctic and  N atalm a are  duplicated  is
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N orthern  D ancer

Northern Dancer

Northern Dancer

Figure 2.5: Five-generation pedigree ch art showing inbreeding of 4x3x4 N orthern Dancer.

Northern Dancer Nearctic
Natalma

Nearctic Nearco
Northern Dancer Lady Angela

Natalma Native Dancer
Almahmoud

N orthern Dancer Nearctic
Natalma

Figure 2.6: Five-generation pedigree ch art showing in stan ces of N orthern D ancer an d  his
im m ediate ancestors.
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solely because  of the p resence of the ir son N orthern D ancer and , therefore, 

they are no t m entioned. If, however, one or m ore of th ese  o ther dup licated  

anim als is also contained w ith the  im m ediate an cesto rs  of a  different anim al, 

and  th is  duplication falls w ith in  the  first five generations of th e  pedigree of the 

cu rren t horse u n d er investigation, th en  their p resence  would be indicated: 

the ir presence in the  pedigree is not solely d ependen t u p o n  a  single anim al. In 

the  exam ple below (Figure 2.7) N atalm a is additionally  rep resen ted  th ro u g h  

Spring Adieu, while Native D ancer (the sire of Natalm a) is additionally  

rep resen ted  th rough  Raise A Native. Therefore they  are included  in a  report of 

the  am oun t of inbreeding in the pedigree and  th is  one w ould be described  as 

being inbred  5x5 Native D ancer, 4x3x4 N orthern D ancer, 5x5x4x5 Natalm a.

Raise A Native

Northern D ancer

Spring Adieu

Native Dancer
Raise You

Nearctic
Natalm a

Buckpasser
Natalm a

Nearctic
Northern Dancer

Natalm a

Nearco
Lady Angela
Native Dancer
Almahmoud

N orthern Dancer Nearctic
Natalma

Figure 2.7: Five-generation pedigree c h a rt showing inbreeding of 5x5 Native D ancer, 4x3x4
N orthern D ancer, 5x5x4x5 Natalm a.

As pedigrees in auction  catalogues typically only show  th ree  generations, and  

the  pedigrees of stallions displayed in s tu d  b ro ch u res  often only show  four 

generations, m any in s tan ces  of 5x5, or even 4x5, inbreeding  m ay be 

accidental. However, w hen closer inbreeding occurs it is u su a lly  by design, as 

an  a ttem pt to double-up on any  potential effect th e re  m ay be of having a 

particu lar anim al in the  pedigree. B reeders will typically choose to inbreed  to
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a successfu l stallion or an  influential m are, even though  it is im possible to 

know  specifically w hat influence each one h a s  on any given pedigree.

Two of the  m ost popular stallions for duplication, in Europe an d  America, are 

N orthern  D ancer and  Mr Prospector. Each w as an  exceptionally successfu l 

sire of racehorses and  each h a s  become a  m ajor progenitor of successfu l 

stallions and  broodm ares. B reeders will also often inbreed  to th e ir sons 

(Danzig, by N orthern D ancer is a  very popular one). The re su lt is th a t  m any 

N orthern  H em isphere racehorses show some inbreed ing  to one or bo th  of 

th ese  m ajor stallions. In A ustralia and  New Z ealand  the  m ost pop u la r stallion 

is cu rren tly  D anehill (by Danzig, by Northern Dancer), m any tim es cham pion 

sire and  w ith m any sons a t s tud . The frequency w ith  w hich he is appearing  in 

dup licate  in pedigrees is causing  concern to som e breeding  p u n d its  in the  

region.

In order to determ ine w hether or not the am o u n t of inbreed ing  in a  pedigree 

m ight be linked to reactivity, two Pedigree D iversity Scores (PDS) were 

calcu lated  for each horse, one represen ting  the am o u n t of diversity w ithin  the  

first four generations of the ir pedigree and the  o ther rep resen ting  the  am o u n t 

of diversity w ith the  first five generation. The reason  th ese  were u sed  in stead  

of a n  inbreeding coefficients is explained below.

The reason th a t the am ount of inbreeding w ithin th e  first four generations w as 

exam ined, in addition to the  am ount w ithin the  first five generations, w hich is, 

as sta ted , u sually  tak en  as  the industry  s tan d a rd , w as to sep ara te  those  

an im als who are m ore closely inbred from those  for w hom  the  b u lk  of the 

inbreeding  occurs th rough  rela tionsh ips in the fifth generation. Each an cesto r 

in th e  fourth generation con tribu tes 6.25% of the  genetic m aterial.

2 .5  The Inbreeding Coefficient
W right’s Coefficient of Inbreeding, devised by Sewell W right in 1922, h a s  been  

u sed  extensively in quan tita tive  genetics and  evolutionary biology an d  h as  

b een  applied by some to looking a t pedigrees of th o roughbred  ho rses  (see 

H ardim an, 2000). The coefficient is derived by applying the  form ula

Fx = (1+F a) ]
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w here Fx is the  inbreeding coefficient of the  horse  in question , F a is the  

inbreeding  coefficient of the  common ancesto r, n i is the  n u m b er of 

generations from the  sire to the  common an cesto r and  ri2 is the  n u m b er of 

generations from the dam  to the  common an cesto r (H ardim an, 2000, p .l) . 

H ardim an notes th a t the  form ula can be u sed  to com pute e ither the  s tan d a rd  

inbreeding  coefficient, th a t is, the  inbreeding w ith in  the  first five generations 

of the  pedigree, or the  cum ulative inbreeding coefficient, w hich rep re sen ts  all 

inbreeding  in the  pedigree as  far back  as records will perm it.

As th is  equation  is only applied to inbreeding w here the  com m on ancesto r 

ap p ears  in both  the  m ale an d  distaff sides of the  pedigree, th is  led Jo h n  

H ardim an to produce h is own approach in 2000, called H ard im an’s M ethod. 

This considers all incidences of duplication w ithin  the  first five generations of 

a pedigree, w hether they occur both  the m ale an d  distaff sides of the  ch a rt or 

ju s t  on one side. His m ethod is based  on assign ing  a  to tal value of 25% to 

each  generation and  dividing th is  figure in various ways based  on the  num b er 

of duplications there  are in each generation. N either of th e se  m ethods, 

however, is appropriate  for looking a t the inbreeding  w ith in  the  first four or 

five generations of a  thoroughbred  h o rse ’s pedigree for the  p u rp o ses  of th is  

th esis, or indeed for any general pedigree research . Both are unw ieldy tools 

and  produce a  num ber, as the  end resu lt, th a t  does no t in itse lf tell u s  

any th ing  of real use. Even H ardim an cau tions th a t  any  inbreed ing  coefficient 

is of little value u n le ss  one h a s  som ething ag a in st w hich to com pare it 

(H ardim an, 2000).

Additionally, in the case of W right’s Equation it is n o t possible to p roduce a 

solution u n le ss  one h a s  access to previously calcu la ted  inbreeding  

coefficients: one needs the  inbreeding coefficient of the  com m on an cesto r in 

order to com pute an  inbreeding coefficient for th e  ta rge t individual. It also 

ignores all inbreeding th a t occurs in ju s t  one h a lf of the  pedigree, for exam ple 

two crosses of N orthern D ancer appearing in th e  d istaff side of the  family. 

This alone m akes it a  m ethod of little value for looking a t th o roughbred  ho rses  

as  it will frequently produce inaccura te  resu lts. M any th o ro ughbreds th a t are 

inbred  w ithin five generations will have these  duplica ted  an cesto rs  appearing  

in ju s t  one half of the ir pedigree.
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Application of these  m ethodologies h a s  been widely u sed  in  o ther fields b u t 

they  do no t serve any  m eaningful purpose in general or applied pedigree 

research  in thoroughbred  racehorses. The system  outlined  in section 2.4 

above is the  way in w hich the  descrip tion  of inbreeding  in tho ro u g h b red s  h a s  

always been done and  given th a t it is a  sim pler, m ore clear an d  m ore widely 

recognisable m ethod, it will rem ain  the one th a t pedigree an aly sts  and  

breeders will employ.

Even so the  calculation of inbreeding  coefficients h a s  been  applied  to 

thoroughbred  horses though  w ith differing resu lts . Z echner, Sdlkner, Bodo, 

D rum l, B aum ung, A chm ann, M arti, H abe 8& Brem (2002) in th e ir investigation 

of pedigree and  m orphological tra its  in Lipizzaner ho rses, no te th a t Vaez 

Torshizi, N icholas and  Tier (1998) com puted an  inbreeding  coefficient for 

A ustralian  thoroughbred  (N=7085) of 9.26%  w hereas M ahon an d  C unn ingham  

(1982) h ad  reported a  figure of 12.5% w hen they  investigated  21.5 recorded 

generations of pedigrees of T horoughbred m ares from Ireland an d  Britain.

Though Zechner el al. (2002) offer no explanation  for th is  d iscrepancy  it is 

m ost likely a  reflection of the  effects of the ‘sh u ttle ’ stallion policy th a t h a s  

been  operating  betw een the  two regions for the  p a s t two decades. A n u m b er 

of stallions th a t cover m ares du ring  the  N orthern  H em isphere season  th en  

travel to A ustralia  and  New Zealand, and  o ther coun tries  su ch  as A rgentina 

and  Chile, for the  S outhern  H em isphere. While th e  d is tan t an ces to rs  of the  all 

these  tho roughbred  populations were more closely re la ted , they  becam e m ore 

d istan tly  re lated  over time. W ith th e  influx of ‘s h u ttle ’ stallions, w hich h a s  

h ad  a  profound effect on the  A ustra lian  and  New Zealand rac ing  an d  breeding  

industry , lines th a t were com paratively com m on in the  S o u th ern  H em isphere 

could now be crossed w ith m ajor E uropean  and  Am erican bloodlines th a t  had  

becom e divergent from their own. S u b sequen t analyses of inbreeding  

coefficients in the region m ay find different re su lts , however, a s  the  am o u n t of 

inbreeding  to horses from th ese  stronger N orthern H em isphere lines h a s  

increased  to such  an  ex tent th a t, as  noted above, concern  h a s  been  expressed  

by som e breeding and  pedigree pund its .
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2.6  Calculating the Pedigree D iversity Score (PDS)
The trad itional m ethod of describ ing inbreeding  in the  pedigrees of 

tho roughbred  horses, described in section 2.4 above, does no t produce a  

quantifiable re su lt th a t can be easily u sed  in sta tistica l analyses so som e form 

of num eric  transform ation  needed  to be applied so th a t the  am o u n t of 

inbreeding  could be expressed  as  a  single score. As n e ith e r W right’s nor 

H ard im an’s approaches are su itab le  for th e  pu rp o ses  of th is  th esis , for the  

reaso n s  outlined  above, an  a lternative m ethod  w as developed in order to 

investigate w hether or not there  m ay be a  re la tionsh ip  betw een the  am o u n t of 

inbreeding  in a  pedigree an d  reactivity show n by foals and  yearlings in the  

auction  ring, or th e ir tem peram en t as  a ssessed  by the  prim ary  caregivers of 

tw o-year-olds in training. This is the  Pedigree Diversity Score (PDS), w hich 

ind icates the  n u m b er of individual an im als w ithin the  first five, or four, 

generations of a  h o rse ’s pedigree. It is easy  to calcu late , can be p roduced  in a  

m atte r of seconds and  requ ires access  to no o ther inform ation o ther th a n  the  

appropria te  ch art of the ind iv idual’s pedigree.

A five-generation pedigree ch art can  con tain  a  m axim um  of 62 individual 

an im als. All h o rses  have a  potentia l m axim um  PDS of 62 an d  a  horse  w ith 

th is  score will be described as  rep resen ting  an  ou tcross. If exam ining only the  

first four generations, the  potentia l m axim um  PDS will be 30. Many will have 

som e degree of inbreeding w ithin five generations b u t considerably  fewer will 

show  inbreeding  w hen only the  first four generations are taken . In all cases, 

th ese  have been  identified by u sin g  the  hypothetical m ating  function  on the  

Pedigree Online Thoroughbred D atabase  w ebsite (w w w .pedigreequery.com ).

To calculate  a  h o rse ’s PDS u sing  a  five-generation pedigree, sim ply apply the  

form ula

(62 - IC) + (ID + IN)

w here 62 is th e  m axim um  n u m b er of individuals possib le in five generations, 

C is the  n u m b er of cells covered by the  inbreeding  in the  pedigree, D is the 

n u m b er of individual an im als th a t are dup licated  in the  pedigree, an d  N is the  

n u m b er of individuals who are covered by an  incidence of inbreeding  b u t are 

no t them selves duplicated  w ithin the  five generations. For a  four-generation

63



pedigree, replace the  62 with 30 an d  continue as  before. This form ula is 

easily adaptable. Should one w ish to calcu late  a  PDS based  on six 

generations, for example, 62 is replaced w ith 126, the  m axim um  n u m b er of 

individual anim als possible in a  six-generation pedigree.

In the  first example below (Figure 2.8), the  inbreeding, w ithin  five generations, 

covers 10 cells. N orthern D ancer, Nearctic and  N atalm a are dup lica ted  while 

Nearco, Lady Angela, Native D ancer an d  A lm ahm oud are covered by the  

inbreeding b u t are no t them selves duplicated. M athem atically  th is  would be 

rep resen ted  as (62 - 10) + (3 + 4), giving a  PDS of 59, m eaning  th a t  there  are 

59 different anim als rep resen ted  in th is  pedigree. If th is  sam e pedigree w as 

only being exam ined to four generations, th en  the  form ula w ould read  (30 - 4) 

+ (1 + 2), thereby producing a  PDS of 29.

Northern Dancer
N earctic

Natalm a

Nearco
Lady Angela
Native Dancer
Almahmoud

Northern Dancer N earctic
Natalm a

Figure 2.8: Five-generation pedigree c h a rt showing the an im als covered by inbreeding 
3x4 Northern Dancer, and  highlighting the duplications.

In an o th er exam ple there  are m ultiple duplications (Figure 2.9). This tim e 

th e re  are 15 cells covered by the inbreeding, the  dup lica ted  an im als are 

N orthern D ancer, Nearctic, N atalm a, Native D ancer an d  B riartic, an d  those
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covered by the  inbreeding b u t not them selves duplica ted  are Nearco, Lady 

Angela, A lm ahm oud and  Sweet Lady Briar. The PDS would therefore be 

calcu lated  as  (62 - 15) + (5 + 4) = 55: there  are 56 different an im als 

rep resen ted  w ith in  the first five generations of th is  pedigree. As m uch  of the  

duplication  occurs w ithin the fifth generation, th is  pedigree would still 

p roduce a  PDS of 29 if exam ined to ju s t  four generations.

Northern Dancer
N earctic

Natalm a

Northern Dancer

Briartic

Nearco
Lady Angela
N ative Dancer
Almahmoud
N earctic
Natalm a

N earctic
Sweet Lady Briar

Briartic

N ative Dancer

Figure 2.9: Five-generation pedigree ch art showing the an im als covered by inbreeding 3x4 
N orthern D ancer, 4x5x5 Nearctic, 4x5 Briartic, 5x5 Native D ancer, an d  highlighting the

duplications.

It can  be clearly seen, therefore, th a t the choice of how  m any generations to 

exam ine can  re su lt in horses being grouped together differently in the  

su b seq u en t analysis. A horse th a t would be scored as  an  o u tc ross (PDS=30) 

in  a  four-generation  pedigree, for example, could be classified as  a  horse  th a t 

h a s  sufficient inbreeding in h is  pedigree to produce a  PDS of, say, 56 in a  five- 

generation  pedigree. Also, as a  greater degree of inbreed ing  in a  pedigree 

p roduces a  lower PDS th an  would resu lt from a  less inbred  pedigree, th is  

im plies a  linear relationship  and, therefore, su itab ility  of the  PDS for 

correlating w ith ratio  or interval scales.
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2 .7  The figure system
The figure system  for breeding racehorses w as in troduced  by B ruce Lowe in 

1895 and  is regarded by some as a h o rse ’s “su rn am e” (Ulbrich, 2003). 

Though described in a  recen t paper as “often considered  an  im portan t 

ind icato r of genetic value w ithin the  m ultibillion dollar tho roughbred  in d u s try ” 

(Hill, Bradley, Al-Barody, E rtugrul, Splan, Zakharov 8s C unn ingham , 2002, 

p .288), the  system  is seldom  actively u sed  today by Irish or B ritish  b reeders  in 

arrang ing  m ating p lans for the ir broodm ares. The system  w as based  on an  

exam ination  of the female line of all the pre-1890 English C lassic w inners w ith 

a  family num b er being assigned  on the basis of the  n u m b er of C lassic w inners 

produced from any given line. The family responsib le for th e  m ost su ch  

w inners w as identified as  family 1, the  next m ost successfu l as  family 2, and  

so on. In all Lowe identified 43 families, or 43 foundation  m ares.

Of these  43 families Lowe identified w hat he called the  m ajor n ine fam ilies 

w ith th ese  nine being subdivided into ‘ru n n in g ’ fam ilies an d  ‘s ire ’ families. 

These n ine families were those num bered  1, 2, 3, 4, 5, 8, 11, 12 an d  14 an d  in 

explanation  of his decision to classify these  families as  ‘m ajo r’ he  says:

“...only about n ine appear to be indispensable in the  pedigree of 

any first class horse of the p resen t day. Every raceho rse  of 

today, as  a  fact, con tains in h is table the  whole of th e  nine, 

either d irect or th rough  collateral b ranches som e d istance  back.

But my contention  is th a t some of the  b ran ch es  of th ese  choice 

families m u st be represen ted  w ithin the  top three removes, and  

in proportion to the  am ount of inbreeding to th ese  few choice 

families will be the m easure  of vitality con tained  in  the  

individual - o ther conditions of course being equal. ...1 have 

divided these n ine families into two classes, running an d  sire, or, 

in o ther words, feminine and  masculine” (Lowe, 1895, p .5).

Those families he identified as ‘ru n n in g ’ or ‘fem inine’ fam ilies w ere n u m b ers  1, 

2, 4 and  5 w ith families num bered  3, 8, 11, 12 and  14 being designated  ‘s ire ’ 

or ‘m ascu line’ families. The value of these family n u m b ers  does no t ap p ear to 

be great today. If one takes the  system ’s ability to identify potentially  top 

stallions as  an  exam ple, it em erges th a t five of the w orld’s m ost o u ts tan d in g
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stallions of the p ast century , Mr Prospector, N orthern D ancer an d  h is  sons 

Danzig, Sadler’s Wells and  Nureyev, do not come from ‘s ire ’ fam ilies. Mr 

Prospector rep resen ts  family 13, N orthern D ancer com es from th e  line 

designated  2, Danzig rep resen ts  7 while Sadler’s Wells an d  Nureyev come from 

5. Fam ilies 2 and  5 were identified by Lowe as  being ‘ru n n in g ’ or ‘fem inine’ 

fam ilies while families 7 and  13 were no t included in the  m ajor nine.

S unday  Silence and  Storm  Cat, however, are two exam ple of recen t m ajor 

sires to have em erged from Lowe’s ‘s ire ’ families a s  form er Am erican Horse of 

the  Year S unday Silence, who died in 2002, w as the  m ost o u ts tan d in g  stallion 

in the  history of J a p a n ’s racing an d  bloodstock in d u stry  (family 3), while 

Storm  Cat, curren tly  som ething of a  sensation  in Am erica w here he h a s  twice 

been  cham pion sire, rep resen ts  family 8.

Lowe died before h is book w as pub lished  bu t even less th a n  50 years  la te r 

som e w riters were questioning h is classification of ‘ru n n in g ’ an d  ‘s ire ’ families. 

Miller (1939), for exam ple, no tes th a t Family 2 w as show ing evidence th a t it 

shou ld  be classified as a ‘s ire ’ family as amongst the  no tab le  stallions to have 

em erged from th is  line were The Tetrarch and  G ainsborough, two of th e  great 

stallions of the time. Today th is  Family con tinues to be a  source of m ajor 

sires w ith such  as N orthern D ancer and  M achiavellian rep resen tin g  Fam ily 2.

Since Lowe, fu rther families have been  identified. B obinski and  Zam oyski 

(1953) together produced the  first edition of Family Tables o f  Racehorses, now 

popularly  know n as the  B obinski Tables, in w hich Lowe’s num bering  system  

w as expanded to accom m odate m ore horses. This tom e is now in its  fourth  

edition, edited by Shirai (2004), an d  the  family n u m b ers  have been identified 

in Table 2.1 below (w w w .b lood lines.net/T B /fam ilies/fam ilynum bers.h tm ). 

The subdivision of Family n u m b ers  cam e abou t w ith th is  1953 publication. 

This w as applied to the larger English families and , hence, m ost, th ough  not 

all, ho rses today will have a  le tte r a ttached  to the  Fam ily num ber. For 

exam ple. N orthern D ancer rep resen ts  b ran ch  d of family 2, S ad ler’s Wells and  

Nureyev are from branch  h  of Family 5 while form er E uropean  sp rin t 

cham pion and  leading young English stallion Pivotal is from Fam ily 7. 

D espite all these  classifications, Shirai (1990) no tes th a t th e re  are 25 m ajor 

w inners worldwide th a t canno t be traced  to any family. These, he  says,
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include 1960 an d  1969 G rand National w inners M errym an 11 an d  H ighland 

W edding.

Table 2.1: The numbering system used in Family Table of Racehorses

Families 1 - 7 4 trace directly to a mare in the General Stud Book (GSB)
Families 1 - 4 9 are numbered according to Lowe and Goos
Family 50 has been restored to Family 13
Family 51 is comprised of the descendents of the King William IV Arabian 

Mare (as in Keylock)
Families 52 - 74 remain unclassified or without a number designation
Families Arl 
Ar2

are Argentine families

Families PI - P2 are Polish families
Families A l - A37 descend from American Stud Book (ASB) mares who cannot be 

traced to the GSB but which are accepted as foundation mares
Families Cl - C16 are described in the Australian Stud Book as approved Colonial 

Families
Families Cl 7 
C33

descend from Australian and New Zealand mares who cannot be 
traced to the GSB

Families B1 - B26 trace directly to Prior’s Half-Bred Studbook

Although today  m ost b reeders ta lk  of stallion lines ra th e r th a n  m atria rchal 

lines, Lowe’s concept of im portance being a ttach ed  to the  bottom  line on a 

h o rse ’s pedigree ch art ra th e r th an  the  top line can  be linked to w hat we know 

today of m itochrondrial DNA (mtDNA). This genetic m ateria l is u su a lly  passed  

on only th ro u g h  the  female line an d  so if there  were con tained  w ithin it some 

key m aterial in the  m akeup  of a  good racehorse  or p roducer, th en  an  

u n d e rs tan d in g  of and  ability to identify successfu l fem ale lines could be 

useful.

R ecent resea rch  on equine mtDNA (Hill et al. 2002), however, uncovered  some 

anom alies in the  family n u m b er system . They exam ined rep resen ta tives of 19 

fam ilies (num bers 1-14, 16, 17, 19, 22 and  25) an d  found anom alies in eight 

(1, 5, 6, 9, 11, 12, 16 and  19) of these . While the  anom alies found in Fam ilies 

1, 11, 16 an d  19 were described as  relatively recen t, those  found in Fam ilies 

5, 6 and  9 were described as being deep rooted, possib ly  from confusion a t the  

foundation  stage. The study  also found genetic evidence th a t Fam ilies 4, 11 

an d  13 may, in fact, descend from a single com m on founder. This is 

in te resting  w hen com pared w ith Lowe’s classification of fem in in e ’ an d  ‘m ale’ 

families, particu larly  as Family 4 falls u n d e r the  form er head ing  while Family 

11 is one of the  latter.
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Hill et al. (2002) also found evidence to suggest th a t th e re  m ay be a 

“m atrilineal relationship  betw een Family 7 and  one of m ore of the  founders of 

Fam ilies 2, 8, 16, 17 and  22” (p.293). They note th a t there  h a s  been  som e 

h istorical literatu re  suggesting th a t th ese  five fam ilies do descend  from a 

single founder b u t Hill et al. (2002) are the  first to provide ten ta tive  evidence of 

th is supposition.

Hill’s research , like alm ost all in the field of genetics, h a s  w orked on the  

theory  th a t mtDNA is only passed  on th rough  the  fem ale line. However, recen t 

findings by Schwartz and  Vissing (2002) have challenged th is , reporting  th a t 

in a  case involving a  D anish  family, it w as found th a t  the  m ajority of mtDNA 

in one of the ir p a tien ts  cam e from the  fa ther and  n o t the  m other. M orris and  

Lightowlers (2000, p. 1290), while noting th a t available clinical d a ta  m ean  th a t 

th is  would be very rare, offer as  explanation  for the  possibility  of in heritance  of 

pa te rn a l mtDNA, the following:

“The hypothesis is based  on evidence th a t mtDNA m ay undergo  

recom bination. If th is  does occur, m a ternal mtDNA in  the  egg 

m u s t cross over w ith hom ologous sequences in a  different DNA 

molecule; pa ternal mtDNA seem s the  m ost likely can d id a te”.

The evidence for potential transm ission  of mtDNA th ro u g h  th e  m ale suggests 

th a t if th is  does occur it is extrem ely rare. As su ch  it is likely th a t  the  

anom alies found by Hill et al. (2002) are indeed indicative of possible erro rs in 

the female lines.

2.8  Summary
Thoroughbred horses are a well regu lated  breed  w hose reg istra tion  and  

nam ing  are subject to stric t ru les. The criteria  applied to determ ine w hether 

or no t a  horse qualifies as thoroughbred  m ean  th a t all m em bers of the  breed, 

regard less of w here in the  world they are  based , come from the  sam e basic  

gene pool and  th is  m akes them  an  ideal breed for behavioural research .

Once it h a s  raced, sired or produced a  foal, a  th o ro u g h b red ’s reg istered  nam e 

does not change, so long as it rem ains w ith in  the  th o roughbred  b u s in ess  and  

w ithin the m ajor racing countries. Hong Kong, S ingapore an d  M alaysia are
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th ree  countries in w hich a  tho roughbred’s nam e can be changed  before it 

com m ences racing there. The suffix a ttached  to each  nam e ind ica tes  the  

country  of birth . These suffixes were not u sed  for Irish- or B ritish -born  foals 

before 1988.

The sire, dam , p a ternal grandsire  and m aternal g ran d sire /b ro o d m are  sire are 

analogous to the  term s father, m other, pa ternal g randfa ther an d  m aternal 

g randfa ther in hu m an s. The term s second dam  and  th ird  dam  are the 

equivalent of g randm other an d  great-grandm other in h u m an s. H orses w ith 

the  sam e dam  b u t different u n re la ted  sires are called half-b ro thers  or half- 

sisters. However, shou ld  they  have the sam e sire b u t different u n re la ted  

dam s, they are considered to be unrelated . If the  sires of two foals from the  

sam e m are are half-brothers, th en  the  two foals are  said  to be th ree -p a rts  

b ro thers  or sisters. If bo th  foals have the sam e sire an d  dam  they  are said  to 

be fu ll-b ro th e rs /s is te rs  or o w n -b ro thers/s is ters.

Inbreeding m eans the duplication of two or m ore an im als w ithin  a  pedigree. 

This is usually  applied w ithin the  first five generations of a  family. A uction 

catalogues u sually  display only the  first th ree generations due to p re ssu re  on 

space, hence inbreeding is rarely im m ediately ap p aren t to th e  reader who is 

no t fam iliar w ith thoroughbred  pedigrees. For th e  p u rp o ses  of analysis in 

relation  to behavioural data, inbreeding can be expressed  as  a  Pedigree 

Diversity Score (PDS), th a t is, a  count of the  n u m b er of different an im als th a t 

appear w ith any given num ber of generations of the  ind iv idual’s pedigree.

A system  th a t h a s  been u sed  by some breeders in deciding m atings h a s  been 

the figure system , pioneered by Lowe in the late n in e teen th  cen tu ry  b u t since 

developed th rough  com pilation of w hat are know n as  the  Bobinski tab les. 

Each female family is assigned  a  num ber based  on the  n u m b er of C lassic 

w inners the  family produced before 1890. This system  is, however, rarely  

u sed  today and  needs m odification as, even 50 years  after its  creation, flaws 

w ith the  system  were evident. Recent genetic evidence (Hill et al,  2002) found 

fu rth er flaws.
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Chapter 3: Foals separated from their  

dam during covering
3.1 Introduction
Some Thoroughbred stallion farm s separate  the  m are from the  foal du ring  

breeding, leaving the  foal alone in its stall. Such  separa tion  often leads to 

d is tress  in the foal, as  evidenced by behavioural ind ica to rs su ch  as 

vocalisations, pacing or moving about, pawing an d  strik ing  th e  body ag ainst 

solid objects. Kiley-W orthington (1987, p. 121) n o tes  th a t  in h e r  experience it 

is frequently  possible to trace  the  s ta rt of behavioural problem s back  to the  

tim e of w eaning. The study  p resen ted  here, however, is the  first to look a t a 

tim e of s tre ss  experienced several m onths before w eaning, an  event th a t  m any 

prew eaned foals face on a t least one occasion.

A variety of behavioural signs of d istress, bo th  locom otory behav iours and  

vocalisations, were recorded for the  pre-w eaned tho roughbred  foals while the 

dam  w as ab sen t for covering. The aim was to determ ine w hether the  am o u n t 

of d is tress  exhibited would be reduced if a  h u m an  h an d le r quietly 

accom panied the foal du ring  th is  period of separa tion . The findings were 

su b sequen tly  published  (McGee & Sm ith, 2004a).

Accom panying or hand ling  an  anim al during  a  tim e of d is tre ss  h a s  often been  

show n to reduce the behavioural signs of the  discom fort. Some racehorse  

tra iners , for exam ple, have found th a t having an o th er an im al, for exam ple, a  

pony, goat or sheep, live w ith a  horse th a t is prone to exhibition of h igh levels 

of s tre ss  or stereotypic behaviour, reduces th ese  behaviours. H um an 

in tervention  h a s  been found to reduce behavioural signs of d is tre ss  in  an im als 

undergoing  stressfu l procedures, for exam ple, pe tting  du ring  invasive 

p rocedures in dogs (e.g. H ennessy  et al,  1998).

3.2  M ethods and Procedures
3.2 .1  Design
An observational study  u tilising  opportunistic  sam pling. The indep en d en t 

variab les were (i) the length  of the  separation  of the  foal from the  m are (this 

w as no t u n d e r experim enter control) and  (ii) the  condition in to  w hich each  foal
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w as placed, ie. the  ‘accom panied group’ or the  ‘unaccom pan ied  g ro u p ’. A 

num b er of dependen t variables were employed in the  form of behavioural 

responses of the  foals.

3 .2 .2  Subjects

A to tal of 57 thoroughbred  foals were observed. All w ere board ing  a t a  leading 

Irish s tu d  farm during  p a rt of either the  2001 or the  2002 N orthern 

hem isphere  breeding seasons, and  their dam s were to be covered by one of the  

residen t stallions on the  farm. D ata were obtained  on 27 foals in the  

‘accom panied’ condition (m=10; f=17; age range=10-64 days; M=33 days) and  

30 in the  ‘iso la ted ’ condition (m=15; f=15; age range=9-97 days; M=35 days).

3 .2 .3  M aterials

B ehavioural responses (see section 3.2.4.3) of the  foals an d  the  length  of the  

dura tion  of their separation  were recorded u sing  pen, paper an d  a  stopw atch. 

The observer, for safety reasons, wore a jockey’s sku llcap  du rin g  recording of 

the  ‘accom panied’ group.

3 .2 .4  Procedure
On each  day w hen the  observer was p resen t on the  farm , any  foal w as 

observed w hose m other w as removed from the box for covering. It w as 

p lanned  to allocate each foal alternately  to e ither the  ‘accom pan ied ’ or 

‘iso la ted ’ group. However, in  practice th is  sequence h ad  to be a ltered  w hen 

practical or safety issu es  becam e param ount. For exam ple, if it w as no t 

possible to see the  foal from outside of the stall, due, for exam ple, to 

inaccessibility  of the  window w hen the top half of the  stall door w as closed 

over, th en  such  foals were assigned  to the  ‘accom panied’ group, even if the  

sequence dictated  th a t they  should  be in the  ‘iso la ted ’ group. Similarly, foals 

th a t becam e available after the  yard  staff had  left for th e  evening were 

assigned  to the  ‘iso la ted ’ group ra th e r th an  the  ‘accom pan ied’ one, because  

in su ran ce  restric tions prevented the observer from en tering  a  stall w ith a  foal 

if there  w as nobody else in the  vicinity. The sequence w as never a ltered  for 

reaso n s based  on behaviour, tem peram ent or gender of the  foal, an d  the  

original sequence w as always re in sta ted  a t the  earliest opportunity .
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3 .2 .4 .1  ‘Accompanied’ condition
In the  ‘accom panied’ condition the  observer en tered  the  stall only after the  

tra iler rem oving the  m are h ad  pulled  away. M ares being sep ara ted  from their 

foals are often difficult to load, and , in the in te re s ts  of safety, it w as judged  

th a t the  m are should  no t see the  observer en ter or leave the  stall w here her 

foal had  been  left behind. While accom panying a  foal, the  observer did no t 

approach  the  foal b u t stood inside the (closed) door of the  stall recording 

observations. If the  foal in itia ted  physical con tac t th en  the  observer 

responded  by reciprocating the  contact and  desis ting  as soon as  the  foal 

pulled  away. If the  foal showed obvious in te rest in the  observer b u t hesita ted  

to approach , the observer asked  the  foal to app roach  by m aking  a  clicking 

noise and  u sing  the  extended-fingers gesture th a t is th o u g h t to a ttra c t a  

h o rse ’s a tten tion  due to the  sim ilarity of th is  m ovem ent to the  nose-to -nose 

greeting typical of the  species (Budiansky, 1997). As soon as  the  tra iler 

re tu rn ed  to the  yard the  observer term inated  the session  an d  exited the  stall.

3 .2 .4 .2  ‘Isolated’ condition

In the  ‘iso la ted ’ condition the  observer was able to view the  foal e ither th ro u g h  

the  bars , while stand ing  a  couple of steps to the  left of the  door, or, 

alternatively, by stand ing  on top of a  box placed on the  g round  to the  righ t of 

the  window. There w as no con tac t m ade w ith any  of these  foals, though  given 

th e ir acu te  sense of hearing  and  smell, it canno t be ru led  o u t th a t they  were 

occasionally aw are th a t som ebody was nearby. T hat said, th e re  w as u su ally  

several people working in the  vicinity of the stab le  du ring  the  tim e of the  foals’ 

separa tion  and , hence, a  lot of noise from stereos, vehicles an d  m echanical 

equipm ent. The observer only moved into position as the  tra ile r w as leaving. 

This w as so th a t the m are would no t see som eone approach  th e  location of h er 

foal, and  additionally so th a t the  vehicle would m ask  any  so u n d s  m ade by the  

arrival of the  observer. As soon as the  tra iler re tu rn ed  to the  yard , the  

observer stopped recording an d  moved away.

3 .2 .4 .3  Behavioural measures
The potential behavioural ind ica to rs of d is tress  show n by the  foals th a t  were 

recorded were vocalisations, pacing or moving abou t, an d  pawing, together 

w ith the  num b er of tim es the  anim al s truck  a  solid object w ith its  body.

73



A record w as m ade of the n u m b er of vocalisations (defined a s  any w hinny, 

squeal, snort or nicker) u tte red  during the period of observation. The tim e 

sp en t moving a round  the  stall an d  the time spen t paw ing were recorded  u sing  

a  stopw atch. Movement a ro u n d  the  stall did not include any  m ovem ent of 

le ss  th an  th ree  con tinuous s tep s  a t a  time (hence the  m ovem ent of a  foal 

s tepping  forward a  single s tep  a t a  time, for exam ple, to sniff som ething, w as 

n o t included). Pawing w as defined as the strik ing of the  g round  w ith a  front 

foot in the m an n er characteristic  of th a t behaviour. S trik ing of th e  body 

ag ainst a  solid object w as recorded  as the n u m b er of tim es th e  foal charged 

in to  the  door or bucked  in to  the  wall - these  w ere the  only form s of su ch  

behaviour exhibited.

It w as decided to use  the recorded observations from the  en tire  d u ra tio n  of the  

separa tion  period ra th e r th a n  u se  only the first 10 m in u tes  of th a t period. 

The reasons for th is  were as follows. It w as noticeable th a t som e iso lated  foals 

seem ed to be particu larly  u p se t for up  to the  first 10 to 12 m in u tes  of the ir 

separa tion  period before becom ing com paratively calm er, tho u g h  still clearly 

d istressed . Of these , the behavioural signs of d is tress  would again  increase  in 

som e if a  person  en tered  th e ir stab le or if a m otor vehicle p a ssed  close by. It 

w as felt, therefore, th a t a  m ore accura te  accoun t of how an  iso lated  foal 

h and led  the experience would be possible by u sing  its resp o n ses  from the  

en tire  separation  period. It w as also found th a t while m ost of the  

accom panied foals would becom e more calm as soon as  the  observer en tered  

the  stable, o thers  did no t begin to approach  the  observer w ith any confidence 

u n til after 15 m inu tes had  passed , while some in te rac ted  im m ediately and  

o th ers  chose no t to in te rac t a t all. Using ju s t  the  in itial ten  m in u te  period for 

all would have allowed for a  m ore direct com parison betw een behavioural 

resp o n ses  of the  two groups (m inute by m inute). However, h ad  it been  decided 

to u se  ju s t  d a ta  from the  first 10 m inu tes of the separa tion  period, w hether 

accom panied or isolated, th en  th is  aspect of the differing tem p eram en ts  of the  

an im als would have been lost and  resu lts  could have been  m ade unreliab le.

3 .3  Results
3 .3 .1  General

The dura tion  of the session  for w hich each foal w as observed w as ou tside  the
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control of the  observer an d  varied unpredictab ly . There w as no significant 

difference betw een the  two groups in the m ean  session  d u ra tio n  (the m ean 

d u ra tion  w as 1397 sec in the  ‘accom panied’ group and  1490 sec in the  

‘iso la ted ’ group). However, the  variation in the  session  d u ra tio n s  m ade it 

n ecessary  to convert som e of the  d a ta  in appropria te  ways in order to m ake 

them  com parable from one session  to another.

The m ore d is tre ssed  a  foal is the  closer together are the  w hinn ies it em its and  

the  greater th e  p roportion  of tim e it will spend  pacing or moving ab o u t in an  

enclosed area. These behaviours can be expected to occur in all cases. 

Therefore, in th e  case of vocalisation, the  d a ta  analysed  were the  m ean 

in tervals betw een vocalisations (i.e. the  du ra tion  of the  session  divided by the 

n u m b er of vocalisations), while in the  case of the  tim e sp en t pacing /m oving  

abou t, the  d a ta  analysed  were the  percen tages of the  session  tim es sp en t 

perform ing th ese  behaviours.

Pawing or strik ing  the  body against solid objects are behav iours less 

com m only seen  d u ring  a  period of d istress - som e foals will no t exhibit e ither - 

and , a s  such , it w as the  ac tua l am ount of th ese  behav iours show n th a t w as of 

in terest. Therefore no conversion w as perform ed in e ither the  case of pawing, 

w here the  to tal am o u n t in tim e, in seconds, th a t each an im al sp en t engaging 

in the  behav iour w as analysed, or in the case of strik ing  solid objects, w here 

the  d a ta  analysed  were the  num b er of tim es each  foal s tru c k  the  door or a 

wall. N onparam etric s ta tistica l te s ts  were em ployed th ro u g h o u t, b ecause  the  

d a ta  on m ost variab les did no t m eet the requ irem en ts  for param etric  testing.

3 .3 .2  V ocalisation

As Figure 3.1 illu s tra te s , the  isolated foals vocalised on average a t sh o rte r 

in tervals th a n  the  accom panied ones, and the  range of m ean  in tervals betw een 

vocalisations w as lower in the  ‘iso la ted’ group th a n  in the  ‘accom pan ied’ one. 

Foals in the  ‘iso la ted ’ group vocalised on average a t in tervals of 14.8 sec (range 

= 5.2 to 30.3 sec) while those  in the  ‘accom panied’ group vocalised on average 

a t in tervals of 26.8 sec (range = 8.5 to 81.2 sec). The M ann-W hitney te s t 

revealed th a t the  ‘iso la ted ’ foals vocalised a t significantly sh o rte r in tervals 

th a n  the  ‘accom pan ied ’ ones (z=3.88; p<.001).
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Figure 3.1: Frequency distributions (grouped into 5-sec intervals) of mean intervals between 
vocalisations in the ‘accom panied’ (n = 27) and ‘isolated’ (ri = 30) foals

3 .3 .3  Pacing/m oving about
The foals in the ‘accom panied’ group spen t a  sm aller proportion  of the  session  

tim e pacing/m oving  abou t the  stall th an  those in the  ‘iso la ted ’ group, b u t the  

difference w as not statistically  significant. On average, th e  ‘accom pan ied’ 

group sp en t 13.7% of the  tim e pacing/m oving ab o u t the  stall (range = 1.5% - 

52.2%), while the  ‘iso la ted ’ group spen t 20.7%  of th e  tim e perform ing th is  

behaviour (range = 2.1% - 52.2%).

3 .3 .4  Pawing
Only 12 of 27 foals in the  ‘accom panied’ group paw ed du ring  the  observed 

session , while 21 of 30 ‘iso la ted ’ foals perform ed th is  behaviour. The 

proportion of foals th a t paw ed a t least once w as approach ing  significance on a 

ch i-square  te s t (x^=3.81; df= l; p=.051). A M ann-W hitney perform ed on the  

ac tu a l am oun t of tim e sp en t pawing revealed th a t the  foals in the  ‘iso la ted ’ 

group sp en t significantly m ore tim e engaged in th is  behav iour th a n  those  in
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the  ‘accom panied’ group (z=2.50; p<.05). M ean paw ing tim e in the  

‘accom panied’ group w as 6.8 sec; in the ‘iso lated’ group it w as 29.6 sec.

3 .3 .5  Striking solid objects
A total of 17 of the 30 ‘iso la ted ’ foals h it them selves ag ainst a  solid object a t 

least once during the  period of separation  while none of the  ‘accom pan ied’ 

foals engaged in su ch  behaviour. This difference w as highly statistically  

significant (x^=19.18; df= l; p<.001). Of the 17 foals th a t  h it them selves 

ag ain st a  solid object, 9 h it the  door or a  wall betw een 2 an d  9 tim es. Of the  

o ther 8, one foal hu rled  itse lf against the  door 11 tim es (filly), one 24 tim es 

(filly), two 28 tim es (both colts), one 30 tim es (filly), one 35 tim es (filly), one 41 

tim es (filly) and  one 67 tim es (colt). One colt, w hich charged  the  door 9 tim es, 

also displayed signs of weaving.

3 .3 .6  Relationships between variables
Table 3.1 shows the S pearm an ran k  correlation coefficients for the  different 

pa irs  of dependen t variables. There were significant negative correla tions 

betw een the  m ean interval betw een vocalisations an d  the  percen tage of the  

session  tim e an  anim al sp en t moving around  (rs= -.38; n = 57; p<.01) and  

betw een the  m ean interval betw een vocalisations an d  the  n u m b er of tim es an  

an im al s tru ck  a  solid object (rs=-.42; n=57; p<.01). In addition, th e re  were 

significant positive correlations betw een the  percentage of the  session  tim e an  

an im al sp en t moving a ro u n d  an d  the  num ber of tim es it s tru ck  a  solid object 

(rs=.43; n=57; p<.01), and  betw een the time an  an im al sp en t paw ing an d  the 

n u m b er of tim es it s tru ck  a  solid object (rs=.37; n=57; p<.01). Age, gender and  

the  n u m b er of tim es th a t the  anim al had been previously sep ara ted  from its 

dam  for teasing  or covering were found to be no t significantly re la ted  to any  of 

the  behaviours recorded.

Table 3.1: Coefficients of correlation (Spearman) between the dependent variables (n=57)

Mean vocalisation interval 
% time spent moving 
Time spent pawing

% time spent 
moving 
-.38 **

Time spent 
pawing

-.21
-.11

No. of times 
objects struck

-.42 ** 
.43 ** 

-.37  **
p < .01 (2-tailed)
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3 .4  D iscu ssion
R ushen (2000) w arned th a t the  in terpreta tion  of behavioural resp o n ses  is 

fraught w ith difficulty and  th a t th is  lim its our ability to u se  behavioural 

indicators of s tress. However, while some behaviours m ay be difficult to 

in terp re t in th is  regard, a  dram atic  or prolonged a lteration  in  behav iour 

occurring a t the  tim e of an  u n u su a l event can reasonably  be in te rp re ted  as  a  

sign th a t the  anim al is experiencing some kind of d is tress . So, for exam ple, a  

foal th a t w as resting  or foraging quietly in its stall th a t sudden ly  becom es 

loudly vocal and  very active w hen and  while its m other h a s  been  rem oved from 

the area, can be assum ed  to be exhibiting d istress . The in terco rre la tions 

betw een the  various m easu res  employed in th is  s tudy  are s trong  evidence th a t 

they are each  an  indicator of an  underlying co n stru c t th a t m ay reasonab ly  be 

labelled as ‘d is tre ss .’

In m ost c ircum stances it is the  foal th a t en su res  th a t the  d is tance  betw een 

itself and  its m other is close, w ith the m are and  foal rem ain ing  w ith in  five 

yards of each  o ther 94% of the  tim e during the first w eek an d  52% of the  tim e 

by the  fifth m onth  of the  foal’s life (Houpt, 1998, p. 196). W hen the  m are h a s  

been rem oved from the  stall and  the foal left beh ind , the  foal is highly 

m otivated to follow. The closed door prevents th is  and  hence  the  foal is 

d istressed  because no t only h a s  its m other been tak en  away b u t also it is 

unab le  to do any th ing  to change its situation . The isolation is confirm ed w hen 

the foal receives no reply to its  calls for the m are. As alm ost every o ther m are 

and  foal in the yard  will u sually  be tu rn ed  ou t in fields a t th is  tim e (un less it 

is the evening or early morning) the foal often does no t even receive a  reply 

from an o th er nearby  anim al and  hence its sense  of iso lation and  

abandonm ent is potentially  increased. H orses are  h e rd  an im als  an d  being 

isolated or abandoned  instils  fear. In the  wild they  were prey an im als  an d  for 

a  prey anim al to becom e isolated  from its herd , the  consequences can  be very 

serious: it m akes a relatively easy target.

In o ther farm  anim als acu te  s tress  can even cause  su d d en  death . F raser 

(1980), for exam ple, noted th a t ‘acute  s tress  syndrom e’ acco u n ts  for a 

su b stan tia l num b er of cases of sudden  death  am ong pigs. He s ta ted  th a t  it is 

a  problem  m ost commonly associated  w ith tran sp o rtin g  of an im als b u t th a t
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“d ea th s  can  also apparen tly  re su lt from m ilder form s of h and ling  an d  after 

su ch  rou tine  trea tm en ts  as weighing and  ta ttoo ing” (p.235). Post-m ortem  

exam inations, he claim ed, reveal no infectious d isease or physical injury. 

Experienced van drivers have been known to advise h an d lers  to keep a  close 

eye on the  foal w ith w hich they  are travelling as, on ra re  occasions, it h a s  

been  found th a t an  otherw ise healthy  foal m ay be dead in the  tra ile r upon  

arrival a t its  destination . Indeed it is h as  been  possible, in som e coun tries, to 

take ou t a  foal m ortality in su ran ce  policy to in su re  ag ain st th is  possibility. In 

short, even a  relatively acu te  period of s tre ss  can have serious consequences 

for a  foal.

The re su lts  of the  p resen t study , as a  whole, suggest th a t accom panying a  foal 

while it is separa ted  from its dam  during  covering red u ces  the  d is tress  

experienced by the  an im al during  th is  event. This is evidenced by 

considerable differences betw een the ‘accom panied’ an d  ‘iso la ted ’ groups in 

te rm s of the  tim e betw een vocalisations, the  percentage of tim e sp en t pacing 

and  moving abou t and  the  tim e spen t pawing. The fact th a t  there  w as no 

effect on any of the m easu res  of the age, gender or the  n u m b er of tim es the 

foal had  previously been  separa ted  from its dam  for teasing  or covering, 

fu rth er suggests th a t it w as the  intervention w ith the  ‘accom pan ied’ group 

th a t produced  the  differences th a t were found betw een the  two groups.

Of considerable concern w ith regard to the  im m ediate welfare of the  foals w as 

the  n u m b er of foals th a t h it them selves against solid objects du ring  the  period 

of separation . None of the  ‘accom panied’ foals engaged in th is  behav iour b u t 

17 of the  30 ‘iso la ted ’ foals did. Two of these  foals su s ta in ed  m ultip le  m inor 

lacerations, to the  chest, nose and  legs. Of these  foals it is in te resting  th a t the  

one to h u rl him self again st the  door 67 tim es, su sta in in g  m ultip le  lacera tions 

a s  a  resu lt, w as in a  fairly dark  stall in w hich the  top door w as closed. This is 

an  obvious welfare issu e  th a t  needs u rgen t a tten tion .

T hat there  w as a  significant relationship  betw een the  tim e sp en t m oving abou t 

the  stall and  the  am oun t of paw ing was no t su rp ris ing  given th a t both  can  be 

considered d isp lacem ent behaviours. D isplacem ent behav iours ten d  to be 

species-typical, w ith a  h igh probability of occurrence in the  norm al life of the

79



p articu la r anim al (Cabib, 1993), an d  have been  defined by Kiley-W orthington 

(1997) as “apparen tly  irrelevant behav iours th a t occur w hen the  behaviour the 

individual would like to perform  is n o t possible, e ither b ecause  it is blocked or 

the individual h a s  an  ap p ro ach /av o id an ce  conflict” (p. 49). Kiley-W orthington 

fu rth er no ted  th a t a  d isp lacem ent behav iour is indicative of fru stra tio n  or a 

conflict of some sort. A foal th a t  is fru s tra ted  in its futile a ttem p ts  to escape 

confinem ent and  follow the  m are is likely to engage in su ch  behaviours. It h as  

also been  suggested th a t stereotypies can  em erge from u n su ccessfu l a ttem p ts  

to escape confinem ent (Toates, 2000; W iirbel 8s S tauffacher, 1997; D antzer, 

1986).

The n a tu re  of the  in tervention  in th is  s tudy  w as of su ch  a  k ind  th a t it is not 

possible to conclude w hether or no t certa in  elem ents of the  in terven tion  were 

crucial to the  effect of reducing  d istress . While accom panying a  foal the 

experim enter behaved in  a  way b est calcu lated  to keep the  foal calm , and  

in te racted  w ith the  foal a t su ch  tim es as  the  foal appeared  to w an t su ch  

in teraction  to occur. It is unlikely th a t the  m ere p resence  of the  experim enter 

in the stall would have had  the effect it did if su ch  in teraction  h ad  no t tak en  

place. Indeed, if the  experim enter h ad  refused  all in teraction , it is possib le the 

outcom e would have been  very different - the  foal could have reacted  to the ir 

p resence as  a  th rea t.

The findings reported  here  have obvious im plications for the  welfare of the 

foals b u t there  are also  im plications for po ten tia l locom otory stereotypy 

developm ent. In the  rid ing-horse stereotypies m ay seem  to be no m ore th an  

m erely a  nu isan ce  to the  hand ler, b u t in the  Thoroughbred  in d u stry  the  

im plications extend beyond the  welfare of the  anim al. M any breeders, for 

exam ple, breed to sell a t public  auction  an d  the  Thoroughbred  w ith 

stereotypies not only h a s  its sale value potentially  reduced  b u t it m ay prove 

very difficult to sell a t all. As previously noted, a  Thoroughbred  th a t is a 

w indsucker, weaver or boxw alker and  h a s  no t been  declared as  su ch  at 

auction , m ay be re tu rn ed  u n d e r the  C onditions of Sale of the  m ain auction  

houses.
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W hether stereotypies in a horse  develop th rough  learning, or are re la ted  to 

e ither a  genetic susceptib ility  to s tress  (Luescher, McKeown & Halip, 1991; 

S am braus 8c, Radtke, 1989; Vecchiotti & G alanti, 1986) or to perform  certain  

behaviours (Vecchiotti & G alanti, 1986; Hosoda, 1950), the  fact rem ains th a t 

they u sually  appear to develop in response to s tress . As h o rses  often learn  

associations betw een events and  contingencies fairly quickly, it is im portan t 

th a t the  anim al learns associations th a t will benefit it ra th e r th a n  bring  abou t 

fu rther d istress.

The in tervention provided by th is  study  reduces the  behav ioural signs of 

d is tress  exhibited in w hat is a  particularly  u p se ttin g  event in  a  young foal’s 

life, and, in helping the  anim al rem ain relatively calm  d u ring  an  otherw ise 

d is tressing  situation , there  is the  potential for th e  foal to learn  th a t h u m a n  

com pany in tim es of d is tress  or frustration  is beneficial. W ith the  relative 

trau m a  of auctions, breaking, training, a racing career, cas tra tio n  (for m ost 

colts) and, particu larly  in the  case of those fillies la te r u sed  as  breeding  stock, 

frequent invasive veterinary  procedures, to come, the  lesson  th a t h u m a n s  can 

be tru s ted , learned  early, could also be of considerable value to fu tu re  ow ners, 

tra in e rs  an d  handlers.

3 .5  C onclusions
Having a  h an d ler sim ply rem ain  in the stall w ith a  p re-w eaned T horoughbred 

foal while its dam  is a t the  covering shed  red u ces  the  behavioural signs of 

d is tress  displayed. It also elim inates the  potentially  self-in jurious, or even 

possibly life-threatening behaviour of charging in to  solid objects su ch  as  the  

stall door. It m ay also help the  foal to learn  th a t h an d le rs  can  be tru s ted , so 

th a t it becom es less d is tressed  w hen encoun tering  potentially  u p se ttin g  

experiences in the fu ture. Perhaps m ost im portantly , the  reduc tion  in the  

level of d is tress  exhibited m ay reduce the  likelihood of th e  developm ent of 

locomotory stereotypies th a t m ay be a  han d icap  to the  an im al’s own 

ad ju stm en t and  th a t m ay have serious consequences in  te rm s of its  financial 

value.
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Chapter 4: Weaned foals’ first experience o f
the auction ring

4.1 Introduction
Tem peram ent can be defined as  “an aspect of an  ind iv idual’s general m ake-up  

characterized  by d ispositions tow ards p a rticu la r p a tte rn s  of em otional 

reactions, mood shifts an d  levels of sensitivity resu lting  from stim u la tio n ” 

(Reber, 1995, p .788). How an  anim al hand les or reac ts  to a  novel object or 

scenario, th a t  is, the  am o u n t of reactivity it show s, is often regarded  as  an  

im portan t factor in the  a sse ssm en t of its tem peram ent, tho u g h  the  scenarios 

tested  w ith horses tend  to involve s itua tions th a t the  an im al m ay never again 

en co u n te r - a  maze or a  falling, open um brella  (e.g. V isser et ai,  2003).

An analogous te s t for dogs w as developed by S labbert an d  O dendaal (1999). 

Based on m easu ring  behavioural responses of u n tra in ed  p u p s  to stim uli of the  

kind they  would en co u n te r as p a rt of their work as  ad u lt police dogs, it w as 

found th a t pupp ies w hich would later go on to be successfu lly  tra in ed  for the  

job  as  ad u lts  could be identified. Many Thoroughbreds will go th rough  the 

auction  ring as foals a n d /o r  as yearlings. As the  auction  ring b ears  a  strik ing  

resem blance to the  parade  ring a t m ost racetracks, th is  p a rticu la r scenario  

m ay be a  potentially  valuable one for the pu rpose  of predicting  fu tu re  

behaviour.

This study, therefore, m easu red  the  behavioural resp o n ses  of w eaned 

thoroughbred  foals to th e ir first experience of the  auction  ring  w ith a  view to 

determ ining  w hether variab les su ch  as age, gender, coat colour, sire, p a te rn a l 

grandsire , broodm are sire, female family, m ale family or inbreed ing  were 

re la ted  to the  behavioural responses shown by the  foals to being in th e  ring. 

The d a ta  would la ter be u sed  to determ ine w hether the  resp o n ses  show n a t 

th is  tim e would provide a  guide to how they w ould also react to a  sim ilar 

experience w hen a  year older (Chapter 5) a n d /o r  to how  th e ir prim ary  

caregivers would a sse ss  th e ir tem peram ent w hen they  becam e tw o-year-olds 

in  tra in ing  (Chapter 6).

A tho roughbred  being aim ed a t the  flat m arke t will be fed, hand led  and  

tra ined  w ith the view of reach ing  a  sufficient s ta te  of m atu rity  to be able to
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com pete a t the  age of two and  three. A racehorse  who does no t m ake h is 

com petition  debu t un til the  second half of h is  three-year-o ld  year is referred 

to, w ith in  the  industry , as a  la te-m aturing  type and  th is  is som ething  th a t 

b reeders  m ay shy away from if he later becom es good enough to m erit the  

chance  a t stud . Indeed stallion ow ners can have difficulty a ttrac tin g  the  sam e 

n u m b er and  calibre of m ares to their horse, as they  would for a  ho rse  who 

w as cham pion two-year-old or cham pion three-year-old , if h is  b e st racing  form 

cam e only as  an ‘older h o rse ’, th a t is, the age of four or five. Such  is the  ra te  

of tu rnover, however, th a t a  s tallion’s m erit as a  sire of successfu l raceho rses 

can  be determ ined w ithin five or six years of h is re tirem en t from the  track.

The national h u n t m arket is noticeably different in th a t  m ost ho rses  will not 

even be broken to saddle u n til they are three , four or even five years  of age. 

M any fillies will never be raced  while all b u t a  hand fu l of the  colts will be 

gelded before they begin com petition. This m eans th a t an  overwhelm ing 

m ajority of national h u n t stallions are ho rses who failed to succeed  as  a  sire of 

flat ho rses, are high class flat horses w ith pedigrees th a t are considered  

u nfash ionab le  by the flat breeders, or are high c lass flat ho rses w ith good 

pedigrees b u t whose ow ners feel they are m ore likely to a ttra c t 200 m ares a 

year if they m arket him  as ‘national h u n t’ ra th e r th a n  by aim ing him  a t the  

flat sector. It may seem  like som ething of a  contrad iction  th a t ho rses  b red  to 

go ju m ping  are alm ost entirely  by horses who have never ju m p ed  a  h u rd le  or 

fence in th e ir lives or never raced  beyond the  age of th ree  or four, b u t th a t is 

the  way h u sb an d ry  p rac tices w ithin the sector have sh aped  the  industry . 

C ham pion Hurdle w inner A lderbrook is a  rare  exception b u t he w as a  n e a r top 

c lass  flat horse w ith an  unfash ionab le  pedigree th a t w as tried  over ju m p s  

ra th e r  th an  ju s t  sen t to s tu d  to sire them . By th e  tim e a  national h u n t 

stallion  h a s  proven th a t h is  progeny do or do n o t ju m p  well enough or have 

enough  s tam ina  for the  d is tances they are being asked  to travel, he h a s  

u su a lly  sired h u n d red s  of offspring, if not more.

So, a lthough flat and national h u n t bred ho rses come from the  sam e basic  

bloodlines, it is the  way th a t they  are handled , fed an d  tra in ed  th a t largely 

determ ines their precocity. One would expect, therefore, th a t differences in 

th is  relative m aturity  would be reflected in how foals from the  two sectors 

h and led  a  stress-provoking s itua tion  such  as the  auction  ring. In th is  s tudy
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b o th  flat and  national h u n t foals were observed, perm itting  a  com parison, the  

p u rp o se  of w hich w as to determ ine w h e th er differences in h u sb an d ry  

p rac tices  m ight be a factor in the  scores.

4 .2  M ethods and Procedure
4 .2 .1  D esign

This s tudy  recorded an d  analysed  the  behav ioural resp o n ses  of w eaned 

thoroughbred  foals du ring  th e ir first experience of a  novel situa tion , th a t  of 

being in an  auction  ring. There were a  n u m b er of in d ep en d en t variables, su ch  

as  age, gender, coat colour, sire, p a te rn a l g randsire , b roodm are sire, family 

from w hich the  dam  cam e, family from w hich the  sire cam e, the  am o u n t of 

inbreeding  in the  pedigree and  w hether or no t the  foal had  been  a sse ssed  in 

the  separa tion  study  d iscu ssed  in C hap ter 3. The d ependen t variab les were 

the  behavioural resp o n ses  of the  foals du ring  th e ir tim e in the  ring.

4 .2 .2  Subjects

The total num b er of sub jec ts  observed w as 1771, broken down as  1426 ‘flat- 

b re d ’ foals and  345 ‘national h u n t-b re d ’ foals. All were w eaned thoroughbreds.

All the  ‘fla t-b red’ foals (m=892; f=534) were born  betw een J a n u a ry  an d  J u n e  

2002 an d  all b u t 11 (4 in USA, 4 in France and  3 in Germany) were foaled in 

e ither Ireland or B ritain. Of these , 597 (m= 436; f=261) were auctioned  by 

Goffs Bloodstock Sales Ltd in Kill, C ounty  Kildare in Ireland, while 729 

(m=456; f=273) were auctioned  by T attersalls  Ltd in N ewm arket, England. 

The age range of the Goffs foals w as from 175 to 319 days old (m ean = 239.48; 

SE = 1.18) w ith a  m ean age for colts of 237 days (236.81; SE = 1.46) an d  244 

days (243.95; SE = 1.95) for fillies. The age range of the  T attersalls  foals w as 

185 to 327 days of age (mean = 256.76; SE = 1.15) w ith a  m ean  age for colts of 

254 days (254.05; SE = 1.42) and  of 261 days (261.28; SE = 1.90) for fillies.

The ‘national h u n t-b re d ’ foals (m=247; f=98) were born  betw een J a n u a ry  and  

A ugust 2003 an d  all were foaled in  e ither Ireland or B ritain . They were all 

auctioned  a t T attersalls  (Ireland) Ltd in R atoath , C ounty  M eath in  Ireland. 

The age range of the T attersalls  (Ireland) foals w as from 134 to 308 days old 

(mean = 211.05; SE = 1.84) w ith a  m ean  age for colts of 210 days (209.99; SE 

= 2.19) and  of 214 days for fillies (213.71; SE = 3.40).
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4 .2 .3  M aterials

A scoring sh ee t w as designed (see Appendix 1) and  w ith each  sh ee t contain ing  

th e  space to score, separate ly , two individual foals. These sh ee ts  were bound  

together in books of 200 for ease of u se  an d  tran sp o rta tio n . The sh ee t listed  

24 behaviours th a t w ere selected based  on w hat is know n ab o u t how horses 

respond  to s tressfu l s itu a tio n s  an d  from years of experience observing 

tho roughbred  auctions. These behaviours included  vocalisation, freezing, 

bucking, kicking, sw eating, defecating, a ttem pting  to exit the  ring ag ainst the 

w ishes of the  hand ler, an d  o thers. It would be expected th a t a  ho rse  th a t w as 

com pletely a t ease  w ith being in the  auction  ring would no t exhibit any of 

th ese  behaviours. D etails of the  specific behav iours, why they  were chosen  

a n d  how they  were m easu red  are provided in 4 .2 .4 .2  below.

The length of tim e each  foal w as in the  ring w as recorded u s in g  a  stopw atch. 

D etails of the  da te  of b irth , sire, pa te rn a l g randsire , dam  an d  broodm are sire 

of each foal, ob tained  from the  auction  catalogue provided for each  sale, were 

la te r added  to each  scoring sheet. A full five-generation pedigree w as th en  

obtained  for each  ‘fla t-b red ’ foal by using  th e ir sire an d  dam  as  the  crite ria  for 

a  hypothetical m ating  search  on Pedigree Online T horoughbred D atabase 

(w w w .pedigreequery.com ).

4 .2 .4  Procedure - Behavioural Data C ollection  

4 .2 .4 .1  O bservations

The observations were carried  o u t by a  single viewer an d  a t th ree  auction  

h o u ses , two of w hich were in Ireland an d  one in England. The ‘fla t-b red ’ 

observations w ere conducted  in November 2002 while the  ‘na tiona l h u n t-b re d ’ 

observations took place in November 2003.

It is acknow ledged th a t there  are lim itations to u s ing  observations recorded by 

only a  single viewer in th a t there  is, by definition, no available m easu re  of 

in te r-ra te r reliability. While the  ra tings of a  single viewer m ay be con sis ten t 

w ith in  them selves, the  lack of an  ind icator of in te r-ra te r reliability m ean s th a t 

th e re  is no gu aran tee  th a t o ther viewers would have a ssessed  the  an im a ls’ 

behavioural resp o n ses  in exactly the  sam e way. M orris, Gale an d  Duffy (2002) 

found th a t stab le  personnel achieved a  h igh level of in te r-ra te r reliability w hen 

asked  to a sse ss  the  personality  of the  sam e ten  horses. The m ost agreem ent
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cam e on the dim ensions m ost closely re la ted  to the  ‘Big Five’ d im ensions 

N euroticism  and  Extraversion (Costa & M cCrae, 1992), suggesting  th a t som e 

tra its  are easier for hand lers  to identify th a n  o thers. In the  p re sen t s tudy  it 

w as felt th a t m ost of the  behavioural resp o n ses  no ted  w ere ones th a t are 

in s tan tly  recognisable and  require little, if any, subjective in te rp re ta tio n  (see 

4 .2 .4 .2  below). Therefore one could reasonably  expect th a t the  behavioural 

resp o n ses  recorded for each horse  would have been  so recorded regard less of 

who w as conducting the  observations, even th ough  th is  can n o t be estab lished  

quantitatively.

In Kill (Goffs) the  observer sa t a t the  edge of the  second row, directly in front of 

the  rostrum . There is a single exit in the  ring  and  th is  is directly u n d e r the  

rostrum . As the m idpoint of the  c ircu lar p a th  in the  ring is opposite the  

ro strum , th is  w as the  point u sed  to determ ine if the  foal w as accelerating  

tow ards or from the exit. As in m ost cases an  an im al engaging in th is  

behaviour did so close to the  exit, u se  of th is  m idpoin t w as rarely  needed. In 

Newm arket (Tattersalls) the  observer sa t a t the  o u te r sea t in the  second row of 

the  p ress  area. This restric ted  a rea  is to the im m ediate left of the  rostrum . 

The ring a t T attersalls is larger th a n  the  one a t Goffs. H orses en te r a t one end 

and  leave th rough  an exit a t the  opposite end. The foal m ay no t be aw are th a t 

th is  exit (rather th an  entrance) is there , a s  th e  heavy doors a t the  end  of the 

exit chu te  rem ain closed u n til needed. The doors a t the  en tran ce  rem ain  

open. Access to both  ch u tes  is blocked by a  heavy rope while the  foal is being 

auctioned . The rostrum  here is s itu a ted  halfway betw een the  en tran ce  and  

the  exit so, a t Tattersalls, th is  w as u sed  as  th e  m idpoint of the  ring. The exit 

w as trea ted  as such  for scoring pu rp o ses  as  som e foals m ay have seen  the 

doors opened as  the previous foal w as leaving.

In R atoath  (Tattersalls Ireland) the  observer sa t in the  front row, directly 

opposite the  en tran ce /ex it, the  observer’s position  m ark ing  the  m idpoint. Use 

of the  m idpoint, however, w as no t necessary  a t th is  venue. The ring a t th is  

venue is sm aller th an  th a t a t N ewm arket an d  th e re  is a  single en try /ex it 

point. While a  horse is in the  ring it can see o th ers  m illing a ro u n d  in  the  

parade  ring ju s t  outside. While w aiting its  tu rn  to en te r the  ring  the  an im al is 

placed, with its handler, in a sm all open stall w ith only a  rope s tru n g  across 

the  en trance  preventing it from en tering  the  auction  ring.
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O bservation in each of the  auction  h o u ses  began as soon as the  foal began  to 

en te r the  ring. The lot n u m b er an d  a  sequen tia l ID n u m b er w ere no ted  and  

each  in s tan ce  of any of the  target behav iours w as recorded on the  scoring 

sheet. Frequencies, ra th e r th a n  tim es or d u ra tio n s , were recorded for all 

ta rge t behaviours, except sw eating w hich w as observed sim ply as  p re sen t or 

ab sen t, an d  recording w as co n tin u o u s th ro u g h o u t the  du ra tio n  of the  foal’s 

tim e in the  ring. O bservation term inated  as  the  foal left the  ring an d  the  

du ra tio n  w as then  recorded before rese tting  the  stopw atch  for the  nex t foal.

4 .2 .4 .2  Categorisation o f behaviours
B ehavioural responses were grouped into six categories: (i) vocalisation, (ii) 

em otionality, (iii) defensive, (iv) locomotory, (v) freezing, an d  (vi) escape. A 

horse is a  flight anim al and , as  such , will ten d  to flee a  stress-provoking  

s itua tion  u n le ss  it h a s  been  tra ined  to do otherw ise or it chooses to fight 

in s tead  (Fraser, 1992). How th ese  behavioural categories were scored an d  the  

ra tionale  for using  each of them  is explained below.

(i) Vocalisation
Vocalisation w as simply the  n u m b er of w hinn ies em itted  during  the  tim e of 

observation. This behaviour occurs w hen ho rses  are sep ara ted  from herd  

m ates (McDonnell, 2003) and  is a  sign of reactivity th a t ten d s  to increase  in 

bo th  volum e and  quan tity  w hen the  equid is highly m otivated (Fraser, 1992). 

O ther species, for exam ple cattle , also vocalise w hen sep ara ted  from o ther 

an im als (Boissy 8s Le Neindre, 1997).

A lthough form er practice had  the  m are accom pany h e r foal into the  auction  

ring, w ith forced w eaning occurring as soon as  they  left the  a rena , th ese  days, 

in Ireland and  Britain, the  foal h a s  been  w eaned before getting to the  sales 

and , hence, is norm ally the  only an im al in the  ring a t any  one time. 

O ccasionally, if the  anim al becom es very d is tressed  to the  po in t of freezing up  

or becom ing difficult to m anage, a  second one is b ro u g h t in an d  led a ro u n d  in 

front of it. This usually  h a s  the  desired  effect of calm ing down the  d is tressed  

anim al.

(ii) Em otionality
Signs of em otionality were defecating an d  sw eating betw een the  h ind  legs.
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The n u m b er of defecations w as recorded while sw eating w as recorded as 

p resen t or absen t. Between the  h ind  legs w as the  only sign of sw eating 

recorded as  inclem ent w eather a t tim es m eant th a t som e foals were w et from 

rain  w hen en tering  the  ring. No anim al, however, w as observed to have any 

obvious sign of sw eating on any p a rt of their body o ther th a n  betw een the ir 

h ind  legs.

Defecation and  m easu res of physiological a ro u sa l are frequently  u sed  as 

m easu res  of reactivity in an im als (Mason, 2000). While the  form er w as easy to 

observe, sw eating behind  the  legs w as tak en  to be an  indication  of 

physiological arousal. The tho roughbred  is a  highly reactive b reed  and , in the 

absence of h ea t or hum idity, ten d s  to sw eat w hen anxious, nervous or excited, 

as can be seen  a t racetracks even in the  m iddle of w inter.

(iii) D efensive

B ehaviours in the defensive category were the n u m b er of in s tan ces  the  anim al 

bucked, reared , stam ped  or kicked. These behaviours typically form a  p a rt of 

the ‘fight’ p a rt of the Tight or flight’ response show n by equids. A nother 

common one is biting, b u t none of the  foals were observed doing th is.

(iv) Locom otory

Locomotory behaviours consisted  of accelerating tow ards or from the  exit, 

showing hesita tion  approach ing  or leaving the  exit, b reak ing  in to  a  tro t and  

pulling the  hand ler forwards. Accelerating sim ply m ean t a  perceptible 

increase in pace w ithout b reaking  into a trot, while h esita tion  w as recorded as 

a  perceptible decrease in pace w ithou t coming to a  com plete stop. These were 

independen t of any increase  or decrease of pace requested  by the  h an d ler 

leading the  anim al a round  the  ring b u t did include any  response  to outside 

interference, for exam ple having a  catalogue or sw eeping b ru sh  waved a t the  

anim al. As F raser (1992, p .76) no tes, “a  suddenly  visible s tim u lu s  will m ore 

readily cause  an  alarm  reaction in the  horse th an  a  s trange so u n d ”.

The direction of the  m ovem ent, th a t is w hether it w as tow ards or from the  exit, 

w as tak en  to be the half of the  ring th a t the anim al w as in a t the  tim e of its 

increase or decrease in pace. Taking the  exit as th e  s tartin g  point, a  m idpoint 

in the  circuit of the  ring w as u sed  (see 4.2.4.1 above) for th is  purpose.

88



The n u m b er of tim es the  anim al broke into a  tro t w as recorded ra th e r th an  

the num b er of s tep s  it took a t th a t pace. This did n o t include any  incidences 

of the  an im al breaking  into a  tro t following a  req u est from the  h an d le r to 

increase its  pace. As each of the  behaviours were recorded as  reactions to 

being in the  ring, it w as felt th a t recording the  n u m b er of tim es a  tro t w as 

in itiated  w as m ore useful th a n  recording the  n u m b er of s tep s  tak en  as  the  

occasional foal tro tted  for m ost of its  du ra tio n  in the  ring, w ithou t re tu rn in g  to 

a  walk - a  co n tin u o u s reaction  ra th e r th a n  a  n u m b er of reactions. Also, it w as 

a  concern  th a t it would have been  difficult for a  single observer to record the  

num ber of s tep s  taken  during  a  period of con tin u o u s tro tting  while 

sim ultaneously  recording the  n u m b er of in s tan ces  of the  o ther target 

behaviours.

Pulling the  h an d le r forwards w as recorded as  the  an im al w alking a t su ch  a 

pace th a t the  h an d ler w as having difficulty keeping up , a lm ost a s  th ough  it 

w as the h an d le r who w as being led a ro u n d  the  ring.

(v) Freezing
Freezing consisted  of the  num b er of in s tan ce s  the  anim al froze en tering  the  

ring, exiting th e  ring, a t the exit (rather th a n  w alking p a s t it d u ring  a  c ircu it of 

the ring) and  ari5rwhere else in the  ring. Freezing w as tak en  to m ean  com ing 

to a  com plete stop, regard less of the  du ra tio n  of th is  stop.

(vi) Escape

Escape behav iours were recorded as  the  n u m b er of tim es th a t a  foal tried  to 

leave the  ring by p ush ing  th rough  the  b a rrie r p laced across the  exit, the 

num ber of s tep s  tak en  while moving backw ards a t e ither a  w alk or tro t, and  

the  num b er of tim es it pulled backw ards ag a in st the  hand ler. This la tte r 

behaviour only occurred a t tim es w hen th e  foal had  come to a  com plete stop. 

The num b er of steps taken  while moving backw ards w as chosen , ra th e r  th a n  

the  num b er of tim es the  anim al in itia ted  th is  behaviour, as, w hen a  horse 

exhibits th is  behav iour in the  ring, there  is often a  sh o rt d u ra tio n  betw een 

steps taken , thereby  m aking it difficult to be su re  of w hether the  s tep s  taken  

are e ither a  co n tin u o u s reaction  or a  rapid  series of separa te  reactions.
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Escaping is p a rt of the ‘flight’ response. In th is  case the  foal w as try ing to flee 

from e ither the auction  ring or away from the  h an d ler who w as trying to 

encourage it to move forward th rough  w hat the  foal in te rp re ted  as a 

th rea ten in g  situation.

As the  an im al h as  been  separa ted  from o thers  of its  k ind  an d  h a s  been 

b rough t into an  enclosed a rea  th a t is su rro u n d ed  by people, noise and , often, 

bright lights, it is u n d e rs tan d ab le  th a t a  prey an im al would reac t in th is  way. 

It is vu lnerable  to any a ttack  and  its m eans of escape h a s  been  cu t off.

4 .2 .5  Procedure - Pedigree Data C ollection

The sire, dam  and  broodm are sire of each  anim al w as recorded  from the 

inform ation provided in the  auction  catalogues. The sire an d  dam  were u sed  

as  the  search  criteria, for each ‘fla t-b red ’ sub jec t (i.e. those  sold in  Kill and  

Newmarket), in order to obtain  the  pedigree, inbreeding  an d  family n u m b ers  

u s in g  the  hypothetical m ating  function  in the  in te rn e t-b ased  pedigree 

da tab ase  a t w w w .pedigreequery.com . While the  basic  four- or five-generation 

pedigree of any horse, u s in g  the ir nam e as  the  search  criterion, is available 

w ithout charge, paym ent of a  subscrip tion  fee is necessary  to allow u se  of the 

hypothetical m ating function.

The inbreeding  w ithin the  first four an d  five generations each  of these  

pedigrees w as recorded an d  a  Pedigree D iversity Score (PDS), w hich ind ica tes 

the  n u m b er of different an im als th a t  ap p ear w ithin the  first four or five 

generations of the pedigree, w as calcu lated  for each  horse.

4 .3  R esults
4 .3 .1  General

Average tim e spen t in the  auction  ring w as 127.91 seconds in Kill (s.e.m. = 

1.59; range = 47 - 324 sec), 143.21 seconds in N ewm arket (s.e.m. = 1.62; 

range = 59 - 408) and  155.64 seconds in R atoath  (s.e.m. = 2.32; range = 75 - 

307).

For each  anim al a  reactivity score w as calcu lated  w ithin each  category, by 

sum m ing the  num ber of in s tan ces  of each of the  ta rge t behav iours in  th a t 

category, and  also the  to tal n u m b er of in s tan ces  across all categories w as
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calculated . Therefore, for exam ple, a  foal th a t broke in to  a  tro t six tim es, 

w hinnied  once, w as sw eating betw een its legs, defecated an d  bucked  once 

would score 6 in locomotory, 1 in vocalisation, 2 in em otionality an d  1 in 

defensive. This would produce a  to tal of 10 reactions.

It is acknow ledged th a t there  is a difficulty in sum m ing  the  n u m b er of 

reactions across categories to p roduce a  to tal reactivity score. This is due  to 

the  non-com parability  of its  co n stitu en t com ponents. For exam ple, while 

m ost of the  item s were scored in term s of the  n u m b er of in s tan ce s  th a t a  

behaviour w as exhibited, sw eating w as recorded  as  an  e ith e r /o r  situation . 

Also, w hether a horse sw eated or defecated in the  ring (emotionality), for 

exam ple, canno t really be equated  w ith the  n u m b er of tim es it took a  step  

backw ards or w hinnied in the  ring. The p u rpose  of the  to tal reactivity score, 

therefore, w as an  a ttem pt to give an  im pression  of the  to ta l range an d  n u m b er 

of behavioural responses show n by each  horse.

The m axim um , m inim um  an d  m edian scores across  the  six behavioural 

categories, and  the  total, are shown in Table 4.1 below for bo th  ‘fla t-b red ’ foals 

and  ‘national h u n t-b red ’ foals. Only 168 ‘fla t-b red ’ foals (11.8%) an d  46 

‘national h u n t-b red ’ foals (13.3%), ob tained  a  reactivity score of zero, 

suggesting  th a t th is  did not appear to be a  stressfu l p rocedure for them .

A M ann-W hitney te s t showed th a t there  w as no significant difference betw een 

the  to tal reactivity scores of the  ‘fia t-b red ’ an d  ‘n a tiona l h u n t-b re d ’ foals. 

However, w hen a  M ann-W hitney w as perform ed betw een ‘fia t-b red ’ and  

‘national h u n t-b re d ’ on the  six behavioural categories, several significant 

differences em erged betw een the  two m ark e ts  (see section 4 .3 .3  below).

Table 4.1: M inimum, m axim um  an d  m edian scores for ‘fla t-bred’ (N=1426) an d  ‘national h u n t- 
b red ’ (N=345) foals across six behavioural categories, an d  the total, show ing the s ta n d a rd  error

and  s tan d a rd  deviation for each.

flat-bred nation al hunt-bred
min. max. med. S.E. S.D. min. max. med. S.E. S.D.

0 16 1.00 .06 2.28 vocalisation 0 11 1.00 .12 2.14
0 4 1.00 .02 .68 emotionality 0 3 .00 .03 .61
0 4 .00 .00 .18 defensive 0 8 .00 .03 .59
0 19 1.00 .07 2.46 locomotoiy 0 13 1.00 .11 2.11
0 8 .00 .02 .85 freezing 0 8 .00 .07 1.29
0 20 .00 ,03 1.13 escape 0 39 .00 .15 2.78
0 40 3.00 .12 4.46 total 0 49 3.00 .30 5.59
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4 .3 .2  Age /  gender /  coat colour

As the  scores were no t norm ally d istribu ted  the K ruskal-W allis te s t w as u sed  

to determ ine if there  were any  significant differences in the  to ta l reactivity 

scores (all foals), or the  reactivity  scores on each of the  six categories above, 

w hen the  d a ta  were analysed  by age and  coat colour (Table 4.2). A M ann- 

W hitney w as u sed  to te s t the  sam e for gender.

T able 4 .2 : M ean r a n k  sco res , by  age (in m onths), g en d e r a n d  co a t co lour, a c ro ss  th e  six 
ca tego ries, a n d  to ta l, of reactiv ity  sco re  a n d  show ing  th e  n u m b e r  of foals in  e a c h  ca tego ry  

(N=1771). Also show n a re  re s u lts  from  th e  M ann-W hitney  te s t on  g en d e r a n d  th e  K ruskal-
W allis te s ts  on age an d  co lour.

N vocalisation em otionality defensive locomotory freezing escape total
AGE

4 8 719.13 648.88 870.00 536.31 893.25 899.06 468.06
5 59 762.06 792.23 884.94 790.75 1009.74 935 .18 771.77
6 285 850.67 832.75 891.78 870.49 953.71 922 .49 875.59
7 529 899.62 855.19 888.42 905 .34 895.03 899.10 903.16
8 462 879.00 891.20 877.63 909.69 869.93 861.53 878.06
9 344 904.92 962.06 890.63 867.48 836.34 871.58 904.91

10 84 984.02 1009.07 880.49 862.55 803.55 837.50 899.52
■ e = 11.08 26.56*** 4.09 9.33 27.75*** 15.98* 9.76

GENDER”
colt 1139 866.63 889.03 884.75 883.51 895.67 895.84 876.29
filly 632 920.90 880.54 888.25 890.49 868.56 868.27 903 .50

z = -2.29* .708 .550 .772 .139 -2.06* -1.08

COLOUR
bay/b row n 1403 883.21 880.99 885.14 882.36 886.87 885.29 880.35
ch estn u t 323 892.35 894.95 891.97 915.59 889.16 896.11 916.83
grey 43 926.99 983.86 870.00 781.37 819.08 837 .64 840.50
black 2 938.25 852.75 870.00 911 .50 1204.50 795.00 848.50

■ e  = .44 2.27 1.73 3.28 2.93 2.08 1.72

* p<.05; ** p<.01; *** p<.001
“M ann-W hitney test

A prelim inary analysis on flat-bred foals (McGee & Sm ith, 2004b), in w hich 

the  behaviours were grouped into ju s t  th ree  different categories, labelled (i) 

‘m ovem ent’, (ii) ‘fear’ and  (iii) ‘defensive’, found no significant effect for age, 

gender or coat colour. In these  groupings, ‘m ovem ent’ behav iours included  

hesita tion  a n d /o r  acceleration tow ards or from the  exit, a ttem p ts  m ade to 

p u sh  th rough  the  exit and  breaking  into a trot, ‘fear’ behav iours consisted  of 

freezing, defecating, pulling or stepping backw ards, sw eating betw een the  legs, 

and  the  num b er or w hinnies or squeals em itted, while ‘defensive’ behav iour 

w as m ade up  of rearing, bucking  and  kicking.

By breaking  down the  reactions into the  six different behavioural categories 

above, however, several significant re la tionships were found. Fillies tended  to
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be more vocal th an  colts (z=-2.29; p<.05) though  colts were m ore likely th an  

fillies to exhibit escape behaviours (z=-2.06; p<.05). There w ere significant 

differences betw een age groups on em otionality (x^=26.56; df=6; p<.001), 

freezing (x^=27.75; df=6; p<.001) and  escape behaviours (x2=15.98; df=6;

p<.01).

To determ ine w hether or no t there  were any tren d s  betw een age and  any of 

these variables, age (in m onths) w as correlated w ith m ean  ra n k  on each of the  

six behavioural categories and  the  total reactivity score. This showed th a t 

foals become m ore vocal a s  they  get older (rs =.964; N=7; p<.001), are m ore 

likely to show signs of em otionality (rs = 1.000; N=7; p<.001) and , hence, obtain  

a  higher overall score on reactivity (rs=.821; N=7; p<.05). Conversely, freezing 

behaviour decreases w ith age (rs=-.786; N=7; p<.05).

W hen the sum m ed scores w ithin each category w ere recoded to indicate 

w hether or not each foal exhibited any behaviours w ithin th a t category (0=no; 

l=yes), a  ch i-square  analysis  again showed age w as re la ted  to em otionality 

(X^=19.92; df=6; p<.01), locomotory (x2=i4.08; df=6; p<.05), freezing (x^=26.67; 

df=6; p<.001) and  escape (x^=15.37; df=6; p<.05). G ender w as also re la ted  to 

escape (x^=4.47; df= l; p<.05). These resu lts  ind icated  th a t (i) foals were m ore 

likely to w hinny or defecate as they got older, (ii) the  likelihood of a  foal 

exhibiting a  locomotory behav iour increased w ith age, (iii) th e  younger the  

foal, the  more likely it w as to freeze in the  ring, (iv) escape behaviours 

decreased w ith age, while (v) colts were m ore likely th a n  fillies to display 

escape behaviours.

4 .3 .3  Flat - V - National Hunt

Flat-bred horses are bred  an d  reared  to m atu re  m ore quickly th a n  national 

hu n t-b red  ho rses as they will u sually  s ta r t racing by the  age of two or three, 

com pared to four, five or even six for the  national h u n t  horse. Though a  

M ann-W hitney te s t found there  was no significant difference in the  total 

reactivity score obtained by foals in the two categories, the  re su lts  of K ruskal- 

Wallis tests  on age and  coat colour in fiat-bred foals, a  M ann-W hitney te s t on 

gender in fiat-bred foals, Kruskal-W allis te sts  on age and  coat colour in 

national h u n t-b red  foals an d  a  M ann-W hitney te s t on gender in na tional 

h u n t-b red  foals, identified im portan t differences betw een the  way in w hich the
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foals in both categories obtained  those scores. These are show n in Table 4.3 

below.

There w as a  to tal of 1426 (m=892; f=534) ‘fla t-b red ’ foals an d  345 (m=247; 

f=98) ‘national h u n t-b re d ’ foals. All the m ales were colts (i.e. there  were no 

geldings). The age range w as 175 to 327 days old (m ean=248.32; s.e.m .=.S52; 

SD=32.17) for ‘fla t-b red’ foals and 134 to 308 days (m ean= 211.05; 

s.e.m . = 1.84; SD=34.14) for ‘na tional h u n t-b red ’ foals.

As shown in Table 4.3, flat-bred foals were m ore likely to score highly on 

em otionality [x^=10.94; d f= l; p<.01). National h u n t-b red  foals, on the  o ther 

hand , were m ore likely to exhibit defensive behaviours (x^=9.24; d f= l; p<.01), 

escape behaviours ()(2=4 .5 5 ; df= l; p<.05) and  to freeze in the  ring (x^=29.50; 

df= l; p<.001). They were less likely, however, to exhibit as  m any locomotory 

behaviours as the ir flat-bred co u n terparts  (x^=4.20; d f= l; p<.05). In flat-bred 

foals age w as related  to em otionality (%2= 1 7 .4 3 ; df=4; p<.01); colts showed 

m ore freezing behaviours th a n  fillies (z=-2.41; p<.05). In national h u n t-b red  

foals age w as re la ted  to vocalisation (/2= 10.97; df=4; p<.05) an d  escape 

behaviours (x^=ll-64; df=4; p<.05); fillies vocalised m ore often th a n  colts (z=- 

2.23; p<.05).

To determ ine w hether or n o t there  were any tren d s  w ith in  th ese  re su lts , age 

(in m onths) w as correlated  w ith m ean ran k  on each  of the  six behavioural 

categories and  the  total reactivity score, for both  flat an d  na tiona l h u n t foals. 

This showed th a t in flat foals age w as related to an  increase  in the  am o u n t of 

vocalisation (rs =.900; N=5; p<.05), em otionality (rs =1.000; N=5; p<.001) and  

to tal reactivity score (rs =.900; N=5; p<.05), and  a  decrease  in the  am o u n t of 

freezing (rs =-1.000; N=5; p<.001) and  escape (rs =-.900; N=5; p<.05) 

behaviours. In national h u n t foals age w as re la ted  only to an  increase  in the  

am o u n t of vocalisation (rs =.900; N=5; p<.05).

W hen the  recoded scores for each  category, th a t is w hether or no t each  foal 

exhibited any behaviours w ithin  th a t category (0 =no; l=yes), were analysed , 

u s ing  a  ch i-square test, age w as found to be re la ted  to w hether or no t flat- 

bred  foals sw eated or defecated in the ring (%2=ii.58; df=4; p<.05) while flat-
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bred  colts were m ore likely to exhibit escape behav iours (x^=6.10; df= l; p<.05). 

W ithin national h u n t breds, age was found to be re la ted  to w hether or no t 

foals vocalised (x2= 10.56; df=4; p<.05) or show ed any escape behav iours 

(X2=11.50; df=4; p<.05).

Table 4.3: Mean ran k  scores, by age (in m onths), gender an d  coat colour, an d  split by type, 
across the  six categories, and  total, of reactivity score an d  showing the n u m b er of foals in each 

category (N=1771). Also show n are resu lts  from the M ann-W hitney te s ts  on type an d  gender 
and  Kruskal-W allis tests  on age an d  colour.

N vocalisation em otion a lity defensive locom otory freezing escap e tota l
TYPE>
flat 1426 882.05 903.68 881.79 897.64 862.53 879.28 886.19
NH 345 902.31 812.93 903.42 837.90 982.99 913.78 885.22

z = -.706 -3.31** -3.06** -2.05* -5.43*** -2.13* -.032

flat
AGE
5-6 175 660.52 669.55 708.06 696.96 741.63 750.07 693.18

7 438 712.46 682.98 715.38 730.90 727.90 716.76 715.50
8 410 708.53 704.64 709.20 720.49 715.95 704.09 703.74
9 320 722.78 766.98 719.65 696.00 687.35 709.79 729.39

10 83 800.52 804.80 712.57 689.46 666.92 679.98 732.73
X̂ = 6.81 17.43** 3.96 2.25 7.81 8.41 1.34

GENDER^'
colt 892 701.11 713.37 711.18 718.90 724.87 723.90 711.03
filly 534 734.20 713.72 717.37 704.48 694.51 696.13 717.63

z = -1.58 -.017 -1.38 -.671 -1.95 -2.41* -.295

COLOUR
bay/brown 1106 711.45 709.67 713.02 711.20 712.60 712.08 710.56
chestnut 281 717.47 719.22 716.72 730.44 717.64 723.30 727.25
grey 37 742.36 786.92 704.00 652.92 694.34 685.30 698.51
black 2 756.25 671.50 704.00 726.50 986.25 645.00 686.50

y} = .30 1.67 1.00 1.44 2.08 1.54 .43

NH
AGE
4-5 64 145.00 164.59 169.16 160.92 177.59 177.55 148.17

6 113 168.85 171.84 175.68 174.84 182.69 173.41 172.41
7 91 190.58 171.38 174.13 172.88 170.10 184.73 189.71
8 52 173.12 186.46 169.78 192.51 158.34 153.80 177.44

9-10 25 199.20 177.68 173.32 155.45 158.46 156.74 169.18
X̂ = 10.97* 1.98 2.23 4.27 4.30 11.64* 6.75

GENDER"
colt 247 165.89 177.65 173.46 167.42 169.20 172.14 166.92
filly 98 190.92 161.29 171.83 187.06 182.58 175.17 188.32

z = -2.23* -1.58 -.415 -1.76 -1.36 -.435 -1.81

COLOUR
bay/brown 297 171.90 173.35 172.31 172.65 172.76 173.02 170.58
chestnut 42 178.48 167.54 178.80 184.05 182.63 176.06 195.70
grey 6 189.00 193.83 166.50 113.00 117.50 150.50 133.75

.36 .52 1.67 3.07 3.30 1.01 3.32

* p<.05; ** p<.01; *** p<.001
•Mann-Whitney test
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4 .3 .4  Sire /  paternal grandsire
As differences betw een th e  flat-bred and national h u n t-b red  foals h ad  been 

found the two types were exam ined separately  w hen looking a t w hether or not 

any individual stallions or pa te rn a l grandsires h ad  greater th a n  expected 

proportions of their foals scoring 0 or 1 in any of the  six behavioural 

categories. C hi-square an d  binom ial te sts  were perform ed an d  it w as found 

th a t the sire of the anim al m ay be a  factor in som e cases.

A total of 204 individual stallions were rep resen ted  by the  1426 flat-bred foals, 

of which 10 or m ore foals rep resen ted  each of 50 stallions. There were 102 

paternal grandsires, of w hich 21 were rep resen ted  by 10 or m ore foals and  

had  a t least 2 stallion sons rep resen ted , each of w hich w as responsib le  for a t 

least two foals. For the  345 national h u n t-b red  foals there  w as a  to tal of 75 

individual stallions of w hom  11 were rep resen ted  by 10 or m ore foals, an d  47 

paternal g randsires of whom  3 were rep resen ted  by 10 or m ore descen d en ts  

and had  at least two stallion sons w ith two or m ore foals in the  sam ple.

4.3 .4 .1  Flat-bred foals
To exam ine w hether or no t there  m ay be a  re la tionsh ip  betw een sire and  

presence or absence of behaviours exhibited in the  six behavioural categories, 

a  chi-square te s t w as perform ed on the  recoded scores. As includ ing  all 204 

sires in th is te s t would m ake it im possible for the  expected frequencies in each 

cell to be greater th an  5 (1426 /  (204 x 2) = 3.5), only th ose  stallions described  

in 4.3.4 above, th a t is those  w ith ten  or m ore rep resen ta tives, were included 

(890 /  (50 X 2) = 8.9).

This showed th a t there  w as a  significant re la tionsh ip  betw een sire and  

w hether or no t foals vocalised (x2=83.61; df=49; p<.01), or exhibited  any 

locomotory behaviours (5(2=7 0 .5 8 ; df=49; p<.05). The category p a te rn a l 

grandsire w as re la ted  to vocalisation (x^=40.04; df=20; p<.01), em otionality  

(X̂ = 125.58; df=20; p<.001) an d  locomotory behav iours (x^= 120.20; df=20;

p<.001).

The overall proportion of foals scoring 0 or 1 on each  of the  six behavioural 

categories w as calcu lated  an d  th ese  proportions were th en  u sed  in a  series of 

binom ial te sts  to determ ine w hich sires had  a  statistically  significantly g reater
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th a n  would be expected percentage of their foals scoring 0 or 1 in each 

category. A sum m ary  of the  re su lts  is shown in Table 4 .4  below.

With a to ta l of 300 binom ial te s ts  being perform ed on individual stallions (50 x 

6), one would expect 15 of th ese  to be significant a t the  5% level purely  by 

chance. There were 24 significant resu lts. For the  p a te rn a l g randsires  there  

were 126 binom ial te s ts  perform ed (21 x 5) of w hich 6 w ould have been  

expected to be significant a t the  5% level by chance. There were 14 significant 

resu lts.

(i) V ocalisation

A total of 49.7%  of the  flat-bred foals did not vocalise while in the  auction  ring; 

50.3% did. Nine of the  stallions had  a  greater th a n  expected proportion  of 

the ir foals scoring 0 or 1 on vocalisation th an  the  sam ple as a  whole. Of 

these , five had  the greater proportion for foals scoring zero, ind icating  th a t 

the ir foals were less likely th an  those of o ther stallions to vocalise while in the  

auction  ring. These were D esert Style (N=ll ;  p<.05), G rand Lodge (N=16; 

p<.05), Night Shift (N=20; p<.01), Raise A G rand (N=14; p<.05) an d  Rossini 

(N=28; p<.05). Foals by D esert Prince (N=18; p<.01), M ujahid (N=18; p<.01) 

an d  Royal A pplause (N=23; p<.05) were m ore likely th a n  those  by o ther sires 

to vocalise in the  ring.

Of the pa te rn a l g randsires who had  two or m ore stallion sons rep resen ted , 

G rand Lodge (N=40; p<.05), N orthern D ancer (N=24; p<.05) an d  W oodm an 

(N=18; p<.05) had  a  greater th a n  expected proportion of th e ir rep resen ta tives 

scoring 0, while Danzig (N=86; p<.01) and  Form idable (N=14; p<.05) h ad  m ore 

rep resen ta tives who vocalised a t least once in th e  ring th a n  those by o ther 

stallions.

(ii) E m otionality

A total of 48.5%  of the  flat-bred foals ne ither sw eated no r defecated while in 

the  auction  ring; 51.5% did. Six stallions h a d  a  g rea ter th a n  expected 

proportion of the ir foals scoring 0 or 1 on th is  m easu re  of em otionality th a n  

the  sam ple as  a  whole. Jo s r  Algarhoud (N=13; p<.05), Lend A H and (N=14; 

p=.001) an d  O rpen (N=34; p<.05) had  a  greater proportion  of scoring 0 while 

D iktat (N=20; p<.05) and  Vettori (N=16; p=.05) had  a  g reater th a n  expected 

proportion scoring 1.
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The only p a ternal grandsire  who h ad  a  greater th a n  expected proportion of h is  

represen ta tives scoring 0, th a t is n e ith e r sw eating nor defecating, w as 

D arsh aan  (N=33; p<.05). No p a te rn a l g randsire  h ad  a  significantly h igher 

proportion of his represen tatives scoring 1.

T able 4 .4 : T he ind iv idual s ta llio n s a n d  th e  p a te rn a l g ra n d s ire s  (both lis ted  a lphabe tica lly ) w ho 
h a d  a  s ign ifican t p ropo rtion  of th e ir  f la t-b red  foals sco ring  0 o r 1 in e a c h  b e h a v io u ra l ca tegory .

vocalisation  em otion a lity  defensive locom otory  freezing escap e
sire N
D esert Prince 18 ** a
D esert Style 11 * * a
D iktat 20 * a
G rand  Lodge 16 *

J o s r  Algarhoud 13 ■k -kifif

King’s Theatre 10
* *Lend A Hand 14

Lujain 23
Mujadil 19

** aM ujahid 18
Night Shift 20 •kit

O rpen 34 ■k

Pivotal 16 •k

Raise A G rand 14 k

Rossini 28 ■k

Royal Applause 23 * a
Singspiel 14 k

Spectrum 28
Vettori 16 *  a

Victory Note 10 *  a

paternal grandsire
N voca lisa tion  em otion a lity  defensive locom otory

Ahonoora 21
B lushing Groom 12 *  a

Danzig 86 ** a * a
D arshaan 33 k  k

Form idable 14 *  a

G rand Lodge 40 *

Green D esert 90
N orthern D ancer 24 *

Storm  Bird 39
W arning 55
W oodm an 18 k

* P<.05; ** p<.01; *** p<.001; “ greater proportion scoring 1

freezing escap e

-k-k

*

(iii) Defensive
A to tal of 98.7%  of the  flat-bred foals did no t exhibit any defensive behaviours 

while in the  auction ring; 1.3% did. No stallion or p a te rn a l g randsire  

produced  a  significant re su lt b u t th is  k ind  of extrem e split probably m ade it 

a lm ost im possible to find one.

98



(iv) L ocom otory

A to tal of 43.1%  of the flat-bred foals did not exhibit any  of the  behaviours 

classed  as locom otory while in the  auction  ring; 56.9%  did. Jo s r  A lgarhoud 

(N=13; p<.001), Pivotal (N=15; p<.05) and  Singspiel (N=14; p<.05) h ad  a 

g reater th a n  expected proportion of th e ir foals scoring 0, while D esert Style 

(N=l l ;  p<.05) an d  Victory Note (N=10; p<.05) h ad  a  g reater th a n  expected 

proportion scoring 1.

Of the  pa te rn a l g randsires, bo th  Danzig (N=86; p=.05) an d  B lush ing  Groom 

(N=12; p<.05) h ad  a  greater th a n  expected proportion of th e ir rep resen ta tives 

scoring 1 while D arshaan  (N=33; p<.05) w as the  only p a te rn a l g randsire  

w hose rep resen ta tives were less likely to exhibit locom otory behav iours th a n  

those by o ther grandsires.

(v) Freezing

A to tal of 80.5%  of the  flat-bred foals did n o t exhibit any of the  freezing 

behaviours while in the auction  ring; 19.5% did. Lujain (N=23; p<.05) and  

M ujadil (N=19; p<.05) had  a  g reater th a n  expected proportion  of th e ir foals 

scoring 0. In fact, only one of the  23 Lujain foals exhibited  any  freezing 

behaviours while none of the 19 by Mujadil did. D esert Style (N=l l ;  p<.05) 

and  King’s T heatre  (N=10; p<.01) h ad  a  greater th a n  expected proportion of 

the ir foals scoring 1, th a t is, show ing freezing behaviours.

P aternal g randsires  Green D esert (N=90; p<.05), Storm  Bird (N=39; p<.01) and  

W arning (N=55; p<.05) had  a  g reater th an  expected proportion  of the ir 

descen d en ts  scoring 0. None had  a  greater th a n  expected proportion  scoring 

1.

(vi) Escape

A to tal of 90.4%  of the flat-bred foals did not exhibit any  escape behav iours 

while in the  auction  ring; 9.6% did. King’s T heatre  (N=10; p<.05) and  

S pectrum  (N=28; p<.05) had  a  g reater th a n  expected proportion  of th e ir foals 

scoring 1, th a t is, exhibiting a t least one escape behaviour while in the  auction  

ring.
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Paternal grandsire Ahonoora (N=21; p<.05) had  a  g reater th a n  expected 

proportion of h is d escenden ts  who exhibited a t least one escape behaviour. 

W arning (N=55; p<.05) h ad  a  greater th an  expected proportion  of h is  

descen d en ts  scoring 0 w ith 54 of h is 55 rep resen ta tives show ing no escape 

behaviours.

4 .3 .4 .2  National hunt-bred foals

Only 11 of the 75 stallions and  ju s t  3 of the  47 pa tern a l g randsires were 

rep resen ted  by 10 or m ore foals. A series of binom ial te s ts  w as perform ed, on 

the d a ta  from these  14 stallions, to determ ine w hether any  of them  h ad  a 

statistically  significant percentage of their rep resen ta tives scoring 0 or 1 on 

any of the  six behavioural categories. A sum m ary  of the  re su lts  is p resen ted  

in Table 4.5 below.

T able 4 .5 : T he ind iv idual s ta llio n s  a n d  the  p a te rn a l g ra n d s ire s  (both lis ted  a lphabe tica lly ) w ho 
h ad  a  s ign ifican t p ropo rtion  of th e ir  n a tio n a l h u n t-b re d  foals sco rin g  0 o r 1 in  e a c h  b eh a v io u ra l

category.

sire
Exit To Nowhere 
Old Vic 
Oscar

N voca lisa tion  em otionality  d efen sive locom otory  freezing escap e
paternal grandsire
Alleged 23 * ®

* p<.05; ** p<.01; *** p<.001; “ greater proportion scoring 1

With a  to tal of 66 binom ial te s ts  being perform ed on individual stallions (11 x 

6), one would expect 3 of th ese  to be significant a t the  5% level by chance. 

There were 4 significant resu lts . For the  pa te rn a l g randsires  it could be 

expected th a t a  single significant resu lt be found by chance. Only 1 w as 

found to be significant.

(i) V ocalisation

A to tal of 45.8%  of the  national hu n t-b red  foals did no t vocalise while in  the  

auction  ring; 54.2% did. Of the  individual stallions, only Exit To Nowhere 

(N=14; p<.05) had  a  significant proportion of h is  foals scoring 0. None h a d  a 

significant proportion scoring 1. None of the  p a te rn a l g randsires  p roduced  a  

significant resu lt.

voca lisa tion  em otionality  d efen sive locom otory  freezing escap e
N
14 *

10 *
]^4 * *  a *  a
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(ii) E m otion ality

A total of 57.4%  of the national h u n t-b red  foals n e ith e r sw eated nor defecated 

while in the  auction  ring; 42.6%  did. A g reater th a n  expected proportion  of 

foals by O scar (N=14; p<.01) e ither sw eated or defecated while in the  ring. No 

pa tern a l g randsires  produced a  significant resu lt.

(iii) D efensive

A total of 96.2%  of na tional h u n t-b red  foals did n o t exhibit any defensive 

behaviours in the  auction  ring; 3.8%  did. No stallions or p a te rn a l g randsires 

produced a  significant resu lt.

(iv) L ocom otory

A total of 48.7%  of na tional h u n t-b red  foals did no t exhibit any locomotory 

behaviours while in the  auction  ring; 51.3%  did. A greater th a n  expected 

proportion of foals by Old Vic (N=10; p<.05) did no t exhibit any locom otory 

behaviours. A greater th an  expected proportion of the  d escen d en ts  of pa te rn a l 

grandsire  Alleged (N=23; p<.05) exhibited a t least one locom otory behaviour 

while in the  ring.

(v) Freezing

A total of 67.8%  of national h u n t-b red  foals did not exhibit any  of the  freezing 

behaviours w hile in the ring; 32.2%  did. A g reater th a n  expected proportion  of 

the foals by O scar (N=14; p<.05) exhibited  a t leas t one of the  freezing 

behaviours. No p a ternal grandsire  produced  a  significant resu lt.

(vi) Escape

A total of 87.0%  of the national h u n t-b red  foals did no t exhibit any of the  

escape behav iours while in the  ring; 13.0% did. No stallion or p a te rn a l 

grandsire  h ad  a  greater th a n  expected proportion  of foals scoring e ither 0 or 1.

4 .3 .5  Broodmare sire

There w as a  to ta l of 484 different broodm are sires am ongst the  1426 fiat-bred 

foals of w hich 26 had  10 or m ore rep resen ta tives. Am ongst the  345 national 

h u n t-b red  foals there  w as a  total of 160 different broodm are sires of w hich 

ju s t  6 were rep resen ted  by 10 or m ore foals. Given the  sm all n u m b ers  

involved, the  re su lts  for both  flat and  national h u n t foals are p resen ted
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together. A ch i-square  te st, u sing  only those broodm are sires w ith 10 or m ore 

representatives, found no significant re la tionsh ip  betw een the  category 

broodm are sires and  each  of the  six behavioural categories for e ither flat or 

national h u n t foals. To see if any individual broodm are sires m ight have 

influence a  series of binom ial te s ts  w as ru n . A sum m ary  of the  re su lts  is 

presen ted  in Table 4.6 below.

Table 4.6: The broodm are sires (listed alphabetically) th a t had  a significant proportion of their 
flat-bred foals scoring 0 or 1 in each  behavioural category.

nat
Darshaan 
Shareef Dancer

national hunt
Supreme Leader 26 * *>

* p<.05; ** p<.01; *** p<.001; “ greater proportion scoring 1

With a total of 156 binom ial te s ts  being perform ed on flat broodm are s ires (26 

X 6), one would expect ab o u t 8 to be significant by chance. There were only 3 

significant resu lts . With national h u n t broodm are sires (6 x 6) one would 

expect to find 2 significant re su lts . Only 1 w as found.

(i) V ocalisation
A total of 49.7%  of the  flat-bred foals did no t vocalise in the  auction  ring; 

50.3% did. D arshaan  (N=15; p<.05) h ad  a g rea ter th a n  expected proportion  of 

h is representatives who did not vocalise in th e  ring while S hareef D ancer 

(N=ll ;  p<.05) h ad  a  g reater th an  expected proportion who did. A to ta l of 

45.8% of the national h u n t-b red  foals did n o t vocalise while in the  auction  

ring; 54.2% did. A greater th an  expected proportion  of those  from Suprem e 

Leader (N=26; p<.05) m ares vocalised.

(ii) E m otionality

A total of 48.5%  of the  flat-bred foals n e ith e r sw eated no r defecated in the  

ring; 51.5% did. No broodm are sire produced  a  significant resu lt. A to ta l of 

57.4% of the national h u n t-b red  foals n e ith e r sw eated nor defecated while in 

the auction ring; 42.6%  did. No broodm are sire produced  a  significant resu lt.

voca lisa tion  em otion a lity  d efen sive locom otory  freezing escap e
N
15 * *
11 *  »
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(iii) D efensive

A total of 98.7%  of the  flat-bred foals did not exhibit any defensive behaviours; 

1.3% did. No broodm are sire had  a significant re su lt b u t th is  k ind  of extrem e 

split probably m ade it a lm ost im possible to fmd a  significant resu lt. A to ta l of 

96.2%  of the  national h u n t-b red  foals did no t exhibit any defensive behav iours 

while in the  auction  ring; 3.8%  did. No broodm are sire w as significant.

(iv) Locom otory

A total of 43.1%  of the  flat-bred foals did no t exhibit any  of the  behaviours 

classed  as  locomotory while in the auction  ring; 56.9%  did. A h igher 

proportion th an  expected of those  descended from D arsh aan  (N=15; p<.05) did 

no t show any behaviours from th is category. A to ta l of 48.7%  of the  national 

h u n t-b red  foals did no t exhibit any locomotory behav iours while in the  

auction  ring; 51.3% did. No broodm are sire produced  a  significant resu lt.

(v) Freezing

A total of 80.5% of the flat-bred foals did no t exhibit any  of the  freezing 

behaviours while 19.5% did. No broodm are sire p roduced  a  significant resu lt. 

A total of 67.8%  of the  national h un t-b red  foals did n o t exhibit any freezing 

behaviours while in the  auction  ring; 32.2% did. No broodm are sire produced 

a significant result.

(vi) Escape

A total of 90.4%  of the  flat-bred foals did n o t exhibit any  of the  escape 

behaviours while 9.6% did. No broodm are sire p roduced  a  significant resu lt. 

A to tal of 87.0%  of the  national hu n t-b red  foals did no t exhibit any  escape 

behaviours while in the  auction  ring; 13.0% did. No broodm are sire p roduced  

a significant resu lt.

4 .3 .6  Fem ale fam ily num ber /  Male fam ily num ber

As m ost of the  ‘national h u n t-b re d ’ foals have pedigrees th a t are no t yet 

included in the  online d a tabase , only the ‘fia t-b red ’ foals were u sed  in  the  

analyses of female family n u m b ers  and  sire family num bers .

A ch i-square  analysis of the  recoded behavioural category scores (0 an d  1) 

with the categories female family num ber and  m ale family n u m b er found no
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significant relationship  w ith any of the six categories. A series of binom ial 

te s ts  w as then  perform ed to see if any specific fam ilies, e ither fem ale or m ale, 

could  be identified. A sum m ary  of the resu lts  is p resen ted  in Table 4.7 below.

W ith a total of 126 binom ial te s ts  perform ed on female fam ilies (21 x 6) one 

w ould expect 6 to be significant a t the 5% level by chance. There were 6 

significant resu lts. The n u m b er of binom ial te s ts  perform ed on m ale families 

w as 120 (20 X 6), of w hich 5 would be expected to be significant a t the  5% 

level by chance. There were 5 significant resu lts .

Table 4.7: Female and  male families (identified by the Bobinski num bers) who had  a significant 
proportion of their flat-bred foals scoring 0 or 1 in each behavioural category.

N vocalisation  em otion a lity  defensive locom otory  freezing escap e  
fem ale family

1 254
2 74

11 31
20 30
22 45

m ale family
1 233
4 68
6 49

13 84
16 101

* p<.05; ** p<.01; *** p<.001; “ greater proportion scoring 1

(i) V ocalisation

The percentage of flat-bred foals th a t did no t vocalise in  the  ring w as 49.7% ; 

50.3%  did. Foals from female families 1 (N=254; p<.05), 11 (N=31; p<.05) and  

20 (N=30; p<.05) had  a  greater th a n  expected proportion  of individuals who 

vocalised in the  ring. Those from family 22 (N=45; p<.01) had  fewer th a n  

expected who vocalised. Of the  m ale families, foals rep resen ting  fam ilies 4 

(N=68; p<.05) and  13 (N=84; p<.01) had  a  g reater th an  expected proportion  of 

th ose  who did not vocalise.

(ii) E m otionality

The percentage of flat-bred foals th a t neither sw eated no r defecated in the  ring 

w as 48.5%; 51.5% did. Nearly th ree-quarte rs  of the  foals from family 11 

(N=31; p<.01) exhibited a t leas t one sign of em otionality  while in the  ring. No 

m ale family produced a significant result.
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(iii) D efensive

The percentage of flat-bred foals th a t did no t exhibit any  defensive behaviours 

w as 98.7%; 1.3% did. No female or m ale family produced  a  significant re su lt 

b u t th is  kind of extrem e split probably m ade it a lm ost im possible to find one.

(iv) Locom otory

The percentage of flat-bred foals th a t  did no t exhibit any  of the  behav iours 

c lassed  as locomotory w as 43.1% ; 56.9%  did. A greater th a n  expected 

proportion of foals from female family 2 (N=74; p<.05) exhibited  a t leas t one 

locomotory behaviour.

(v) Freezing

The percentage of flat-bred foals th a t  did no t exhibit any  freezing behaviours 

w as 80.5%; 19.5% did. No female family produced  a  significant re su lt b u t a  

greater th an  expected proportion of foals from m ale family 1 (N=233; p<.05) 

exhibited a t least one freezing behaviour while a  g reater proportion  of those  

from male family 13 (N=84; p<.05) showed none.

(vi) Escape
The percentage of flat-bred foals th a t  did no t exhibit any  escape behaviours 

w as 90.4%; 9.6% did. No female or m ale family p roduced  a  significant resu lt.

4 .3 .7  Pedigree D iversity Scores (PDS)

As m ost of the  ‘national h u n t-b re d ’ foals have pedigrees th a t are n o t yet 

included in the  www.pedigreequery.com  d a tab ase , only the  ‘fia t-b red ’ foals 

were u sed  in the  analyses of PDS scores.

4 .3 .7 .1  F ive-generation pedigrees

W ith five-generations the  range of different an im als w ith in  any one pedigree 

w as from 48 to 62 individuals. The m ode value w as 61, the  m edian  59 and  

the  m ean num ber of individuals in a  pedigree w as 59.10 (s.e.m.=.06). A to tal 

of 205 foals (14.4%) showed no inbreeding  w ithin  five generations while a 

fu rther 285 (20.0%) had  only one duplication  w ith in  those  five generations.

As there were less th an  10 foals w ith a  PDS of 48, 49, 50, 51 or 52, th ese  were 

grouped together (N=23) before a  correlation betw een PDS an d  the  proportion
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of foals th a t  exhibited a t leas t one behaviour in  an y  of the six categories (Table

4.8) could be calcu lated . The correlational an a ly sis  showed th a t vocalisation 

(rs=.691; N=l l ;  p<.05) decreased  as a pedigree becam e m ore inb red  (PDS 

decreased) an d  th a t  escape behaviours (rs=-.627; N=l l ;  p<.05) in creased  as 

the  PDS decreased.

Table 4.8: The proportion of foals represen ting  each 5-genera tion  PDS th a t  scored 1 in each of
the six behavioural categories.

PDS N vocalisation em otionality defensive locomotory freezing escape
62 205 50.7 51.7 .5 56.6 21.0 8.8
61 285 48.4 49.1 2.8 60.7 20.7 9.1
60 207 59.9 46.4 .5 52.7 15.5 8.7
59 246 50.8 50.8 .4 51.2 15.9 11.8
58 190 48.9 57.9 1.1 55.8 20 .0 9.5
57 115 46.1 59.1 .9 64.3 20.9 6.1
56 48 50.0 54.2 .0 64.6 27.1 4.2
55 59 40.7 39.0 5.1 67.8 27.1 13.6
54 30 46.7 50.0 .0 53.3 13.3 13.3
53 18 38.9 66.7 5.6 38.9 22.2 16.7
48-52 23 47.8 60.9 4.3 56.5 26.1 17.4

4 .3 .7 .2  Four-generation pedigrees

W ithin four-genera tions the  range of different an im a ls  w ithin any  one pedigree 

w as from 24 to 30 individuals. The mode value w as 30, a s  w as the  m edian, 

while th e  m ean  n u m b er of individuals in a  pedigree w as 29.43 (s.e.m .=.022). 

A total of 826 foals (58.0%) showed no inb reed ing  w ithin four generations 

while a  fu rth e r 456 (32.7%) had  only one dup lica tion  w ithin  those  four 

generations.

As there  w ere very few foals w ith a  PDS of e ither 24 , 25, 26 or 27, th ese  were 

grouped together (N=64) before a  correlation betw een  PDS an d  the  proportion 

of foals th a t  exhibited a t leas t one behaviour in a n y  of the  six categories (Table

4.9) could be calcu lated . The correlational an aly sis  show ed th a t both  

defensive behaviours (rs=-1.000; N=4; p<.001) a n d  escape behav iours (rs=- 

1.000; N=4; p<.001) increased  as PDS decreased , th a t  is, th ese  behaviours 

were m ore likely to be exhibited as  the am oun t of inbreed ing  increased  (lower 

PDS).
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Table 4.9: The proportion of foals rep resen ting  each 4-generation  PDS th a t scored 1 in each  of
the six behavioural categories.

PDS N vocalisation em otionality defensive locomotory freezing escape
30 826 52.2 49.3 1.2 56.4 19.0 9.2
29 466 48.3 55.4 1.3 57.1 18.9 9.7
28 70 41.4 50.0 1.4 70.0 25.7 10.0
24-27 64 50.0 54.7 3.1 46.9 23.4 14.1

4 .3 .8  Separation study foals
A total of 7 foals (m=3; f=4) th a t were observed in the  separa tion  s tudy  

(C hapter 3) were a ssessed  in the  auction  ring. All were flat-bred, six were 

from the  ‘iso la ted ’ group and  one from the  ‘accom pan ied ’ group. Six w ere now 

9 m o n th s  old while one of the colts was 8 m o n th s  old.

W hen th ese  foals’ re su lts  from the  separation  s tu d y  were correlated w ith th e ir 

to tal scores on each  of the  six behavioural categories (from the  auction  ring) 

an d  the  recoded scores, th a t is w hether or no t they  showed a t leas t one 

behav iour in any  of those  categories, four significant re su lts  were found. With 

a  total of 60 (5 x 12) correlations perform ed on the  scores from the  

‘accom pan ied ’ group one would expect 3 to be significant a t the  5% level by 

chance.

The percen tage  of tim e spen t moving abou t in th e  stab le  while the ir dam  w as 

a t the  covering shed  w as significantly re la ted  to bo th  the  n u m b er of 

locom otory reactions they  showed in the  auction  ring  (rs=-.927; N=7; p<.01) 

an d  to w h e th er or no t they  showed any locom otory behav iours (rs=-.856; N=7; 

p<.05) while in  the  auction  ring. The am o u n t of tim e sp en t pawing in the  

stab le  w as significantly re lated  to both  the  to ta l score obtained  in  the  

em otionality  category (rs=-.854; N=7; p<.05) an d  to w hether or n o t they 

show ed e ither of the  behaviours in th a t category (rs=-.798; N=7; p<.05), 

nam ely defecation or sweating.

These re su lts  suggested  th a t the greater the  percen tage  of tim e a foal sp en t 

moving a ro u n d  the  stab le while its  dam  w as a t the  covering shed, th e  fewer 

locom otory behav iours it showed in the auction  ring. Sim ilarly, the  m ore tim e 

th a t a  foal sp en t paw ing in the stable, the less likely it w as to sw eat or 

defecate while it w as in the  auction  ring.
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4 .4  S um m ary  an d  D iscussion
One of the  difficulties in a ssess in g  ju s t  how stressfu l any situ a tio n  is to a  

group of ind iv iduals as  a  whole is the am ount of in terind iv idual varia tion  there  

is w ith in  th a t  group. A variety of factors can  influence w hat c au ses  one 

indiv idual to perceive a  s itua tion , th a t will provoke little or no response  from 

an o th er, a s  s tressfu l or th rea ten ing . Horses, however, tend  to be neophobic, 

leading th em  to often trying to avoid unfam iliar or th rea ten in g  s itu a tio n s  

(Cooper, 1998; Mai, McCall, C um m ins 86 Newland, 1994; McCall, S alters 85 

Sim pson, 1993). This s tudy  investigated w h e th er or no t a  n u m b er of 

in d ep en d en t variab les could be related to reactiv ity  show n by w eaned 

th o roughbred  foals du rin g  the ir first experience of the  auction  ring. Tentative 

links w ere found  w ith several of these  variables though , in som e cases, th ese  

links m ay be unre liab le . The findings are d iscu ssed  in the  order in w hich they  

are  p resen ted  above.

4 .4 .1  Age
The older a  foal is th e  m ore experience it h a s  and , one could expect, the  m ore 

novel s itu a tio n s  it h a s  encountered . H e /sh e  is probably  m ore u sed  to being 

han d led  th a n  the  younger foal and  m ay be m ore likely to tru s t  a  fam iliar 

h an d ler w hen p resen ted  w ith a  stress-provoking s itua tion . T his is all p a rt of 

its  developing m a tu rity  and  evidence suggests th a t  it is the  physical an d  

m en ta l developm ent th a t would appear to be m ore im portan t, particu larly  in 

very young foals, ra th e r  th an  intensive tra in ing  or hand ling  provided in its 

earliest days of life.

R esults p re sen ted  above showed th a t there  w as a  significant re la tionsh ip  

betw een age an d  the  am o u n t of em otionality (%2=26.56; df=6 ; p<.001), freezing 

(X2=27.75; df=6 ; p<.001) and  escape (x2=15.98; df=6 ; p<.05) behav iours show n 

by the  foals an d  also th a t there  w as a correlation betw een age an d  the  m ean 

ran k s  p roduced  by th a t initial te s t and  bo th  th e  am o u n t of vocalisation 

(rs=.964; N=7; p<.001) and  the  to tal reactivity score (rs=.821; N=7; p<.05) 

obtained. Freezing a n d  escape behaviours were found  to decrease  w ith age, 

while vocalisation, signs of em otionality, th a t is sw eating  an d  defecating, an d  

the  to ta l am o u n t of reactivity shown, increased  w ith age.
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Freezing and  escape behaviours rep resen t the  ‘flight’ p a rt of the  ‘flight or fight’ 

response  an d  it would appear, as  one m ight expect, th a t as  the  anim al 

acqu ires m ore life experience an d  learns to tru s t  a  h a n d le r’s decision to en ter 

a  novel environm ent, the urge to flee is reduced . As B udd (1996, p .51) states: 

“No foot, no escape - so any horse  th a t willingly lifts its  feet to be cleaned, or 

even s tep s  ou t w ithout hesita tion  on to a  s trange, u n te s ted  surface is showing 

a  degree of tru s t  and  confidence th a t goes ag a in st a  deeply ingrained  ru le  of 

th u m b ”. As the  am ount of vocalisation, sw eating or defecating, and  th e  total 

reactivity score increase w ith age, it m ay be th a t the  urge to flee is ju s t  be tter 

controlled. Why should  these  o ther signs of reactivity increase  w ith age? It is 

possible th a t the  younger foals have undergone th e ir s tressfu l experiences, for 

exam ple, farrier visits, veterinary  checks, w eaning, sa les p reparation , in a 

m ore condensed  tim e frame th an  the  older foals an d  so d o n ’t reac t as  strongly 

w hen p resen ted  w ith yet an o th er one, the  auction  ring. The older foal, in 

co n trast, m ay have had  a  greater tim e sp an  betw een th ese  experiences and, 

hence, reac ts  m ore strongly w hen p resen ted  w ith ano ther. In short, one could 

specu la te  th a t the  younger foal h a s  come to expect frequen t change an d  so 

h an d les  it be tte r w hereas the older foal is not so p repared , b u t there  is no firm 

evidence to su p p o rt th is  here.

4 .4 .2  G ender

There is a  perception am ongst som e who w ork w ith tho roughbreds th a t fillies 

are  ‘flightier’ th a n  colts and  th a t colts are m ore aggressive th a n  fillies. 

However, o ther th an  anecdotes, there  is no evidence for th ese  positions. 

F urtherm ore , it is not absolutely  clear w hat crite ria  m ake u p  ‘flighty’, for 

exam ple, though  th is  term  typically seem s to indicate  excitability an d  being 

highly reactive. Mills (1998) h as  identified ‘fligh tiness’ a s  a  com bination of a 

tendency  to ru n  away and  speed of m ovem ent. There is also a  question  over 

how su ch  behaviours are in te rp re ted  by different h an d lers , particu larly  as 

perception  can  be affected by w hat we expect to see; eagerness a t being 

b rough t ou t to the paddock could be in te rp re ted  as ‘being difficult’ if the  

h a n d le r’s perception of the  anim al is as one who can  be difficult to handle.

No significant differences were found here betw een the  two genders in te rm s of 

the  to tal am o u n t of reactivity show n or in the  am o u n t of defensive, 

locomotory, an d  freezing behaviours. There w as a  difference, however, in
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te rm s of the  am o u n t of vocalisation an d  n u m b er of tim es a  foal show ed escape 

behaviours. Colts who w hinny a  lot are often described by h an d lers  as  being 

‘colty’ b u t colts were found to w hinny less often in the  ring th a n  fillies (z=- 

2.29; p<.05). They did, however, exhibit m ore escape behaviours (z=-2.06; 

p<.05) th a n  fillies.

Escape behav iours were m easu red  in te rm s of trying to leave the  ring by 

p u sh in g  th ro u g h  the  barrier placed across the  exit, the  n u m b er of s tep s  taken  

while moving backw ards an d  the  n u m b er of tim es the  foal pulled  backw ards 

ag ain st the  handler. They rep resen t an  a ttem p t to flee from a  s tress- 

provoking s itu a tio n , p a rt of the  ‘flight’ response  show n by a  prey anim al. 

Such behav iours, show n in the  auction  ring, often trigger p u n ish m en t from 

the h an d ler or a  bystander, u su a lly  in  the  form of a  blow from the  end  of the 

lead rope, a  slap , a p u sh  or having som ething  waved a t them .

H andlers asked  why they p u n ish  su ch  resp o n ses  ra th e r th a n  recognise them  

as a  sign of nerv o u sn ess  an d  m ake a ttem p ts  to calm  the  anim al often say they  

are trying “to stop  h im /h e r  from getting away w ith it”. It is u n c lea r ju s t  w hat 

‘i t ’ is b u t it seem s th a t the  escape behav iours, and  indeed freezing behaviours, 

are often in te rp re ted  as m isbehaviour ra th e r th a n  as a  sign of ne rvousness. 

Kiley-W orthington (1997) w arns against in terp re ting  equine behav iour in “a  

totally h u m an  way” (p. 109) and  po in ts o u t th a t  th is  idea of a  ho rse  “trying to 

get away it” or “trying to ou tdo” the  h an d le r is a  popu lar concept th a t  is 

actually  ta u g h t in equine tra in ing  m anuals. If a  ho rse  is p u n ish ed  w hen it 

show s a  fear response  th en  all the  h an d le r h a s  done is to confirm  th a t  th is  

was indeed a  s itua tion  deserving of caution , yet the  h an d le r is tau g h t, and  

presum ably  believes, th a t h e /s h e  h a s  done a  good job  of hand ling  th is  

troublesom e anim al. W hether or n o t th is  perception  of the  anim al trying to 

‘get aw ay’ w ith som ething is m ore com m on with, say, colts th a n  fillies, h a s  not 

yet been  investigated.

Overall the  re su lts  here would suggest th a t  while there  is no difference 

betw een colts an d  fillies in how m uch  reactivity they  show  during  th e ir first 

experience of the  auction  ring, there  is a  difference in w hat types of 

behaviours they  show to produce th a t overall score. G ender ten d s  to be 

overlooked in equine tem peram ent s tud ies, possibly due to the  often-sm all
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n u m b ers  of anim als involved. Wolff et al. (1997) found th a t th e re  w^ere only 

slight gender differences am ongst a  varying n u m b er of young ho rses 

(m axim um  N=42) on a num b er of behavioural te s ts  w hereas Momozawa et al. 

(2003), who indicated the  n u m b er of en tire  m ales, geldings an d  fem ales in 

th e ir tem peram ent study  of 86 ho rses  of various b reeds, including  

thoroughbred , did no t report any gender effects in th e ir resu lts . Similarly, 

V isser et al. (2001) gave a  gender breakdow n of th e ir 41 D utch  W armblood 

sub jec ts  b u t only reported analysis in te rm s of age. V isser et al. (2003), 

however, did report some gender differences in reactivity on a  perform ance 

test: geldings refused to ju m p  significantly m ore th a n  fillies, b u t th ese  were 

three-year-old  show jum pers in tra in ing  ra th e r  th a n  foals.

4 .4 .3  Coat Colour

The idea th a t coat colour in an im als m ay be re la ted  to tem peram en t h a s  been 

investigated from time to tim e w ith one a u th o r sta ting  “ligh t-sk inned  horses, 

su ch  as the  Palomino or Pinto, are gentle; d a rk -sk in n ed  c h e s tn u ts  are u n ru ly ” 

(Keeler, 1947, p.271). There are no palom ino or p in to  tho roughbreds and  

alm ost all thoroughbreds have d ark  skin. The exceptions are the  tiny handfu l 

of w hite thoroughbreds who have been born in  America, m ost recently  2004 

filly foal Snow Robin (USA), a  dau g h ter of Rob ‘N Gin (USA) an d  the  u n raced  

w hite m are Snow Baby Go (USA). W hite h o rses  have p ink  skin.

In the  thoroughbred  b u s in ess  there  is often a  perception  th a t  c h e s tn u ts  are 

m ore ‘excitable’ th an  the m ore ‘solid’ bays, or th a t b lacks are aggressive. 

Again, there  is only anecdotal evidence to su p p o rt th is , m uch  of w hich m ay 

reflect an in terpre ta tion  of behaviour influenced  by preconceived ideas. This 

s tudy  found no evidence th a t ch es tn u ts , b ay s/b ro w n s, greys or b lacks react 

any differently to a  novel situation .

Such is the  negative perception of b lack  ho rses  th a t few ow ners actually  

reg ister their thoroughbred  foals as  having th a t coat colour - d a rk  brow n is 

w hat will often be registered if even a  handfu l of brow n h a irs  are found in  the  

an im al’s coat. It is true , however, th a t b lack is a  som ew hat ra re  coat colour in 

thoroughbred  horses. M ultiple G roup 1 w inning filly Six Perfections (FR), 

born  in France in 2000, is a  cu rren t exam ple: h e r sire is da rk  brown. A nother 

is 2004 S takes w inning filly Petit Calva (FR), the  p roduct of two bays. As only



two b lack  foals were am ong the  1771 observed here, there  is insufficient 

evidence to be able to com m ent on w hether or n o t they reacted  any  m ore 

strongly to th e ir auction  ring th an  foals of any o th er colour.

4 .4 .4  Flat - V -  N ational Hunt

The pu rpose  of the  ‘national h u n t-b re d ’ observations w as for com parison of 

th e ir reactivity  scores w ith those of the  ‘fla t-b red’ foals to determ ine w hether 

differences in h and ling  practices m ight be a factor in the  scores. G ibbs and  

C ohen (2001, p .280) found th a t in America “w eanlings and  yearlings were 

reportedly  m anaged for m oderate growth on 74% of farm s and  for rapid  

growth on 26% of farm s”. There do n o t appear to be any com parable figures 

for any  of the  m ajor E uropean  coun tries  b u t th e re  is little doubt, particu larly  

w hen one looks a t the  an im als th a t tu rn  up  in auction  rings in Ireland and  

England, th a t a considerable num b er of the  foals an d  yearlings have been  

clearly m anaged for m oderate to rap id  growth. Some foals appear in the  ring 

looking like a  yearling, o ther th an  the  fact th e ir knees are still open - the  

epiphyseal p late  h a s  not yet fused.

While m anaging  for rapid  growth m ay have sh o rt-te rm  com m ercial benefits to 

the  b reeder or p inhooker (one who buys a  foal w ith the  hope of selling it for a 

profit as  a  yearling), the  an im als are likely to be m ore prone to in ju ry  as 

racehorses. O steochondrosis (OCD), a  developm ental d isorder th a t 

p articu larly  affects young thoroughbreds, it is charac te rised  by abnorm al 

growth of bone an d  cartilage. It can  affect any of the  m ajor jo in ts  of the  horse 

b u t is typically seen  a ro u n d  the  knees. Dyson (1987, p. 173) repo rts  th a t 

clinical signs of the  d isease  are u sually  evident w ith in  the  first two years  of life 

and  th a t, in B ritain , it is m ost com m only seen  in tho roughbreds. The 

condition requ ires surgery.

‘F la t-b red ’ ho rses  are bred  an d  reared  for precocity, to be ready to race a t the  

age of two or th ree , and  are often intensively han d led  from birth . ‘National 

h u n t-b re d ’ ho rses  are bred  and  reared  to m atu re  m ore slowly an d  will not 

s ta r t racing  u n til the  age of four or five. C onsequently , they are often hand led  

less intensively as  foals. The effect on m atu rity  th a t th ese  differences in 

handling , feeding an d  tra in ing  produce could be expected, therefore, to be 

reflected in how foals from the  two sectors h an d led  a  stress-provoking



s itua tion  su ch  as the  auction  ring, particularly  w hen it is considered  th a t, as 

noted  earlier, flat an d  national h u n t stock come from the  sam e basic 

bloodlines.

There w as no difference in the  to ta l am oun t of reactivity show n b u t there  were 

notable differences in how those scores were obtained. For exam ple, flat foals 

showed m ore signs of em otionality (z=-3.31; p<.01) and  m ore locomotory 

behav iours (z=-2.05; p<.05) th a n  national h u n t foals. However th e  national 

h u n t foals exhibited  m ore defensive (z=-3.06; p<.01), freezing (z=-5.43; p<.001) 

and  escape (z=-2.13; p<.05) behaviours th an  the ir flat-bred cohorts.

Increasing  age w as associated  w ith a  decrease in freezing (rs =-1.000; N=5; 

p<.001) and  escape behav iours (rs =-.900; N=5; p<.05) in flat-bred foals b u t 

age w as no t correlated  to th ese  behaviours in the  national h u n t  group. This is 

possibly an  indication  of differences in m aturity  a n d /o r  h u sb an d ry  practices 

betw een the  two secto rs an d  th a t the  national h u n t foals, who m ay have been 

less in tensely  h and led  th a n  the ir flat-bred co u n terp arts  or fed an d  reared  to 

be less physically m a tu re  a t th is  age, h ad  not learned  the  sam e degree of tru s t  

in th e ir h a n d le r’s decision to en ter an  in tim idating environm ent and , hence, 

were m ore likely to a ttem p t to flee or to fight the ir way out.

There is an  early tra in ing  procedure  know n as “foal im prin t tra in in g ” (Miller, 

1991) - Miller acknow ledges th a t ‘im p rin t’ is the  incorrect term  to apply - b u t 

despite claim s of its ability to p roduce horses th a t are easier to handle, 

m anage and  tra in , it h a s  been  found to produce no significant difference in 

reactivity levels in foals’ behaviour a t one, two or th ree  m o n th s  of age 

(Williams et al. 2002) or even a t six m onths of age (Williams et al. 2003). 

Miller’s techn ique, popu lar in America, involves in tensive hand ling  of the  foal’s 

en tire  body a t 2, 12, 24 an d  48 h o u rs  after birth . It would no t be a  practice 

carried  o u t on m any thoroughbred  s tu d  farm s and  it w as no t looked a t in th is  

study.

4 .4 .5  S ires and Paternal Grandsires o f  Flat-bred foals

H oupt an d  K usunose (2000) and  Wolff et al. (1997) report evidence of 

inheritance  of tem peram en ta l tra its  th rough  the  sire tho u g h  th ese  s tud ies 

were perform ed w ith m ore m atu re  anim als. Wolff and  H ausberger (1994), on
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the o ther han d , investigated  the  role of the  sire in the  tem p eram en t of foals 

and  reported  th a t findings supported  su ch  a  link. As there  w ere only 13 

sub jec ts in the  whole s tudy  and  th ese  rep resen ted  five stallions, th e ir re su lts  

need to be trea ted  with caution . The a u th o rs  noted, however, th a t th ese  foals 

were very young (10-12 w eeks of age) and  th a t it rem ained  to be seen  w hether 

or not the  differences they  found would also occur in older an im als.

In the  s tudy  p resen ted  in th is  chap ter, a to ta l of 20 of the  50 individual 

stallions, who had  ten  or m ore foals in the  sam ple, h ad  a  g rea ter th an  

expected proportion of th e ir foals scoring e ither 0 or 1 on a t least one of the  

six categories. Seven of th ese  h ad  20 or m ore rep resen ta tives. Eleven of the  

21 p a ternal g randsires, w ith ten  or m ore foals a ssessed  an d  who h ad  a t least 

two stallion sons each of w hich h ad  a t leas t two foals scored, h ad  a  greater 

th an  expected proportion of th e ir descen d en ts  scoring e ither 0 or 1 on a t least 

of the six categories. While th ese  re su lts  suggest th a t progeny of some 

stallions are m ore likely th a n  those by o thers  to exhibit certa in  types of 

behaviours in the auction  ring, or no t to exhibit them , th e re  are some 

cau tionary  po in ts th a t shou ld  be m ade.

The n u m b ers  of their rep resen ta tives a sse ssed  are, in m any cases, fairly 

small, even in the cases of sires w hose a sse ssed  rep resen ta tives num bered  

betw een 20 and  40, as m ost of th ese  stallions sire betw een 50 an d  200 foals a 

year. While those assessed  m ay indeed form a  rep resen ta tive  sam ple for each 

sire it shou ld  be noted th a t, particu larly  in the  case of the  m ore highly proven 

or prom ising younger stallions, a  considerable n u m b er of th e ir foals from each  

year are often the  property  of m ajor private b reeders and , hence, will no t 

appear in  the  auction  ring. As th ese  m ajor private b reeders are often m ore 

likely th a n  the  b reeders who sell a t foal sa les to own the  m ore choice or highly 

prized broodm ares, it is possible th a t a  s ta llio n ’s sales stock m ay include a  

num ber of individuals who are atypical.

In term s of racing perform ance, for exam ple, there  have been  the  occasional 

stallions w hose best re su lts  come from th ese  private b reeders. Two notable 

exam ples of th is  are Doyoun and  Kahyasi, the  m ajority of w hose m ajor
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w inners have been  bred  by H.H the  Aga Khan, a t w hose s tu d s  they  have been 
b ased .5

Given the  n u m b er of te s ts  perform ed a  m ore s tringen t significance level 

should  probably be applied. This can  be done by dividing .05 by the  num b er 

of te s ts  perform ed. For sires of flat-bred foals, on w hich there  were 300 

binom ial te s ts  perform ed, th is  would m ean th a t in order for a  re su lt to be 

significant a t th e  5% level, the  p-value would actually  have to be p<.0002. 

Therefore, the  only significant finding would be th a t foals by Jo s r  A lgarhoud 

(n=13) are m ore likely th a n  foals by o ther sires to exhibit locomotory 

behav iours in the  ring. Given the  ra th e r sm all n u m b er of rep resen ta tives of 

th is stallion th a t were assessed  and  the  fact th a t SPSS 11.0 only gives p- 

values to th ree  decim al places, one could still no t be confident in th a t resu lt.

Sim ilar cau tions apply to in te rp re ta tion  of the  re su lts  from the  pa te rn a l 

g randsires. An additional one, however, is th a t the  re su lts  of a  single stallion 

son m ay be the  reason  why a  pa te rn a l g ran d sire ’s overall re su lts  m ay be 

noted. For exam ple, D arsh aan  (n=33), who had  a  g rea ter th an  expected 

proportion of h is  d escen d en ts  failing to exhibit any  locom otory behav iours or 

signs of em otionality, owes h is place on Table 4.4 solely to the  scores of the 

foals by h is son J o s r  A lgarhoud (n=13). Similarly, rem oving the  d a ta  from the  

D iktat (n=20) foals from W arning’s (n=55) d a ta  sees th is  p a te rn a l g randsire  

rem oved from the  table also, while A honoora (n=21) owes h is  p resence  to the  

foals of h is  son Dr Devious (n=6). Form idable (n=14) to those  by h is son 

Forzando (n=5), N orthern D ancer (n=24) is no ted  solely because  of h is  son 

Night Shift (n=20) an d  S torm  Bird (n=39) is no longer significant w hen h is son 

Mujadil (n=19) is rem oved from consideration. If a  m ore s trin g en t significance 

level is adopted, as w ith the  individual sires of foals, th en  a  p-value of p<.0004 

would be requ ired  to be significant a t the  5% level - a  to tal of 126 binom ial 

te sts  were perform ed on the  pa te rn a l g randsires. This would elim inate all the  

pa ternal g randsires  from consideration.

^ Doyoun and  K ahyasi spen t the m ajority of the ir stallion careers a t the  Aga K han’s Irish s tu d s, 
Ballym any S tud  an d  then  Gilltown S tud. Doyoun, sire of cham pion colts Daylami and  Kalanisi, 
moved to Turkey in 1998 and  died in 2002. Only one of h is five G roup 1 w inners w as no t bred 
by the Aga Khan. Kahyasi, also the sire of Classic w inners, is cu rren tly  based  a t h is ow ner’s 
French stud . Four of h is five G roup 1 w inners were bred by the Aga Khan - the fifth w as sold in 
utero from h is Irish broodm are band.
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In sum m ary , while a  n u m b er of stallions h ad  greater th a n  expected 

p roportions of th e ir rep resen ta tives scoring 0 or 1 on the  various behavioural 

categories, adopting  the  m ore s tringen t significance level, a s  ou tlined  above, 

suggests th a t th e re  is no link  betw een sire, or p a te rn a l g randsire , an d  how 

foals respond  to th is  stress-provoking  situation . Some academ ic evidence and  

a  considerable am o u n t of anecdotal evidence suggests th a t  behavioural 

tendenc ies are indeed p assed  on b u t tak ing  the  m ore s trin g en t view of the 

resu lts , the  evidence found suggests caution . It is also w orth  considering  th a t 

m uch  of the  anecdotal evidence is based  on h an d lers  recognising tra its  from 

the  sire appearing  in th e ir offspring - ne ith e r the  cu rren t s tudy  nor those 

pub lished  ones m entioned  above, have a ssessed  the  ac tu a l stallions 

them selves. F u tu re  resea rch  should  ideally include d a ta  from th a t source.

4 .4 .6  Sires and Paternal Grandsires o f  N ational hunt-bred foals

Only th ree  of the  11 individual stallions, who h ad  ten  or m ore of th e ir foals 

a ssessed , had  a  g reater th a n  expected proportion of th ese  foals scoring either 

0 or 1 in any  of the  behavioural categories. Of the  p a te rn a l g randsires  only 

one of the  th ree  who had  a t leas t ten  represen ta tives an d  a t leas t two stallion 

sons who had , in  tu rn , a t leas t two of th e ir foals a ssessed , h ad  a  g reater th a n  

expected proportion  scoring either 0 or 1 in any of the  categories.

N um bers in all cases were very sm all, particu larly  w hen it is considered  th a t 

the  m ore popu lar na tiona l h u n t stallions often sire betw een 100 an d  300 foals 

in a  single year, an d  so there  is the  possibility, in bo th  the  analysis  of the  

individual sires an d  the  pa te rn a l g randsires, of bo th  Type I and  Type II errors 

occurring. For exam ple, in 2003 O scar (n=14) sired a t leas t 190 live foals 

(W eatherbys G roup Ltd, 2003) - re tu rn s  for m ore th a n  30 of the  m ares he 

covered were no t filed in tim e for publication  of the  to ta l num ber. Therefore 

the  O scar foals a sse ssed  here  rep resen ted  ju s t  over 7% of all h is  know n foals 

born  in th a t year.

If the  m ore s trin g en t significance level, described above, is applied th en  a  p- 

value of p<.0008, for the  individual sires, is requ ired  to be significant a t the 

5% level and  a  p-value of p<.003 is required  for the  p a te rn a l g randsires. At 

these  values no stallion  produced a  significant resu lt.

116



4 .4 .7  Broodmare Sires o f  Flat and National Hunt-bred foals

Of the  26 broodm are sires who had  ten  or m ore rep resen ta tives am ongst the 

flat-bred foals, only two had  a  g reater th a n  expected proportion of the ir 

d escen d en ts  scoring e ither 0 or 1 in any of the  six behavioural categories. The 

n u m b ers  involved in all cases were very sm all. Only one of the  six national 

h u n t  broodm are sires had  a  greater th a n  expected proportion of h is 

rep resen ta tives scoring 0 or 1 in any of the  six behavioural categories. Again 

the  n u m b ers  of rep resen ta tives were very sm all. This increases th e  likelihood 

of Type 1 or Type II e rro rs occurring.

If the  m ore s trin g en t significance level is adopted  th en  flat broodm are sires 

w ould require a  p-value of p<.0003 to p roduce a  significant re su lt a t the  5% 

level an d  na tiona l h u n t broodm are sires would require a  p-value of p<.002 to 

be significant a t the  sam e level. U sing th is  criterion no broodm are sire, in 

e ith e r category, w as significant.

4 .4 .8  Fem ale and ‘m ale’ fam ilies

Lowe (1895) classified female lines into fam ilies based  on the  n u m b er of 

C lassic w inners they  had  produced. He also identified four of th ese  as 

‘ru n n in g ’ or Tem inine’ fam ilies an d  five as  ‘s ire ’ or ‘m ascu lin e ’ families. W ithin 

50 years  of h is  w ork having been  published , pedigree an aly sts  w ere already 

question ing  the  m erit of the  system  (Miller, 1939). Even so the  figure system  

w as widely u sed  by m any  breeders, som e w ith considerable  success , tho u g h  it 

is a  system  th a t is seldom  u sed  today. Also, as  ind icated  in C hap ter 2, Hill et 

al. (2002) found genetic evidence to suggest th a t som e of the  fam ilies m ay 

have becom e m ixed u p  or confused  over tim e w ith the  re su lt th a t the  

num bering  system  m ay be com pletely inaccura te . D espite th ese  concerns the 

family n u m b ers  were tak en  as reported  for the  p u rp o ses  of th is  thesis . There 

were som e significant re su lts  found b u t, as outlined  below, th ese  shou ld  be 

trea ted  w ith caution .

Four fem ale fam ilies an d  five ‘m ale’ fam ilies produced  a  significant re su lt on a  

single behavioural category while one female family an d  one ‘m ale’ family were 

significant in two categories. These re su lts  suggest tem peram en ta l tendencies 

m ay be p assed  on th ro u g h  m ares from som e lines. The ‘m ale’ families, of 

course, are the  stallions th a t come from a p a rticu la r female family. However



the  possibility of o ther variab les being involved in th ese  re su lts  canno t be 

ignored.

For exam ple, a  greater th a n  expected proportion of foals from fem ale Family 1 

vocalised while in the  ring (N=254; p<.05). Of th ese  254 individuals, 16 were 

by th ree  stallions who also had  a  greater th a n  expected proportion of the ir 

progeny who vocalised a t leas t once in the  ring. If the  progeny of each  of these  

individual stallions is rem oved, th a t is remove the  d a ta  from one stallion while 

leaving in the  o ther two, th en  it em erges th a t  re su lts  from the  five D esert 

Prince foals ap p ear to be a  factor. W hen th e ir d a ta  were rem oved and  the  

binom ial te s t re ru n . Family 1 w as no longer significant in th is  category. 

Removing only the  two M ujahid foals or the  n ine Royal A pplause foals had  no 

ap p aren t effect, th a t is, th e re  rem ained  a  g rea ter th a n  expected proportion of 

foals from Fam ily 1 who vocalised. In sum m ary , as  show n earlier (Table 4.4) 

D esert Prince (N=18; p<.01) had  a  greater proportion of h is foals th a t  vocalised 

a t least once in the  auction  ring. Of th ese  18 five were ou t of m ares from 

Family 1, a  family th a t also had  a  g reater th a n  expected proportion of its foals 

who scored 1 in th is  category. W hen th ese  five D esert Prince foals are 

rem oved from the  Family 1 d a ta  th en  Family 1 no longer h a s  a  significant 

proportion of its  rep resen ta tives vocalising in the  auction  ring.

It is in te resting  th a t D esert Prince is h im self from Family 1 b u t w hen the  

binom ial te s t is re ru n  on the  d a ta  from his foals b u t leaving ou t those from 

the  five from family 1, there  is still a  significantly greater th a n  expected 

proportion of h is  foals vocalising in the  ring (N=13; p<.05).

A sim ilar look a t female Family 11, however, show s th a t none of the  sires of 

these  31 foals h ad  a  greater th a n  expected proportion  of th e ir foals scoring 1 

on em otionality, yet Family 11 (N=31; p<-01) does. Also, sires from family 13 

had  a greater th a n  expected proportion of th e ir rep resen ta tives rem aining 

silen t in the  ring (N=84; p<.01) yet n ine were ou t of m ares from fem ale family 

1, w hich, as no ted  above, were m ore likely to vocalise. These sire family 13 

foals also included  five individuals from female family 22 who were also m ore 

likely to rem ain  silen t in the  ring (N=45; p<-01) b u t rem oving th is  q u in te t and  

re ru n n in g  the  binom ial te s t saw  sire family 13 rem ain  significant a t the  1% 

level in th is  category.



However, as there  were 126 binom ial te s ts  perform ed on female fam ilies and  

120 on m ale fam ilies, application of the  m ore s tringen t significance level 

outlined  above would elim inate all fam ilies from consideration  as the  p-values 

requ ired  to be significant a t the  5% level would be, respectively, p<.0004 and  

p<.0005.

4 .4 .9  Pedigree D iversity  Scores (PDS)

The m ajority of raceho rses are inbred  to som e degree w ith in  the  first five 

generations of th e ir pedigrees. This is generally looked upon  as being 

favourable, w ith the  idea th a t inbreeding  to a  p a rticu la r influential sire or 

m are will increase  the  chances of the  anim al becom ing a  successfu l racehorse. 

A lthough top bloodstock analyst Tony M orris com piles and  pu b lish es  a  list in 

the  Racing Post new spaper, a t the  end of every year, of all the  sea so n ’s Pattern  

w inners, show ing w hich were inbred  an d  w hich were ou tcrosses, a  s ta tistica l 

analysis  of w hether or no t inbreeding to any  p articu la r anim al is actually  

usefu l h a s  seem ingly never been conducted.

Though inbreed ing  h a s  been exam ined in several species, the  tra its  u n d e r 

exam ination  are often m ore re la ted  to m orphological tra its , fertility, longevity 

or m eat quality  (e.g. Zechner et a l ,  2002; Burrow, 1998; E cranbrack  & 

Knight, 1993; MacNeil, D earborn, Cundiff, D inkel & Gregory, 1989; Dinkel, 

A nderson, Parker & Trevillyan, 1972). Inbreeding is u su a lly  determ ined  using  

W right’s coefficient of inbreeding  b u t, as explained in C hap ter 2, th is  m ethod 

is inappropria te  for application to tho roughbred  horses.

The m ethod of looking a t inbreeding  th a t w as designed an d  applied here  found 

th a t how foals score in th ree  of the  six behavioural categories is re la ted  to the  

am o u n t of diversity in th e ir pedigrees. These were a  reduction  in vocalisation 

b u t an  increase  in  defensive an d  escape behav iours as  pedigrees becam e m ore 

inbred . Those m ore inbred  w ith in  five generations show ed a  reduction  in 

vocalisation ( r s = . 6 9 1 ;  N=l l ;  p<.05), increased  inbreeding w ithin  four 

generations w as associated  w ith an  increase  in defensive behaviours ( rs= -  

1.000; N=4; p<.001), while an  increase  in escape behav iours w as associated  

w ith m ore inb red  pedigrees of bo th  five ( r s = - . 6 2 7 ;  N=l l ;  p<.05) an d  four ( rs= -  

1.000; N=4; p<.001) generations.
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A decrease  in the  am o u n t of vocalisation is generally a  sign of increasing  

m atu rity , a  lesser need  to con tac t o ther conspecifics w hen p resen ted  w ith an 

u n u su a l situation . The increase  in fight an d  flight resp o n ses  would be in 

agreem ent w ith com m only held opinion th a t the  m ore inbred  an  individual is 

the  m ore ‘highly s tru n g ’ he is. If the  anim al is m otivated to exhibit defensive 

or escape behav iours a t a  tim e of s tress , th is  m ay be s tronger th a n  the 

m otivation to seek  ou t o thers  of its  k ind, hence the  corresponding  decrease in 

vocalisation. From  an  evolutionary po in t of view th is  would m ake sense: 

en su re  your own survival before worrying ab o u t anyone e lse’s.

Burrow  (1998) investigated  the  effects of inbreed ing  on a  n u m b er of a ttr ib u te s  

in tropical beef cattle  and  took flight speed to be a  m easu re  of tem peram ent. 

Though the  changes in flight speed  scores were sm all they  were “in a 

favourable d irection, ind icating  th a t m ore highly inbred  an im als were more 

docile” (p.240). This would con trad ict w hat w as found here w ith regard to the 

increase  in escape behaviours in foals. The m ore inbred  foals were m ore likely 

to flee or exhibit defensive behaviours.

This could reflect a  difference betw een the  species or the  way in w hich 

tem p eram en t w as exam ined. The way in w hich tem peram en t is defined or 

a sse ssed  will, of course, have an  im pact on the  findings. R uefenacht, 

G ebhard t-H enrich , Miyake and  Gaillard (2002) highlighted th is  w hen showing 

th a t various s tu d ies  on heritab ility  of tra its  in can ine  b reeds found differing 

re su lts . M ackenzie, O ltenacu and  Leighton (1985), for exam ple, found 

evidence for heritab ility  of tem peram en t in G erm an S hepherds while W ilsson 

an d  S undgren  (1997) found little evidence of th is  in the  sam e breed.

A nother m ethod  of looking a t the  potentia l effects of inbreeding  on the  

behav iour of tho roughbred  foals would be to look a t the  specific an im als to 

w hich they  are inbred , for exam ple, does being inbred  4x4 N orthern  D ancer 

increase  or decrease  the  likelihood of a  foal exhibiting  a  p a rticu la r type of 

behav iour while in the  auction  ring. This, however, would rep resen t a  

considerable resea rch  project in itself.
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4 .4 .1 0  Separation Study foals

Only seven of the  57 foals observed in the  separa tion  s tudy  (C hapter 3) were 

available for a sse ssm e n t in the  auction  ring. Even so, two m easu res  from the  

in itial s tudy  were found to be significantly re la ted  to two categories scored in 

the  auction  ring.

The percentage of tim e foals sp en t m oving ab o u t the  stab le  while th e ir dam  

w as a t the  covering shed  w as significantly re la ted  to bo th  the  n u m b er of 

locom otory behav iours they  showed in the ring and  to w hether or no t they 

show ed any  locom otory behaviours. However the  re la tionsh ip  w as no t in the  

d irection one m ight im m ediately expect as the  m ore tim e they  sp en t engaged 

in th e  behaviour in the  stable, the  less they  exhibited  it in  the  ring. A factor 

m ay lie in the  m otivation beh ind  the  behaviour in the  two situa tions. In the  

stab le  the  foals were d is tressed  a t being left alone an d  th e ir m otivation for 

engaging in locom otory behaviour will have stem m ed from a desire to follow 

th e ir m other. As they  ju s t  end u p  going a ro u n d  in circles, or from one side of 

the  stab le  to the  o ther an d  back, su ch  behav iour du ring  the  separa tion  period 

can  be considered  as  a  d isp lacem ent behav iour (McGee 86 Sm ith, 2004a; Kiley- 

W orthington, 1997). A nother possibility is th e  m otivation of a  prey anim al to 

escape a  danger by keeping on the  move. In th e  auction  ring, however, the  

locom otory resp o n ses  recorded rep resen ted  a  lesser degree of s tre ss , m ore 

ak in  to s tartle  or m ild uncerta in ty . These m otivational differences do not 

explain why a  negative correlation shou ld  have been  found betw een the 

percen tage of tim e a  prew eaned foal sp en t m oving ab o u t its  stab le an d  both  

the  n u m b er of locom otory behaviour show n in  the  auction  ring or w hether or 

no t they  showed any locomotory behav iours in th a t venue b u t they  suggest 

th a t  the  m otivation of th ese  seven foals to perform  locom otory behav iours m ay 

be s trongest w hen they  are exhibiting high levels of s tre ss  or frustra tion .

The o ther notable  re su lt w as th a t the  m ore tim e a  foal sp en t paw ing in the 

stab le  during  its  separa tion , the  less likely it w as to sw eat or defecate while it 

w as in the  auction  ring. Again, the  m otivation beh ind  th ese  behav iours differ. 

Pawing h as  also been  described as  a  d isp lacem ent behav iour (McGreevy, 

2000; Kiley-W orthington, 1997) w hereas sw eating an d  defecation, in tim es of 

s tre ss , are m easu res  of physiological a ro u sa l (Mason, 2000). It is possible



th a t  those foals th a t engage in d isp lacem ent behav iours to deal w ith a 

s tressfu l s itua tion  m ay no t becom e as  easily physiologically aroused .

These findings do differ slightly from w hat S eam an et al. (2002) reported  w hen 

they  com pared the  re su lts  of 33 ho rses across th ree  behavioural response  

tests . These te s ts , an  a ren a  test, a  respond  to person  te s t and  a  respond  to 

object te st, did no t p roduce con sis ten t re su lts  w ith in  the  ho rses  stud ied , 

leading the  a u th o rs  to conclude th a t ho rses vary widely in how they  respond  

to artificial behavioural te sts . Both s itu a tio n s  p resen ted  here  rep resen t real 

life s itu a tio n s  ra th e r th a n  artificial behavioural te s ts  b u t, w ith only seven 

an im als involved, firm conclusions canno t be reached.

The auction  ring scenario  is clearly no t an  artificial te s t - it is a  real life 

s itua tion  th a t th o u san d s  of young ho rses experience each  year. While one 

could argue th a t  the  accom panied condition in the  separa tion  s tu d y  could 

co n stitu te  an  artificial te st, in th a t a  variable is m an ipu la ted  to see if the 

an im a l’s resp o n ses  will change, the  isolated condition is entirely  a  real life 

s itua tion . Six of the  seven foals a ssessed  in the  ring were from the  isolated 

group.

It could be th a t the  re su lt found by Seam an et al. (2002) is as  m uch  a 

reflection of in traind iv idual differences as  it is the  artificial n a tu re  of the 

scenarios being tested . As w ith h u m an s , one s itua tion  m ay produce a  s tre ss  

response  w hereas o ther typically stress-provoking  scenarios m ay fail to elicit a 

reaction. P ast experience, of course, can  play a  significant role an d  while both  

being confined, alone, in a  stable w ithou t its m other an d  being b rough t into a  

closed a ren a  in  a  noisy an d  crow ded environm ent could be seen a s  potential 

triggers of fight or flight behaviours, the  an im al’s life experience could m ake a  

difference in how it responds. For exam ple, a  foal m ay have learned  to tru s t  a 

h an d le r w hen in  a  stress-provoking  environm ent, hence being in the  auction  

ring  m ay no t p roduce a  strong  reaction . However th a t sam e foal m ay becom e 

very d is tressed  w hen left totally alone in a s tressfu l situa tion .
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4 .5  C onclusions
Age an d  gender can  be a  significant factor in the  am o u n t of reactivity shown 

during  a  foal’s first experience of the  auction  ring, b u t the  differences found 

betw een those  aim ed a t the  flat m arke t and  those  aim ed a t the  na tiona l h u n t 

m ark e t also suggest th a t  h u sb an d ry  p ractices m ay also be involved. Despite 

being classified as  flat-bred or n a tiona l h u n t-b red , they  all come from the  

sam e basic  gene pool w ith the  sam e sire lines, and  even the  sam e sires, being 

responsib le  for bo th  groups.

While there  is som e ten tative evidence to suggest th a t certain  stallions and  

family lines m ay be having an  influence on the  tem peram en t of som e of the ir 

foals, the  application  of m ore s tringen t significance levels throw s doub t on the 

reliability of th a t  evidence an d  so it canno t be said  definitively th a t sire or 

p a te rn a l g randsire  or broodm are sire or female family or m ale family are a 

factor. There is also evidence to suggest th a t the  am o u n t of inbreeding  w ithin 

a  foal’s pedigree m ay influence how it responds to a  novel s itua tion . W ith only 

seven of the  separa tion  s tudy  an im als available for observation in th is  auction  

ring study , firm conclusions can n o t be reached  w ith regard  to w hether or no t 

behavioural resp o n ses  in the  first s itua tion  are re la ted  to behavioural 

resp o n ses  show n in the  second.



Chapter 5: Thoroughbred yearlings’ experience o f

th e  au ction  ring
5.1 Introduction
This s tudy  involved the  observation of w eaned tho roughbred  yearlings, some 

of w hich had  been  observed previously as  foals. Applying the  sam e principles 

as  in C hap ter 4, the  s tudy  m easu red  the  behavioural resp o n ses  of the  

yearlings to th e ir experience of the  auction  ring w ith a  view to (i) determ ining  

w hether variab les su ch  as  age, gender, coat colour, sire, p a te rn a l grandsire, 

broodm are sire, fem ale family, m ale family or inbreeding  were re la ted  to the  

behavioural resp o n ses  show n by the  yearlings to being in the  ring, (ii) how 

sim ilar or different would the  resp o n ses  show n by the  438 who were also 

a ssessed  in the  auction  ring as  foals be to bo th  th e ir own scores as  foals and  

the  scores ob tained  by the  o ther yearlings, and  (iii) would resp o n ses  in the  

ring as yearlings relate  to how the  sam e an im als responded  in the  separa tion  

study  (C hapter 3). The d a ta  would also be u sed  la te r to exam ine w hether or 

no t they  would relate  to tem peram en ta l tra its , a s  a sse ssed  by the  han d lers  

responsib le for the  an im a ls’ care, w hen they  were in tra in ing  (C hapter 6).

5 .2  M ethods and Procedures
5.2.1 Design
This w as an  observational s tudy  of a  novel scenario  in w hich the  behavioural 

resp o n ses  of tho roughbred  yearlings were recorded d u ring  th e ir experience of 

being in an  auction  ring. There were a  n u m b er of in d ep en d en t variables, su ch  

as age, gender, coat colour, sire, pa te rn a l g randsire , b roodm are sire, family 

from w hich the  dam  cam e, family from w hich the  sire cam e, the  am o u n t of 

inbreeding  in the  pedigree, w hether or no t the  yearling h ad  previously been 

assessed  in th e  auction  ring as a  foal (C hapter 4), and  w hether or no t the  

anim al h ad  been  a ssessed  in the  separa tion  s tu d y  d iscu ssed  in C hap ter 3. 

The d ependen t variab les were the  behaviours of the  yearlings du ring  th e ir 

tim e in the  ring.

5 .2 .2  Subjects
A total of 2430 tho roughbred  yearlings were observed, by a  single viewer, in 

the  sales ring in  one of th ree  different auction  h o u ses , two in Ireland an d  one
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in England, du ring  Septem ber, O ctober an d  November 2003. All the  an im als 

(m=1519; f=911) were born  betw een J a n u a ry  an d  J u n e  2002 an d  all b u t 141 

(101 in USA, 21 in G erm any, 15 in France, 2 in D enm ark, 1 in C anada  and  1 

in Switzerland) were foaled in e ither Ireland or B ritain. The m ales were 

fu rth e r broken down as  follows: 1216 colts (entire male), 300 geldings 

(castrated  male) an d  3 rigs (one or bo th  testicles rem ain  undescended).

The yearlings were being aim ed a t two different m arkets, nam ely the  flat 

m arke t an d  the  n a tiona l h u n t (hurdles an d  steeplechases) m arket. The to ta ls 

were 2050 (m=1207; f=843) for the  flat m arke t and  380 (m=312; f=68) for the 

na tiona l h u n t m arket. Of the  ‘fla t’ m ales 6 were geldings an d  3 were rigs. Of 

the  ‘national h u n t ’ m ales, 294 were geldings.

The age range of ‘fla t’ yearlings w as from 483 to 650 days old (N=2050; m ean 

= 565.16; SE = .74) w ith a  m ean age of 562 for colts (N=1198; m ean  = 562.43; 

SE = .95), 569 for fillies (N=843; m ean = 569.18; SE = 1.15), 559 for geldings 

(N=6; m ean = 559.50; SE = 11.44) an d  532 for rigs (N=3; m ean  = 532.33; SE = 

20.35). The age range for ‘na tional h u n t ’ yearlings w as from 459 to 655 days 

old (N=380; m ean  = 552.81; SE = 1.86) w ith a  m ean age of 532 for colts (N=18; 

m ean  = 531.89; SE = 9.93), 562 for fillies (N=68; m ean = 562.18; SE = 4.37) 

an d  552 for geldings (N=294; m ean = 551.92; SE = 2.06).

5 .2 .3  Materials
The m ateria ls  u sed  were the  sam e as per the  auction  ring observations of the 

foals an d  have been  detailed  in C hap ter 4.

5 .2 .4  Procedure
The observations, recorded u sin g  the  sam e m ethods an d  from th e  sam e 

viewing po in ts as  outlined  in C hap ter 4 above, were carried  ou t by a  single 

viewer and  a t th ree  auction  ho u ses , two of w hich were in Ireland an d  one in 

England. The ‘fla t-b red ’ observations were conducted  in  Kill in Septem ber 

2003 an d  in N ew m arket during  O ctober 2003 while the  ‘national h u n t-b re d ’ 

observations took place in R atoath  during  November 2003. All pedigree d a ta  

w ere also com piled an d  a ssessed  as  described in C hap ter 4.
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5.3  R esults
5 .3 .1  General

Average tim e sp en t in the  auction  ring w as 152.24 seconds in Kill (s.e.m. = 

1.77; range = 75 - 339 sec), 146.85 seconds in N ew m arket (s.e.m. = 1.21; 

range = 53 - 458) an d  143.73 seconds in R atoath  (s.e.m. = 2.02; range = 75 - 

364).

The m inim um , m axim um  an d  m edian  scores across the  six behavioural 

categories, an d  the  to tal, are  show n in Table 5.1 below for bo th  ‘fla t-b red’ and  

‘national h u n t-b re d ’ yearlings. Only 266 of the  ‘fla t-b red ’ yearlings, or 13.0% 

of th e  sam ple, ob tained  a  reactivity score of zero, suggesting  th a t th is  did not 

ap p ear to be a  s tressfu l p rocedure  for them . Of the  ‘na tiona l h u n t-b re d ’ 

yearlings, 72, or 18.9% of the  sam ple, ob tained  a  reactivity score of zero.

Table 5.1: M inim um , m axim um  and m edian scores for ‘flat-bred’ (N=2050) and ‘national hunt- 
bred’ (N=380) yearlings across six behavioural categories, and the total, show ing the standard

error and standard deviation for each.

min. max.
flat-bred

med. S.E. S.D. min.
n ation al hunt-bred
max. med. S.E. S.D.

0 19 .00 .05 2.04 vocalisation 0 12 .00 .07 1.34
0 4 1.00 .02 .78 emotionality 0 3 .50 .03 .63
0 9 .00 .01 .32 defensive 0 4 .00 .02 .33
0 12 .00 .04 1.90 locomotory 0 9 1.00 .08 1.62
0 10 .00 .01 .51 freezing 0 8 .00 .05 .96
0 22 .00 .02 .93 escape 0 18 .00 .08 1.59
0 30 2.00 .08 3.67 total 0 26 2.00 .19 3.69

A M ann-W hitney te s t show ed th a t there  w as no significant difference betw een 

the  to tal reactivity scores of the  ‘fla t-b red’ an d  ‘na tiona l h u n t-b re d ’ yearlings. 

However, w hen th e  sam e te s t w as perform ed on the  behav ioural categories, 

u s in g  type as  the  grouping term , several significant differences em erged 

betw een the  two m ark e ts  (Table 5.2). Flat yearlings w ere m ore likely to sw eat 

or defecate while in the  auction  ring  b u t it w as na tiona l h u n t  yearlings who 

w ere m ore likely to show  a  g reater degree of freezing or escape behaviours.

W hen scores on the  behavioural categories were recoded to ind icate  p resence 

or absence  of any  of the  behaviours, a  ch i-square  te s t showed th a t is w as no t 

ju s t  the  am o u n t of th ese  behaviours being show n th a t w as significant b u t also 

w hether or n o t they  w ere being show n a t all. Once again it w as flat yearlings 

th a t were m ore likely to sw eat or defecate (x2=43.09; d f= l; p<.001) while
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national h u n t yearlings were m ore likely to freeze (x2=78.10; df= l; p<.001) or 

exhibit any  escape behav iours (x^=23.52; d f= l; p<.001).

Table 5.2: Mean rank scores on each  of the behavioural categories, and the total score across  
categories, for flat-bred yearlings (N=2050) and national hunt-bred  yearlings (N=380). Also 

show n are the resu lts from the M ann-W hitney test on type.

N vocalisation emotionality defensive locomotory freezing
TYPE
flat 2050
NH 380

z =

1223.58
1171.89

-1.55

1259.37
978.81

-7.82***

1215.84
1213.67

-.194

1208.56
1252.93

-1.23

1185.54
1377.11
-9.03***

escape

1206.08
1266.32
-4.86***

total

1223.08
1174.59

-1.25

*p<.05; **p<.01; *** p<.001

As a  re su lt of th ese  findings, flat an d  national h u n t  yearlings w ere initially 

analysed  together w hen looking a t age, gender an d  coat colour b u t th en  

analysed  separa te ly  in th ese  categories an d  w hen looking at, sire, p a ternal 

g randsire  an d  broodm are sire. Only flat yearlings were exam ined w ith regard 

to fem ale family, m ale family, PDS an d  prior experience. This w as because  (i) 

the  pedigrees of m ost na tional h u n t  yearlings are no t available in  the  online 

d a tab ases  an d  (ii) only flat foals had  been observed in 2002.

It w as no t possible to determ ine specifically w hich yearlings had  gone th rough  

any  auction  ring prior to the  day on w hich they  w ere assessed . A M ann- 

W hitney te s t com paring the  438 scored as  foals w ith those  of the  1992 scored 

only as  yearlings, found no significant difference betw een the  groups in term s 

of to ta l reactivity scores b u t th a t those  assessed  as  foals were less likely to 

vocalise (z=-2.09; p<.05) an d  m ore likely to exhibit locom otory behav iours (z=- 

2.03; p<.05) th a n  those a ssessed  only as  yearlings.

5 .3 .2  Age /  gender /  coat colour
As the  scores were no t norm ally d is tribu ted  the  Kruskal-W allis te s t w as u sed  

to determ ine if there  were any significant differences in the  to tal reactivity 

scores, or the  scores on each  of the  six categories above, w hen the  d a ta  were 

analysed  by age, gender an d  coat colour (Table 5.3).

By breaking  down the  reactions in to  the  six behavioural categories u sed  in 

C hap ter 4 (that is, vocalisation, em otionality, defensive, locomotory, freezing 

an d  escape) several significant re la tionsh ips were found. Locomotory
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behaviours (x^=20.84; df=5; p=.001), freezing (x^=22.21; df=5; p<.001) an d  the 

to tal reactivity score (x^=25.15; df=5; p<.001) differed betw een age groups. To 

determ ine w hether or n o t there  were any tren d s  w ithin th ese  re su lts , age (in 

m onths) w as correlated  w ith m ean  ran k  on each  of the  six behavioural 

categories an d  the  to tal reactivity score. This show ed th a t vocalisation (rs =- 

.829; N=6; p<.05), locom otory behav iours (rs =-.943; N=6; p<.01), freezing 

behaviours (rs =1.000; N=6; p<.001) and  to tal reactivity  (rs =-.943; N=6; p<.01) 

each  decreased  w ith age. The am o u n t of vocalisation also decreased  w ith age 

b u t th is  w as no t significant.

T able 5 .3 : M ean r a n k  sco res , by age (in m o n th s), g e n d e r  a n d  co a t co lour, a c ro s s  th e  six 
ca tegories, a n d  to ta l, of reactiv ity  sco re  a n d  show/ing th e  n u m b e r  of y ea rlin g s  in  each  ca tego ry  

(N=2430). Also sh o w n  a re  re s u lts  from  th e  K ruskal-W allis  te s ts  on  age, g e n d e r a n d  c o a t colour.

N vocalisation em otionality defensive locom otory freezing escape total
AGE
15-16 129 1227.90 1239.98 1228.70 1425.04 1310.12 1229.75 1375.70
17 525 1245.12 1172.11 1204.71 1203.16 1249.07 1219.93 1225.58
18 713 1243.22 1223.21 1224.09 1243.06 1217.50 1231.24 1270.77
19 652 1201.01 1219.36 1213.11 1196.25 1202.70 1207.12 1186.47
20 374 1160.73 1246.87 1214.03 1156.61 1163.97 1189.85 1115.89
21 37 1026.81 1212.15 1214.08 1063.43 1117.16 1206.61 967.34

X"= 10.13 3.60 3.51 20.84** 22.21*** 10.30 25.15***

GENDER
colt 1216 1217.33 1257.74 1220.89 1223.86 1186.64 1203.86 1224.90
filly 911 1228.73 1223.33 1203.96 1196.66 1209.45 1213.44 1224.08
gelding 300 1155.76 1008.38 1216.56 1226.69 1338.69 1256.81 1139.19

3.46 36.67*** 3.78 1.06 38.78*** 13.72** 4.00

COLOUR
bay/b row n 1837 1205.46 1215.15 1217.38 1221.59 1210.82 1220.58 1211.98
ch estn u t 514 1241.12 1204.68 1206.92 1204.75 1213.56 1199.04 1220.22
grey 78 1267.59 1279.38 1212.29 1127.22 1322.96 1188.70 1251.83

y?= 2.06 .92 1.11 1.77 6.53* 4.91 .29

* p<.05; ** p<.01; *** p<.001

G ender w as found to be significantly re la ted  to scores on em otionality 

(X^=36.67; df=2; p<.001), freezing (x2=38.78; df=2; p<.001) and  escape 

(%2= 13.72; df=2; p=.001) behaviours. As there  w ere only th ree  rigs they  were 

om itted from th is  analysis; the ir exclusion did n o t affect the  p a tte rn  of resu lts . 

The m ean ran k  scores show n in Table 5.3 above indicate th a t geldings were 

the  gender leas t likely to defecate or sw eat in the  ring b u t m ost likely to show 

freezing an d  escape behaviours.
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In the analysis  of coat colour the  single b lack yearling w as om itted. This 

resu lted  in a  significant re la tionsh ip  betw een colour an d  freezing behaviour 

(X^=6.53; df=2; p<.05). The m ean  ran k  scores (Table 5.3) of grey yearlings 

were m uch  h igher th a n  those of b ay /b row n  yearlings or ch es tn u ts .

W hen the  sum m ed scores w ithin  each  category were recoded to indicate 

w hether or no t each  yearling exhibited any behav iours w ithin  th a t  category 

(0=no; l=yes), a  ch i-square  analysis show ed th a t age w as re la ted  to 

locomotory (x^=18.15; df=5; p<.01) an d  freezing behav iours (x^= 14.49; df=5; 

p<.05) while coat colour w as re la ted  to freezing (x2=g.80; df=2; p<.01) and  

escape behav iours (x^=9.23; df=2; p=.01). These ind icated  th a t locomotory 

and  freezing behav iours decrease w ith age, while a  ch i-square  te s t showed 

th a t a  greater proportion of greys exhibited a t least one freezing behav iour 

(X^=9.79; df=2; p<.01) an d  escape behaviours were show n m ore frequently  by 

yearlings who were bay or brow n (x^=9.22; df=2; p=.01) ra th e r th a n  ch es tn u t 

or grey.

A total of 266 of the  2430 yearlings (flat=175; na tiona l hunt=91) show ed at 

least one freezing behav iour while only 84 of the  2430 yearlings (flat=55; 

na tional hunt=29) show ed a t least one escape behaviour. This m ean s ju s t  

10.9% of the  to ta l n u m b er froze (flat=8.5%; national hu n t=  23.9%) a t least 

once while only 3.5%  of the  to tal (flat=2.7%; national hunt=7.6% ) exhibited a t 

leas t one escape behaviour.

H orses described  as  bay or brow n (n=1837) m ade u p  75.6%  of the  total, 

broken down fu rth e r as  75.6%  of the  flat yearlings an d  76.3%  of th e  national 

h u n t yearlings. Greys (n=78), on th e  o ther han d , m ade up  ju s t  3.2%  of the  

to ta l num ber, 3.4%  of flat yearlings an d  2.4% of na tiona l h u n t  yearlings (Table 

5.4). W hen the  proportion  of flat ho rses  described  as  bay or brow n an d  who 

exhibited a t leas t one escape behav iour w as com pared, u s in g  a  binom ial test, 

to the  overall p roportion  of flat yearlings who scored 1 in th is  category, it w as 

found to be no t significant. This w as also the  case w hen looking a t the  

national h u n t yearlings.
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Table 5.4: Overall percentages of greys, bay/brow ns and all yearlings (showing the total 
number in each category) and the proportions that exhibited either freezing or escape 

behaviours. Also shown are results from the binomial tests.

colour overall
%

%
flat

%
NH

grey 3.2 3.4 2.4

bay/brown 75.6 75.6 76.3

all yearlings

flat NH flat NH
freezing freezing escape escape

18.8 33.3
N=69** N=9

3.3 7.2
N=1547 N=290

8.5 23.9 2.7 7.6
N=2050 N=380 N=2050 N=380

' p<.05; ** p<.01; *** p<.001

A binom ial te s t show ed th a t  the  proportion of grey flat yearlings th a t exhibited 

a t leas t one freezing behav iour w as significantly different (N=69; p<.01) from 

the  overall p roportion  of flat yearlings th a t froze a t leas t once. In the  case of 

n a tiona l h u n t yearlings the  proportion  of greys th a t froze w as no t significantly 

different from the  overall proportion. A closer look a t the  13 grey flat yearlings 

th a t did exhibit a t leas t one freezing behaviour failed to reveal any 

com m onality betw een them  and  n e ith e r age nor gender appeared  to be a 

factor.

5 .3 .3  Flat - V - N ational Hunt

Though the  M ann-W hitney te s t on the  to tal reactivity  score found no 

difference betw een flat an d  national h u n t yearlings, a  series of Kruskal-W allis 

te s ts  found th a t  th e re  were significant differences in  the  way th ese  yearlings 

obtained  th a t to ta l score. Table 5.2 above show s th a t  flat yearlings were m ore 

likely to sw eat or defecate in the  ring (p<.001) while na tional h u n t  yearlings 

show ed m ore freezing (p<.001) an d  escape (p<.001) behaviours.

W hen the  sum m ed  scores in each  category were analysed  in te rm s of age, 

gender and  coat colour, an d  split by type (Table 5.5), K ruskal-W allis te s ts  

show ed th a t in  flat-bred yearlings locomotory (x2=21.94; df=5; p=.001), 

freezing (%2=14.47; df=5; p<.05) an d  to tal reactivity  score (x^=23.74; df=5; 

p<.001) were re la ted  to age. To determ ine w hether or no t there  were any 

tre n d s  w ithin th ese  re su lts , age (in m onths) w as correlated  w ith m ean  ran k  on 

each  of the six behavioural categories and  the  to tal reactivity, for bo th  flat and  

n a tio n a l h u n t yearlings. This show ed th a t locom otory (rs =-.943; N=6; p<.01), 

freezing behav iours (rs =-1.000; N=5; p<.001) an d  to ta l reactivity (rs =-.943;
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N=6; p<01) decreased  w ith age in flat-bred yearlings. There w as no significant 

linear re la tionsh ip  betw een age an d  any of the  behavioural categories in 

na tiona l h u n t yearlings.

T able 5.5: M ean r a n k  sco res , by age (in m o n th s), g e n d e r  a n d  co a t co lour, a n d  sp lit by  type, 
a c ro s s  th e  six ca teg o rie s , a n d  to ta l, of reactiv ity  sco re  a n d  show ing  th e  n u m b e r  of y ea rlin g s  in 
e a c h  ca tego ry  (N=2430). Also sh o w n  a re  th e  re su lts  of th e  K ruskal-W allis  te s ts  on  age, g en d e r

a n d  c o a t colour.

N vocalisation em otionality defensive locom otory freezing escap e tota l
Flat
AGE 

16 (mths) 87 992.44 1088.46 1043.61 1267.26 1114.46 1056.90 1205.39
17 425 1060.50 1005.02 1018.24 1020.55 1044.74 1031.83 1049.52
18 589 1053.76 1041.76 1029.53 1045.45 1021.14 1030.92 1072.36
19 580 1009.96 1006.63 1024.75 1001.08 1020.87 1019.23 988.94
20 348 979.62 1039.34 1023.64 984.22 998.26 1010.13 944.11
21 28 883.18 1021.00 1032.86 938 .45 976 .50 1034.89 864.79

J}= 9.85 3.23 2.20 21.94** 14.47* 8.23 23.74***

GENDER
colt 1198 1019.37 1024.07 1029.17 1037.04 1023.97 1023.80 1025.50
filly 843 1033.16 1025.05 1016.86 1005.82 1024.67 1024.48 1024.40
gelding 6 661.00 862.00 995.00 975.92 936.50 996 .50 668.08

X"= 3.49 .54 2.79 1.69 .56 .17 2.24

COLOUR
bay/b row n 1547 1017.48 1029.35 1027.64 1033.80 1020.99 1031.79 1025.78
ch e s tn u t 434 1043.96 1011.13 1017.75 1010.83 1025.38 1005.06 1022.46
grey 69 1089.21 1029.69 1026.39 931 .67 1127.28 1012.97 1038.25

2.07 .39 1.15 2.74 9.08* 9.23* .05

N vocalisation em otionality d efen sive locom otory freezing escap e to ta l
N ational Hunt
AGE
15-16 42 214.69 201.18 190.06 194.87 187.15 180.27 202.02
17 100 188.40 179.46 187.43 182.43 196.49 187.56 182.08
18 124 191.13 185.38 194.69 196.77 194.02 198.91 199.52
19 72 190.01 209.60 188.10 203.81 190.91 191.92 200.15
20-21 42 170.29 188.51 189.96 164.02 168.51 180.45 155.85

-/2= 5.05 4.94 3.83 5.19 3.85 7.23 6.78

GENDER
colt 18 206.72 231.78 196.25 197.22 187.53 176.00 212.22
filly 68 190.91 156.62 185.50 203.79 212.63 198.65 202.05
gelding 294 189.41 195.81 191.30 187.02 185.56 189.50 186.50

X^= .61 12.37** 2.68 1.56 6.04* 3.36 1.89

COLOUR
b ay /b row n 290 188.59 186.96 190.24 188.28 190.25 189.18 186.98
c h e s tn u t 80 197.69 193.50 189.68 194.44 187.86 194.62 198.04
grey 9 166.94 257.00 185.00 205.89 200.83 175.50 216.00

X^= 1.21 4.69 .27 .45 .22 1.49 1.19

*p<.05; **p<.01; ***p<.001

The K ruskal-W allis te s ts  also show ed th a t there  w as a  re la tionsh ip  betw een 

coat colour an d  both  freezing (x2=9.08; df=2; p<.05) an d  escape behaviours 

(X^=9.23; df=2; p=.01). In na tiona l h u n t-b red  yearlings there  w as a
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re la tionsh ip  betw een gender and  bo th  em otionality  (x2=12.37; df=2 ; p<.0 1 ) and  

freezing behaviours (x^=6.04; df=2; p<.05).

W hen the  recoded scores for each  category, th a t is w hether or no t each 

yearlings exhibited  any  behav iours w ith th a t category (0 =no; l=yes), were 

analysed , it w as found th a t (i) gender w as re la ted  to em otionality (x^= 11.54; 

df=2 ; p<.0 1 ) in n a tiona l h u n t yearlings, (ii) age w as re la ted  to locomotory 

(X^=18.14; df=5; p<.01) and  freezing behaviours (%2= 1 4 .4 9 ; df=2; p<.05) in flat- 

b red  yearlings, an d  (iii) coat colour w as re la ted  to freezing (x^=9.79; df=2; 

p<.0 1 ) and  escape behav iours (x^=9.22; df=2 ; p=.0 1 ) in flat-bred yearlings.

5 .3 .4  Sire /  paternal grandsire
As differences betw een flat-bred an d  national h u n t-b red  yearlings had  been 

found above, the  two types were exam ined separate ly  w hen looking a t w hether 

or n o t any  individual stallions or pa te rn a l g randsires  had  greater th an  

expected proportions of the ir foals scoring 0  or 1 in any of the  six behavioural 

categories.

C hi-square  an d  binom ial te s ts  were perform ed an d  it w as found th a t the  sire 

of th e  anim al m ay be a  factor in som e cases.

A to ta l of 241 individual stallions were rep resen ted  by the  2050 flat-bred 

yearlings, of w hich 77 stallions were rep resen ted  by 10 or m ore yearlings. 

There were 113 p a te rn a l g randsires, of whom  32 were rep resen ted  by 10 or 

m ore yearlings an d  h ad  a t least 2  stallion  sons rep resen ted , each  of w hich w as 

responsib le  for a t leas t two yearlings. For the  na tiona l h u n t-b red  yearlings 

th e re  w as a  to ta l of 92 individual stallions of w hom  12 were rep resen ted  by 10 

or m ore yearlings, an d  57 p a tern a l g randsires of whom  only 6  were 

rep resen ted  by 10  of m ore descen d en ts  and  h ad  a t leas t two stallion  sons w ith 

two or m ore yearlings in the  sam ple.

5 .3 .4 .1  Flat-bred yearlings
To exam ine w hether or no t th e re  m ay be a  re la tionsh ip  betw een sire and  

presence  of absence  of behav iours exhibited in the  six behavioural categories, 

ch i-square  te s ts  were perform ed on the  recoded scores. As including  all 241 

individual s ires in th is  te s t w ould m ake it im possible for the  expected
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frequencies in each  cell to be g reater th an  5 (2050 /  (241 x 2) = 4.3), only 

those  stallions w ith 10 or m ore rep resen ta tives were included (sires: 1540 /  

(77 X 2) = 10.0). W ith only 113 p a ternal grandsires in to tal, th is  w as no t a 

problem  (2050 /  (113 x 2) = 9.1) b u t, to be consisten t, only the  32 th a t h ad  10 

or m ore rep resen ta tives were used .

The ch i-square  te s t showed th a t there  w as no significant re la tionsh ip  betw een 

sire, or p a te rn a l g randsire , and  w hether or not yearlings exhibited behaviours 

in any  of the  six categories. N evertheless, the  proportion of yearlings scoring 0 

or 1 on each  of the  six behavioural categories w as calcu la ted  and  these  

p roportions were th en  u sed  in a  series of binom ial te s ts  to determ ine if any 

individual sires or pa te rn a l g randsires had  a  statistically  significant proportion 

of th e ir yearlings scoring 0 or 1 in each category. A sum m ary  of the  re su lts  is 

show n in Table 5.6 below.

W ith a  to tal of 462 binom ial te s ts  being perform ed on individual stallions (77 x 

6), one would expect 23 of th ese  to be significant a t the  5% level purely  by 

chance. There were 20 significant resu lts . For the  pa te rn a l g randsires  there  

w ere 192 binom ial te s ts  perform ed (32 x 6) of w hich ab o u t 10 would be 

expected to be significant a t the  5% level by chance. There were 16 significant 

resu lts .

(i) Vocalisation
A to ta l of 64.6%  of the  flat-bred yearlings did not vocalise while in the  auction  

ring; 35.4%  did. In tikhab  (N=14; p<.05) and  Zafonic (N=29; p<.05) h ad  a 

significantly greater th a n  expected proportion of th e ir yearlings who did not 

vocalise in th e  ring while seven stallions had  a  g reater th a n  expected 

proportion  of th e ir yearlings who did vocalise in the  ring. These were 

A lm utaw akel (N=13; p<.05), A nabaa (N=16; p<.01). M achiavellian (N=31; 

p<.05), Polish P recedent (N=18; p<.05), Sad ler’s Wells (N=30; p<.01). Tipsy 

C reek (N=l 1; p<.05) an d  Vettori (N=21; p<.05).

Of the  p a te rn a l g randsires, those  descended from Gone W est (N=33; p<.05) 

a n d  Red R ansom  (N=20; p<.05) were m ore likely to rem ain  silen t in the  ring, 

th a n  the  overall proportions, while those from A honoora (N=52; p<.05), Danzig

1 J J )



(N=121; p<.05), M achiavellian (N=38; p<.001) an d  Mr Prospector (N=60; p<.05) 

w ere m ore likely th a n  expected to vocalise.

T able 5.6: T he in d iv id u a l s ta llio n s  a n d  th e  p a te rn a l g ra n d s ire s  (both lis ted  a lphabe tically ) w ho 
h a d  a  s ig n ifican t p ro p o rtio n  of th e ir  fla t-b red  y ea rlin g s  sco rin g  0 o r 1 in ea ch  b eh a v io u ra l

category .

voca lisa tion  em otion a lity  defen sive locom otory  freezing escap e
sire N
A lhaarth 19
Alm utawakel 13 * a
A nabaa 16 ** a
B achir 11 * a
B enny The Dip 20 *

Cape C ross 18 ■k

Danehill D ancer 13
Danzero 11
In The Wings 32 * a
In tikhab 14 *
J o s r  Algarhoud 14 *

M achiavellian 31 * a
Mind G am es 17 *

M ontjeu 50 * a
N ashw an 15 * a *
Polish Precedent 18 * a
S ad ler’s Wells 30 ** a * a
Soviet S tar 17 *

Tipsy Creek 11 * a
Vettori 21 * a
Zafonic 29 *

paternal grandsire N voca lisa tion em otion a lity  defen sive locom otory
A honoora 52 * a "k

D anehill 89 * a
Danzig 121 * a
D arsh aan 39
Fairy King 20 •k

Gone West 33
G rand  Lodge 47 *

Kingmambo 44
•krkie q_

* a
M achiavellian 38
Mr Prospector 60 *  a
Red R ansom 20 "k

S ad le r’s Wells 169 •kitrk Q * a

Storm  Cat 58
W arning 48 * a

* p< .05; **p<.01; ***p<.001; ^ greater proportion scoring 1

(ii) Em otionality
A to ta l of 32.5%  of the  flat-bred yearlings n e ith e r sw eated nor defecated while 

in th e  ring; 67.5%  did. A greater th a n  expected proportion of the  progeny of 

th ree  stallions n e ith e r sw eated no r defecated while in the  ring. These were 

Cape Cross (N=18; p<.05), Mind G aines (N=17; p<.05) an d  Soviet S tar (N=17; 

p<.05). Three stallions, nam ely M ontjeu (N=50; p<.05), N ashw an (N=15; p<.05) 

an d  S adler’s Wells (N=30; p<.05), h ad  a  g reater th a n  expected proportion  of 

th e ir progeny who did exhibit a t leas t one of th ese  behaviours.
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Of the  pa te rn a l g randsires, d escen d en ts  of Fairy King (N=20; p<.05) were less 

likely to sw eat or defecate in the  ring while those  from D anehill (N=89; p<.05) 

an d  W arning (N=48; p<.05) h ad  a  g reater th a n  expected proportion  of the ir 

rep resen ta tives exhibiting a t least one behav iour in  th is  category.

(iii) Defensive
A to tal of 97.2%  of the  flat-bred yearlings did no t exhibit any defensive 

behav iours in th e  ring; 2.8%  did. No stallion h ad  a  g reater th a n  expected 

proportion of h is  yearlings exhibiting behav iours in th is  category. Of the  

p a te rn a l g randsires, a  to tal of 13 d escen d en ts  of S ad ler’s Wells (N=169; 

p<.001) exhibited a t leas t one defensive behaviour.

(iv) Locomotory
A to tal of 52.7%  of the  flat-bred yearlings did n o t exhibit any locomotory 

behav iours w hile in the  auction  ring; 47.3%  did. A greater th a n  expected 

proportion of th e  progeny of th ree  stallions did no t exhibit any locomotory 

behaviours in th e  ring. These were B enny The Dip (N=20; p<.05), Jo s r  

A lgarhoud (N=14; p<.05) an d  N ashw an (N=15; p<.05). Progeny of B achir 

(N=l l ;  p<.05) an d  In The W ings (N=32; p<.05) were m ore likely to score 1 in 

th is  category th a n  those  by o ther stallions.

Of the  pa te rn a l g randsires, those  descended  from A honoora (N=52; p<.05), 

D arsh aan  (N=39; p<.05) and  G rand Lodge (N=47; p<.05) were less likely to 

show  any locom otory behaviours in the  ring while those from Kingmambo 

(N=44; p<.05) an d  S ad ler’s Wells (N=169; p<.05) h ad  a  g reater th a n  expected 

p roportion  who scored 1 in th is  category.

(v) Freezing
A to tal of 91.5%  of the  flat-bred yearlings did no t exhibit any  freezing 

behav iours while in the  ring; 8.5%  did. No stallion had  a  greater th an  

expected proportion  of h is  yearlings exhibiting behaviours in  th is  category. 

P a ternal g randsire  Storm  Cat (N=58; p<.05) h ad  a  g reater th a n  expected 

proportion  of h is  descen d en ts  who froze a t leas t once in the  ring.
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(vi) Escape

A to tal of 97.3%  of the  flat-bred yearlings did no t exhibit any escape 

behav iours in th e  ring; 2.7% did. No sire or p a te rn a l g randsire  h ad  a  greater 

th a n  expected proportion  of h is  rep resen ta tives th a t exhibited behaviours in 

th is  category.

5 .3 .4 .2  N ational hunt-bred yearlings

Only 12 of the  92 individual stallions an d  ju s t  6 of the  57 p a te rn a l g randsires 

w ere rep resen ted  by 10 or m ore yearlings. The crite ria  for inclusion  of 

p a te rn a l g randsires  were as  described earlier. To determ ine w hether or no t 

any  of th ese  s tallions h ad  a  statistically  significant percentage of the ir 

yearlings scoring 0 or 1 on any  of the  six behavioural categories, com pared to 

the  overall p roportions, a  series of binom ial te s ts  w as perform ed. A sum m ary  

of the  re su lts  is p resen ted  in Table 5.7 below.

Table 5.7: The individual stallions and  the p aternal g randsires (both listed alphabetically) who 
had  a significant proportion of their national h u n t-b red  yearlings scoring 0 or 1 in each

behavioural category.

sire
Good Thyne 
Luso
Pistolet Bleu 
Presenting 
Saddlers’ Hall 
Supreme Leader

paternal grands
Salse 
Top Ville

W ith a  to tal of 72 binom ial te s ts  being perform ed on individual stallions (12 x 

6), one would expect abou t 4 to be significant a t the  5% level by chance. 

There were 6 significant resu lts . For the  p a te rn a l g randsires it could be 

expected th a t 2 significant re su lts  be found by chance. There were 2 

significant resu lts .

(i) V ocalisation

A to tal of 67.1%  of the  national h u n t-b red  yearlings did no t vocalise while in 

the  auction  ring; 32.9%  did. No sire or p a te rn a l g randsire  had  a  g reater th an

voca lisa tion  em otion a lity  d efen sive locom otory  freezing escape
N
11
13 *
19 **

* a

* a
31 * a
19
23 *

lire N voca lisa tion  em otion a lity  d efen sive locom otory  freezing escap e
15 *
31 *

* p<,05; ** p<.01; *** p<.001; ® greater proportion scoring 1
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expected proportion  of h is  represen ta tives th a t exhibited behaviours in th is  

category.

(ii) E m otion ality

A to ta l of 50.0%  of the  national h u n t-b red  yearlings n e ith e r sw eated nor 

defecated while in the  ring; 50.0%  did. A g reater th a n  expected proportion of 

yearlings by P resen ting  (N=31; p<.05) e ither sw eated or defecated in the  ring 

b u t no p a te rn a l g randsire  produced  a  significant resu lt.

(iii) D efensive

A to tal of 97.4%  of the  national h u n t-b red  yearlings did no t exhibit any 

defensive behav iours in the  ring; 2.6%  did. No sire or pa te rn a l g randsire  h ad  

a  g rea ter th a n  expected proportion of h is  rep resen ta tives th a t exhibited 

behaviours in th is  category.

(iv) L ocom otory

A to ta l of 49.2%  of the  national h u n t-b red  yearlings did not exhibit any 

locom otory behav iours while in the  auction  ring; 50.8%  did. Yearlings by 

Luso (N=13; p<.05), P istolet Bleu (N=19; p<.01) an d  Suprem e Leader (N=23; 

p<.05) had  a  g reater th an  expected proportion of th e ir yearlings scoring 0 in 

th is  category w hile those  by S ad d le rs’ Hall (N=19; p<.05) were m ore likely to 

show  at leas t one of th ese  behaviours. Of the  p a te rn a l g randsires, Salse 

(N=15; p<.05) an d  Top Ville (N=31; p<.05) had  a  greater th a n  expected 

proportion  of th e ir rep resen ta tives scoring 0.

(v) Freezing

A to ta l of 76.1%  of the  national h u n t-b red  yearlings did no t exhibit any 

freezing behav iours while in the  ring; 23.9%  did. Good Thyne (N=l l ;  p<.05) 

h ad  a  g reater th a n  expected proportion of h is  yearlings who froze a t least 

once. No p a te rn a l g randsire  had  a  g reater th a n  expected proportion of h is  

descen d en ts  exhibiting  behav iours in  th is  category.

(vi) Escape

A to ta l of 92.4%  of the  national h u n t-b red  yearlings did no t exhibit any escape 

behaviours in the  ring; 7.6%  did. No stallion or p a te rn a l g randsire  produced  a  

significant resu lt.
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5 .3 .5  Broodmare Sires

There w as a  to ta l of 523 broodm are sires responsib le  for the  flat-bred 

yearlings of w hich 53 were rep resen ted  by 10 or more. Of the  national h u n t 

yearlings there  w as a  to ta l of 164 broodm are s ires w ith ju s t  7 of them  having 

10 or m ore rep resen ta tives. Given the  very sm all n u m b er of na tional h u n t 

b roodm are sires involved, re su lts  for both  flat and  national h u n t  bred 

yearlings are p resen ted  together.

C hi-square  te s ts , u s in g  only those  broodm are sires w ith 10 or more 

rep resen ta tives, found no significant re la tionsh ip  betw een the  category 

broodm are s ires an d  each  of the  six behavioural categories for e ither flat or 

n a tio n a l h u n t yearlings. To see if any  individual broodm are sires m ight have 

a g rea ter th an  expected proportion of h is d escen d en ts  exhibiting behav iours in 

any  of the  categories a  series of binom ial te s ts  w as ru n . A sum m ary  of the  

re su lts  is p resen ted  in Table 5.8 below.

W ith a  to tal of 148 binom ial te s ts  being perform ed on flat broodm are sires (53 

X 6 ) ,  one would expect ab o u t 7 to be significant a t the  5% level by chance. 

There were 11 significant resu lts . With national h u n t broodm are s ires (7 x 6) 

one would expect to find 2 significant re su lts  by chance. There were 3 

significant re su lts .

T able  5 .8 : T he b ro o d m are  s ire s  (listed alphabe tically ) th a t  h a d  a  s ig n ifican t p ro p o rtio n  of th e ir  
y ea rlin g s  sco ring  0 o r 1 in  each  b e h a v io u ra l ca tegory .

vocalisation em otionality defensive locom otory freezing escape

* a
*  a 

** a

flat N
Diesis 15
Ela-M ana-M ou 16
H abitat 15
Mr P rospector 13
Nureyev 10
Pharly 12
Riverm an 13
Royal Academy 22
Salse 10
T hatch ing 13
W oodm an 18

national hunt N
B uckskin 17

* a
*  a

* a
* a

* a
* a

* a

vocalisation em otionality defensive locom otory freezing escape

a a. *

■ p<.05; ** p<.01; *** p<.001; ^ greater proportion scoring 1
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(i) Vocalisation
A to tal of 64.6%  of the  flat-bred yearlings did n o t vocalise while in the  auction  

ring; 35.4%  did. A greater th a n  expected proportion of yearlings from m ares 

by D iesis (N=15; p<.05), E la-M ana-M ou (N=16; p<.05), H abitat (N=15; p<.01), 

Pharly (N=12; p<.05) an d  R iverm an (N=13; p<.05) vocalised while in  the  ring.

A to tal of 67.1%  of the  national h u n t-b red  yearlings did no t vocalise while in 

the  auction  ring; 32.9%  did. A greater th an  expected proportion of those  out 

of B ucksk in  m ares  (N=17; p<.01) vocalised a t leas t once in the  ring.

(ii) Em otionality
A to ta l of 32.5%  of the  flat-bred yearlings n e ith e r sw eated nor defecated while 

in th e  ring; 67.5%  did. All of those  ou t of Salse m ares (N=10; p<.05) e ither 

sw eated or defecated a t leas t once while in the  ring. A to tal of 50.0%  of the 

n a tiona l h u n t-b red  yearlings n e ith e r sw eated no r defecated while in the  ring; 

50.0%  did. No broodm are sire p roduced  a significant resu lt.

(iii) Defensive
A to ta l of 97.2%  of the  flat-bred yearlings did no t exhibit any  defensive 

behav iours in the  ring; 2.8% did. No broodm are sire p roduced  a  significant 

re su lt. A to tal of 97.4%  of the  na tiona l h u n t-b red  yearlings did no t exhibit 

any  defensive behav iours in the  ring; 2.6% did. No broodm are sire produced  a 

significant resu lt.

(iv) Locomotory
A to ta l of 52.7%  of the  flat-bred yearlings did no t exhibit any locomotory 

behav iours while in the  auction  ring; 47.3%  did. Those ou t of T hatching  

m ares  (N=13; p<.05) were less likely to show any  locom otory behaviours in  the 

ring  while a  g rea ter th a n  expected proportion of those  ou t of m ares by Mr 

P rospector (N=13; p<.05) an d  Nureyev (N=10; p<.05) scored 1 in th is  category.

A to tal of 49.2%  of the  n a tiona l h u n t-b red  yearlings did no t exhibit any 

locom otory behav iours while in the  auction  ring; 50.8%  did. No broodm are 

sire produced a  significant resu lt.
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(v) Freezing

A to ta l of 91.5%  of the  flat-bred yearlings did no t exhibit any freezing 

behaviours while in the  ring; 8.5% did. A greater th a n  expected proportion of 

those  ou t of m ares by Royal Academy (N=22; p<.05) an d  W oodm an (N=18; 

p<.05) perform ed a t least one freezing behav iour while in the  ring.

A to tal of 76.1%  of the  national h u n t-b red  yearlings did n o t exhibit any 

freezing behav iours while in the  ring; 23.9%  did. A greater th a n  expected 

proportion  of th ose  ou t of B uckskin  m ares (N=17; p<.05) froze a t leas t once.

(vi) Escape

A to ta l of 97.3%  of the  flat-bred yearlings did no t exhibit any escape 

behav iours in the  ring; 2.7%  did. No broodm are sire p roduced  a  significant 

resu lt.

A to tal of 92.4%  of the  national h u n t-b red  yearlings did no t exhibit any  escape 

behav iours in the  ring; 7.6%  did. A greater th a n  expected proportion  of those 

o u t of B uckskin  m ares (N=17; p<.05) scored 0 in th is  category.

5 .3 .6  Fem ale fam ily num ber /  m ale fam ily num ber

As m ost na tional h u n t-b red  yearlings have pedigrees th a t are n o t yet included  

in the  afore m entioned  Pedigree Q uery O nline d a tab ase , only flat-bred 

yearlings were u sed  in the  analyses of female fam ilies n u m b ers  an d  m ale 

family num bers .

A ch i-square  te s t on the  recoded behavioural category scores w ith the  

categories fem ale family n u m b er an d  m ale family n u m b er found no significant 

re la tionsh ips. A series of binom ial te s ts  w as th e n  perform ed to see if any 

individual family h ad  a  significant proportion of its  rep resen ta tives scoring 

e ith e r 0 or 1 in  any  of the  categories. A sum m ary  of the  re su lts  is p resen ted  

in Table 5.9 below.

W ith a  to tal of 162 binom ial te s ts  perform ed on fem ale fam ilies (27 x 6) one 

w ould expect 8 re su lts  to be significant a t the  5% level by chance. There were 

2 significant re su lts . The n u m b er of binom ial te s ts  perform ed on m ale
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fam ilies w as 138 (23 x 6), of w hich 7 could be expected to be significant a t the 

5% level by chance. There were 4 significant resu lts .

Table 5.9: Female an d  m ale families (identified by the B obinski num bers) who had  a significant 
proportion of their flat-bred yearlings scoring 0 or 1 in each behavioural category.

voca lisa tion  em otion a lity  d efen sive locom otory  freezing escap e
fem ale fam ily N

5 108
11 51

m ale fam ily N
4 79
5 79

20 15
17 29

* p<.05; ** p<.01; *** p<.001; ® greater proportion scoring 1

(i) V ocalisation

A to tal of 64.6%  of the  flat-bred yearlings did no t vocalise while in the  auction  

ring; 35.4%  did. No fem ale family produced  a  significant resu lt. A greater 

th a n  expected proportion  of yearlings by stallions from family 4 (N=79; p<.01) 

did no t vocalise in the  ring while a  significant proportion  of th ose  from family 

5 (N=79; p<.001) did.

(ii) E m otion ality

A to ta l of 32.5%  of the  fiat-bred yearlings n e ith e r sw eated no r defecated while 

in  the  ring; 67.5%  did. No female family p roduced  a  significant re su lt though  

a  g rea ter th a n  expected proportion of yearlings by stallions from family 20 

(N=15; p<.05) scored 0 in th is  category.

(iii) D efensive

A to ta l of 97.2%  of the  fiat-bred yearlings did n o t exhibit any  defensive 

behaviours in the  ring; 2.8% did. No fem ale or m ale family produced  a  

significant resu lt.

(iv) L ocom otory

A to ta l of 52.7%  of the  fiat-bred yearlings did n o t exhibit any  locom otory 

behav iours while in  the  auction  ring; 47.3%  did. No fem ale family p roduced  a 

significant resu lt. A greater th a n  expected proportion  of the  yearlings by

ic-k 
• k i c k  Q
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stallions from family 17 (N=29; p<.05) show ed no behav iours from th is 

category.

(v) F reezing

A to ta l of 91.5%  of the  flat-bred yearlings did no t exhibit any freezing 

behav iours while in the  ring; 8.5% did. A greater th a n  expected proportion  of 

yearlings from fem ale family 5 (N=108; p<.05) froze a t leas t once in the  ring 

w hile every an im al rep resen tin g  fem ale family 11 (N=51; p<.05) scored 0 in 

th is  category. No m ale family produced  a  significant resu lt.

(vi) Escape

A to ta l of 97.3%  of the  flat-bred yearlings did no t exhibit any  escape 

behav iours in the  ring; 2.7%  did. No female or m ale family p roduced  a 

significant resu lt.

5 .3 .7  Pedigree D iversity  Scores (PDS)

As m ost of the  national h u n t-b red  yearlings have pedigrees th a t are no t yet 

included  in the  afore m entioned  online d a tab ase , only the  flat-bred yearlings 

w ere u sed  in the  analyses involving PDS scores.

5 .3 .7 .1  F ive-generation  pedigrees

W ith five-generation pedigrees the  range of different an im als w ith in  any one 

pedigree w as from 47 to 62 individuals. The m ode value w as 61, the  m edian 

w as 59 and  the  m ean  n u m b er of individuals in a  pedigree w as 59.12 

(s.e.m.=.05). A to ta l of 318 yearlings (15.5%) show ed no inbreeding  w ith in  five 

generations while a  fu rth e r 390 (19.0%) h ad  only one duplication  w ith in  those 

five generations.

As th e re  were less th a n  10 yearlings w ith a  PDS of e ither 47, 49, 50 or 51, 

th e se  were grouped together (N=18) before a  correlation betw een PDS an d  the  

p roportion  of yearlings th a t  exhibited a t least one behaviour in any  of the  six 

categories (Table 5.10) could be calculated . Freezing behaviours ( r s = - .609; 

N=12; p<.05) were found to increase  as  a  pedigree becam e m ore inbred.
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Table 5.10: The proportion of yearlings representing each 5-generation PDS that scored 1 in
each of the six behavioural categories.

PDS N vocalisation emotionality defensive locomotory freezing escape
62 318 32.7 66.0 1.3 44.0 6.6 2.2
61 390 38.7 66.7 2.3 50.0 8.5 2.8
60 296 31.8 65.5 3.0 44.6 8.8 3.0
59 339 38.3 64.6 3.5 44.8 8.6 3.2
58 312 36.5 71.2 1.6 46.5 9.0 2.9
57 134 29.9 70.1 6.7 50.7 6.7 1.5
56 82 34.1 65.9 3.7 57.3 11.0 2.4
55 64 37.5 78.1 6.3 54.7 12.5 1.6
54 49 34.7 73.5 4.1 51.0 8.2 2.0
53 35 34.3 65.7 .0 40.0 8.6 .0
52 13 38.5 69.2 .0 46.2 15.4 7.7
47-51 18 38.9 72.2 5.6 55.6 16.7 5.6

5 .3 .7 .2  Four-generation pedigrees

With four-generation  pedigrees the  range of different an im als w ithin any one 

pedigree w as from 24 to 30 individuals. The m ode value w as 30, the  m edian  

w as 30 an d  the  m ean  n u m b er of individuals in a  pedigree w as 29.45 

(s.e.m.=.02). A to tal of 1211 yearlings (59.1%) show ed no inbreeding  w ithin 

four generations while a  fu rth er 645 (31.5%) had  only one duplication  w ithin 

those four generations.

As there  w as only one yearling w ith a  PDS of 24 an d  th ree  w ith a  PDS of 25, 

these  were com bined w ith the  yearlings w hose PDS w as 26 (N=16) before a  

correlation betw een PDS an d  the  proportion of yearlings th a t exhibited a t least 

one behaviour in any of the  six categories (Table 5.11) could be calculated. 

C orrelations show ed th a t both  freezing behaviours (rs=-.900; N=5; p<.05) and  

signs of em otionality  (rs=-.900; N=5; p<.05) increased  as a  pedigree becam e 

m ore inbred.

Table 5.11: The proportion of yearlings representing each 4-generation PDS that scored 1 in
each of the six behavioural categories.

PDS N vocalisation emotionality defensive locomotory freezing escape
30 1211 34.8 66.7 2.4 46.7 8.0 2.7
29 645 35.8 67.8 3.3 47.1 8.7 2.6
28 112 40.2 73.2 4.5 54.5 11.6 .9
27 66 36.4 68.2 3.0 47.0 10.6 6.1
24-26 16 31.3 75.0 6.3 43.8 12.5 .0

5 .3 .8  H orses scored  as a foal and as a yearling

A total of 438 (m=310; f=128) ho rses  th a t were scored in the  auction  ring as 

foals, were again  a sse ssed  as  yearlings. All were flat-bred. Three of the  m ales
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were now  geldings. As one of the  poin ts of in te re s t w as w hether or not 

yearlings showed a  g reater or lesser degree of reactivity  th a n  they  h ad  as  foals, 

the  m ean  sum m ed  score across the  six behavioural categories w as initially 

u sed  before looking a t the  recoded scores as  u sed  above.

5 .3 .8 .1  Total reactivity score
Am ongst th is  group of 438 h o rses  the  m ean  reactivity as  foals w as 4.85 

(SD=4.44; s.e.m .=.212) com pared to the ir m ean  yearling reactivity score of 

3 .25 (SD=3.27; s.e.m .=. 156). A to tal of 243 yearlings p roduced  a  lower 

reactivity score th a n  they  h ad  done w hen a sse ssed  as  foals. The to tal of 

ho rses  th a t p roduced  a  h igher reactivity score w hen a ssessed  as  yearlings 

th an  they  had  done as  foals w as 147, while 48 ho rses  show ed the  sam e level 

on bo th  occasions (Figure 5.1). As the  differences betw een the  scores in the 

two observation sessions were norm ally d is tribu ted , a  paired-sam ple  t-te s t 

w as perform ed an d  the  m ean  difference w as found to be significant (t=6.32; 

df=437; p<.001).
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change in total reactivity score

Figure 5.1: Frequency distribution of the change in total reactivity score in the 438 subjects 
who were scored as a foal and as a yearling.
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A K ruskal-W allis te s t showed th a t age (in m onths) w as re la ted  to the  change 

in reactivity score (x^= 10.79; df=3; p<.05), th a t is betw een the  score obtained  

as  a foal an d  the  score obtained  as  a  yearling (Table 5.12). A non -param etric  

(Spearm an) correlation betw een th ese  two variab les suggested  th a t the  change 

in reactivity score increased  as  age increased . This correlation, th ough  low, 

w as significant (rs=. 15; N=438; p<.01). As there  were only eight yearlings aged 

15 an d  16 m o n th s  th ese  were com bined w ith those  aged 17 m onths. 

Similarly, the  six who were aged 21 m o n th s  were com bined w ith those  aged 20 

m onths.

Table 5.12: Mean rank scores, by age (in months), gender and coat colour, for the change in 
reactivity score between that obtained as a foal and that obtained as a yearling (N=438). Also 

shown are the results of the Kruskal-Wallis tests on age and coat colour and the Mann Whitney
test on gender.

N m e a n  ra n k
AGE
15-17 (months) 85 192.61
18 140 199.55
19 125 236.88
20-21 80 234.31

/2= 10.79*

GENDER
colt 307 215.80
filly 128 223.28

z=-.57

COLOUR
bay/brown 331 216.57
chestnut 92 230.11
grey 15 219.10

X2=0.83

N either gender (M ann Whitney) no r coat colour (Kruskal-Wallis) w as found to 

be significantly re la ted  to th is  change in  score. It w as in te resting  to note th a t 

all th ree  who h a d  been  gelded som ew here betw een having gone th ro u g h  the  

ring as  a  foal an d  again  as  a  yearling, show ed an  increase  in th e ir reactivity 

scores du ring  th e ir second a ssessm en t. Subject T 070/T 2362 scored zero as a 

foal b u t 2 as  a  yearling, G 060 /F 2 2 7  scored 1 as  a  foal and  10 as  a  yearling, 

while G 439 /F 3 6 9  scored 9 as a  foal an d  19 as a  yearling.

Of the  438 yearlings th a t  were a ssessed  twice, 435 were offered a t flat 

yearlings sales an d  2 a t a  na tional h u n t sale. W hen the  reactivity scores of 

the  436 flat yearlings were com pared to those of the  1614 yearlings who had
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only been assessed  once a  M ann W hitney te s t found no significant difference 

the two groups in term s of the  to tal reactivity scores.

If the behavioural responses of foals and  yearlings to being in the  auction  ring 

are an  indication of m ore stab le tem peram enta l tra its  ra th e r  th a n  ju s t  

tem porary s ta tes , th en  one would expect th a t the  to ta l reactivity scores 

obtained by the  436 flat an im als scored in both  years  would be very sim ilar on 

each assessm en t. While only 48 (11.0%) produced th e  sam e score on both 

occasions, a  fu rther 80 (18.4%) h ad  a  yearling score th a t  w as only ±1 different 

from their foal score, an o th er 81 (18.6%) producing  a  to tal th a t  w as only ±2 

different from their initial a ssessm en t, with a  fu rth e r 51 (11.7%) scoring +3 

from their total as a  foal. A m ore complete b reakdow n of the  differences 

betw een foal and  yearling scores in th ese  doubly a sse ssed  an im als is provided 

in Table 5.13.

Table 5.13: The difference between foal and yearling scores on total reactivity with the number 
of the 436 doubly assessed flat yearlings showing this change, the associated proportion of the

whole and the cumulative percentage.

change N percentage total
0 48 11.0 11.0

±1 80 18.4 29.4
±2 81 18.6 48 .0
±3 51 11.7 59.7
±4 39 8.9 68 .6
±5 31 7.1 75.7
±6 25 5.7 81.4
±7 19 4.4 85.8
±8 11 2.5 88.3
±9 14 3.2 91 .5

±10 12 2.8 94.3
>10 25 5.7 100.0

W hen the scores obtained as foals by these  436 su b jec ts  were correla ted  w ith 

those they got as yearlings there  w as no statistically  significant re la tionsh ip  

found. However, as can  be seen in Figure 5.1, the  d is trib u tio n  of change 

scores had  long tails, th a t is a few an im als had  very extrem e change scores. 

This m ay indicate th a t there  w as som e u n u su a l reaso n  for the  change, for 

example they  were particu larly  d is tu rb ed  on one or o th e r occasion. In o rder to 

get an  idea of the  underly ing  correlation the  following s tep s  w ere taken : (i) a 

boxplot w as u sed  to identify the  ou tliers in the  change scores, (ii) the  sub jec ts  

w ith these  change scores were rem oved, and  (iii) a  correlation  w as perform ed

146



betw een the  foal reactivity score an d  yearling reactivity score of th e  rem ain ing  

subjects.

This identified 407 su b jec ts  w ith change scores ranging  from an  increase  of 8 

to a  decrease of 11 an d  resu lted  in a  significant correlation betw een foal and  

yearling reactivity scores (r=.23S; N=407; p<.001). In te rm s of the  ability of 

foal scores to be able to p redict yearling scores, however, the  R2 value w as 

only .0566, indicating th a t  the  foal reactivity score only acco u n ts  for ju s t  over 

5% of the  variance in yearling reactivity score.

5 .3 .8 .2  Six behavioural categories

While the  vast m ajority of the  1614 o n ce-assessed  yearlings were having th e ir 

first experience of the  auction  ring, it is likely th a t several had  been  th rough  

the  ring previously, e ither as  foals or yearlings, b u t th is  n um ber, w hich would 

have been very difficult to determ ine, would have been  very sm all as  there  

were very few o ther opportun ities  for them  to have appeared  in a  E uropean  

auction  ring.

W hen the scores, in the  six behavioural categories, of the  436 tw ice-assessed  

yearlings were com pared to those  of the  1614 o n ce-assessed  yearlings, a 

M ann W hitney te s t show ed th a t those  who h ad  also been  th ro u g h  the  auction  

ring as  a foal were le ss  likely to w hinny in the  ring as  a  yearling (z=-2.08; 

p<.05).

5 .3 .9  Separation stu d y  foals

A total of 13 anim als who had  been  observed during  the  separa tion  study  

(Chapter 3) were also a sse ssed  in the  auction  ring as yearlings. Six (m=4; f=2) 

of these  had  been in the  ‘accom panied’ group an d  seven (m=6; f=l) in  the  

‘iso lated’ group. Two of the  ‘iso la ted ’ group colts h ad  also been  a ssessed  in 

the  auction  ring as a  foal (C hapter 4). In addition to the  four behav iours 

reported in C hapter 3, th a t is the  in terval betw een vocalisations, the  

percentage of tim e sp en t pacing /m oving  ab o u t the  stab le, the  length  of tim e 

spen t pawing and  the  n u m b er of tim es the  an im al s tru ck  a  solid object w ith 

its body, a  fifth behaviour, the  to ta l n u m b er or tim es the  foal u rin a ted  or 

defecated during  the  separa tion  period, w as included.
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W hen th ese  13 yearlings’ re su lts  from the  separa tion  s tudy  were correlated  

w ith the ir to tal scores on each of the  six behavioural categories (from the  

auction  ring) an d  also with the  recoded scores, th a t is w hether or n o t they  

show ed a t least one behaviour in any of those  categories, two significant 

re su lts  were found. With a  to tal of 60 (5 x 12) correla tions perform ed on the  

scores from th ese  13 yearlings one would expect 3 to be significant a t the  5% 

level by chance.

The interval betw een vocalisations in the  stab le  while th e ir dam  w as a t the 

covering shed  w as significantly re la ted  to both  the  n u m b er of escape 

behav iours show n in the  ring (rs=.559; N=13; p<.05) and  to w hether or not 

they  show ed any escape behav iours (rs=.570; N=13; p<.05) while in the  

auction  ring. These resu lts  suggested  th a t the  w ider the  in terval betw een 

vocalisations in the  stable, the  m ore likely the  an im al w as to exhibit escape 

behav iours in the  auction  ring as a  yearling.

As significant differences had  been  found (C hapter 3; McGee 8& Sm ith, 2004a) 

betw een an im als in the ‘accom panied’ group an d  the  ‘iso la ted ’ group during  

the  separa tion  study, the 13 yearlings were th en  split in to  th e ir original 

groups and  the  correlational analysis repeated .

(i) ‘Accom panied’ group
W hen ju s t  the  six yearlings who had  been  a ssessed  in the  ‘accom pan ied ’ 

group in the  separation  s tudy  were investigated , a  correlational analysis 

perform ed on the  sam e variables a s  above, found ten  significant resu lts . With 

a  to ta l of 60 (5 x 12) correla tions perform ed on the  scores from the 

‘accom pan ied’ group one would expect 3 to be significant a t the  5% level by 

chance.

The interval betw een vocalisations in th e  stab le  w as re la ted  to to ta l scores on 

vocalisation (rs=.880; N=6; p<.05) an d  em otionality (rs=-.845; N=6; p<.05) and  

also to w hether or not the  yearlings vocalised while in the  auction  ring 

(rs=.87B; N=6; p<.05). The percentage of tim e sp en t moving a ro u n d  the  stab le 

as  a  foal w as re lated  to total score bo th  on vocalisation (rs=-.941; N=6; p<.01) 

an d  em otionality (rs=.845; N=6; p<.05) and  also to w hether or n o t the  yearlings 

vocalised in the  auction  ring (rs=-.878; N=6; p<.05). The am o u n t of tim e sp en t
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pawing while in the  stable a s  a  foal w as re la ted  to the  to ta l score on both 

freezing (rs=.880; N=6; p<.05) and  escape behaviours (rs=.898; N=6; p<.05) and  

also to w hether or not the yearlings exhibited any  behaviours in e ither the 

freezing (rs=.880; N=6; p<.05) or escape (rs=.880; N=6; p<.05) categories.

These suggested th a t (i) the  g reater the  interval betw een vocalisations in the  

stable as a  foal, the  greater the  likelihood th a t the  anim al would vocalise while 

in the  ring as a  yearling b u t the  less likely it w as to e ither sw eat or defecate 

while in the  ring, (ii) the  m ore tim e a  foal sp en t moving ab o u t the  stab le 

during  the separation  period the  less likely it w as to vocalise in  the  ring as a  

yearling b u t the  more likely it w as to defecate or sw eat while in the  ring, and  

(iii) the  m ore tim e a  foal sp en t paw ing during  the  period of separa tion , the 

m ore likely it w as to show freezing or escape behav iours w hen su b seq u en tly  in 

the auction ring as a  yearling.

(ii) ‘Isolated’ group
W hen ju s t  the seven yearlings who h ad  been a ssessed  in the  ‘iso la ted ’ group 

in the separation  study  were investigated, a  correlational analysis  perform ed 

on the sam e variables as  above, found four significant resu lts . W ith a  to tal of 

60 (5 X 12) correlations perform ed on the  scores from the  ‘iso la ted ’ group one 

would expect 3 to be significant a t the  5% level by chance.

The percentage of time sp en t moving ab o u t the  stab le while sep ara ted  from 

their dam  during  covering w as re la ted  to the  am o u n t of locom otory behaviour 

(rs=.954; N=7; p=.001) shown in the  auction  ring as  a  yearling an d  w hether or 

not the  yearling exhibited any locomotory behaviours (rs=.866; N=7; p<.05) in 

the  ring. The am ount of tim e a  foal sp en t paw ing in the  stab le  du ring  the  

separation  period w as re la ted  to bo th  the  am oun t of locom otory behaviour 

(rs=.932; N=7; p<.01) su b sequen tly  show n in th e  ring as  a  yearling an d  to 

w hether or no t the  anim al exhibited any of the  locom otory behaviours 

(rs=.899; N=7; p<.01) while in the ring.

These resu lts  suggest th a t (i) the  m ore tim e a  foal sp en t m oving ab o u t the  

stable if isolated w hen separa ted  from its dam  during  covering the  m ore likely 

it w as to exhibit locomotory behav iours w hen in the  auction  ring  as  a  yearling, 

and (ii) the am oun t of tim e a  foal sp en t pawing in the  stab le  du ring  th a t period

149



of separation the more likely it was to exhibit locomotory behaviours in the 

ring as a yearling.

5 .4  Summary and D iscussion
As with the foals d iscussed in Chapter 4, this study investigated whether or 

not a number of independent variables could be related to reactivity shown by 

thoroughbred yearlings during their experience of going through the auction  

ring. Tentative links were found with several of these variables though, once 

again, these links may be unreliable in some cases. The findings are 

discussed in the order in which they are presented above and many of the 

points raised in the previous chapter apply here too.

5 .4 .1  Age

As an animal gets older and, thereby, acquires more life experience, it is 

reasonable to assum e that it will be better able to handle stress-invoking  

situations or stimuli. This, of course, will largely depend upon the type of life 

experience the animal has had and what lessons it has learned. When feeling 

threatened a prey animal will either show a flight or fight response or will 

respond according to what it has learned from life. As thoroughbred sales 

yearlings are typically intensively handled in the m onths leading up to their 

appearance in the auction ring, the relationship between the yearling and its 

regular handler also has the potential to affect how the animal responds in the 

auction ring. Assuming somewhat similar experiences during the preparation 

for the yearling sales - procedures and training m ethods do not vary m uch - 

then one would expect to see the older yearling producing fewer behavioural 

responses to the often stressful experience of going through the auction ring.

The Kruskal-Wallis test showed that locomotory behaviours (x^=20.84; df=5; 

p=.001), freezing (x^=22.21;  df=5; p<.001) and the total reactivity score 

(x2=25.15; df=5; p<.001) decreased with age. The am ount of vocalisation also 

decreased with age (in months) and while this was not significant on the 

Kruskal-Wallis, there was a significant correlation between these two variables 

(rs=-.829; N=6; p<.05). The correlational analysis also showed the strength of 

the linear relationship between decreasing age and the am ount of locomotory 

behaviours (rs=-.943; N=6; p<.01), freezing behaviours (rs= 1.000; N=6; p<.001)
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an d  to tal reactivity (rs=-.943; N=6; p<.01) shown. Locomotory an d  freezing 

behaviours rep resen t p a rt of the  flight or fight response  and , a s  such , could be 

reasonably  expected to decrease as an  an im al gets older an d  gains m ore 

experience of being hand led  an d  being led. Learning to tru s t  the  ju d g em en t of 

an o th er tak es  tim e an d  a  horse  th a t will allow itself to be led across, a ro u n d  

or th rough  an  obstacle or s itua tion  th a t it finds uncom fortable show ing th a t it 

h a s  learned  to tru s t  the  ju d g em en t of e ither th is  p a rticu la r h an d le r or h u m an  

han d lers  in general.

While the  am o u n t of vocalisation an d  th e  to tal am o u n t of reactivity  show n in 

the  ring increased  w ith age in foals (C hapter 4), these  decreased  w ith age in 

the  yearlings. The decrease  in the  overall reactivity score in the  yearlings is a 

reflection of the  degree to w hich th ree  of the  six behavioural categories showed 

a  decrease. The decrease  in vocalisation, however, is a  reflection of the  

increasing  m atu rity  an d  independence of the  an im als. H orses w hinny w hen 

separa ted  from conspeciflcs (McDonnell, 2003) and  it ten d s  to increase  in both  

volum e and  quan tity  w hen the  anim al is highly m otivated (Fraser, 1992). The 

thoroughbred  sales yearling h a s  been w eaned for over a  year, h a s  h ad  its own 

individual stab le  for quite som e tim e, m ay have changed ow nership  (and 

hence stab le  yard) a t least once previously, an d  h as, therefore, learned  to be 

m ore independen t. As a  resu lt, one would expect to see the  am o u n t of 

vocalisation in th e  auction  ring decrease.

5 .4 .2  G en d er

While there  w as no significant gender difference in the  to ta l am o u n t of 

reactivity show n in the  auction  ring, there  were differences in how the  genders 

scored in the  em otionality  (x2=36.67; df=2; p<.001), freezing (x^=38.78; df=2; 

p<.001) an d  escape (x2=13.72; df=2; p<.01) categories. Geldings h ad  a  h igher 

m ean  ran k  score th a n  colts or fillies in both  the  freezing an d  escape 

categories, ind icating  th a t they  were the  gender m ost likely to exhibit these  

behaviours. As 294 of the  geldings rep resen ted  the  na tiona l h u n t  sector, 

th ese  re su lts  m ay reflect the  differences betw een flat and  n a tiona l h u n t bred 

horses, w hich h ad  been  show n earlier to have a  significantly h igher am o u n t of 

freezing (z=-9.03; p<.001) and  escape behav iours (z=-4.86; p<.001) th a n  w as 

show n in the  flat yearlings. The issu es  re la ting  to m anagem ent for m oderate
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to rap id  growth, w hich rep resen ts  a  considerable difference betw een the  flat 

and  national h u n t breeding  in dustries , have been d iscu ssed  in section 4.4.4.

In the  case of em otionality, colts h ad  the h ighest m ean ran k  score. As 1198 of 

the  colts rep resen ted  the  flat sector, th is  ap p aren t gender difference again 

could reflect the  difference found betw een the two sectors (x^= 12.37; df=2; 

p<.01). Defecating an d  sw eating are often seen  as  a  s tre ss  response  in 

an im als though  colts are also know n to defecate as  an  indication  th a t they 

were p re sen t a t th is  location. H orses have an  excellent sense  of sm ell and  

learn  a  great deal ab o u t who h as  been where an d  w hat sort of em otional s ta te  

they were in a t the tim e th rough  the  scen ts left behind. An a tte n d a n t clears 

away the  solid droppings left in the  ring by each  horse  b u t, a s  McGreevy 

(2000) noted, “sm ells can  also speak  of recen t fear and  exertion” (p.59). It is 

no t know n how m any yearlings m ay have been affected by sm ells left beh ind  

by previous o ccupan ts  of the  ring.

5 .4 .3  Coat Colour

Though Keeler (1947, p .271) s ta ted  tha t “light-sk inned  ho rses, su ch  as  the 

Palom ino or Pinto, are gentle; dark -sk inned  ch es tn u ts  are u n ru ly ” th e re  is no 

real evidence of coat colour being related to tem peram en t in horses. For 

exam ple. Mills et al. (2002) found no relationship  betw een coat colour and  

stereotypic behaviours in thoroughbreds. With the  exception of a  hand fu l of 

w hite tho roughbreds, all m em bers of the breed are dark -sk inned . Though 

some people m istakenly  call pale grey horses white, th ese  an im als are grey - 

they  were born  w ith a  d a rk  coat, or as often h ap p en s  a  bay or c h e s tn u t coat 

th a t changed  colour. All foals’ coats change over the  first few m o n th s  of life, 

b u t u su a lly  to ju s t  a  d arker shade  of their foal coat colour - a  grey p a re n t can 

re su lt in th a t coat colour changing  to grey b u t th ese  foals can  u su a lly  be 

identified from b irth  as  they  will typically have grey h a irs  a ro u n d  th e ir muzzle 

or eyes. Even su p e rs ta r  steep lechaser D esert Orchid, w hose coat w as snow 

w hite w hen he s ta rted  h is  chasing  career, w as born  w ith a  d a rk  coat. In fact 

he  looked alm ost b lack w hen he w as a  young horse. The d istingu ish ing  

featu re  betw een greys and  w hites is the colour of th e ir skin: greys have black 

skin, ju s t  like ch es tn u ts , bay /b ro w n s and  blacks, while w hite ho rses  have 

pink  skin.
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Although coat colour w as no t found to have any re la tionsh ip  to e ither scores 

or w hether or no t foals showed behaviours in any  of the  six categories, one 

significant re su lts  w as found w ith the  yearlings. This w as th a t a  g reater th a n  

expected proportion of flat-bred greys (N=69; p<.01) exhibited  freezing 

behaviours while in th e  auction  ring. Though no reason  could be found to 

explain why a  significantly greater th a n  expected proportion of grey flat-bred 

yearlings w ould show  a t leas t one freezing behaviour, it seem s unlikely  th a t 

having th is  coat colour could really have an im pact on w hether or n o t a  horse 

exhibits th is  p a rticu la r behaviour. No rela tionsh ip  w as found in flat-bred 

foals though  the  proportion  of su ch  foals (6 ou t of 37) who froze a t leas t once 

w as sim ilar (16.2% com pared to the  overall proportion of 19.5%) to th a t of the  

yearlings. C aution  is therefore w arran ted  as to claim  greys are m ore reactive 

th an  yearlings of o ther colours could be to com m it a  Type I error.

5 .4 .4  Flat - V - National Hunt
H orses being aim ed a t the  flat m arke t are b red  and  reared  to be m ore 

precocious th a n  those  being aim ed a t the national h u n t  m arket. This is 

particu larly  evident, to the  naked  eye, when observing sales yearlings in both  

categories. Those in the  flat m arke t ten d  to be m ore physically developed and  

to look m ore like tw o-year-olds th a n  yearlings. Those on offer a t na tional 

h u n t m arkets, on the  o th er han d , often look like young yearlings and  som e of 

them  still have th e ir distinctive foal’s tail. A uctioneers’ com m ents from the  

rostrum  w ith regard  to how the  anim al looks for its foaling date  also ten d  to 

differ w ith na tiona l h u n t  yearlings who look physically im m ature  often being 

described as  ‘good for h is  d a te ’ w hen a  flat yearling of the  sam e age w ould be 

passed  over a s  ‘b ackw ard ’ if seem ing to be a t a  sim ilar stage of its 

developm ent. The physical risks involved in m anaging  for rap id  growth have 

been d iscu ssed  in section 4.4.4 above, while th e  findings for each  yearling 

group and  the  differences betw een the  two secto rs have been  d iscu ssed  in 

5.4.1 and  5.4.2 above.

5 .4 .5  Sires and Paternal Grandsires o f Flat-bred yearlings
Wolff, H ausberger and  Le Scolan (1997) and  Wolff an d  H ausberger (1994) 

found evidence of inheritance  of tem peram enta l tra its  th ro u g h  the  sire though  

these  s tud ies  w ere perform ed with sm all num bers , thereby  m aking  it difficult 

to draw  any real conclusions. H oupt and K usunose (2000), on the  o ther
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hand , reported  on behavioural responses of 9644 tho roughbreds sp lit betw een 

two m ajor tra in ing  cen tres  in J a p a n  where it w as found th a t th e re  w as a  

significant correlation betw een how the  progeny of the  62 stallions who were 

rep resen ted  by an im als in  both  cen tres  behaved on the  th ree  h and ling  tests . 

However, a s  th ree -q u a rte rs  of the  whole sam ple achieved m axim um  m arks 

across these  te s ts , consistency  in the  resu lts  of progeny of different s ires m ay 

ju s t  as easily reflect an  overall b reed  consistency  ra th e r th a n  the  specific 

in p u t of th ese  sires.

A total of 21 of th e  77 individual stallions, who had  ten  or m ore yearlings 

rep resen ted  by auction  ring  yearlings, had  a  g reater th a n  expected proportion 

of their yearlings scoring e ither 0 or 1 on a t leas t one of the  six categories. 

Seven of th ese  had  20 or m ore representatives. Fourteen  of the  32 pa tern a l 

grandsires, w ith ten  or m ore yearlings assessed  and  who had  a t least two 

stallion sons each  of w hich had  a t least two yearlings scored, had  a  greater 

th an  expected p roportion  of the ir descenden ts scoring 0 or 1 on a t leas t one of 

the  six categories. Two of these  h ad  more th an  100 rep resen ta tives. While 

these  re su lts  suggest th a t progeny or dcsccnden ts  of som e stallions are m ore 

likely th an  those  rep resen ting  o thers  to exhibit certa in  types of behav iours in 

the  auction  ring, or no t to exhibit them , there  are, as d iscu ssed  in C hap ter 4, 

some poin ts of cau tion  th a t m u st be m entioned.

As before, the  question  of representative sam ples is im portan t. M any 

thoroughbred  stallions sire betw een 50 and  200 foals every year, no t all of 

which will end  u p  in an  auction  ring. Indeed w ith the  m ore expensive 

stallions it is qu ite  likely th a t the  m ajority of h is  rep resen ta tives will be bred  

by private b reeders  and , hence, will no t appear in  an  auction  ring  u n til a  la ter 

age, if at all. A m ore im portan t consideration m ay be the  need  to apply 

stringency to the  significance levels. As before (C hapter 4) th is  can  be done by 

dividing .05 by the  n u m b er of te s ts  perform ed. For flat-bred yearlings, on 

w hich there  were 462 binom ial te s ts  perform ed, th is  would m ean  th a t  in  order 

for a  resu lt to be significant a t the  5% level the  p-value would actually  have to 

be p<.0001. This would elim inate all individual stallions from consideration . 

For the  p a te rn a l g randsires  one would have to divide .05 by 192, thereby  

requiring a  p-value of p<.0003 to be significant a t the  5% level. This would 

m ean th a t the  only significant findings were th a t yearlings by sons of
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M achiavellian (N=38) were m ore likely to w hinny in the  ring while a  greater 

th an  expected proportion of those by sons of S ad ler’s Wells (N=159) exhibited 

a t least one defensive behaviour.

A p a ternal g randsire  m ay owe h is position on Table 5.6 to the  re su lts  of ju s t  

one of h is  sons an d  while no stallion son of S ad ler’s Wells, w ith ten  or m ore 

represen tatives, had  a  g rea ter th a n  expected proportion of h is  progeny scoring 

0 or 1 in  the  defensive category, M achiavellian’s sons A lm utaw akel (N=13; 

p<.01) and  Vettori (N=21; p<.05) both  had  a  greater th a n  expected proportion 

of their yearlings w hinnying a t least once while in the  auction  ring. While 

these  two stallions are responsib le for the ir s ire ’s re su lt in the  pa te rn a l 

g randsire  category, it is in teresting  th a t M achiavellian him self, a s  an 

individual sire, had  a  g reater th a n  expected proportion of h is  own yearlings 

(N=31) who w hinnied in the  ring. Indeed it is th is  re su lt th a t sees h is  sire Mr 

Prospector (N=60) w ith a  g reater th an  expected proportion of h is  descen d en ts  

w hinnying.

These considera tions aside, allowing for 5% of re su lts  obtained  to have been 

significant by chance (see 5.3.4.1 above) it is possible th a t to accept m ost of 

the  significant re su lts  found in th is  section would be to com m it a  Type I error. 

This calculation show ed th a t, based  on the  n u m b er of binom ial te s ts  

perform ed, one would expect abou t 23 significant re su lts  from th e  individual 

sires and  10 from the  pa te rn a l grandsires to have occurred  by chance. The 

actual nu m b ers  were, respectively, 20 and  16. Of course  the  opposite is also 

potentially  true , th a t no re su lts  have been found w here th e re  shou ld  in fact 

significant findings and , hence, a  Type II error is com m itted.

Published evidence (e.g. H oupt 8s K usunose, 2000; Wolff, H ausberger 8s Le 

Scolan, 1997; Wolff & H ausberger, 1994) and  a  considerable  am o u n t of 

anecdotal evidence suggest th a t some tem peram ental tra its  are  p assed  on by 

stallions, an d  while the  evidence presen ted  here suggests  cau tion  in draw ing 

sim ilar conclusions in relation  to behavioural reactivity  show n by young 

thoroughbreds in the  auction  ring, it would probably be unw ise  to d ism iss the  

possibility. F u rth er investigation is w arranted.
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5 .4 .6  Sires and Paternal Grandsires o f  N ational hunt-bred yearlings

Only six of the  12 individual stallions, who h ad  te n  or m ore of th e ir yearlings 

a ssessed , h ad  a  g reater th a n  expected proportion of th e ir stock  scoring either 

0 or 1 in any of the  behavioural categories. Only two of th ese  h ad  20 or m ore 

rep resen ta tives. Of th e  p a te rn a l g randsires only two of the  six who h ad  at 

least ten  rep resen ta tives an d  a t least two stallion sons th a t h ad , in  tu rn , a t 

least two of th e ir yearlings a ssessed , had  a  g rea ter th a n  expected proportion 

scoring e ither 0 or 1 in  any of the  categories. N um bers in all cases were very 

sm all, particu larly  w hen it is considered  th a t som e of th ese  stallions sire 

betw een 100 an d  300 foals a  year. There is the  obvious question  w ith regard 

to how represen ta tive  of the  stallions the  assessed  an im als tru ly  are.

C alculating the  expected n u m b er of potential falsely significant re su lts  from 

the  binom ial te s ts  suggested  th a t one would expect to see four for the  

individual sires and  two for the  pa te rn a l g randsires  and  w ith six an d  two, 

respectively, it ap p ears  likely th a t in reality no stallion  w as a  factor in how 

national h u n t yearlings responded  in the  ring, particu larly  as  seven of these  

re su lts  had  been  only ju s t  significant a t the 5% level. By applying the  m ore 

s tringen t significance level described above, it w ould have been  n ecessary  for 

an  individual sire to p roduce a  p-value of p<.007 an d  a  p a te rn a l g randsire  to 

produce a  p-value of p<.002 in order to have been  significant a t the  5% level. 

No stallion m et th is  criterion.

5 .4 .7  Broodmare Sires o f  Flat and National hunt-bred yearlings

Of the  53 broodm are sires who had  ten  or more rep resen ta tiv es  am ongst the  

fiat-bred yearlings, only 11 had  a  greater th an  expected proportion  of the ir 

descen d en ts  scoring e ither 0 or 1 in any of the  six behav ioural categories. The 

n u m b ers  involved were very sm all in all cases  w ith only one stallion 

rep resen ted  by 20 or m ore yearlings. Only one of the  seven n a tiona l h u n t 

broodm are sires had  a  greater th a n  expected p roportion  of h is  rep resen ta tives 

scoring 0 or 1 in any of the  six categories. Once again  the  n u m b ers  involved 

were very sm all, th ough  th is  single broodm are sire w as no ted  in  th ree  of the  

six categories. If the  m ore s tringen t significance level w as applied  as 

described above, th en  flat broodm are sires would have had  to p roduce a  p- 

value of p<.0003 to be significant a t the  5% level w hereas na tiona l h u n t 

broodm are sires would have needed a p-value of p<.002. No broodm are sire,
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in e ither category, m et th is  criterion. Additionally, given the  n u m b er of 

binom ial te s ts  perform ed, one could have expected to find abou t seven false 

positives w ith the  flat broodm are s ires an d  two w ith th e  national h u n t 

b roodm are sires. The n u m b er of significant re su lts  found were, respectively, 

11 and  three . On the  balance of the  evidence, therefore, it would appear 

unlikely th a t  the  broodm are sire, of e ither flat or na tional h u n t yearlings, is a 

factor in how they  respond  to being in the  auction  ring.

5 .4 .8  Female and ‘m ale’ families
Lowe (1895) classified fam ilies by a  figure system  based  on the  n u m b er of pre- 

1890 classic  w inners th a t cam e from each  female line (see C hap ter 2 for 

details). Though the  u sefu ln ess  of th is  system  as  a  p redictor of racing  or 

broodm are m erit w as considered  debatab le  w ithin 50 years  of its creation 

(Miller, 1939), th e  system  h a s  been  u sed  by som e b reeders to the  cu rren t day. 

There does no t ap p ear to have been  any resea rch  done, however, to determ ine 

w hether or no t the  figure system  actually  h a s  any m erit or value. If tra its , 

su ch  as  racing ability, can be linked to th is  system  th en  it is possible th a t 

o ther tra its  m ay also be inheritab le. However, the  re su lts  in th is  study , and  

the  sim ilar one reported  in C hapter 4, do no t provide any reliable evidence of 

this.

Two female fam ilies an d  four ‘m ale’ fam ilies produced  a  significant re su lt on a 

single behavioural category. The ‘m ale’ fam ilies, of course, are the  stallions 

who come from a  p a rticu la r female family. However, given the  n u m b er of 

binom ial te s ts  perform ed it could have been  expected th a t eight re su lts  for 

female families an d  seven for ‘m ale’ fam ilies would be significant a t the  5% 

level by chance. Additionally, if applying a  m ore s tringen t significance level, 

as  described above, th en  a  female family would have to p roduce a  p-value of 

p<.0003 to be significant a t the  5% level while a  ‘m ale’ family would have to 

produce a  p-value of p<.0004. No female family m et th is  criterion. While it 

w as found th a t a  g reater th a n  expected proportion of yearlings by stallions 

from Family 5 vocalised in the  ring (N=79; p<.001), it is no t know n if th is  

re su lt would rem ain  significant a t the  m ore s tringen t level a s  SPSS 11.0 only 

reports  p-values to th ree  decim al places.
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Taking a  closer look a t the  Family 5 re su lt one finds th a t of the  11 stallions 

rep resen tin g  th is  Family, the  two w ith the  g rea test n u m b er of represen ta tives 

w ere S ad ler’s Wells (n=30; p<.01) and  Vettori (n=21; p<.05) and  bo th  of th ese  

h o rses  had  a  g rea ter th a n  expected proportion of th e ir yearlings who vocalised 

a t  least once in the  auction  ring. As only two of the  o ther stallions in  the 

Family h ad  m ore th a n  th ree  yearlings in the  sam ple there  is the  possibility 

th a t  th is  m ay indeed  reflect a  tendency  for yearlings by o ther stallions from 

th is  family to exhibit th is  behaviour. However, it shou ld  be no ted  th a t ‘m ale ’ 

Family 5 did no t p roduce a significant re su lt w ith its  foals (C hapter 4).

The m ore likely answ er, and  the  m ore p ru d e n t conclusion , is th a t  n e ith e r the  

female family from w hich a  yearling com es nor the  family from w hich its  sire 

com es is a  factor in  how the  anim al will behave in  the  auction  ring.

5 .4 .9  Pedigree D iversity  Scores (PDS)

As noted in C hap ter 4, inbreeding to an im als th o u g h t to be in fluentia l is often 

seen  as a  way to m aximize the  chance of p roducing  a  h igh-class racehorse. 

There h a s  not, however, been any research  done to determ ine w hether or no t 

there  is any basis  in  fact for th is  approach . Inbreeding  resea rch  ten d s  to 

focus on asp ec ts  su ch  as m orphological tra its , fertility and  m eat quality  and  

behavioural m easu re s  are som etim es linked to th ese  (e.g. Zechner et al,  2002; 

Burrow, 1998; E cranb rack  & Knight, 1993; MacNeil et al,  1989; D inkel et al, 
1972). The inbreed ing  coefficient is generally u sed  in th ese  types of s tu d ies  

bu t, as explained in C hap ter 2 above, u se  of W right’s coefficient of inbreeding 

is inappropria te  for u se  in the  s tudy  of tho roughbred  horses. This is why 

inbreeding w as investigated  in te rm s of a  Pedigree Diversity Score (PDS) for 

the pu rposes of th is  thesis.

Expressing the  am o u n t of inbreeding, w ith in  the  first five an d  four generations 

of the  pedigrees of each  of the  flat-bred yearlings, in te rm s of a  th is  PDS found 

th ree significant resu lts . Freezing behav iours (rs=-.609; N=12; p<.05) 

increased as  a  five-generation pedigree becam e m ore inbred  while both  

freezing behav iours (rs=-.900; N=5; p<.05) an d  signs of em otionality (rs=-.900; 

N=5; p<.05) increased  as  a  four-generation  pedigree becam e m ore inbred.
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As noted  in section 4.4.9 above, there  is a  pop u la r perception  th a t the  m ore 

inbred an  an im al is, the m ore ‘highly s tru n g ’ he  will be (but see section 6.4.5 

in the nex t chapter). While freezing behaviours were no t found to be re la ted  to 

the  am oun t of inbreeding in foals (C hapter 4), two of the  o ther types of fight or 

flight resp o n ses, nam ely defensive and  escape behaviours, h ad  been  found to 

increase as the  am oun t of inbreeding  increased . Those re su lts  com bined with 

those from the  yearlings would suggest th a t a lthough  the  type of behaviour 

young thoroughbreds exhibit in th is  o ften -stressfu l se tting  differ in  te rm s of 

specific resp o n ses  shown, it does appear th a t, overall, the  m ore inb red  the  

anim al the  m ore likely it is to display som e form of the  fight or flight response. 

F u rth er resea rch  is w arran ted  b u t it m ay be th a t certa in  levels of inbreeding  

m ay reduce the  an im al’s ability to apply w hat it h a s  learned  to tim es of s tress , 

thereby allowing some of its in n a te  tendency  to fight or flee to come to the  

surface.

Showing signs of em otionality, th a t is defecating a n d /o r  sw eating, w as also 

related  to increasing  levels of inbreeding  w ithin  the  first four generations of a 

pedigree. If increased  inbreeding  does, as  popularly  suggested, m ake an 

anim al m ore ‘highly s tru n g ’ th en  th is  would also be reflected in increased  

physiological arousal. Defecating an d  sw eating were the  only m easu res  of 

physiological a rousal recorded here  as  the  n a tu re  of th e  auction  ring setting  

and  the  n u m b ers  of an im als involved m ade it im practical to apply any  o ther 

m ethods, su ch  as  taking cortisol read ings or u s in g  h ea rt ra te  m onitors. 

Setting up  an  experim ent w hereby cortisol or h e a rt ra te  read ings could be 

taken  from young tho roughbreds going th ro u g h  the  auction  ring would 

rep resen t a  considerable project as it would involve the  cooperation of a  lot of 

people w ithin the  bloodstock in d u stry  and  would need  to be carried  o u t during  

a  genuine auction  session  ra th e r th a n  as  an  experim ent set u p  on the  

p rem ises for an  afternoon. Going th rough  the  ring is ju s t  the  cu lm ination  of a 

day, or several days, of stim uli or s tre sso rs  th a t  the  en tire  experience of going 

to the sales p resen ts .

5 .4 .10  Horses scored as a foal and as a yearling
Visser et al. (2001) found significantly high correla tions betw een the  

behavioural resp o n ses  of 41 D utch  W arm blood foals on two tria ls  a t a  

hand ling  test an d  all b u t two item s in  a  novel object test. The hand ling  te s t
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involved being led across a bridge; the novel object test consisted of an  open 
um brella being lowered from the ceiling. First exposure to the two tests  was 

at nine m onths and the second at ten m onths of age. However, when the 
anim als were given the same tests  at ages 21 and 22 m onths, only the 

‘flightiness’ response proved to be consistent.

The study presented in th is chapter, however, found a  significant linear 

relationship between foal and yearling scores (r=.238; N=407; p<.001), when 

outliers were removed, and th a t more than three-quarters of the yearlings 

scored within ±5 of what they had done as a foal. This would suggest th a t this 
form of assessm ent, that is recording behavioural responses to being in the 

auction ring, does tap into some underlying tem peram ental tra it with the 

wider variation in scores m ost likely to reflect the influence of situational 
factors th a t may produce a tem porary effect. If this is the case then  applying 

this method of assessm ent to investigation of a young horse’s reactive nature 
would clearly need to be done on more than one occasion, preferably with a 

gap of at least several m onths between testing sessions so as to minimise any 

practice or learning effects.

While further data  collection would be necessary to determ ine the stability of 

the percentages outlined above, the difference in test scores would provide an 
indication of reliability. The nature  of the reactivity shown, th a t is w hether it 
is classed as Tear’ or ‘good sp irits’ or ‘bad tem per’, can be largely interpreted 

from how  the anim al displays the various behaviours, for example, with ears 

pricked or pinned back, fluid movement or rigid stance, etc. There is, of 

course, an issue of whether or not specific behaviours can be equated to each 

other. For example, do three whinnies and two incidences of breaking into a 

trot shown as a  foal equate to three bucks and two kicks given as a  yearling? 

This will depend on the purpose of the scoring. The total reactivity score 

consists of the total number of behavioural reactions shown by the anim al in 

the ring ra ther than  a num erical expression of the am ount of stress the 

animal was under. If the num ber of responses shown, or w hether or not an 

animal showed any behavioural response within any of the categories, are the 

items of in terest then a total of five responses as a foal is similar to a total of 

five responses as a yearling, even if the type of responses differ.
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Another point of in te rest w as th a t there  was a  significant re la tionsh ip  betw een 

age and  the  change in reactivity score (rs=.15; N=438; p<.01), th a t  is betw een 

the score obtained  as a  foal and  the  score obtained  as a  yearling. The m ean 

ran k s  suggested  th a t the  g rea test change in score occurs in yearlings aged 

from 19 to 21 m o n th s  while the  leas t change occurs in yearlings aged from 15 

to 18 m onths. This app ears  to be an  artefact of the  earlier finding (section 

5.3.2) th a t vocalisation (rs=-.829; N=6; p<.05), freezing behaviours (rs=-.943; 

N=6; p<.01), locomotory behav iours (rs=-.943; N=6; p<.01), an d  to ta l reactivity 

score (rs=-.943; N=6; p<.01) decrease  w ith age. This is re la ted  to m aturity .

5.4.11 Separation study animals
Only 13 of the  57 anim als who had  been observed in the  separa tion  study  

(Chapter 3) w ere available for a ssessm en t as yearlings in the  auction  ring. 

Even so th ree  m easu res  from the  initial study  were found to be significantly 

related to four categories scored in the  auction  ring.

The m ore close together a h o rse ’s w hinnies are the g reater is its  m otivation to 

com m unicate with an o th er of its kind, to reduce its  sense  of isolation. In the 

auction  ring, as  yearlings, it w as found th a t for the  13 an im als th a t were 

assessed  in bo th  stud ies, the  less frequently they h ad  vocalised in the  stable, 

the m ore likely they were to exhibit escape behaviours (rs=.559; N=13; p<.05) 

in the auction  ring. There does no t appear to be any logical reaso n  why these  

two variab les shou ld  be re la ted  in th is  way and  it m ay be th a t the  sm all 

n u m bers of sub jec ts  involved, com bined with the  n u m b er of corre la tions 

perform ed and  the  fact th a t escape behaviours were no t re la ted  to vocalisation 

w hen the  13 were split into the  ‘accom panied’ an d  ‘iso la ted ’ groups, led to a  

false positive.

D uring the  separa tion  s tudy  the  foals in the  ‘accom pan ied ’ group h ad  a  

greater interval betw een th e ir w hinnies th an  those  in  the  ‘iso la ted ’ group 

(z=3.88; p<.001). This w as presum ably  because they  were no t totally  alone 

during the ir tim e of s tress  - the  observer w as in the  stab le  w ith them . In the 

auction ring it w as found th a t the  less frequently th e  ‘accom pan ied’ group h ad  

vocalised in the  stable, the  m ore likely they were to vocalise (rs=.880; N=6; 

p<.05) in  the  ring b u t the  less likely they were to defecate or sw eat (rs=-.845; 

N=6; p<.05). As yearlings are accom panied by a  h an d le r while in the  auction
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ring one m ight have p resu m ed  th a t th ese  an im als, having dem o n stra ted  the  

tendency before, w ould be less likely to vocalise while in the  ring.

The m otivation for the  w hinnying, however, is different betw een the  two 

situa tions. In the  original s tudy  the  anim al w as very young an d  as it h ad  not 

yet been  w eaned it w as still totally d ependen t u p o n  its m other. Its cries were 

for h er an d  were p resum ab ly  ou t of a  sense  of loss, ab an d o n m en t an d  fear - a 

young prey anim al on its own is an  easy  target. The presence  of a  h an d ler 

during  th is  tim e w as a  source of som e com fort for m any of th ese  foals - they  

were no t totally iso la ted  and  hence the  th re a t w as reduced . The fear or s tre ss  

reactions of ho rses  going th rough  the  auction  ring are m ore an  indication  of 

fear of the  unknow n, or neophobia, an d  if th e re  is no t a  sufficient degree of 

tru s t in the  h an d le r leading them  into  an d  a ro u n d  th is  s trange environm ent, 

the anim al will be highly m otivated to reach  ou t to o thers  of its  kind. The 

decreased likelihood of these  an im als e ither defecating or sw eating while in 

the  ring m ay be fu rth e r evidence of the  different level or k ind  of s tre ss  these  

situa tions generate  - the  yearlings were m ore likely to call o u t to conspecifics 

b u t less likely to show  signs of physiological arousal.

Pacing or moving a ro u n d  the  stab le  du ring  a  tim e of s tre ss  is a  form of 

displacem ent behav iour and  it w as found th a t the  g reater the  percen tage of 

tim e those  from the  ‘iso la ted ’ group had  sp en t pacing or m oving ab o u t the 

stable during  the  period of separa tion , the  m ore locom otory behaviours 

(rs=.954; N=7; p=.001) they  su b sequen tly  show ed in the  auction  ring  as  a  

yearling. This is p a rt of the  flight response  - a  prey anim al on the  move is 

h arder to catch  th a n  one who rem ains m otionless. W ith su ch  a  high 

correlation betw een th e  two events, one could specu la te  th a t th ese  an im als 

who choose locom otion as  a  way of dealing w ith s tre ss  m ay be can d id a tes  for 

su b seq u en t developm ent of locomotory stereotypic behaviours. They m ay also 

be m ore likely th a n  o th ers  to bolt on the  way to the  s ta r t of a  race or to fail to 

settle and  relax du rin g  the  early stages of the  co n test thereby  expending 

valuable energy an d  reducing  th e ir chances of being successfu l a s  racehorses.

In the case of the  ‘accom pan ied’ group it w as found th a t the  m ore tim e they  

h ad  sp en t pacing or m oving abou t in the  stab le  during  the  separa tion  period, 

the  less likely they  w ere to vocalise (rs=-.941; N=6; p<.01) in the  auction  ring
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b u t the  m ore likely they  were to either sweat or defecate (rs=.845; N=6; p<.05) 

while there . Vocalising is ha rd  to do while on the  move b u t, again, the  

m otivation beh ind  vocalising and  pacing or moving ab o u t is very different. As 

a  d isp lacem ent behav iour pacing or moving ab o u t the  stab le  is a  sign of 

frustra tion ; perform ance of a  desired behavioural response  is being thw arted . 

In the  case of the  foals in the  separation  study  th is  desire w as to follow their 

m other; being locked into a  stable prevented th is. V ocalisation in the  ring is 

less likely to occur if the  an im al’s m ain m otivations a t the  tim e do no t include 

the  need  to seek ou t the  p resence of conspecifics. As the  g rea ter the  tim e they 

sp en t pacing in the  stab le  w as related to the  m ore signs of em otionality  th a t 

they showed in  the  auction  ring it appears  th a t  th ese  yearlings were 

experiencing som e physiological arousal w hen in the  ring b u t no t show ing any 

behavioural signs of th is. With such  sm all n u m b ers  of sub jec ts  involved 

fu rth er resea rch  is needed b u t it is possible th a t th ese  yearlings have learned  

th a t a  h u m an  h an d le r can  be tru s ted  during a tim e of uncerta in ty .

Pawing is a  d isp lacem ent behaviour and a sign of fru stra tio n  in ho rses  an d  it 

w as found th a t, in those from the ‘accom panied’ group, the  am o u n t of time 

they  had  sp en t engaged in th is  behaviour during  the  period of separa tion , the  

greater th e  am o u n t of freezing (rs=.880; N=6; p<.05) or escape behaviours 

(rs=.898; N=6; p<.05) they  showed while in th e  auction  ring as yearlings. 

These behaviours typically rep resen t the flight response  b u t p e rh ap s  the  

m otivation beh ind  th e ir freezing and  escape behav iours w as to get away from 

w hat w as a  fru stra tin g  or annoying environm ent. The auction  ring is noisy, 

brightly lit and  su rro u n d ed  by people. This m ay also be the  case w ith those 

from the  ‘iso la ted ’ group. Their pawing in the  stab le  w as re la ted  to the  

am o u n t of locom otory behav iours (rs=.932; N=7; p<.01) show n and, again , the  

m otivation m ay have been  to get away from an  annoyance.

Overall the  n u m b er of sub jec ts  involved w as very sm all an d  it is m uch  easier 

to find significant correla tions w hen the value of N is sm all. W ith th is  in 

m ind, com bined w ith the  findings from Seam an et al. (2002), w hich ind icated  

th a t ho rses  vary widely in how they respond to artificial behav ioural te sts , 

caution  is advised w hen trying to in terpret the re su lts  d iscu ssed  above. Also 

the  num b er of corre la tions perform ed was sufficient th a t  one would expect to 

find several re su lts  th a t were significant a t the  5% level by chance. W hen the

163



13 yearlings were exam ined together, for exam ple, the  n u m b er of te s ts  

perform ed suggested  th a t one could expect three  re su lts  to be significant a t 

the  5% level by chance: ju s t  two were found to be significant. Sim ilarly four 

significant re su lts  were found w ith the  ‘iso la ted ’ group w here th ree  could have 

been expected by chance. As there  were ten  re su lts  found am ongst the  

‘accom panied’ group, again w here th ree  could have been  expected by chance, 

the  findings from th ese  an im als m ay be the m ost reliable, even th ough  there  

were ju s t  six sub jec ts  involved.

Of the  pair who h ad  also been  assessed  in the auction  ring as  a  foal, it w as 

notable th a t n e ith e r w as am ongst the 75% who h ad  scored w ith in  a  range of 

±5. Subject C 0 7 /G 6 4 6 /G 1 3 2 5  had  produced a to tal reactivity score of 12 as  a 

foal b u t only 1 as  a  yearling, thereby placing him  am ongst th e  5.7% w hose 

difference w as g reater th a n  10. The o ther colt, sub jec t C 1 7 /T 4 9 3 /G 1 2 8 2  had  

scored 3 as a  foal b u t 10 as a  yearling, placing him  am ongst 4.4%  w ith a  ±7 

difference.

With only two su b jec ts  one canno t draw  any reliable conclusions b u t one 

possible explanation  for the  individual responses of th ese  colts is th a t the  first 

nam ed, whose auction  ring experiences were both  in the  sam e venue, m ay 

have recognised h is su rro u n d in g s and been calm ed by th is. The o ther colt 

had  h is first experience in a  larger, m ore brightly lit a ren a  th a n  he h ad  h is 

second auction  ring experience and  th is may have been  a  factor.

5.5 Conclusions
While age an d  gender, an d  possibly having a  grey coat, seem  to be factors in 

the  am oun t of reactivity thoroughbred  yearlings show  in the  auction  ring, the  

differences found betw een the  flat and  national h u n t  divisions suggest th a t 

h u sb an d ry  p rac tices m ay also be involved. Prior experience of the  auction  

ring, as a  foal, did n o t re su lt in a  difference betw een how th ese  an im als 

responded as  yearlings com pared to all o ther yearlings a ssessed , o ther th a n  to 

w hinny less, though  one could not rule out the  possibility  th a t  it m ay have 

been an  im portan t factor for som e of the anim als.

There is, as there  w as w ith the  foals, some ten tative evidence to suggest th a t 

sire or pa te rn a l g randsire  m ay be a  factor in some cases th ough  application of
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m ore s tringen t significance levels throw s th is  in to  doubt. W ith quite  a  lot of 

anecdotal evidence typically claim ed to su p p o rt inheritance  of tem peram en ta l 

tra its  in tho roughbreds, it would be p e rh ap s unw ise to d ism iss the  possibility 

based  on the  findings of th is  study.

There is som e evidence to suggest th a t  em ploying the  a sse ssm e n t m ethod, 

described here, for m easu ring  reactivity in the  auction  ring m ay have value as 

a  tool for a ssess in g  p a rt of a  young th o ro u g h b red ’s underly ing  tem peram en t 

though  fu rth er resea rch  on th is  would be advisable.

Finally, as  w as found w ith the  auction  foals, reactivity show n in the  ring as  a 

yearling ap p ears  to be re la ted  to how the  an im als reacted  to the  separa tion  

from th e ir dam  during  covering, w ith differences found betw een how  those  

from the  ‘accom pan ied’ an d  ‘iso la ted ’ groups responded . With very sm all 

n u m b ers  involved in th is  p a rticu la r p a rt of the  investigation, however, cau tion  

in the  in te rp re ta tion  the  re su lts  is advised.
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Chapter 6: Horses-in-Training 

Tem peram ent Questionnaire

6.1 Introduction
Momozawa et al. (2003) note th a t while th e re  are no m ethods considered  to be 

s tan d a rd  in a ssess in g  tem peram en t in ho rses, there  are two th a t are 

com m only applied: (i) analysing  behavioural reactions to stim uli an d  (ii) 

getting h an d lers  to com plete a  tem peram en t questionnaire. Both p resen t 

som e difficulty in te rm s of reliability. Tests u sed  to elicit behavioural 

reac tions ten d  to involve som e degree of s tre ss , for exam ple having a  falling 

open um brella  sudden ly  appear or, as  M omozawa et al. (2003) u sed , balloons 

ro ta ting  while su sp en d ed  from the  ceiling. Some w riters, however, cau tion  

ag a in st relying on behavioural ind icators of s tress . As R ushen  (2000) s ta tes , 

th ese  resp o n ses  are often difficult to in terpre t. Is the  horse  th a t ju m p s  back  

from the  um brella  one who is highly reactive and  will respond  in a  sim ilar way 

to o ther stim uli? Or w as it ju s t  a  m om entary  startle  response , a  tra n s ien t 

reaction  th a t any  one of u s  m ay have show n in sim ilar c ircum stances?

Seam an et al. (2002) u sed  th ree  typical behavioural response  te s ts  - an  a ren a  

test, respond  to person  te s t an d  respond  to object te s t - w ith a  group of 33 

h o rses  and  found th a t there  w as no re la tionsh ip  betw een how the  an im als 

responded  in one te s t com pared to how they  responded  in an o th er even 

though  there  w as consistency  in how they  responded  to repeated  tria ls  on one 

of the  individual te s ts , nam ely the  a ren a  test. Each te s t h ad  been  repeated  

th ree  tim es w ith an  average of n ine days betw een each  trial. They concluded 

th a t it w as no t possib le to classify any  of the  ho rses a s  being e ither ‘active’ 

copers or ‘pass iv e ’ copers, th a t ho rses  vary widely in how they  respond  to 

artificial behavioural te s ts , an d  th a t only an  open field te s t ap p ears  to be 

usefu l in identifying core tem p eram en t tra its  in a  horse.

The problem s w ith tem p eram en t q u estionnaires  vary. The fact th a t  the  

resp o n ses  given on the  questionnaire  are the  subjective in te rp re ta tio n s  of the  

an im al’s behav iour by the  h an d le r and , therefore, m ay be coloured by 

prejud ices ab o u t colour, gender, age or breed, for exam ple, or m ay reflect the  

m ood of the  a sse sso r or the  c u rren t s ta te  of re la tions betw een h an d le r and
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anim al, a re  ju s t  a few of the  difficulties. A nother is the  question  of honesty . A 

h an d le r m ay n o t w ish to p a in t h is  charge in a  negative light or to indicate  th a t 

it h a s  behavioural problem s, su ch  as  stereotypies. This m ay be particu larly  

tru e  in the  case of tho roughbreds w hose fu tu re  sale value m ay be adversely 

affected if problem s exist - s tereotypies m u s t be declared a t auction .

M omozawa et al. (2003) had  h an d lers  ra te  th e  tem peram en t of ho rses  (N=86) 

w ith w hich they  were fam iliar and  th en  tested  the  reliability of the  a sse ssm en t 

by analysing  th e  th ree  factors th a t em erged - ‘anx iety ’, ‘novelty seek ing’ and  

‘u n d e rs tan d in g ’ - in re la tion  to the  behavioural resp o n ses  of the  an im als on a 

reactivity test. Defecation an d  g rea ter h e a rt ra te  increases du ring  the  te st 

were found  to be re la ted  to ‘anx iety ’ on the  tem p eram en t questionnaire . The 

17 item s on th e ir questionnaire  were all on scales and  included  te rm s su ch  as 

‘p lay fu ln ess’, ‘cu riosity ’, ‘friend liness’, ‘n e rv o u sn ess ’ an d  ‘excitability’ b u t did 

no t inc lude  any  stereotypies or m any  ‘prob lem ’ behaviours.

Like th a t  of Momozawa et al. (2003) an d  o thers, the  p re sen t s tudy  sough t to 

determ ine w hether or no t there  w as a  link betw een how h an d lers  a sse ssed  the 

tem p eram en t of the  ho rses  in th e ir care an d  how  the  an im als had  responded  

in behav ioural response  tests . The m ajor difference betw een th is  s tudy  and  

those  reported  in the  lite ra tu re , however, is th a t the  behavioural response  

te s ts  w ere no t artificial ones - they  recorded the  reactions of the  ho rses  to real 

life s itu a tio n s  as  they  happened . Additionally, the  tem p eram en t questionnaire  

w as com pleted m any m o n th s  after the  an im al’s behavioural reactions h ad  

been  a sse ssed  an d  by h an d lers  who alm ost certain ly  h ad  no knowledge of the 

an im als before they  arrived in the  y a rd s  for train ing.

6 .2  M ethods an d  P rocedures
6.2 .1  Design
A questio n n aire  based  s tudy  requ iring  the  h an d lers  of the  sub jec ts, now  aged 

two (and a  few from the  separa tion  s tudy  who w ere aged three) an d  in tra in ing  

as raceh o rses, to ind icate  w hich, if any, of a  series of behavioural te rm s listed  

could be applied to the  ho rse  in th e ir care.

6 .2 .2  Subjects
A to tal of 1558 ho rses  of racing age, w hich h ad  been  scored in a t leas t one of
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the  previous th ree  s tud ies, were tracked  down. These were sp read  out 

am ongst a to ta l of 225 racing  stab les, 177 of w hich were located in  the  UK, 35 

in Ireland  an d  13 in France. W hen questio n n aires  h ad  been  re tu rn ed , th is  

to tal w as reduced  to 395 ho rses (m=235; f=160). At leas t 23 of the  m ales had  

been  gelded since en tering  train ing. As the  q u estionnaires  were re tu rn ed  

anonym ously , it is no t know n w hich tra in e rs  replied, though  only a  han d fu l of 

questio n n aires  w as received from Irish or F rench  yards.

6 .2 .3  M aterials

Letters of inform ation (Appendices 2 & 3) an d  a  sh o rt questionnaire  (Appendix 

4) w ere designed. These were tran s la ted  into F rench  before being sen t to the  

F rench  stab les (see A ppendices 5, 6 8& 7). The first le tte r served the  pu rpose  

of explaining the  p u rpose  of the  s tudy  an d  the  questionnaire  to the  tra iner, 

listed  the  su b jec ts  th a t were believed to be in tra in ing  w ith h im /h e r , and  

m ade the  req u est th a t  h e /s h e  give a  copy of the  questionnaire  to each  of the  

staff m em bers w ith one of the  ta rge t ho rses in th e ir care. The voluntary  

n a tu re  of the  partic ipa tion  of bo th  the  tra in e r an d  the  yard  staff w as s tressed , 

as  w as the  issu e  of confidentiality. The second le tte r w as very sim ilar b u t 

directed  a t the  h an d ler whom, it w as hoped, would com plete the  a ttach ed  

questionnaire. The volun tary  n a tu re  of any partic ipation , and  the  issu e  of 

confidentiality, were again stressed .

The questionnaire , p resen ted  in two p a rts , requ ired  the  h an d ler to give the  

nam e of the  dam  of the  horse, so th a t the  an im al to w hich the  docum ent 

referred could be ascerta ined . It th en  requ ired  the  h an d ler to indicate 

w hichever of the  behavioural te rm s provided could be applied to the  horse  in 

th e ir care. These were designed to give a  p ic tu re  of the  tem peram en t of each 

individual ho rse  an d  they  covered seven categories of behaviour.

The first p a rt of the  questionnaire  consisted  of th ree  sh o rt scales re la ting  

directly to tem peram ent. The first one m easu red  excitability on a  four-point 

scale ranging from laid-back  to very excitable. The second w as a  th ree-po in t 

scale ra ting  how  friendly the  an im al w as ju dged  to be, while the  th ird  scale 

re la ted  to how often the  horse w hinnies. The second p a rt of the  questionnaire  

con tained  22 item s. These included the  m ajor stereotypic behav iours 

(cribbing, weaving, boxw alking an d  w indsucking) an d  a  n u m b er of behaviours
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u su a lly  classified as  ‘p rob lem ’ behaviours. These were bed-eating, rug- 

chew ing, hay-dipping, paw ing while eating, door/w all kicking, ru sh in g  

in to /o u t  of the  stab le  an d  frequently  bucking  or sh y in g /d u ck in g  w hen ridden. 

B ucking or rearing  w hen being saddled, rearing  or ra ising  the  head  while 

being bridled, b iting /k ick ing  w hen being saddled  or b ru sh ed  an d  p inning  

b ack  th e  ears  w hen approached  were included as  defensive behaviours. The 

item s lazy w orker and  en th u sia s tic  w orker were included as ind ica to rs  of w ork 

style.

6 .2 .4  Procedure
The 1558 ho rses  in tra in ing  were tracked  down u sin g  R aceform ’s H orses in 

Training 2004  book, auction  ring re tu rn s  for the  2003 yearling sales an d  2004 

tw o-year-olds in tra in ing  sales, an d  early -season  race en tries. Letters of 

inform ation, for bo th  the  tra in e r an d  the  re levant yard  staff, were sen t to each 

racing  stab le  th a t had  a t leas t one sub ject, along w ith a  single questionnaire  

for each  horse , to be com pleted by the  h an d ler responsib le  for its daily care. 

Each pack  sen t to tra in e rs  in Ireland an d  the  UK included stam ped  add ressed  

envelopes to facilitate the  re tu rn  of the  com pleted questionnaires . As it w as 

no t possib le to obtain  F rench  postage s tam ps, the  packs sen t to the  13 French 

tra in e rs  included  envelopes w ith a  re tu rn  ad d ress  only.

6.3 Results
6 .3 .1  General
All 395 (m=235; f=160) ho rses  for w hich questio n n aires  were re tu rn ed  (25%) 

w ere flat-bred an d  393 of them  h ad  been  a ssessed  a t leas t once in the  auction  

ring. The o ther two, bo th  three-year-o ld  fillies, h ad  been  previously only 

a sse ssed  in the  separa tion  s tudy  (C hapter 3). Only 5 (m=2; f=3) of the  395 

h ad  been  su b jec ts  in th a t study , 235 (m=137; f=98) had  been  a sse ssed  in the  

auction  ring only as  a  yearling (C hapter 5), 93 (m=55; f=38) had  been  scored 

in th e  auction  ring only as  a  foal (C hapter 4), while 65 (m=43; f=22) h ad  been 

a sse ssed  in  the  ring as  bo th  a  foal an d  as  a  yearling (C hapter 5). All the  m ales 

h ad  been  colts w hen previously a sse ssed  an d  while it is know n th a t a t leas t 

23 of th e  395 h ad  been  gelded in the  in terim , it is no t know n exactly how 

m any  geldings th e re  were in total. G ender w as om itted from the  questionnaire. 

A sm all proportion  of questio n n aires  re tu rn ed  did no t have edl the  scales 

com pleted in p a rt one. In som e q u estionnaires  w ork style w as no t ind icated
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becau se  the  horse  w as no t yet a t a  stage of its tra in ing  w here it w as can tering  

or galloping. A racehorse  is only considered to be ‘in w ork’ w hen can tering  

an d  galloping are a  p a rt of its regim en.

6 .3 .2  Gender

Given the  un certa in ly  over how m any of the  colts had  been  gelded, the  

genders were initially com pared as  ju s t  m ale (N=235) an d  female (N=160). The 

frequency w ith w hich each  of the  behav iours w as ind icated  is show n in Table 

6.1. The tab le  also show s the  n u m b er of m ales an d  fem ales who showed each 

of th e  different behav iours and  the  percen tage of m ales and  fem ales, for whom 

inform ation  on th ese  behaviours w as provided, who show ed them .

Table 6.1: Frequencies (total an d  by gender) with w hich each of the 24 d escrip tions/ 
behav iours were m arked  on the questionnaires. Also show n are the total proportion and  

proportion of m ales and  fem ales th a t were described a s  show ing each of these  an d  resu lts  of the 
M ann W hitney (z) an d  ch i-square  tests. C hi-square te s ts  were only perform ed in cases w here

the m inim um  expected coun t per cell w as 5.

N % of N N % %
total to tal m ale fem ale m ale female

excitability 393 99.5 235 158 59.8 40.2 (z =1.16)

‘fr iend liness’ 391 99.0 233 158 59.6 40.4 (z =.918)

vocalisation 345 87.3 200 145 58.0 42.0 20.64***

en th u s ia s tic  w ork style 363 91.9 212 151 58.4 41.6 4.73*»

ste re o ty p ie s
crib-b iter 4 1.0 2 2 0.9 1.3
w indsucker 12 3.0 6 6 2.6 3.8
boxw alker 9 2.3 7 2 3.0 1.3
w eaver 8 2.0 5 3 2.1 1.9

‘problem ’ behaviours
e a ts  bedding 18 4.6 13 5 5.5 3.1 1.27
chew s rug 75 19.0 59 16 25.1 10.0 14.12***
paw s w hen  eating 56 14.2 37 19 15.7 11.9 1.17
k icks w a ll/doo r 37 9.4 20 17 8.5 10.6 .50
d ip s hay  in  w ater 11 2.8 5 6 2.1 3.8
ru s h e s  o u t of stab le 16 4.1 12 4 5.1 2.5 1.66
ru s h e s  in to  stab le 9 2.3 5 4 2.1 2.5
often b u c k s  w hen ridden 53 13.4 34 19 14.5 11.9 .55
often s h ie s /d u c k s  w hen  ridden 52 13.2 32 20 13.6 12.5 .10

defensive
b u ck s  being saddled 7 1.8 4 3 1.7 1.9
re a rs  be ing  saddled 2 .5 1 1 0.4 0.6
re a rs  being bridled 1 .3 0 1 0.0 0.6
ra ise s  h ead  being bridled 45 11.4 27 18 11.5 11.3 .01
b ite s /k ic k s  being saddled 42 10.6 31 11 13.2 6.9 4.00*
b ite s /k ic k s  being b ru sh ed 69 17.5 45 24 19.1 15.0 1.14
p in s b ack  e a rs  w hen approached 34 8.6 11 23 4.7 14.4 11.37**»

*p<.05; **p<.01; ***p<.001; » g reater proportion of fem ales th a n  m ales
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A series of ch i-square  te s ts  an d  M ann-W hitney te s ts  w as perform ed to see if 

there  w as a  significant gender difference in any  of th ese  behaviours. W ith a 

to ta l of 22 ch i-square  te s ts  perform ed one would expect one re su lt to be 

significant a t the  5% level by chance. There were five significant re su lts  found 

an d  th e se  are also indicated  in Table 6.1 above.

It w as found  th a t fem ales were m ore likely th a n  m ales to pin back  th e ir ears  

w hen app roached  (x^=11.37; d f= l; p=.001) an d  to be en th u sia s tic  w orkers 

(X^=4.73; d f= l; p<.05). Fem ales were less likely th a n  the  m ales to be ra ted  as 

a  rug-chew er (x^=14.12; d f= l; p<.001), a  frequen t w hinn ier (x^=20.64; df= l; 

p<.001), or to bite or kick while being saddled  (x2=4.00; df= l; p<.05).

G ender w as th en  exam ined after sp litting  the  m ales in to  colts (N=212) and  

geldings (N=23). K ruskal-W allis te s ts  were u sed  to see if there  w as a 

re la tionsh ip  betw een gender an d  ra tings on e ither the  excitability or 

‘frien d lin ess’ scales. A series of M ann-W hitney an d  ch i-square  te s ts  w as th en  

perform ed com paring colts to fillies. As the  n u m b er of geldings who were 

identified a s  show ing any  of the  behaviours w as u su a lly  very sm all, binom ial 

te s ts  were u sed  to com pare colts to geldings and  fillies to geldings. W ith a 

to ta l of 22 ch i-square  te s ts  perform ed one would expect one to be significant 

a t th e  5% level by chance. There were five significant re su lts  found. W ith a  

to ta l of 44 binom ial te s ts  perform ed one could expect two to be significant a t 

the  5% level by chance. There were n ine significant re su lts  found. A 

sum m ary  of the  re su lts  is p resen ted  in Table 5.2 below.

The K ruskal-W allis te s ts  showed no re la tionsh ip  betw een gender an d  ra tings 

on e ith e r the  excitability or ‘friend liness’ scales. The M ann-W hitney te s ts  

show ed no difference betw een colts an d  fillies, colts an d  geldings, or fillies and  

geldings on e ither the  excitability or ‘friend liness’ scales. The ch i-square  te s ts  

found th a t  colts w ere m ore likely th a n  fillies to be described  as  w hinnying 

often (x^=21.24; d f= l; p<.001), as  chew ing th e ir rug  (x2=15.01; d f= l; p<.001) 

an d  of b iting  or kicking w hen being saddled  (x^=4.92; d f= l; p<.05). They were 

less likely th a n  fillies to p in  the ir ears  back  w hen app roached  (x^=9.23; df= l; 

p<.01) an d  of being an  en th u sias tic  w orker (x^=4.94; d f= l; p<.05).

171



T able 6 .2 : R e su lts  of th e  c h i-sq u a re  te s ts  co m p arin g  co lts  to fillies, a n d  th e  b inom ia l te s ts  
c o m p a rin g  co lts  to  geld ings a n d  fillies to  geld ings, on  ea ch  of th e  24  d e s c r ip tio n s /b e h a v io u rs , 

v a lu e s  a re  only show n  in c a se s  w here  th e  m in im u m  expected  c o u n t p e r  cell w as  5.

excitability 

‘friendliness’ 

vocalisation 

enthusiastic work style

ste reo ty p ie s
cnb-biter
windsucker
boxwalker
weaver

‘problem ’ behaviours
eats bedding
chews rug
paws when eating
kicks wall/door
dips hay in water
ru shes out of stable
rushes into stable
often bucks when ridden
often sh ies/ducks when ridden

defensive
bucks being saddled
rears being saddled
rears being bridled
raises head being bridled
bites/k icks being saddled
b ites/k icks being brushed
pins back ears when approached

colts V colts V fillies v 
fillies geldings geldings 

P P

21.24***

4,94*a

< .01>>
< .0 1 '’ < .0 1 » 

<.05>’

1.34
15 . 0 1 * * *

.80

.75

1.24

.15 <.05>>

.01

.19 <.05
4.92*
2.34 <.01 <.05»
9.23**“ <.05»

*p<.05; **p<.01; ***p<.001; » g re a te r  p ro p o rtio n  of fillies; g re a te r  p ro p o rtio n  of geld ings

The binom ial te s ts  found th a t geldings were m ore likely th a n  colts to be a 

w indsucker (p<.01), w eaver (p<.05) or boxw alker (p<.01). They were less likely 

th a n  colts to ra ise  th e ir h ead s  w hen being bridled (p<.05) or to bite or kick 

while being b ru sh ed  (p<.01). Geldings were also m ore likely th a n  fillies to be a 

boxw alker (p<.01) an d  to buck  frequently  w hen ridden  (p<.05). They were less 

likely th a n  fillies to bite or kick while being b ru sh ed  (p<.05) or to p in  back  

th e ir ears  w hen approached  (p<.05).

W ithin the  categories of stereotypies, ‘prob lem ’ behav iours and  defensive 

behav iours, a single score of 0 or 1 w as com puted  to indicate absence  or 

p resence  of any behav iours w ithin the  category. A to tal score for each of these  

categories w as also com puted.
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A K ruskal-W allis te s t found th a t th e re  w as a  significant gender difference in 

the  to tal n u m b er of stereotypies (x^=21.20; df=2; p<.001), problem  behav iours 

(X^=7.09; df=2; p<.05) an d  defensive behav iours (x2=9.85; df=2; p<.01) reported  

in individual an im als. The m ean  ra n k  scores indicated  th a t geldings were 

m ost likely th a n  colts or fillies to have m ore stereotypies, geldings h a d  the  

h ig h est n u m b er of problem  behav iours, while geldings showed fewer defensive 

b ehav iours th a n  colts or fillies (Table 6.3). A ch i-square  te s t found th a t 

gender w as also significantly re la ted  to w hether or no t any  problem  (x^=6.29; 

df=2; p<.05) or defensive behaviours (x^= 10.02; df=2; p<.01) were reported. 

There were insufficient n u m b ers  to perform  the  ch i-square  on gender and  

presence  or absence  of stereotypic behaviours.

Table 6.3: Mean rank scores on the total number of stereotypies, problem behaviours and 
defensive behaviours reported, shown by gender (N=395). The results of the Kruskal-Wallis test

are also shown.

gender N stereotypies problem defensive
behaviours behaviours

colt 212 193.26 205.50 205.53
filly 160 197.58 182.95 196.29
gelding 23 244.57 233.61 140.54

21.20*** 7.09* 9.85**

*p<.05; **p<.01; ***p<.001

6 .3 .3  Coat colour
A series of ch i-square  te s ts  were perform ed to see if there  w as a  significant 

difference betw een b ay /b ro w n  h o rses  (N=308) and  c h e s tn u ts  (N=75) in  the  

behav iours th a t were reported . W ith a  to tal of 24 ch i-square  te s ts  perform ed 

one could except to see one re su lt significant a t the  5% level by chance. There 

w as a  single significant resu lt; c h e s tn u ts  were m ore likely th a n  b ay /b ro w n s to 

be reported  as  biting or kicking while being saddled  (x^=5.21; df= l; p<.05). As 

there  were only 12 greys am ongst th e  sam ple, binom ial te s ts  were u sed  to see 

if they  differed from e ither b ay /b row n  ho rses  or c h e s tn u ts  on any  of the 

behaviours. W ith a  to tal of 48 binom ial te s ts  perform ed one could expect two 

to be significant a t the  5% level by chance. There were no significant re su lts  

found.

A K ruskal-W allis te s t found th a t there  w as no significant coat colour 

difference in e ither the  to tal n u m b er of stereotypic behav iours, to tal n u m b er of
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‘p rob lem ’ behav iours or to ta l n u m b er of defensive behav iours reported. There 

w ere insufficient n u m b ers  to perform  the  ch i-square  on coat colour and  

presence  or absence  of e ither stereotypic, ‘p rob lem ’ or defensive behaviours.

6 .3 .4  Sire /  paternal grandsire /  broodm are sire 

6 .3 .4 .1  Sire

There were a  to tal of 136 individual stallions rep resen ted  by the  395 ho rses  in 

tra in in g  b u t only two, Namid (N=19) an d  S pectrum  (N=ll) ,  of th ese  h ad  10 or 

m ore rep resen ta tives. A series of binom ial te s ts  w as perform ed to see if e ither 

of th ese  stallions had  a  greater th a n  expected proportion  of th e ir progeny 

reported  as show ing any  of the  behav iours or w hether they  h ad  a  g reater th an  

expected proportion of progeny who reportedly  exhibited any  of the  

stereotypic, ‘p rob lem ’ or defensive behaviours. For the  excitability,

‘friend liness’, vocalisation and  w ork style scales the  binom ial te s t w as 

calcu la ted  u s in g  the  proportion th a t scored above or below the  m edian  score 

on each  scale. W ith a  to ta l of 54 binom ial te s ts  perform ed one could expect 

two or th ree  to be significant a t the  5% level by chance. There w as a  single 

significant re su lt found: a  g reater th a n  expected proportion of those by Namid 

were reported  as  show ing a t least one problem  behav iour (N=19; p<.05).

6 .3 .4 .2  Paternal Grandsire
There were a  to ta l of 71 pa te rn a l g randsires  of whom  14 were rep resen ted  by 

10 or m ore yearlings and  h ad  a t leas t two stallion sons th a t were responsib le  

for a t least two yearlings. A series of binom ial te s ts  w as perform ed to see if 

any  of th ese  stallions h ad  g rea ter th a n  expected p roportions of the ir 

descen d en ts  reported  as  showing any  of the  behaviours of w hether they  h ad  a 

g reater th a n  expected proportion who reportedly  exhibited any of the  

stereotypic, ‘p rob lem ’ or defensive behaviours. For the  excitability,

‘friend liness’, vocalisation and  w ork style scales the  binom ial te s t w as 

calcu la ted  u s in g  the  proportion th a t scored above or below the  m edian  score 

on each  scale. W ith a  to tal of 378 binom ial te s ts  perform ed one could expect 

19 re su lts  to be significant a t the  5% level by chance. There were only 14 

significant re su lts  found and  they  are p resen ted  in a lphabetical order of 

p a te rn a l g randsires. The differing N-values for Indian Ridge are due to som e 

details  not being provided on the  questionnaire  for one of h is  rep resen ta tives.
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C h iefs  Crown had  a  g reater th a n  expected proportion of h is  d escen d en ts  who 

ra ise  th e ir  h ead  while being brid led  (N=l l ;  p<.05) or buck  w hen ridden 

(p<.05); Danzig had  a  g reater th a n  expected proportion  of h is  represen ta tives 

who scored a t or below the  m edian  score on the  excitability scale (N=18; 

p<.05) or who exhibited a t leas t one defensive behav iour (N=18; p<.05); 

D arsh aan  had  a  g rea ter th a n  expected proportion  of h is  rep resen ta tives who 

ru sh  in to  the  stab le  (N=10; p<.05); Indian  Ridge h ad  a  greater th a n  expected 

p roportion  of h is  d escen d en ts  who b u ck  w hen ridden  (N=25; p<.05) or who 

scored a t or below the  m edian  score on the  ‘friend liness’ scale (N=24; p<.05); 

M achiavellian h ad  a  g reater th a n  expected proportion of h is  descen d en ts  who 

paw ed while eating  (N=10; p<.05) or who w indsuck  (N=10; p<.05) an d  a 

g rea ter th a n  expected proportion of ho rses  who exhibited  a  stereotypic 

behav iour (N=10; p<.05); N orthern D ancer h ad  a  g reater th a n  expected 

proportion  of h is  d escen d en ts  who ate the ir bedding (N=15; p<.05), who often 

shy or d u ck  w hen ridden  (N=15; p<.05) an d  who exhibit a  problem  behaviour 

(N=15; p<.05); Nureyev h ad  a  g reater th an  expected proportion  of h is 

rep resen ta tiv es  who often shy or duck  away w hen being ridden  (N=l 1; p<.05).

6 .3 .4 .3  Broodmare Sire
There w as a  to tal of 229 individual broodm are sires rep resen ted  am ongst the  

395 h o rses  in tra in ing  b u t only one of these , Persian  Bold (N=10) h ad  10 or 

m ore rep resen ta tives. A series of binom ial te s ts  w as perform ed to see if a  

g rea ter th a n  expected proportion of th is  sta llion ’s d escen d en ts  were reported  

as  show ing any  of the  individual behav iours or any  behaviours in the  

stereotypic, ‘p rob lem ’ or defensive categories. For the  excitability, 

‘frien d lin ess’, vocalisation and  w ork style scales the  binom ial te s t w as 

ca lcu la ted  u sing  the  proportion th a t scored above or below the  m edian  score 

on each  scale. W ith a  to ta l of 27 te s ts  perform ed one could expect one re su lt 

to be significant a t the  5% level by chance. There were two significant re su lts  

found. A g reater th a n  expected proportion of Persian  Bold’s descen d en ts  

scored a t or below the  m edian  on the  ‘friend liness’ scale (N=10; p<.05) or were 

reported  to be boxw alkers (N=10; p<.05).
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6 .3 .5  Fem ale fam ily num ber /  m ale fam ily num ber

6 .3 .5 .1  Fem ale fam ily num ber

There were 24 fem ale fam ilies rep resen ted  am ongst the  395 ho rses  in tra in ing  

th o u g h  only 16 had  10 or m ore rep resen ta tives. A series of binom ial te s ts  w as 

perform ed to see if any of th ese  fam ilies h ad  a  g reater th a n  expected 

proportion  of th e ir rep resen ta tives reported  as  showing any of the  individual 

behav iours or any behav iours in e ither the  stereotypic, ‘p rob lem ’ or defensive 

categories. For the  excitability, ‘friend liness’, vocalisation and  w ork style 

scales the  binom ial te s t w as calcu la ted  u sing  the  proportion  th a t scored above 

or below the  m edian  score on each  scale. With a  to ta l of 432 binom ial te s ts  

perform ed one could expect to find 21 or 22 significant a t the  5% level by 

chance. There were only seven significant re su lts  found.

A g reater th a n  expected proportion of those from Family 4 chew  th e ir rug  

(N=31; p<.05); a  sm aller th a n  expected proportion of those from Fam ily 5 

scored a t or below the  m edian  on the  excitability scale (N=17; p<.05); a 

sm aller th an  expected proportion of those  from Family 10 scored a t or below 

the  m edian on the  ‘friend liness’ scale (N=10; p<.05) while a  g rea ter th an  

expected proportion  of them  w indsuck  (N=10; p<.05); a  g reater th a n  expected 

proportion  of those  from Family 14 scored a t or below the  m edian  score on the 

excitability scale (N=27; p<.01); a  sm aller th a n  expected proportion of those 

from Family 16 scored a t or below the  m edian score on the  excitability scale 

(N=21; p<.05); a  g reater th a n  expected proportion of those  from Family 19 paw 

w hen eating  (N=10; p<.05).

6 .3 .5 .2  Male fam ily num ber
The m ale family n u m b er is the  B obinski n u m b er of the  fem ale line from w hich 

the  stallions come. There were 23 ‘m ale’ fam ilies rep resen ted  am ongst the  

395 sub jec ts  of w hich 14 had  10 or m ore individuals am ongst the  ho rses  in 

tra in in g  w ith each  n u m b er rep resen ted  by a t leas t two stallions th a t  h ad  two 

of m ore individuals to rep resen t them . A series of binom ial te s ts  w as 

perform ed to see if any  of th ese  fam ilies h ad  a  greater th a n  expected 

proportion of th e ir rep resen ta tives reported  as  show ing any  of the  individual 

behaviours or any behav iours in e ither the  stereotypic, ‘prob lem ’ or defensive 

categories. For the  excitability, ‘friend liness’, vocalisation and  w ork style 

scales the binom ial te s t w as calcu lated  u sing  the  proportion th a t scored above
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or below the  m edian  score on each  scale. With a  to tal of 378 binom ial te s ts  

perform ed one could expect to fmd 19 re su lts  significant a t the  5% level by 

chance. There were only ten  significant re su lts  found.

A greater th a n  expected proportion  of those from Family 3 crib-bite (N=25; 

p<.05); a  g reater th a n  expected proportion of those  from Fam ily 5 bite or kick 

while being b ru sh e d  (N=16; p<.05) or w indsuck  (N=16; p<.05) or exhibit any 

stereotypic behav iour (N=16; p<.05); a  greater th a n  expected p roportion  of 

those from Family 8 dip the ir hay  in w ater (N=30; p<.05); a  sm aller th a n  

expected proportion of those  from Family 9 paw  w hen eating  (N=46; p<.05), 

while a  g reater th a n  expected proportion ra ise  th e ir head  while being bridled 

(N=46; p<.01) or boxwalk (N=46; p<.01); a  sm aller th a n  expected proportion  of 

those from Family 14 w ere described  as  being an  en th u sia s tic  w orker (N=27; 

p<.05); a  g rea ter th a n  expected proportion of those  from Fam ily 22 kick the  

door or wall (N=10; p=.01).

6 .3 .6  Pedigree D iversity  Scores (PDS)

All 395 ho rses in tra in ing , for w hich a  questionnaire  w as re tu rn ed , w ere flat- 

bred. Therefore bo th  a  five-generation PDS an d  four-generation  PDS w as 

com puted  for each  subject.

6 .3 .6 .1  F ive-generation  pedigrees

W ithin five-generation pedigrees the  range of different an im als w ith in  any  one 

pedigree w as from 51 to 62 individuals. The m ode value w as 61, the  m edian  

w as 60 and  the  m ean  n u m b er of indiv iduals in a  pedigree w as 59.47 

(s.e.m.=. 108). A to tal of 65 of the  ho rses in tra in ing  (16.5%) show ed no 

inbreeding  w ith in  five generations while a  fu rth er 86 (21.8%) h ad  only one 

duplication w ith in  those  five generations.

As th e re  were less th a n  10 ho rses w ith a  PDS of 51, 52, 53 or 54 th ese  were 

grouped together (N=15) before a  correlation betw een PDS an d  th e  proportion 

of ho rses  th a t were reported  to exhibit any of the  individual behav iours or any 

behaviours in  the  stereotypic, ‘p rob lem ’ or defensive categories could be 

calculated . For the  excitability, ‘friend liness’, vocalisation an d  w ork style 

scales the  correlation w as calcu lated  u sing  the  proportion  th a t scored a t or 

below the  m edian  score on each  scale.
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W ith a  to tal of 27 correla tions perform ed one could expect to find one or two 

re su lts  significant a t the  5% level by chance. There were two significant 

resu lts . The m ore inbred  a  pedigree the  less likely a  horse  is to frequently  shy 

or d u ck  while being ridden  (N=9; rs=.817; p<.01) or to be reported  as  a  

boxw alker (N=9; rs=.771; p<.05).

It w as in teresting , however, th a t no horse  w ith a  PDS of 56 or less (N=38), th a t 

is the  9.5% who were m ost inbred , w as reported  to dip th e ir hay in w ater, 

ru sh  into the  stab le, buck  w hen being saddled, rea r w hen being saddled, rea r 

w hen being bridled, crib-bite, w indsuck, boxwalk or weave.

6 .3 .6 .2  Four-generation pedigrees

W ithin four-generation  pedigrees the  range of different an im als w ith in  any one 

pedigree w as from 25 to 30 individuals. The m ode value w as 30, the  m edian  

w as 30 and  the  m ean  n u m b er of individuals in a  pedigree w as 29.54 

(s.e.m .=.037). A to tal of 255 of the  ho rses  in tra in ing  (54.8%) show ed no 

inbreeding  w ithin four generations while a  fu rth er 111 (28.1%) had  only one 

duplication  w ithin  those  four generations.

As th e re  were less th a n  10 ho rses w ith a  PDS of 25, 25 or 27 th ese  were 

grouped together (N=10) before a  correlation betw een PDS and  the  proportion 

of ho rses  th a t were reported  to exhibit any of the  individual behaviours or any 

behaviours in the  stereotypic, ‘p rob lem ’ or defensive categories could be 

calculated . For the  excitability, ‘friend liness’, vocalisation an d  w ork style 

scales the  correlation w as calcu lated  u sin g  the  proportion th a t scored a t or 

below the  m edian  score on each  scale.

W ith a  total of 27 correla tions perform ed one could expect to find one or two 

re su lts  significant a t the  5% level by chance. There w as only one significant 

resu lt: the  m ore inbred  a  pedigree the  m ore likely a  horse  w as to frequently  

b u ck  w hen ridden  (N=4; rs=-1.000; p<.001).

It w as in teresting , however, th a t no horse  w ith a  PDS of 25, 25, 27 or 28 

(N=28), th a t is the  7% who were m ost inbred, w as reported  to dip th e ir hay  in 

w ater, ru sh  in to  the  stab le, buck  or rea r w hen being saddled , rea r w hen being 

bridled, crib-bite, w indsuck , boxwalk or weave.
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6 .3 .7  Horses assessed  in the auction ring
A to tal of 393 (m=235; f=158) ho rses  for w hich questio n n aires  had  been 

re tu rn ed  had  been  scored in the  auction  ring (C hapters 4 & 5). The o ther two, 

both  th ree-year-o ld  fillies, h ad  only previously been  a ssessed  in the  separa tion  

s tudy  (C hapter 3).

6 .3 .7 .1  Those assessed  as foals
A to tal of 93 (m=55; f=38) sub jec ts  for w hom  questio n n aires  h ad  been  

re tu rn ed  h ad  been  a sse ssed  in  the  auction  ring as  a foal. Of the  m ales, seven 

were geldings. Of the  93 sub jec ts, 65 were also la te r a sse ssed  in the  ring as a  

yearling. To see if th is  group of 93 sub jec ts  differed from the  overall group in 

te rm s of the  proportions who w ere reported  to exhibit any  of the  24 

d esc rip tio n s/b eh av io u rs  or to exhibit any  behav iours in e ither the  stereotypic, 

‘p rob lem ’ or defensive categories, a  series of binom ial te s ts  w as perform ed. 

For the  excitability, ‘friend liness’, vocalisation and  w ork style scales the  

binom ial te s t w as calcu lated  u sin g  the  proportion th a t scored above or below 

the  m edian  score on each scale. W ith a  to tal of 27 binom ial te s ts  one could 

expect one or two re su lts  to be significant a t the  5% level by chance. There 

w as a  single significant re su lt found: a  sm aller th a n  expected proportion of the  

93 who were a ssessed  in the  ring as  foals were su b seq u en tly  reported  to buck  

frequently  w hen ridden  (N=93; p<.01).

In order to com pare scores from the  auction  ring  a sse ssm en t w ith behav iours 

ind icated  on the  questio n n aires  a  n u m b er of te s ts  were perform ed. These are 

described  below.

(i) Excitability
As th e re  were only six ho rses  described  as  being very excitable, th ese  were 

com bined w ith those  described  as  being fairly excitable. Kruskal-W allis te s ts  

perform ed to see if there  w as a  difference betw een to ta l reactivity score or the  

to tal scores on any  of the  six behavioural categories in  the  ring and  w hether a  

horse  w as su b seq u en tly  described  as being e ither la id-back  (N=51), a  bit 

excitable (N=26) or fairly /very  excitable (N=16) found th a t the  excitability 

category w as re la ted  to the  am o u n t of locom otory (x^=6.86; df=2; p<.05) and  

freezing behaviours {x^=9.96; df=2; p<.01) show n in th e  auction  ring as  a  foal.
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To see w hether or no t an  an im al show ed any  behaviours in any of the  six 

categories u sed  in C hap ter 4, th a t is the  recoded scores rep resen ting  p resence 

or absence  of behav iour in a  category, a  Kruskal-W allis te s t w as perform ed 

u sin g  these  recoded scores. It w as found th a t excitability w as re la ted  to 

w hether or no t any freezing behav iours (x,2= 10.29; df=2; p<.01) were show n in 

the  ring as  a  foal. The m ean  ran k  scores (laid-back = 44.65; bit excitable = 

44.58; fairly /very  excitable = 58.44) indicated  th a t it w as those who were 

described  as  being fa irly /very  excitable as  ho rses  in tra in ing  were likely to 

have show n freezing behav iours in th e  auction  ring as a  foal.

(ii) ‘F rien d lin ess’

Kruskal-W allis te s ts  perform ed to see if th e re  w as a  difference in total 

reactivity  score or the  to ta l scores on any of the  six behavioural categories in 

the  ring depending  u p o n  w hether a  horse  w as su b sequen tly  described  as 

being friendly (N=70), ‘n e ith e r friendly nor unfriend ly ’ (N=18) or unfriendly  

(N=3) found no significant re su lts . As there  were only th ree  “unfriend ly ’ horses 

in the  sam ple th ese  were rem oved an d  a  M ann-W hitney perform ed on the 

rem ain ing  two groups. No significant re su lts  were found. This scale w as not 

com pleted on two questionnaires.

A K ruskal-W allis te s t found no significant re la tionsh ip  betw een w hether or not 

h o rses  had  exhibited  any behav iours in any of the  six behavioural categories 

as  foals in the  auction  ring an d  w hether they  were su b sequen tly  described  as 

being friendly, ‘n e ith e r friendly no r unfriend ly ’ or unfriendly. Perform ing a  

M ann-W hitney te s t on the  sam e scores b u t leaving ou t the  th ree  unfriendly  

h o rse s  did no t reveal a  significant difference.

(iii) V ocalisations

A M ann-W hitney te s t to exam ine w hether there  w as a  re la tionsh ip  betw een 

the  n u m b er of vocalisations em itted  in the  auction  ring and  w hether a  horse  

w as su b sequen tly  described  as  one who e ither rarely  w hinn ies (N=62) or often 

w hinn ies (N=15), found no significant difference betw een the  two groups. 

There w as also no significant re la tionsh ip  betw een w hether or no t they  had  

vocalised a t all in the  ring an d  w hether they  were su b sequen tly  described  as 

being e ither frequen t or rare  vocalisers while in tra in ing . The vocalisation 

scale had  no t been  com pleted on 14 of the  questionnaires.
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(iv) S tereo typ ies /  ‘problem ’ /  defensive behaviours

Total scores on the  six behavioural categories an d  the  to tal reactivity  score 

from the  au ctio n  ring were correlated  w ith to tal scores in th e  stereotypies, 

‘p rob lem ’ a n d  defensive categories on the  questio n n aires  an d  w ith the  

p re s e n t/a b s e n t scores in each  of those  categories. With a  to ta l of 42 

co rrela tions perform ed one could expect two re su lts  to be significant a t the  5% 

level by chance. There were five significant resu lts . Total n u m b er of freezing 

behav iours (rs=.236; N=93; p<.05) an d  escape behav iours (rs=.290; N=93; 

p<.01) show n in the  ring were re la ted  to w hether or no t defensive behav iours 

were reported  on the  questionnaire. The total n u m b er of freezing (rs=.207; 

N=93; p<.05) and  escape behaviours (rs=.271; N=93; p<-01) in the  ring  were 

also re la ted  to the  to tal am o u n t of defensive behav iours reported  in train ing. 

The to tal n u m b e r of freezing behav iours (rs=.205; N=93; p<.05) w as re la ted  to 

w hether or n o t any problem  behaviours were reported  on the  questionnaire .

A series of corre la tions w as th en  perform ed u sin g  the  recoded scores, th a t  is 

w hether or no t foals h ad  exhibited any behav iours in the  six behavioural 

categories. With 36 correla tions perform ed one would expect one or two 

re su lts  to be significant a t the  5% level by chance. There were four significant 

re su lts  found. W hether or no t foals froze (rs=.226; N=93; p<.05) or showed 

any escape behav iours (rs=.296; N=93; p<.01) w as re la ted  to w hether or not 

they  were reported  as  exhibiting any  defensive behaviours w hen  in train ing . 

W hether or n o t escape behav iours w ere show n in the  ring w as also re la ted  to 

the  to tal n u m b er of defensive behav iours reported  (rs=.275; N=93; p<.01). 

Presence or absence  of freezing behav iours in  the  ring w as also re la ted  to 

w hether or n o t problem  behaviours were reported  in tra in in g  (rs=.205; N=93; 

p<.05).

(v) Work s ty le

M ann-W hitney te s ts  perform ed to see if there  w as a  difference betw een to tal 

reactivity score, the  to ta l scores on any  of the  six behavioural categories in  the  

ring or w hether or no t a  horse  h ad  show n any  behav iours in  those  categories 

while in the  auction  ring, an d  w hether a  horse  w as su b seq u en tly  described  as 

being e ither a  lazy (N=18) or en th u sia s tic  w orker (N=66) found no significant 

resu lts . This scale w as no t com pleted on n ine questionnaires.

181



6 .3 .7 .2  Those a sse ssed  as yearlings

A to tal of 300 (m=180; f=120) sub jec ts  for whom  questio n n aires  h ad  been 

re tu rn e d  h ad  been  a ssessed  in the  auction  ring as  a  yearling. Of the  m ales 16 

were geldings. To see if th is  group of 300 sub jec ts  differed from the  overall 

group in te rm s of the  proportions who w ere reported  to exhibit any of the  24 

descrip tions /  behav iours or to exhibit any behav iours in e ither the  

stereotypic, ‘p rob lem ’ or defensive categories, a  series of binom ial te s ts  w as 

perform ed. W ith a  to ta l of 27 binom ial te s ts  one could expect one or two 

re su lts  to be significant a t the  5% level by chance. There were no significant 

differences found.

In o rder to com pare scores from the  auction  ring a sse ssm en t w ith behaviours 

ind ica ted  on the  q u estionnaires  a  n u m b er of te s ts  were perform ed. These are 

described  below.

(i) E xcitab ility
Kruskal-W allis te s ts  perform ed to see if there  w as a  difference betw een total 

reactivity score, the  to tal scores on any  of the  six behavioural categories in the 

ring or w hether or no t any behaviours in the  categories h ad  been  show n, and  

w hether a  horse  w as su b sequen tly  described  as  being e ither laid-back 

(N=133), a  bit excitable (N=101), fairly excitable (N=50) or very excitable (N=14) 

found no significant resu lts . This scale w as n o t com pleted on two 

questionnaires.

(ii) ‘F r ien d lin ess’

Kruskal-W allis te s ts  perform ed to see if th e re  w as a  difference betw een total 

reactivity  score, the  to ta l scores on any  of the  six behavioural categories in the  

ring  or w hether or no t any  behaviours in the  categories had  been  show n, and  

w hether a  ho rse  w as su b seq u en tly  described  as  being friendly (N=206), 

‘n e ith e r friendly no r unfriend ly ’ (N=74) or unfriendly  (N=18) found no 

significant re su lts . This scale w as n o t com pleted on two questionnaires.

(iii) V ocalisations

A M ann-W hitney te s t to exam ine w hether there  w as a  difference betw een the  

n u m b er of vocalisations em itted  in the  auction  ring an d  w hether a  horse  w as 

su b sequen tly  described  as  one who e ither rarely  w hinn ies (N=211) or often
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whinnies (N=56), found no significant difference between the two groups. This 

scale was not completed on 33 questionnaires.

A chi-square test found a significant relationship between whether or not 

horses had whinnied while in the auction ring and whether they were 

described as either rarely or often whinnying while in training (x,^=5.87; df=l; 

p<.05). A correlation (rs=.121; N=300; p<.05) indicated that those who 

whinnied in the auction ring as yearlings were more likely to be subsequently  

described as a frequent whinnier than those who had not vocalised in the ring.

(iv) Stereotypies /  ‘problem’ /  defensive behaviours
Total scores on the six behavioural categories and the total reactivity score 

from the auction ring were correlated with total scores in the stereotypies, 

‘problem’ and defensive categories on the questionnaires and with the 

present/absen t scores in each of those categories. With a total of 42  

correlations performed one could expect two results to be significant at the 5% 

level by chance. There were six significant results found. The higher the total 

reactivity score (rs=-.187; N=300; p=.001), total number of defensive 

behaviours (rs=-.115; N=300; p<.05) in the ring or the total number of 

locomotory behaviours (rs=-.168; N=300; p<.01) in the ring as a yearling the 

fewer ‘problem’ behaviours reported while in training. Total reactivity score 

(rs=-.197; N=300; p=.001), total number of defensive behaviours (rs=-.129; 

N=300; p<.05) and total number of locomotory behaviours (rs=-.174; N=300; 

p<.01) in the ring as a yearling were also related to a decreased likelihood of 

having any reported ‘problem’ behaviours while in training.

When the recoded scores on the six behavioural categories, recorded in the 

auction ring as yearlings, were correlated with the total scores in the 

stereotypies, ‘problem’ and defensive categories on the questionnaire and with 

whether or not any behaviours in those three categories were reported, eight 

significant results were found. With a total of 36 correlations performed one 

could expect two results to be significant at the 5% level by chance. The total 

number of problem behaviours reported was significantly related to horses 

that had vocalised (rs=-.154; N=300; p<.01), shown any signs of emotionality 

(rs=-.125; N=300; p<.05), shown any defensive behaviours (rs=-.115; N=300;
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p<.05) or exhibited any locom otory behaviours (rs=-.152; N=300; p<.01) while 

in the  auction  ring as  a  yearling.

Presence or absence  of any problem  behaviours reported  in tra in in g  w as 

significantly re la ted  to w hether or no t the  an im als h ad  vocalised (rs=-.167; 

N=300; p<.01), show ed any signs of em otionality (rs=-.125; N=300; p<.05), 

showed any defensive behaviours (rs=-.129; N=300; p<.05) or exhibited  any 

locomotory behav iours (rs=-.161; N=300; p<.01) while in  the  auction  ring as  a 

yearling.

(v) Work sty le

M ann-W hitney te s ts  were u sed  to see if there  w as a  difference betw een to tal 

reactivity score or the  to tal scores on any of the  six behavioural categories in 

the  ring an d  w hether a  horse  w as su b sequen tly  described as being e ither a 

lazy (N=73) or en th u sia s tic  (N=204) w orker. No significant differences were 

found. This scale w as no t com pleted on 23 questionnaires. M ann-W hitney 

te s ts  found th a t w hether or no t ho rses  had  exhibited any  behav iours in any  of 

the  six categories while in the  auction  ring w as no t re la ted  to w hether they 

were su b sequen tly  as  being lazy or en th u sia s tic  in th e ir work.

6 .3 .7 .3  Those a sse ssed  as both a foal and yearling

A to tal of 65 (m=43; f=22) sub jec ts  for w hom  questio n n aires  h ad  been 

re tu rn ed  h a s  been  a ssessed  in the  auction  ring bo th  as  a  foal an d  as  a 

yearling. Of the  m ales four were geldings. To see if th is  group of sub jec ts  

differed from the  overall group in te rm s of the  proportions who were reported  

to exhibit any of the  24 d esc rip tio n s/b eh av io u rs  or to exhibit any  behav iours 

in e ither the  stereotypic, ‘prob lem ’ or defensive categories, a  series of binom ial 

te s ts  w as perform ed. W ith a  to tal of 27 binom ial te s ts  one could expect one or 

two re su lts  to be significant a t the  5% level by chance. There were no 

significant resu lts .

Of the  65 tw o-year-olds, 35 had  show n a  decrease in  th e ir to tal reactivity 

score as a  yearling in the  auction  ring from w hat they  h ad  scored as  a  foal 

(range=l-14; m ean=4.26; s.e.m .=.55). Seven h ad  show n no change in  to tal 

while 23 had  show n an  increase  in th e ir to tal reactivity  score (range= l-17; 

m ean=3.65; s.e.m .=.81).
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Correlations between the differences between foal and yearling reactivity 

scores and excitability, ‘friendliness’, vocalisation, presence or number of 

stereotypies, presence or number of ‘problem’ behaviours, presence or number 

of defensive behaviours and whether a horse in training was described as 

being a lazy or enthusiastic worker found that this difference was related to 

the frequency with which a horse in training vocalised (rs=-.286; N=62; p<.05), 

whether or not it was reported as showing any of the problem behaviours 

(rs=.336; N=65; p<.01) or defensive behaviours (rs=.410; N=65; p=.001) and to 

the total am ount of both problem behaviours (rs=.374; N=65; p<.01) or 

defensive behaviours (rs=.371; N=65; p<.01) it was reported as showing.

Therefore an increase in the difference between foal and yearling reactivity 

scores was related to an increase in the amount of both problem and defensive 

behaviours reported when in training and also to an increased likelihood that 

a horse would be reported as showing at least one problem or defensive 

behaviour in training. A increase in the difference between foal and yearling 

reactivity scores was also related to a decreased likelihood of a horse being 

reported as a frequent whinnier when in training.

6 .3 .8  Separation stu d y  foals
Completed questionnaires were received for only five of anim als who had been 

observed during the separation study (Chapter 3). Of these four had been in 

the ‘accom panied’ group and one in the ‘isolated’ group. The ‘isolated’ horse 

was a colt. One of the ‘accom panied’ group was also a colt; the rest were 

fillies. Two of the fillies were three-year-olds, one of which is now a 

successful, black-type placed racehorse.

Each of the five was described as being an enthusiastic worker. None of them  

eat their bedding, paw while eating, kick the door or wall, rush into or out of 

the stable, buck or rear when being saddled, rear or raise their head when  

being bridled, bite or kick when being brushed, crib-bite, windsuck, boxwalk, 

weave, pin back their ears when approached or sh y /d u ck  frequently when  

ridden. The single ‘isolated’ group horse was the only one to chew his rug, 

bite or kick when being saddled or dip his hay in water.
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6 .3 .9  R elation sh ip s betw een  th e  questionnaire item s

To m ore closely exam ine the  re la tionsh ips betw een the  questionnaire  item s, 

the  24 d e sc rip tio n s/b eh av io u rs  were factor analysed. The analysis w as based  

on a  correlation  m atrix , the  principal com ponents m ethod  an d  varim ax 

ro tation  were applied an d  eigenvalues of g reater th a n  1.0 were tak en  as  an  

ind ication  of the  n u m b er of factors to be ex tracted . This re su lted  in n ine 

factors, w hich explained 57.38%  of the  variation. The factors and  the ir 

loadings (.3 or greater) are show n in Table 6.4 below.

A to tal of six item s loaded onto factor 1, w hich explained 11.80% of the  

variance. These were b iting /k ick ing  being saddled  (.638) or b ru sh ed  (.631), 

chew ing th e  ru g  (.595), kicking the  wall or door (-.363), excitability (.321) and  

frequen t w hinnying (.551). This factor w as therefore designated  as ‘b iting  and  

kicking’.

As the  th ree  item s th a t loaded onto factor 2 were unfriend liness (.777), p ins 

back  ea rs  w hen approached  (.761) an d  b ites or kicks being b ru sh ed  (.396) th is  

factor w as designated  as  ‘u n frien d lin ess’. Four item s loaded onto factor 3. 

The two h ighest loadings were buck s being saddled  (.696) an d  rea rs  being 

saddled  (.665) b u t as  the  o ther two were ru sh e s  in to  the  stab le (.639) and  

ru sh e s  o u t of the  stab le  (.399) th is  factor w as tak en  as an  indication of a 

dislike of p re ssu re  on the  sides or flanks ra th e r th a n  as a  reaction  to being 

saddled. The five item s w hich loaded onto factor 4 were paw s w hen eating  

(.474), d ips hay  in w ater (.639), k icks the  door or wall (.511), ru sh e s  ou t of the  

stab le  (.502) an d  ru sh e s  into the  stab le (.432) and  th is  w as identified as 

‘problem  beh av io u rs’. Boxwalking (.797) an d  weaving (.788) were the  only 

item s to load onto factor 5 an d  th is  w as clearly ‘locom otory stereo typ ies’.

Four item s loaded onto factor 6 an d  w ith rea rs  being bridled (.671) an d  ra ises  

head  being  bridled (.527) having two of the  h ighest loadings, th is  w as labelled 

as  ‘reactions to b rid ling’. The o ther two item s to load onto th is  factor were 

often sh ie s /d u c k s  w hen ridden  (.529) an d  paw s w hen eating  (.447). 

Excitability (.568), en th u sias tic  w ork style (.805) and  ea ts  bedding (-.570) were 

the  item s th a t loaded onto factor 7 an d  so th is  factor w as designated  

‘excitability and  e n th u s ia sm ’. C ribbing (.775) and  w indsucking  (.775) were the  

only item s th a t loaded onto factor 8 and  so th is  w as clearly ‘oral stereo typ ies’.
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Table 6.4: The loadings (.3 or greater) of each  of the 24 descrip tio n s/b eh av io u rs  on each of the n ine factors ex tracted  from the  tem p eram en t questionnaire .

F I F2 F3 F4 F5 F6 F7 F8
, o dislikes , , ,  ̂  ̂ excitability ,bitm g & r -  problem  locomotory reactions to „ oral, . , ? unfriend lm ess p ressu re  on , , . &kickm g . , , behaviours stereotypies bridling , . stereotypiess id e s /f lan k s  en th u s ia sm

excitability .321 .568
unfriend liness .777
w hinnies frequently  .551
en th u sias tic  w ork style .805

cribber .775
w indsucker .775
boxw alker .797
weaver .788

ea ts  bedding -.570
chew s rug  .595
paw s w hen ea ting  .474 .447
dips hay  .639
kicks w all/door -.363 .511
ru sh e s  ou t of stab le  .399 .502
ru sh e s  into stab le  .639 .432
often b u ck s w hen ridden
often sh ie s /d u c k s  w hen ridden  .529

b u ck s being sadd led  .696
rea rs  being saddled  .665
rea rs  being bridled .671
ra ises head  being bridled .527
b ite s /k ic k s  being sadd led  .638
b ite s /k ic k s  being b ru sh ed  .631 .396
pins back  ea rs  .761

F9 
bucking & 

ducking 
when ridden

.746

.507



Sim ilarly the  only item s to load onto factor 9 were often buck s w hen ridden  

(.746) an d  often sh ie s /d u c k s  w hen ridden  (.507). This factor w as designated  

‘b u ck in g /d u ck in g  w hen rid d en ’.

A closer look a t the  factors revealed a  slight difficulty as  the  h ighest loading in 

factor 6 w as for a  behav iour exhibited by ju s t  one of the  395 sub jec ts  w hereas 

the  second-h ighest item  to load on factor 3 h ad  been  exhibited  by ju s t  two of 

the  395 sub jec ts. As th ese  th ree  indiv iduals appeared  to be having an  im pact 

on the  analysis, the  item s rea rs  w hen being saddled  and  rea rs  w hen being 

bridled were rem oved an d  a  factor analysis com puted  on the  rem ain ing  22 

item s. As before, the  analysis  w as based  u p o n  a  correlation m atrix, principal 

com ponents an d  varim ax ro tation  were applied an d  eigenvalues of g reater 

th an  1.0 determ ined  the  n u m b er of factors to be considered. The first eight 

factors ex tracted  were sim ilar to eight of those ex tracted  above - the  n in th  did 

no t appear to m ake m uch  sense. These eight factors explained 60.63%  of the  

variance an d  are show n in Table 6.5.

The five item s th a t loaded onto factor 1, w hich accoun ted  for 12.52% of the 

variance, were b ites or kicks being saddled  (.626) or b ru sh ed  (.590), chew s the  

rug  (.450), w hinn ies frequently  (.701) and  excitability (.375). As before th is  

factor w as designated  ‘biting an d  k icking’. As unfriend liness  (.789) an d  p ins 

back  ears  w hen approached  (.774) h ad  the  h ighest loadings on factor 2 th is  

w as designated  ‘u n frien d lin ess’. The o ther two item s th a t loaded onto factor 2 

were dips hay  in  w ater (.309) and  b ites or k icks being b ru sh e d  (.390).

With rearing  being saddled  having been rem oved from the  analysis, only 

bucks being sadd led  (.490), ru sh e s  in to  the  stab le  (.700) an d  ru sh e s  ou t of the  

stab le (.839) loaded onto factor 3, w hich w as again designated  as  ‘dislikes 

p re ssu re  on the  s id e s /f la n k s ’. Chews rug  (.742), k icks the  door or wall (.593), 

paw s w hen eating  (.366) an d  often sh ie s /d u c k s  w hen ridden  (.322) w ere the  

only item s to load onto factor 4 an d  th is  w as again identified as  rep resen ting  

‘problem  beh av io u rs’. Boxwalking (.794) an d  weaving (.805) were the  only 

item s on factor 5 while cribbing (.770) an d  w indsuck ing  (.779) were the  only 

item s on factor 7. These were, respectively, designated  as ‘locom otory 

stereo typ ies’ an d  ‘oral stereo typ ies’. E n th u sias tic  w ork style (.830), excitability 

(.564) and  ea ts  bedding (-.517) loaded onto factor 6, w hich w as
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Table 6.5: The loadings (.3 or greater) of each  of the rem aining 22 descrip tio n s/b eh av io u rs  on each  of the eight factors ex tracted  from the tem peram en t
questionnaire.

FI F2 F3 F4 F5 F6 F7 F8

unfriend liness p r S u r f o n  P ^ ^ le m  locomotory excitability bucks/ducks
kicking s id e s /flan k s  stereotypies stereotypies when ridden

excitability .375 .554
unfriend liness .789
w hinnies frequently  .701
en th u sia s tic  work style .830

cribber .770
w indsucker .779
boxw alker .794
weaver .805

ea ts  bedding  -.517
chew s rug  .450 .366
paw s w hen eating  .742
d ips hay  .309
kicks w all/doo r .593
ru sh e s  o u t of stab le  .700
ru sh e s  into stab le  .839
often b u ck s  w hen ridden  .699
often sh ie s /d u c k s  w hen ridden .322 .715

b u ck s being saddled  .490
ra ises head  being bridled
b ite s /k ic k s  being sadd led  .626
b ite s /k ic k s  being b ru sh ed  .590 .390
p ins back  ears  .774



designated  as ‘excitability an d  e n th u s ia sm ’. Only two item s loaded onto the  

eighth  factor - often b u ck s w hen ridden  (.699) an d  often sh ie s /d u c k s  w hen 

ridden  (.715) - an d  th is  factor w as identified as  ‘b u c k s /d u c k s  w hen rid d en ’.

As eight factors is a  large n u m b er in relation  to the  22 original variables, 

factor scores w ere com puted  for each  of the  eight an d  a  h igher order factor 

analysis  perform ed on th ese  to see if it w as possib le to find a  sm aller n u m b er 

of underly ing  factors. U sing the  sam e m ethod as  before, four factors, w hich 

accoun ted  for 52.86%  of the  variance and  are show n in Table 6.6 below, were 

ex tracted.

Table 6.6: The loadings (.3 or greater) of each  of the 8 factors described above w hen a 
su b seq u en t factor an a lysis  performed on their factor scores resulted in 4 factors.

FI F2 F3 F4

FACTORS general highly stru ng frustration ^
u n h a p p in ess  m outh

biting & kicking .642
unfriend lin ess .703
d islik es pressure on s id e s /fla n k s  .700
problem  behaviours .681 .346
locom otory stereotypies .737
excitability & en th u sia sm  .5 8 3  - .4 4 7
oral stereotypies .480
b u c k s /d u c k s  w hen ridden .389  .598

The factors ‘u n frien d lin ess’ (.703) an d  ‘problem  b eh av io u rs’ (.681) loaded onto 

the  new  factor 1 an d  th is  w as designated  as  a  m easu re  of ‘general 

u n h a p p in e s s ’. The factors ‘dislikes p re ssu re  on s id e s /f la n k s ’ (.700), 

‘excitability an d  e n th u s ia sm ’ (.583) an d  b u c k s /d u c k s  w hen ridden  (.389) 

loaded onto the  new  factor 2 an d  th is  w as tak en  to rep resen t being ‘highly 

s tru n g ’. The factors ‘problem  beh av io u rs’ (.346), ‘locom otory stereo typ ies’ 

(.737) and  ‘excitability an d  e n th u s ia sm ’ (-.447) m ade u p  the  new  factor 3, 

w hich w as designated  as  fru stra tion . The factors ‘b ites an d  k ick s’ (.642), ‘oral 

stereo typ ies’ (.480) and  ‘b u c k s /d u c k s  w hen rid d en ’ (.598) loaded onto the  new  

factor 4 and  as  each  behaviour involves e ither the  m ou th  or the  feet th is  w as 

designated  ‘feet an d  m o u th ’.

6.4 Discussion
Asking h an d lers  to com plete tem peram en t questio n n aires  is a  frequen tly -used  

m ethod  of a ssess in g  the  tem peram en ta l tra its  of ho rses. A nother is to a ttem p t
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to a sse ss  the  personality  of the  an im als th ro u g h  recording th e ir behavioural 

resp o n ses  on a  n u m b er of te sts . M orris et al. (2002) po in t ou t th a t th e re  is an 

im portan t difference betw een tem peram en t an d  personality , nam ely  th a t the  

form er is ap p aren t from b irth  while the  la tte r is largely acquired , b u t found 

th a t stab le  personnel achieved a  high level of in te r-ra te r reliability w hen asked  

to a sse ss  the  personality  of the  sam e ten  horses. The m ost agreem ent cam e 

on the  d im ensions m ost closely re la ted  to the  ‘Big Five’ d im ensions 

N euroticism  an d  Extraversion (Costa & M cCrae, 1992), suggesting  th a t some 

tra its  are easier for h an d lers  to identify th a n  o thers. With the  m ajority of the 

item s on the  questionnaire  p resen ted  to the  h an d lers  of the  395 ho rses 

exam ined in th is  ch ap te r being ones th a t are in s tan tly  recognisable and, 

therefore, requ iring  little, if any, subjective in te rp re ta tion , one could 

reasonably  expect th a t the  item s ind icated  for each  horse  would have been 

ind icated  regard less of w hich h an d le r com pleted the  form, even th ough  th is  

can n o t be estab lish ed  quantitatively . Even so, it w ould have been  desirab le  to 

have been  able to obtain  som e m easu re  of in te r-ra te r reliability. It is felt, 

however, th a t had  it been  requested  of tra in e rs  to a sk  two or m ore staff 

m em bers to a sse ss  each horse, there  would have been  very few q uestionnaires  

re tu rned : the  s tudy  w as conducted  during  a  particu larly  busy  p a rt of the 

racing  year. Prior experience or tra in in g  in a ssess in g  the  behav iour of ho rses  

could no t be controlled  for or arranged  b u t, as  M orris et al. (2002) also poin ted  

out, “the  fact th a t our ra te rs , who were u n tra in e d  in observation, were able to 

carry o u t the  ta sk  of ra ting  so effectively, d em o n stra tes  th a t cu es  to the  

personality  of ho rses  are readily accessib le” (p.77).

The s tudy  p resen ted  in th is  ch ap te r investigated w hether or no t a  n u m b er of 

indep en d en t variab les, including  how  ho rses  in tra in ing  h ad  behaved in the  

auction  ring as  a  foal a n d /o r  as a  yearling, could be re la ted  to how, u s in g  the  

questionnaire  provided, stab le staff ra ted  the  horse  in  th e ir care. Tentative 

links w ere found w ith som e of th ese  variables. The findings are d iscu ssed  in 

the  order in w hich they  are p resen ted  above.

6 .4 .1  Gender

Mills et al. (2002) found th a t there  w as a  h igher prevalence of stereotypic 

behaviours am ongst fem ales and  geldings th a n  in colts w hen investigating 

prevalence ra te s  of th ese  behaviours am ongst ho rses  who p assed  th ro u g h  an
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auction  ring in England. T hat study  w as conducted  by com piling inform ation 

on declared stereotypies p rin ted  in the relevant auction  catalogues w ith th a t 

provided by the  auction  com pany and  involved ho rses of all ages an d  at 

various stages of th e ir racing  careers. The findings p resen ted  in th is  thesis , 

however, found th a t th e re  w as no significant difference in stereotypy ra tes  

betw een colts an d  fillies. The significant differences th a t did em erge were in 

relation to geldings: geldings were more likely th a n  fillies to be boxw alkers 

(p<.01) an d  m ore likely th a n  colts to w indsuck (p<.01), be a  boxw alker (p<.01) 

or to weave (p<.05). Though Mills et al.’s (2002) s tudy  covered h o rses  of 

varying ages am ongst th e ir 4051 subjects, they reported  an  overall prevalence 

ra te  of 5.1% for stereotypic behaviours and  th a t the  prevalence w as g rea test in 

tw o-year-olds, a t 16.4%. All b u t two of the  395 ho rses  in tra in in g  who were 

analysed  in th is  ch ap te r were two-year-olds and  th e  overall prevalence ra te  for 

stereotypic behaviours w as found to be 7.1%. The o ther pair were th ree-year- 

old fillies an d  n e ith e r w as reported  as exhibiting any  stereotypic behaviours.

The o ther item s on w hich there  was a  significant gender difference were 

vocalisation, w ork style, rug-chew ing, biting or kicking w hen being saddled, 

biting or kicking w hen being b rush ed , raising the  h ead  being bridled, buck ing  

w hen ridden  and  p inn ing  back  the  ears w hen approached.

A horse who w hinnies frequently  is often described by h an d le rs  as  being ‘colty’ 

and  while there  w as no difference betw een colts an d  geldings or betw een fillies 

and  geldings on the  frequency with w hich they  vocalised, th e re  w as a 

significant difference betw een the  proportion of colts who were reported  as 

w hinnying often (x^=21.24; d f= l; p<.001) com pared to fillies. It is certainly  

possible th a t any h an d le rs  who were fam iliar w ith th is  axiom m ay have ra ted  

the  frequency w ith w hich th e ir charge w hinnies in  a  som ew hat b iased  

m anner, b u t the difference betw een these  groups w as su ch  th a t  the  difference 

found is likely to reflect a  real gender difference in the  perform ance of th is  

behaviour.

The gender difference in rug  chewing behaviour w as striking, particu larly  as  it 

h a s  been suggested  th a t th is  particu la r behav iour m ay be re la ted  to self- 

m utila tion  (M arsden, 1999), a  behaviour th a t m ost often ap p ears  in stallions
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or colts ra th e r th an  fillies, m ares or geldings (Dodman et a i ,  1994). The 

difference found w as only betw een colts an d  fillies (x^= 15.01; d f= l; p<.001).

A lthough M orris (1997) inc ludes rug-chew ing as  a  stab le  vice an d  suggests 

th a t it is a  sign of boredom , it is a  behav iour th a t can  also be a  sign of 

c u tan eo u s  irrita tion  and  w hich m ay have an  underly ing  biological cause . For 

exam ple, adm in istra tion  of a  narco tic  an tag o n ist (nalmefene) h a s  been  found 

to reduce  self-m utilation behaviour in stallions (Dodman, et al, 1988) b u t, 

even if th is  d rug  could be show n to reduce  or elim inate in s tan ces  of rug- 

chew ing behaviour, it canno t be given to racehorses. U nder the  ru les  of 

racing, no su b stan ce  th a t ac ts  on the  cen tra l nervous system  can  be 

adm in istered  to racehorses. An alternative  trea tm en t of sim ply reducing  the 

grain in a  sta llion ’s diet an d  increasing  bo th  the  am o u n t of exercise he gets 

an d  the  am o u n t of roughage he ea ts  h a s  been  suggested  in elim inating self- 

m utila tion  behaviour (McClure, Chaffin & Beaver, 1992) b u t, of course, 

raceho rses u su a lly  receive ju s t  sho rt b u rs ts  of in tense  exercise an d  are on a 

controlled diet. T rainers m ay no t w ish to m ake such  a lte ra tio n s  for ju s t  one 

or two m em bers of their string.

Rug-chewing is a  problem  th a t h a s  been  reported  in 8.9%  of ho rses  in tra in ing  

(Prince, 1987 - cited in McBane, 1994), though  19% of the  395 a sse ssed  by 

questionnaire  for th is  th esis  were reported  to chew  th e ir rug. W ith the  

associated  costs  involved in  replacing dam aged rugs, Prince (1987) also 

reported  th a t tra in e rs  estim ated  a  reduction  of 1.1% in the  value of any  horse 

exhibiting th is  behaviour.

Of course, rug-chew ing in tho roughbreds in  tra in ing  m ay easily be a  sign of 

cu tan eo u s  irrita tion  or, given th a t m any of them  spend  u p  to 23 h o u rs  per day 

alone in th e ir stab le, a  sign of boredom . If so th en  trying garm en ts m ade of 

different m ateria ls  or providing som e so rt of stab le  toy or stab le  com panion 

m ay reduce or elim inate the  behaviour. H enderson  an d  W aran (2001), for 

exam ple, found th a t providing ho rses  w ith a  feed-filled Equiball en richm en t 

device resu lted  in a  decrease in stereotypic behaviour.

The correlation m atrix  p roduced as  p a rt of the  factor analysis of the  

questionnaire  showed a  significant re la tionsh ip  betw een rug-chew ing and
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b iting /k ick ing  being saddled (rs=.210; N=395; p<.001) or b ru sh e d  (rs=.253; 

N=395; p<.001), frequently shying or duck  away w hen being ridden  (rs=.193; 

N=395; p<.001) and  as be described  as  e ither fairly excitable (rs=.154; N=393; 

p<.01) or as often w hinnying (rs=.158; N=345; p<.01). This m ay ind icate  th a t 

a t least som e thoroughbreds chew th e ir rug  due  to cu tan eo u s  irrita tion  or, 

p erhaps, being som ew hat highly strung .

If it is an  indication of a tendency  tow ards a  self-harm  behav iour th en  it 

should  be noted  th a t ho rses are by no m ean s alone in th is  regard. There are a 

variety of self-harm  behaviours reported  in h u m an s , from cu ttin g  to su b stan ce  

abuse, an d  in o ther species su ch  as  pigs (tail-chewing) or m onkeys (self- 

m utilation) (Moberg, 1985), to nam e ju s t  two. In dogs self-m utilation can 

occur, though  is fairly rare, in cases of separa tion  anxiety, th a t is w hen left 

alone in a  house  for h o u rs  on end (McCrave, 1991). All are typically regarded  

as the pathologies of s tre ss  (Moberg, 2000) tho u g h  it h a s  been  noted  th a t self- 

m utilation behaviours can occur during  epileptic se izu res in ho rses (Hahn, 

Mayhew & MacKay, 1999). This, however, w ould be rare.

P inning back  of the ears w hen approached  is a  w ell-recognised sign of 

aggression or defensive behaviour in the  horse. It is a  th re a t to whoever is 

approaching  th a t a  bite or kick is im m inen t if w ithdraw al is no t im m ediate. 

By pinning  the ears back  ag ainst th e  h ead  the  horse  is also pro tecting  them  

from potential injury  during  a fight (Kiley-W orthington, 1987). It w as found 

th a t fillies were more likely th a n  colts to pin th e ir ears  back  w hen approached  

{X^=9.23; d f= l; p<.01). This difference h a s  n o t previously been  reported  in 

tho roughbreds b u t th is  m ay m erely reflect the  fact th a t  tho roughbred  colts 

and  fillies are segregated from the  tim e they  are foals or yearlings an d  th a t 

beyond th e ir yearling year, in flat-bred h o rses  a t least, colts rarely  get the  

chance to mix freely w ith o ther ho rses, of e ither gender. There is som e 

anecdotal evidence th a t fillies and  m ares  will th re a ten  w hereas colts, geldings 

or stallions will ju s t  bite or kick and  it could be argued  th a t som e of the  

findings here offer th a t claim  som e support. The fillies were the  ones m ost 

likely to pin back the ir ears w hen approached  an d  while they  were m ore likely 

th an  geldings to bite or kick being b ru sh ed , th e re  w as no gender difference 

apparen t, on th is la tte r behaviour, betw een colts an d  fillies. Colts were, 

however, m ore likely th an  geldings to bite or k ick while being b ru sh ed  (p<.01).
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They were also m ore likely to bite or kick w hen being saddled  (x^=4.92; df= l; 

p<.05) th an  were fillies.

Given the  n u m b er of te s ts  perform ed it could have been  expected th a t a t leas t 

one of the  ch i-square  resu lts  an d  two of the  binom ial te s t re su lts  could have 

been  significant a t the  5% level by chance. This m ay or m ay no t have been  a 

factor in the  rem ain ing  th ree  gender-re lated  re su lts  th a t  were significant. For 

exam ple, it w as found th a t colts were m ore likely th a n  geldings (p<.05) to ra ise  

th e ir head  w hen being bridled though  there  w as no difference betw een colts 

an d  fillies or betw een fillies an d  geldings. Geldings were m ore likely th a n  

fillies (p<.05) to be reported  as  often bucking  w hen ridden  b u t there  w as no 

difference found betw een colts an d  geldings or betw een colts an d  fillies. The 

final re su lt w as on the  work style scale: a  greater proportion  of fillies, th an  

colts, were reported  as being an  en th u sias tic  w orker (x^=4.94; df= l; p<.05). 

This finding w as in teresting  a s  there  is a som ew hat popu lar perception  in 

racing  circles th a t colts are m ore aggressive, m ore com petitive an d  m ore 

excitable raceho rses th an  fillies, who are more likely to be described  as  ‘flighty’ 

or ‘a  m ad am ’.

6 .4 .2  Coat Colour
W ith 24 ch i-square  te s ts  perform ed one would have expected to find one re su lt 

to be significant a t the 5% level by chance an d  given th a t  coat colour 

differences in the  tem peram en t of ho rses ten d s  to be little m ore th a n  

anecdotally-based , it is likely th a t the  significant difference found betw een 

ch es tn u ts  an d  b ay / brow ns on the  item  ‘b ite s /k ick s  while being sad d led ’ 

(X^=5.21; d f= l; p<.05) rep resen ts  th a t one resu lt. Both colours have the  sam e 

coloured skin b en ea th  their h a ir an d  there  is no evidence to suggest any 

g rea ter sensitiv ity  in either. Coat colour is no t a  factor often investigated  in 

horses, p resum ab ly  in p a rt due  to the  often sm all n u m b e rs  of sub jec ts  

involved in s tud ies, b u t the  absence of a  rela tionsh ip  betw een coat colour and  

stereotypic behaviours is in accordance w ith the  findings of the  auction  ring 

s tu d y  conducted  by Mills et al. (2002).

6 .4 .3  Sire /  paternal grandsire /  broodmare sire

There were fewer significant re su lts  found for sires, p a te rn a l g randsires  and  

broodm are sires th a n  could have been  expected by chance , suggesting  th a t
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while there  is ten tative evidence of a potential in heritance  of som e tra its  

th rough  some stallion lines, cau tion  is w arran ted  in in te rp re ting  the  resu lts . 

Wolff an d  H ausberger (1994) found evidence th a t suggested  a  possible link 

betw een sire an d  behaviour in French S tandardbred  foals b u t a s  there  were 

ju s t  13 sub jec ts  rep resen ting  five stallions there  were insufficient n u m b ers  for 

any reliable a sse rtio n s  to be m ade. Wolff et al. (1997), also investigating 

French Saddlebreds, found th a t young horses by the  sam e sire tended  to 

behave m ore sim ilarly to each o ther on the different behavioural te s ts  th a n  to 

those by different stallions. This tim e there  were 42 an im als involved, all aged 

betw een one an d  three.

Houpt and  K usunose (2000) report the best pub lished  evidence for inheritance  

of tra its  th rough  the  sire in thoroughbred  racehorses. A to ta l of 9644 young 

thoroughbreds in tra in ing  a t one of two m ajor tra in ing  cen tres  in J a p a n  were 

a ssessed  for behavioural resp o n ses  to three hand ling  p rocedures by vets. 

Though th ree -q u a rte rs  of all the  horses received the  m axim um  m arks aw arded 

for tractability , there  was a  significant correlation (r=.523; p<.001) betw een 

how the  progeny of the 62 stallions behaved in one cen tre  an d  how the 

progeny of the  sam e stallions responded in the  o ther tra in ing  centre. 

However, w ith ju s t  th ree  responses recorded for each  horse  an d  su ch  a  large 

proportion of the  sub jec ts scoring the m axim um  possible score, it could be 

argued th a t a  g reater variety or num ber of te s ts  would have provided m ore 

convincing evidence. The pedigree analyses p resen ted  in th is  th esis  

investigated w hether or not progeny rep resen ting  various stallions h ad  a 

significantly greater or sm aller proportion of the ir d escen d en ts  exhibiting  any 

of the  target behaviours. If a  s ta llion ’s progeny do no t differ from those  of the  

population as  a  whole, can it really be said w ith any  confidence th a t the  

stallion is pass in g  on a  tra it or tendency to h is progeny? P erhaps the  scores 

obtained  by the  sub jec ts reflect no th ing  m ore them a  tendency  or tra it th a t  is 

typical to the  breed  as  a  whole.

F u tu re  investigations into the  potential effect of sire or sire lines on behaviour 

or tem peram ent thoroughbred  ho rses could benefit greatly from an  additional 

analysis of the  ac tu a l stallions them selves. If they are p ass in g  on tra its  it m ay 

be easier to estab lish  by identifying tem peram ental tra its  in the  stallions and  

investigating w hether or not a  significant proportion of th e ir progeny also
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exhibit th ese  tra its . After all m uch  of the  anecdotal evidence for the  

inheritance  of tem peram enta l tra its  in tho roughbreds com es from repo rts  by 

hand lers  of how  the  progeny of X sh are  h is  general aggressive n a tu re , or how 

the  progeny of Y can  be identified by the  way they  behave w hen being led, for 

example.

6 .4 .4  Female family number /  male family number
Most resea rch  conducted  on the  inheritance  of tra its  in  an im als looks a t the  

sire line and  various stud ies, som e of w hich have been  ou tlined  above, have 

found som e ten tative evidence to su p p o rt a  re la tionsh ip , in ho rses, betw een 

sire and  tem peram ent. This th esis  also looked for po ten tia l evidence of 

inheritance  of tra its  th rough  the  female line, u s in g  the  family n u m b ers  

originally designated  by Lowe (1895). G enetic s tu d ies  conducted  by Hill et al. 

(2002) found evidence of flaws in the  system , th a t som e fam ilies have been  

incorrectly classified and  while these  po ten tia l inaccu rac ies  were n o t tak en  

into accoun t for the  purposes of th is  thesis, it m ay be th a t  the  failure to find a  

num ber of significant re su lts  g reater th a n  w hat could have been  expected to 

have been significant by chance is a s  m uch  a  reflection of those  po ten tia l 

inaccuracies ra th e r  th a n  a failure to find convincing evidence of inheritance  of 

tra its  th rough  the  d istaff line of a  pedigree. A nother difficulty is th a t the 

num ber of rep resen ta tives of each family w as ra th e r small: w ith larger 

nu m b ers  som e stronger re su lts  m ay have em erged. Most of the  item s th a t  did 

have a significant rela tionsh ip  to e ither a  fem ale family or progeny by stallions 

rep resen ting  specific female families re la ted  to excitability, friendliness, 

problem  behav iours an d  stereotypies. F u rth e r re sea rch  is w arran ted .

6.4 .5  Pedigree D iversity Scores (PDS)
Much of the  resea rch  on inbreeding and  an im als ap p ears  to focus m ore on lab 

an im als or on issu es  su ch  as m orphological tra its , fertility or m eat quality  (e.g. 

Zechner et al., 2002; Burrow, 1998; E cranb rack  8s Knight, 1993; MacNeil et 

al., 1989; Dinkel et a l ,  1972). In su ch  s tu d ie s  the  degree of inbreed ing  is 

usually  determ ined  u sing  the  inbreeding  coefficient b u t, as  explained in 

C hapter 2 above, u se  of W right’s coefficient of inbreeding  is inappropria te  for 

u se  in the  s tudy  of thoroughbred  horses.
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The Pedigree Diversity Score developed for the  p u rp o ses  of th is  th e sis  found 

only two significant re su lts  w ithin five-generation pedigrees an d  ju s t  one 

w ithin four-generation  pedigrees, fewer th an  w ould have been  expected by 

chance given the  n u m b er of statistica l te s ts  perform ed. However, w hat w as 

revealed by u se  of the  PDS is th a t there  does no t ap p ear to be any evidence to 

su p p o rt the  often popularly  held belief th a t the  m ore inbred  a  horse  the  m ore 

highly s tru n g  it will be or the  more prone it will be to develop abnorm al 

behaviours. Of the  38 m ost inbred horses (9.6%), b ased  on inbreed ing  w ithin 

five-generations, or 28 (7%) m ost inbred, based  on inbreed ing  w ithin  four- 

generations, no t a  single horse  w as reported to dip th e ir hay  in w ater, ru sh  

into the  stab le, buck  w hen being saddled, rear w hen being saddled  or bridled, 

crib-bite, w indsuck , boxwalk or weave. Could it be th a t a  certain  level of 

inbreeding  ‘p ro tec ts ’ a  tho roughbred  from developing stereotypic behav iours?

6 .4 .6  H orses a ssessed  in th e auction  ring

Seam an et al. (2002) found th a t there was no re la tionsh ip  betw een how  horses 

perform ed on a  variety of different behavioural te s ts , a  finding also reported  by 

V isser et al. (2003). However, Visser et al. (2003) did find th a t som e a sp ec ts  of 

the  behaviours show n by 41 D utch W armblood ho rses, w hich they  suggest 

rep resen ted  different a spec t of a  h o rse ’s personality , m ade it possible to 

p redict a  su b stan tia l p a rt of the fu ture  show -jum ping perform ance of the  

an im als. W hether or no t scores obtained by sub jec ts  observed as  p a rt of th is  

th esis  will prove predictive of fu tu re  racing ability rem ains to be seen: the  

m ajority have e ither raced  no m ore th an  a couple of tim es or have n o t raced  at 

all, though  a  n u m b er of those  to have raced th ree  or m ore tim es to date  have 

done very well an d  have becom e well know n racehorses. Such  stud ies, 

however, have tended  to look a t how behavioural resp o n ses  re la te  to 

perform ance: the  findings p resen ted  in th is  ch ap te r sough t to determ ine how 

signs of tem peram en t in  very young ho rses would relate  to signs of 

tem peram en t show n by the  sam e anim als w hen they  w ere older.

The findings p resen ted  in C hapter 5 showed th a t  there  w as a  re la tionsh ip  

betw een how ho rses behaved in the  auction  ring  as  a  foal an d  how they  

subsequen tly  behaved in th e  ring as a  yearling. This, of course, rep resen ted  a 

consistency  betw een two tria ls  on very sim ilar, if n o t identical, tests .
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W hen the  behavioural scores obtained  in the  auction  ring were com pared to 

tem peram ent as  reported  w hen in train ing, several re la tionsh ips were found. 

The m ore locom otory (x^=6.86; df=2; p<.05) a n d /o r  freezing behav iours 

(X^=9.96; df=2; p<.01) shown in  the  auction  ring as a  foal, the  m ore likely the 

anim al w as to be ra ted  as being fairly/very excitable as  a  two-year-old. While 

th is  would suggest th a t tra in e rs  could gain an idea of how excitable a  horse 

m ay be in tra in ing  by noting the  am oun t of locom otory or freezing behaviours 

shown as a  foal in the  auction  ring, the  fact is th a t  tra in e rs  rarely, if ever, buy 

h orses as foals: tra in e rs  buy ho rses  for their c lien ts a t the  yearling sales and  

these  re la tionsh ips betw een behav iour and  tem peram en t were only found in 

the  auction  re su lts  of the foals. Pinhookers, th a t is people who buy  foals w ith 

a  view to selling them  on for a  profit as a  yearling, m ay find th is  re la tionsh ip  

betw een behav iour and  tem peram en t to be usefu l shou ld  they  be also be 

concerned ab o u t becom ing know n for selling calm , relatively laid-back  horses.

F riendliness of a  two-year-old in tra in ing  could no t be p redicted  from their 

behavioural scores as  either a  foal or a  yearling. F requen t vocalisation, on the  

o ther han d , w as re la ted  to w hether or no t a  horse  w hinnied  in the  auction  ring 

as a  yearling b u t w as not related to vocalisation in  the  ring  as  a  foal.

The am o u n t of freezing and  escape behaviours show n by foals w as found to be 

re la ted  to both  the  num b er of defensive behaviours an d  to w hether or no t they  

would be reported  as showing any of the  defensive behav iours as  a  horse  in 

train ing. The n u m b er of freezing behaviours show n as  a  foal w as also re la ted  

to w hether or no t the  horse w as subsequen tly  reported  as  exhibiting  any  of 

the  problem  behav iours w hen in training. A lthough tra in e rs  are generally not 

likely to be overly concerned w ith defensive behav iours show n by a  horse  in its 

stable, the  Prince (1987) study  found th a t tra in e rs  estim ated  a  1.1% reduction  

in value of a  horse  who chew s h is rug. W ith 19% of the  su b jec ts  being 

d iscussed  in th is  chap ter found to engage in th is  behaviour, the  expensive 

hab it of rug-chew ing w as the  m ost prevalent of the  problem  behaviours. 

Horse rugs are costly. H orses who eat the ir bedding are also increasing  costs 

for the  tra in e r though  th is  p a rticu la r problem  behav iour can  u su a lly  be 

related  to e ither a  lack of roughage in the  diet or the  h o rse ’s a ttem p t to deal 

w ith the  fact he  is biologically program m ed to graze for u p  to 16 h o u rs  a  day, 

som ething he is un ab le  to do if confined to a stable.
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With those assessed  as yearlings it was found th a t the  h igher the  total 

reactivity score obtained, the  less likely it w as th a t a  horse  w ould exhibit any 

of the problem  behaviours w hen in training. This w as also tru e  w ith regard to 

both  the  n u m b er of defensive and  locomotory behaviours show n in th e  auction  

ring. Looking a t the recoded scores on the  six auction  ring behavioural 

categories, th a t  is w hether or no t any behaviours vidthin the  categories had  

been show n, it w as found th a t those who had  e ither vocalised, sw eated or 

defecated, show n any defensive behaviours or any locom otory behav iours 

while in the  ring as a  yearling, showed fewer problem  behav iours in  tra in ing  

th an  ho rses who had  no t exhibited any of th ese  behav iours in  the  ring. The 

correlations were very low and, given the n u m b er of te s ts  th a t h ad  been 

perform ed, one or two re su lts  could have been expected to be significant a t the  

5% level by chance. Even so these  findings were som ew hat su rp ris in g  as  one 

would expect the  re la tionship , if there  w as one, to be positive ra th e r th an  

negative.

Of the  65 ho rses who had  been assessed  in the  auction  ring both  as a  foal and  

as  a  yearling it w as found th a t the greater the  increase  in th e ir total reactivity 

score betw een the  two assessm en t periods, the  g rea ter the  likelihood th a t they  

would be reported  as showing problem  behav iours or defensive behav iours 

w hen in train ing. Life experience is a m ajor factor in  how  ho rses hand le  

various s itu a tio n s  and  it is possible th a t these  ho rses, who show ed greater 

signs of reactivity as a  yearling th an  they  h ad  as  a  foal, m ay have had  

stressfu l lives in the  interim  betw een the two auction  ring a sse ssm en ts . If 

they have no t learned  how to hand le  s tress  by the  tim e they  en te r tra in ing  th is  

would, m ost likely, resu lt in a  greater num b er of problem  behav iours and  

defensive behav iours being shown.

6 .4 .7  Separation study foals
It w as d isappoin ting  th a t questionnaires were re tu rn ed  for only five of the  

separa tion  s tudy  foals. Each of the qu in te t, four of w hich were in the  

‘accom panied’ group and  one in the ‘iso la ted ’ group, ap p ear to be well- 

ad justed  young racehorses. One of the two th ree-year-o lds, a  b lack-type 

placed w inner, h a s  become a fairly well-known racehorse  who even con tested
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one of th is  y ea r’s C lassics. One of the  tw o-year-olds won h is m aiden^ during  

the sum m er. None h a s  developed stereotypic behav iours an d  only one, the  

‘iso la ted ’ colt, w as am ong the  19% who chew  th e ir rug. As behavioural 

responses show n during  the  separa tion  period h ad  been  found to be re la ted  to 

yearling scores in four of the  six auction  ring behavioural categories (C hapter 

5), fu rth er resea rch  into w hether asp ec ts  of a  p rew eaned tho roughbred  foal’s 

behaviour can p redict fu ture  tem peram ent.

6 .4 .8  Relationships between the questionnaire item s
The type of factors th a t  em erge in a  tem peram en t s tudy  will, of course, depend  

on the  type of m easu rem en ts  tak en  and  the  type of s tudy  being conducted . 

Most tem peram en t s tud ies m easu re  behavioural resp o n ses  to specific te sts , 

some of w hich do no t m irror real life experiences, and  identify tra its  based  on 

these. Though the  auction  ring is very m uch a  real life situa tion , th is  is 

sim ilar to w hat w as p resen ted  in C hap ters 4 an d  5 above, an  analysis  of 

behavioural resp o n ses  to a  test. The tem peram ent s tu d y  p resen ted  in th is  

chap ter, however, listed a n u m b er of behaviours com m only seen  in 

tho roughbreds as  well as som e basic  tem peram enta l tra its , and  u sed  th is  

questionnaire  to identify w hich behav iours were m ost often reported  together 

in the 395 raceho rses in train ing . The factors ex tracted  are necessarily  

different from those  often seen  in o ther tem peram en t te s ts  as  they  re la te  to 

how the  an im als typically handle  everyday life ra th e r  th a n  th e ir resp o n ses  to a 

specific te s t or scenario.

Visser et al. (2001) tested  41 D utch  W armblood ho rses, a t four different ages, 

on both  a  novel object te s t and  a  hand ling  test: th ese  are  typical exam ples of 

the  s tan d a rd  tem peram en t te s ts  u sed  w ith an im als. Item s included  in  the  

analyses, therefore, included exploratory behaviours, a tten tio n , locom otory 

behaviour, vocalisations and, in the  handling  te s t w hich involved being led 

across a  bridge, freezing, pawing, kicking, pulling away an d  so on. The two 

m ain factors ex tracted  in the  novel object te s t were ‘sen s itiv en ess’ and  

‘fligh tiness’ while the  m ain two from the  hand ling  te s t w ere ‘w illingness to 

perform ’ and  ‘p a tien ce ’. The au th o rs  based  the  nam ing  of the  factors on prior

A m aiden is a race restricted to horses that have not prev iou sly  w on  a race under that particular set o f  
rules, ie. flat or national hunt. A w inner on the flat is a m aiden w hen he/sh e  g o e s  to race ov er  hurdles or 
fences.
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work done by Mills (1998). ‘Anxiety’, ‘novelty seek ing ’ an d  ‘u n d e rs tan d in g ’ 

were the  tem peram en ta l factors identified by M omozawa et al. (2003) w hen 

they  a ttem pted  to m atch  u p  h a n d le rs ’ a sse ssm en ts  w ith scores on a  novelty 

te s t - a  ro tating , su sp en d ed  balloon. In an a ren a  te s t s tu d y  conducted  by 

Wolff et al. (1997), w here the  an im als are alone, a  n u m b er of factors were 

ex tracted  th a t re la ted  to various types of m ovem ent or a tten tio n , a s  well as  an  

‘o th e r’ category, while the  sam e resea rch ers  (Le Scolan et al. 1997) identified 

‘fearfu lness w hen h an d led ’, ‘fearfu lness w hen rid d e n ’, ‘learn ing  ab ilities’, 

‘g regariousness in fam iliar su rro u n d in g s’, ‘g regariousness in unfam iliar 

su rro u n d in g s’ an d  ‘n e rv ousness w hen rid d en ’ over four tests .

The item s ‘rea rs  being sad d led ’ and  ‘rea rs  being b rid led ’ were rem oved after 

the  initial factor analysis of the  questionnaire  revealed th a t, even though  only 

two of the  395 ho rses exhibited the  form er and  ju s t  one the  la tte r behaviour, 

two factors were being heavily influenced by th e ir inclusion . W hen the  

analysis w as re ru n  eight factors, which rep resen ted  a  mix of behavioural 

com binations an d  tem peram enta l tra its , were ex tracted . These were ‘biting 

an d  kicking’, ‘u n frien d lin ess’, ‘dislikes p ressu re  on the  s id e /f la n k s ’, ‘problem  

b ehav iou rs’, locom otory stereotypies, ‘excitability an d  e n th u s ia sm ’, ‘oral 

s tereo typ ies’ an d  ‘b u c k s /d u c k s  w hen rid d en ’.

One can  clearly see how som e of th ese  factors m ay go together ra th e r th a n  be 

viewed as sep ara te  item s or tra its  w ithin the tem p eram en t of a  horse. Two 

factors, for exam ple, are different types of stereotypies, while ho rses who bite 

an d  kick m ight reasonab ly  be expected to also be described a s  being 

unfriendly. The su b seq u en t analysis perform ed on the  factor scores generated  

from the  eight factors listed above revealed four underly ing  factors: ‘general 

u n h a p p in e s s ’, ‘highly s tru n g ’, ‘fru s tra tio n ’ and  ‘feet an d  m o u th ’.

Two of the original eight factors, based  on the  22 d esc rip tio n s/b eh av io u rs  

(Table 6.5) loaded onto ‘general u n h a p p in e ss ’. These w ere ‘u n frien d lin ess’ 

(.703) and  ‘problem  b ehav iou rs’ (.681).

The item s th a t loaded onto ‘u n frien d lin ess’ were u n friend liness  (.789), paw s 

w hen eating (.309), b ites or kicks being b ru sh ed  (.390) an d  p in s back  ears  

(.774), and  the  item s th a t loaded onto ‘problem  b eh av io u rs’ were chew s rug
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(.366), paw s w hen eating  (.742), kicks door or wall (.593) an d  sh ies  or ducks 

being ridden  (.322). Therefore, a  horse  th a t scored highly on the  h igher order 

factor ‘general u n h a p p in e s s ’ w as likely to be ra ted  as  being unfriendly , to pin 

back  the ir ears  w hen approached , to shy or duck  w hen being ridden , to paw 

w hen eating, bite or k ick being b ru sh ed , chew  th e ir ru g  a n d /o r  to kick the  

door or wall. The first th ree  of these  b eh av io u rs /d esc rip tio n s  are suggestive of 

a  horse th a t does no t like h u m an  com pany. This could be ju s t  the  p a rticu la r 

h u m an  w ith whom  it in te rac ts  on a  daily basis , or it could be people in 

general, and  it could, for exam ple, be suggestive of experience of negative 

h um an-an im al in teraction , e ither now or in the  past. The o ther four item s 

(paws while eating, b iting  and  kicking being b ru sh ed , chew ing the  rug  and  

kicking the  door/w all) an d  generally indicative of fru stra tion . They are 

d isp lacem ent activities th a t  are u su a lly  c lassed  as  being problem  behaviours.

Three of the  factors on Table 6.5 loaded onto the  second h igher order factor, 

designated ‘highly s tru n g ’. These were ‘dislikes p re ssu re  on s id e s /f la n k s ’ 

(.700), ‘excitability and  e n th u s ia sm ’ (.583) and  ‘b u c k s /d u c k s  w hen rid d en ’ 

(.389).

The item s th a t loaded onto  ‘dislikes p re ssu re  on s id e s /f la n k s ’were ru sh e s  into 

the  stab le (.700), ru sh e s  ou t of the  stab le  (.839) an d  b u ck s being saddled  

(.490), the  item s th a t  loaded onto ‘excitability an d  e n th u s ia sm ’ were 

excitability (.564), en th u sia s tic  w ork style (.830) an d  ea ts  bedding (-.517), 

while the  item s th a t loaded onto ‘b u c k s /d u c k s  w hen rid d en ’ were often bucks 

w hen ridden  (.699) an d  often sh ie s /d u c k s  w hen ridden  (.715). Therefore a 

horse  th a t scored highly on the  h igher o rder factor ‘highly s tru n g ’ w as likely to 

be described as  being excitable, to ru sh  into and  ou t of the  stab le, b u ck  being 

saddled, buck  being ridden , shy or d u ck  being ridden  a n d /o r  to be an  

en th u as ia s tic  worker. They were less likely to ea t th e ir bedding.

Three of the  factors on Table 6.5 loaded onto the  th ird  h igher o rder factor, 

designated  ‘fru s tra tio n ’. These were ‘problem  b eh av io u rs’ (.346), ‘locom otory 

stereo typ ies’ (.737) an d  ‘excitability and  a n th u s ia sm ’ (-.447).

The item s th a t loaded onto ‘problem  b eh av io u rs’ were chew s rug  (.366), paw s 

w hen eating  (.742), k icks door or wall (.593) an d  sh ies or du ck s being ridden

203



(.322), the  item s th a t loaded onto ‘locom otory stereo typ ies’ were boxw alker 

(.794) and  weaver (.805), while the  item s th a t loaded onto ‘excitability and  

en th u s ia sm ’ were excitability (.564), en th u sias tic  w ork style (.830) an d  ea ts  

bedding (-.517). Therefore a  horse  th a t scored highly on the  h igher order 

factor ‘fru s tra tio n ’ w as likely to chew  its rug, paw  w hen eating, k ick the  door 

or wall, be a  boxw alker a n d /o r  weaver, shy or duck  w hen ridden , be described 

as  excitable a n d /o r  as an  en th u sia s tic  w orker. They w ere less likely to eat 

the ir bedding. The first five of th ese  are behav iours typically associated  w ith 

fru stra tion  in th e  horse: the  first th ree  are d isp lacem ent behav iours while the  

o ther two are stereotypies. The rem ain ing  b eh av io u rs/d escrip tio n s , nam ely 

shying or duck ing  w hen ridden , being described  as  excitable an d  being an  

en th u sias tic  w orker had  also loaded highly onto  the  h igher order factor ‘highly 

s tru n g ’ and  these , com bined w ith the  recognisable signs of fru stra tion , are 

suggestive of a  horse th a t is not a t ease w ith its  s itauation .

Three of the  factors on Table 6.5 loaded onto the  fourth  h igher order factor, 

designated  ‘feet and  m o u th ’. These were ‘biting  an d  kicking’ (.642), ‘oral 

stereo typ ies’ (.480) and  ‘b u c k s /d u c k s  w hen rid d en ’ (.598).

The item s th a t loaded onto ‘biting and  kicking’ were excitability (.375), 

w hinnies frequently  (.701), ea ts  bedding (.450), b ite s /k ic k s  being saddled  

(.626) an d  b ite s /k ick s  being b ru sh ed  (.590). The item s th a t loaded onto ‘oral 

s tereo typ ies’ w ere cribber (.770) and  w indsucker (.779), while the  item s th a t 

loaded onto ‘b u c k s /d u c k s  w hen rid d en ’ were often b u ck s w hen ridden  (.699) 

and  often sh ie s /d u c k s  w hen ridden  (.715). Therefore a  horse  th a t scored 

highly on the  h igher order factor ‘feet an d  m o u th ’ w as likely to be excitable, 

w hinny frequently , eat its  bedding, bite an d  kick being saddled  a n d /o r  

b ru sh ed , be a  cribber a n d /o r  w indsucker, b u ck  frequently  w hen ridden 

a n d /o r  shy or duck  frequently  w hen ridden.

While these  m ay seem  to be pa in ting  the  life of a  raceho rse  in a  very negative 

light, it shou ld  be rem em bered th a t, o ther th a n  a  ra ting  of excitability, 

friendliness, frequency of w hinnying an d  w ork style, h an d le rs  were only asked  

to indicate the  presence or absence  of a  series of ‘negative’ item s, nam ely 

problem  behaviours, defensive behaviours an d  stereotypies. Item s were coded 

a s  0 for absence  of a behaviour and  1 for p resence  of a  behaviour, thereby
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aw arding a  h igher score for ‘negative’ item s. This is why the  factors were 

given ‘negative’ nam es. Indeed, ou t of the  395 ho rses, 150 (38%) did not 

exhibit any of the  target behaviours a t all, while a  fu rth er 97 exhibited ju s t  

one of the  20 non-scaled  item s. This m eans th a t 83.7%  of the  ho rses 

exam ined scored a  total or e ither 0 or 1 out of a  possib le m axim um  of 20 if a 

total score across  the non-scaled  item s w as com puted . The h ighest score 

obtained w as 11 while only 5.8% of the entire sam ple scored 5 or m ore. This 

suggests th a t, on the whole, young thoroughbred  raceh o rses  appear to be 

w ell-adjusted an d  con ten t w ith th e ir lives.

6.5 Sum m ary
While there  ap p ear to be som e fairly clear gender differences w ith regard  to 

some behav iours or tra its , the  evidence for a  po ten tia l genetic link is less 

clear. Evidence of a  link w ith sires, pa ternal g randsires, b roodm are sires and  

the  female fam ilies from w hich the  sire or the  dam  come w as found b u t to a 

lesser degree th a n  could have been  expected by chance  given the  n u m b er of 

te s ts  th a t were perform ed. Perform ance of som e types of behaviours in the  

auction  ring as a  foal or as a  yearling do ap p ear to be predictive of som e 

tem peram ent item s w hen la ter in train ing  b u t fu rth e r resea rch  is w arran ted . 

The m ost strik ing  finding w ith regard to the  am o u n t of inbreeding  in a 

pedigree com es from the  fact th a t none of the  m ost inbred  ho rses  were 

reported  to have developed any of the stereotypic behav iours. Could it be th a t 

a  certain  level of inbreeding offers some sort of ‘p ro tec tio n ’ against th ese  m ajor 

equine d isorders?  This is an  intriguing question  an d  fu rth er resea rch  is 

certainly w arran ted .

Finally, though  the  factors th a t emerged from analysis  the  questionnaire  

suggest, on face value, th a t racehorses are an  u n h ap p y  an d  fru stra ted  group 

of an im als, the  design and  scoring of the  q u estionnaire  w as purposely  

‘negative’, hence  the  negative s lan t in the factors. A to ta l of 83.7%  of the  395 

h orses surveyed scored only 0 or 1 out of a  possible m axim um  of 20 if a  to tal 

score across the  non-scaled  item s was com puted, w ith only 5.8% of ho rses 

scoring 5 or above. This suggests th a t young racing  tho roughbreds are fairly 

w ell-adjusted  an d  con ten t w ith th e ir lives.
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Chapter 7: D iscussion
There were five research  questions un d er investigation in th is  thesis , w hich 

were as  follows:

1. Will accom panying a  pre-w eaned foal while it is sep ara ted  from its dam  

during  covering of the m are reduce the  behavioural signs of d is tress  

exhibited by the  foal?

2. Will behavioural signs of reactivity show n by young flat-bred h o rses  in 

the  auction  ring differ from those show n by young national h u n t-b red  

ho rses  in the  ring, thereby suggesting a  po ten tia l role for h u sb an d ry  

p ractices in the  developm ent of equine psychological m aturity?

3. C an the  n u m b er of behavioural reactions show n by a  yearling in  the 

auction  ring be predicted from the n u m b er of behavioural reactions it 

showed, as  a  foal, during  its first experience of the  auction  ring?

4. Can tem peram enta l tra its  in two-year-old racehorses, a s  a ssessed  by 

th e ir prim ary  caregivers, be predicted from how they  responded  to w hat 

are typically stress-provoking stim uli as a  foal a n d /o r  as  a  yearling?

5. Is there  any  evidence of poten tial inheritance  of tem peram en ta l tra its  in 

tho roughbred  horses?

Following a  detailed exam ination of the d a ta  it w as found th a t th e re  is 

sufficient evidence to answ er “y es’ to the first two an d  ‘possib ly ’ to the  th ird , 

fourth  and  fifth questions. In order to p re sen t a  coheren t d iscussion  of the  

findings the following form at will be applied. Firstly, the  findings will be 

d iscussed  in relation  to how they  answ er each of the  resea rch  questions. This 

d iscussion  will also show  how the  findings relate  to previously pub lished  w ork 

and  thereby dem onstra te  the  contribution  they  m ake to w hat is know n abou t 

behavioural reactivity and  tem peram ent in ho rses. It will also provide a 

fram ew ork for a  m ultifaceted approach  to the  s tudy  of behav iour an d  welfare 

in horses, a  review of the  lim itations and  s tren g th s  of the  c u rren t s tudy  and , 

finally some recom m endations for fu ture  research .
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7.1 R esearch Q uestion  One
W hether or no t accom panying a  pre-w eaned foal while separa ted  from its  dam  

during  covering of the m are would reduce the  behavioural signs of d is tress  

exhibited by th e  foal w as investigated  in C hap ter 3 and  findings clearly 

showed th a t the  simple in terven tion  had  a  d ram atic  effect. Not only were 

behavioural signs of d is tre ss  significantly reduced  b u t none of the 

accom panied foals exhibited any of the  self-harm  behav iours, nam ely charging 

into a  door or wall, th a t were show n by 17 of the  30 an im als in the  isolated  

group.

Though a  recen t study  by H oupt (2002) looked a t resp o n ses  of 10 pony m ares 

and  the ir foals to brief weekly periods of separa tion  a t u p  to n ine w eeks of age, 

the  s tudy  p resen ted  in C hap ter 3 is the  first to look a t the  po tentia l effects of 

separa tion  anxiety in prew eaned tho roughbred  foals. It is also the  first s tudy  

to investigate exactly w hat it is th a t p rew eaned foals do w hen sh u t in to  a 

stable by them selves. It also differs from H o u p t’s s tu d y  in an  im portan t way - 

a t no tim e during  the observed period of separa tion  could any  of the 

tho roughbred  foals see or h ear th e ir m other: they  w ere com pletely isolated 

from her. In fact, depending upon  the  yard  in w hich they  were stab led  and  

the  tim e of day th a t the m are w as sen t for covering, som e could no t even see 

of h ear any o ther horse. For a  young prey anim al th is  is likely to be m ore 

d istressing  th a n  if there  are conspecifics nearby. The pony foals in H oupt 

(2002) could h ear the ir m other th ro u g h o u t th e ir period of separa tion  as she 

had  only been moved to a  nearby  location ra th e r th a n  sen t to a  different stable 

yard.

S tress negatively effects the  cognitive p rocesses (e.g. A rnsten  8s G oldm an- 

Rakic, 1998; McEwen 8s Sapolsky, 1995) an d  so it is debatab le  w hether or no t 

an  isolated foal would be capable of learn ing  som e behavioural ta sk  du ring  the  

experience of being separa ted  from the  dam  during  covering. However, w ith 

its  a tten tion  directed tow ards the  absence of its  m other an d  its m otivation 

being to becom e reunited  w ith her, it is possible th a t, over the  course  of 

several trials, the  foal can learn , th ro u g h  h ab itu a tio n , th a t  w hen the  m are is 

loaded into the  horsebox and  tak en  away, while the  foal is left behind , she will 

re tu rn  before long. It is also possible th a t the  iso lated  foal can  learn  some 

problem  or even stereotypic behaviours, th ro u g h  operan t conditioning. If, for
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exam ple, the  foal paces rapidly a round  the  box an d  eventually  the  m are 

re tu rn s , the  re tu rn  of its  m other m ay serve as a  positive reinforcem ent for 

pacing, thereby  m aking it m ore likely th a t the  foal will pace the  nex t tim e it is 

isolated. If a  second su ch  trial proves ‘su ccessfu l’ to the  foal, the  pacing 

response  m ay generalise to o ther stressfu l s itu a tio n s, thereby  potentially  

leading to the  developm ent of boxwalking. This p a rticu la r stereotypy is one 

th a t m u st be declared a t a  tho roughbred  auction  - failure to do so can  re su lt 

in the an im al being re tu rn ed  to the  vendor u n d e r the  conditions of sale of the  

p a rticu la r auction  com pany.

The sim ple in terven tion  of having a  h an d ler rem ain  quietly w ith som e of the 

foals, in teracting  only w hen the  foal w ished to in te ract, w as found to 

significantly reduce the  behavioural signs of d is tre ss  in the  anim al. This 

finding w as in accordance w ith previous lite ra tu re  th a t showed the  beneficial 

effects th a t positive h u m an -an im al in teraction  can  have in reducing  s tre ss  or 

anxiety in the  an im al (e.g. B aker, 2004; B aker et a l ,  2003; Lensink et a l ,  

2001; R ushen  et al., 2001; H ennessy et a l ,  1998; Bayne et al., 1993). As the  

s tre ss  levels of th ese  accom panied foals appeared  to have been  su b stan tia lly  

reduced , it is reasonab le  to assu m e th a t those  who chose to in te rac t w ith the  

h an d ler m ay have been  capable of learn ing  som e behavioural ta sk  during  th is  

time.

With regard to the  accom panied foals th a t chose n o t to in te rac t there  is an  

in teresting  question  concern ing  w hat they  m ight learn  in te rm s of h u m an - 

anim al in teraction  during  th is  s tressfu l tim e. One filly foal, who had  paid  no 

obvious a tten tio n  to the  h an d ler during  h er a sse ssm e n t period an d  h ad  scored 

highly on som e of the  behavioural m easu res  of sep ara tio n  anxiety  taken , 

becam e available for a  second observation period. This w as no t p a rt of the  

experim ent an d  d a ta  from a second observation were no t u sed , b u t ju s t  an  

opportunity  to observe how  a foal m ight respond  on a  second occasion. W hen 

the  h an d ler en tered  the  box on th is  second occasion, the  foal im m ediately 

stopped w hinnying an d  pacing, approached  the  h an d le r an d  rem ained  calm ly 

by h er side for the  rem ainder of the  separa tion  period. Even th ough  h er 

behaviour on the  first occasion suggested  th a t she m ay no t have derived any 

benefit from being accom panied during  her tim e of d is tress , it appeared  th a t
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she had  possibly learned  th a t th is  h u m a n  w as no t a  th re a t and  th a t her 

m other would re tu rn  before the  h u m an  left.

In sum m ary , the  s tudy  p resen ted  in C hap ter 3 w as the  first to look a t 

separa tion  anxiety in prew eaned tho roughbred  foals while th e ir dam  is a t the  

covering shed. W hen asked, s tu d  farm  w orkers often indicate  th a t  a  foal 

w hinnies a  bit an d  som etim es kicks the  door w hen it left alone while the  m are 

h a s  gone to the  covering shed. They also advise th a t the  top h a lf of the  door 

be closed over, on those stab les w here th e re  is no grille on the  door, to stop 

the  foal ju m p in g  ou t of the box. Yet no a ttem p t is m ade to alleviate the  

obvious d is tre ss  of the  foal. This s tudy  highlighted bo th  the  widely varying 

degree of s tre ss  exhibited by the  foals, the  types of behaviours, including  self- 

harm  behaviours, th a t they show, an d  how a  sim ple in tervention  can 

significantly reduce th is  d istress. It con tribu tes, therefore, to w hat is know n 

abou t separa tion  anxiety in ho rses, effects of h u m an -an im al in teraction , the  

lite ra tu re  on equine welfare and , potentially, stereotypy developm ent.

7.2 Research Question Two
The second resea rch  question sought to estab lish  w hether or no t behavioural 

signs of reactivity show n by young flat-bred ho rses in the  auction  ring would 

differ from those  show n by young national h u n t-b red  h o rses  in the  ring. The 

ra tionale  for th is  question  w as the  different h u sb an d ry  p rac tices em ployed in 

both sectors w ith regard  to hand ling  an d  rearing  for precocity an d  m aturity .

Though an im als from these  two sectors, as explained in  C hap ter 4, come from 

the  sam e gene pool, there  are m anagem ent differences th a t lead to th ose  from 

one sector being precocious enough to race by the  age of two while those  from 

the  o ther sector m ay not even be broken to saddle or bridle u n til the  age of 

four. There are also physical differences th a t are obvious to the  n ak ed  eye: 

some flat-bred foals tu rn  up  in the  auction  ring looking like yearlings while 

some national h u n t-b red  yearlings tu rn  u p  in the  auction  ring looking like 

foals. An Am erican study  by G ibbs an d  Cohen (2001) found th a t “w eanlings 

and  yearlings w ere reportedly m anaged for m oderate  grow th on 74% of farm s 

and  for rapid  growth on 26% of farm s” (p.280). Though th e re  does n o t ap p ear 

to have been  a  sim ilar study  conducted  in Ireland or the  UK, there  is little 

doubt th a t a  considerable num b er of foals an d  yearlings are being m anaged
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for m oderate to rapid  growth. As no ted  in C hap ter 4, th is  m anaging  for rapid  

growth m ay have sho rt-te rm  com m ercial benefits to th e  individual selling the 

foal or yearling b u t m ay lead to osteochondrosis (OCD), a  developm ental 

disorder charac te rised  by abnorm al growth of bone an d  cartilage, w hich is 

commonly see in young thoroughbreds and  m ay re su lt in tw o-year-olds having 

to undergo surgery  to rem ove bone ch ips from th e ir knees.

The d a ta  p resen ted  in C hap ters  4 and  5 clearly show ed th a t while th e re  w as 

no significant difference in the  to tal n u m b er of behaviour resp o n ses  show n, 

there  were significant differences in the  type of behavioural resp o n ses  show n 

by fiat-bred an d  national h u n t-b red  foals an d  yearlings w hen they  w ere in  the 

auction  ring. These differences appeared  to be re la ted  to m aturity : na tional 

h u n t-b red  foals were m ore likely th a n  fiat-bred foals to show  defensive, 

freezing and  escape behav iours, while na tional h u n t-b red  yearlings m ore likely 

th an  fiat-bred yearlings to exhibit both freezing and  escape behaviours. In 

both  age groups the  flat-bred stock were m ore likely th a n  the  na tiona l h u n t-  

bred stock to sw eat or defecate in the  ring, suggesting, p erhaps, th a t  they 

were a t least a s  ‘s tre sse d ’ by the  experience - an  inference supported  by the 

fact th a t there  w as no difference betw een the  two secto rs in te rm s of the  to tal 

am oun t of reactivity show n - b u t th a t they  were be tte r able to control th e ir 

behavioural responses.

Freezing and  escape behav iours rep resen t the  ‘flight’ p a rt of the  ‘flight or fight’ 

response while defensive behaviours are clearly p a rt of the  ‘fight’ p a rt of the  

response. B udd (1996, p .51) s ta te s  th a t  any  horse th a t “step s  ou t w ithou t 

hesita tion  on to a  strange, u n te s ted  surface is show ing a  degree of t ru s t  and  

confidence th a t goes against a  deeply ingrained  ru le  of th u m b ” an d  so a  foal or 

yearling th a t willingly en te rs  and  navigates the  auction  ring is show ing a 

degree of tru s t  in the  hand ler. This is only possib le if there  h a s  been  a 

positive experience of hu m an -an im al in teraction . The an im al th a t p an ics  or 

exhibits signs of d is tre ss  in th is  som ew hat u n u su a l environm ent h a s  not 

learned  th is  degree of tru s t, w hich m ay be due to poor or negative experiences 

of h u m an-an im al in teraction , poor or lim ited tra in ing  an d  handling , a  highly 

reactive tem peram ent, or because  it is psychologically im m ature . It is also 

possible th a t the  an im al h a s  experienced a  n u m b er of ‘tra u m a s ’, su ch  as 

those outlined in C hap ter 1, and  m ay be in e ither a  chron ic  s ta te  of s tre ss  or
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have been  experiencing w hat Moberg (1985, 2000) calls subclin ical s tress . 

Subclinical s tre ss  re la tes  to s tre ss  levels th a t are build ing u p  b u t have no t yet 

reached  the  surface and , hence, are no t im m ediately ap p a ren t to the  handler. 

The experience of being a t the  sales com plex an d  going th rough  the  auction  

ring m ay be, therefore, the  proverbial straw  th a t triggers the  obvious s tre ss  

reaction.

As flat-bred stock are reared  and  m anaged for precocity so th a t they  can  race 

a t the  age of two or th ree , they  tend  to be m ore in tensively h and led  th a n  the ir 

na tional h u n t co u n terp arts . Therefore, they  have p resum ably  h ad  greater 

opportun ities for learning, for developm ent of the  afore m entioned  degree of 

tru s t  th a t can  em erge from positive experiences of h u m an -an im al in teraction , 

and  have potentially  been  exposed to a g reater n u m b er of stressfu l s itu a tio n s  

th an  the  national h u n t foal or yearling.

A ra th e r strik ing  effect for age w as seen  in the  flat-bred yearlings though  

ab sen t in th e ir na tional h u n t-b red  co u n terp arts . This w as w ith regard  to the  

am oun t of locom otory and  freezing behaviours show n in the  ring, w hich 

showed a  steady decrease w ith age. This tren d  also led to a  con sis ten t 

decrease in the  to tal reactivity scores, w ith age, of the  yearlings. The yearlings 

were betw een 16 and  21 m on ths of age an d  it would ap p ear th a t th e re  is a 

steady m atu ra tio n  p rocess occurring during  th is  tim e. As th is  effect w as only 

seen  in the  flat-bred stock, th is  suggests th a t th e  m atu ra tio n  is largely as  a 

re su lt of h u sb an d ry  p ractices ra th e r th a n  an  entirely  n a tu ra l m atu ra tio n a l 

process in young tho roughbreds.

There were som e gender differences found w ithin the  two sectors. W ithin flat- 

bred  foals, b u t n o t yearlings, it w as found th a t colts were m ore likely th an  

fillies to show  escape behav iours in the  auction  ring. G ender is no t u su ally  

considered in  equine s tu d ies  and  w here a  gender breakdow n of su b jec ts  is 

given there  is often no corresponding  analyses (e.g. Momozawa et a l ,  2003; 

Visser et a l ,  2001). V isser et al. (2003) did report som e gender differences in 

reactivity on a  perform ance te s t b u t th is  w as w ith three-year-o ld  show jum pers 

in  tra in ing  ra th e r  th a n  w ith foals or yearlings. Interestingly , however, the  

gender difference they  reported  w as th a t geldings refused  to ju m p  significantly 

m ore th an  fillies though  there  w as no reason  evident as to why th is  shou ld  be.
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Refusing to ju m p  could be in terp re ted  as  an  escape behaviour an d  so the  

finding th a t flat-bred colt foals were m ore likely th a n  flat-bred filly foals to 

show escape behav iours in the  auction  ring m ay be re lated , though , a s  sta ted  

above, th is  effect w as no t ap p aren t in the  yearlings.

W ithin na tiona l h u n t-b red  foals, fillies were m ore likely th a n  colts to w hinny 

in the auction  ring. Again, th is  gender difference w as n o t found am ongst the  

yearlings though  yearling national h u n t fillies were the  m ost likely of the  

national h u n t-b red  yearlings to freeze in the  ring. V ocalisation ra te s  increases 

as  an anim al is m otivated to m ake con tac t w ith conspecifics (McDonnell, 

2003) b u t in a  w eaned foal or yearling th a t h a s  been  learning, due to 

h u sb an d ry  p ractices, to becom e m ore independen t, vocalising w hen faced w ith 

a  stressfu l s itu a tio n  can  be a sign of im m aturity . Freezing behaviour show n 

in the auction  ring, as  noted  above, is also a  sign of im m aturity  and  so the 

findings w ithin  na tiona l h u n t stock suggest th a t fillies are less m atu re  

psychologically th a n  colts or geldings.

This can potentially  be explained th rough  differences in s tockperson  a ttitu d es  

to the young an im als - a ttitu d es  tow ards the  an im als can  influence the ir 

behaviour (Hem sworth 8s Colem an, 1998). W ithin flat racing circles both  

fillies an d  colts com pete a t the  h ighest levels. In Europe the  fillies will often 

race against the  colts in the  b est races an d  there  is now a  considerable 

num b er of ex tra  top level races restric ted  to th e ir gender. In Am erica and  

C anada, in con trast, fillies rarely  ever race ag ain st th e  colts - w ith su ch  a  

com prehensive racing  program m e open to fillies only, there  is little need  for 

them  to be p itched  in to  open com pany. In n a tiona l h u n t racing, however, 

there  are very few fillies or m ares th a t reach  the  h ighest levels of com petition - 

historic Gold C up hero ine Dawn R un and  C ham pion H urdle w inner Flakey 

Dove are rare  exam ples. As a  resu lt, young na tiona l h u n t m ales are viewed as 

being considerably  m ore valuable th a n  young na tiona l h u n t fem ales - th is  is 

also obvious from a look a t the  sales re tu rn s  for any  su ch  national h u n t 

auction. Some national h u n t fillies are never even broken  to saddle and  

‘re tire ’ to s tu d  un raced . If the  stockperson  responsib le  for the  care of a  

na tional h u n t filly foal or yearling views h is /h e r  change as  being unlikely  to 

succeed as a  racehorse , h e /s h e  m ay be less m otivated to provide the  young 

anim al w ith the  n ecessary  teach ing  and  handling. H ence, the  young national
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h u n t filly m ay be m ore likely th a n  the  colts or geldings to show  signs of 

im m aturity  while in the  auction  ring.

In sum m ary, ho rses  being aim ed a t the  flat racing  sector ra th e r  th a n  the  

national h u n t sector are often m anaged for m oderate to rap id  growth. This 

can re su lt in the  risk  of the  young horse  developing the  orthopaedic 

developm ental d isorder know n as  osteochondrosis  (OCD), an  abnorm al growth 

of bone an d  cartilage th a t m ay re su lt in ho rses  as  young as  two having to 

undergo surgery  for the  rem oval of bone chips in th e ir jo in ts , typically the  

knees. M anaging for physical precocity also appears , from the  findings 

p resen ted  here, to have im plications for psychological m atu rity  w ith national 

h u n t-b red  stock, w hich are typically no t even broken to saddle u n til they  are 

th ree  or four years  old, showing greater signs of im m aturity  th an  th e ir flat- 

bred co u n te rp arts  in the  auction  ring. There also ap p ear to be som e m inor 

gender differences w ith in  the  two sectors, ra th e r th a n  betw een them , and  

these  too m ay reflect a sp ec ts  of h u sb an d ry  practices.

The auction  ring s tu d ies  p resen ted  in C hap ters  4 an d  5 are the  first to u se  a  

practical, com m only experienced situa tion  as  a  form of novel s itu a tio n  or 

a ren a  test. M uch of the  pub lished  lite ra tu re  on behavioural reactivity in 

ho rses (e.g. Momozawa et a l ,  2003; V isser et a l ,  2003; Seam an et a i ,  2002; 

Visser et al., 2001) u sed  artificial s itu a tio n s  as  the  te s t m ateria l an d  these  

often involve s tim u lu s  s itu a tio n s  su ch  as  the  dropping of an  open um bre lla  in 

front of a  horse  th a t is alone in an  a rena, or no ting  its  resp o n ses  to ro ta ting  

balloons th a t are su sp en d ed  from the  ceiling. These types of te s ts  m ay indeed 

enable a  reliable m easu re  of reactivity in a  horse  b u t they  can  hard ly  be said  

to reflect the  type of s itua tion  the  horse  m ay en co u n te r in the  course  of its 

norm al life. Seam an et al. (2002) concluded th a t h o rses  vary widely on how 

they  respond  to artificial behaviour te s ts  though  they  suggested  th a t an  open 

fie ld /a ren a  te s t does ap p ear to be usefu l in identifying core tem peram enta l 

tra its  in the  species.

The auction  ring s tu d ies  also m ake an  im portan t con tribu tion  in h ighlighting 

th a t there  can be m arked  differences in how an im als of the  sam e breed  can 

show differences in behavioural reactivity, possibly as a  re su lt of m anagem ent 

practices and  quality  of hum an -an im al in teraction  an d  learn ing  opportun ities
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provided to the animals. Most equine studies are based on horses of varying 

breeds (exceptions include: Houpt & Kusunose, 2000; Wolff et  al. 1997; Wolff 

& Hausberger, 1994), even though temperament and behaviour differences 

have been reported in different equine breeds (e.g., Houpt 8& K usunose, 2000).

7.3  Research Q uestion Three
The third research question was whether behavioural reactions shown by a 

yearling in the auction ring can be predicted from the behavioural reactions it 

shows, as a foal, during its first experience of the auction ring (Chapter 5). 

When Visser et al. (2001) compared behavioural responses, on both a 

handling test and a novel object test, of 41 Dutch Warmblood yearlings they 

found that only ‘flightiness’ proved to be consistent with how they had scored 

on the same tests as a foal. The analyses comparing the scores of horses who 

were assessed  in the auction ring as both a foal and as a yearling were 

presented in Chapter 5 and only looked at the total number of behavioural 

responses rather than at the types of responses shown. It was found that the 

yearling score of more than three-quarters (75.7%) of the doubly-assessed  

anim als was within ±5 of what they had scored as a foal and that there was a 

significant linear relationship, after outliers were removed, between overall foal 

scores and yearling scores (rs=.238; N=407; p<.001). With an R2 value of 

.0566, however, this suggests that the foal score predicts less than 6% of the 

variance in the yearling score.

The overall range in scores was from -25 to +17, suggesting that while a large 

proportion of yearlings will produce a similar number of behavioural 

responses in the ring as they did when they were foals, it cannot be predicted, 

with any certainty, which anim als will be am ongst them. Age, however, 

appears to be a factor as it was found that the change in score increased as 

the yearling was older (rs=. 15; N=438; p<.01). This change in score was due to 

the significant relationship found between increasing age (based on age group 

in months) and a decrease (based on mean rank scores) in vocalisation (rs=- 

.829; N=6; p<.05), freezing behaviours (rs=-.943; N=6; p<.01), locomotory 

behaviours (rs=-.943; N=6; p<-01) and, necessarily, total reactivity score (rs=- 

.943; N=6; p<.01). A reduction in these behaviours performed in the auction  

ring reflects a growing maturity in the animal, as vocalisation reflects a need  

or motivation to communicate with conspecifics (McDonnell, 2003), while
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freezing and  locom otory behaviours suggest inexperience and  th a t the  anim al 

m ay no t yet developed the  level of tru s t  in its caregiver th a t o thers  have done.

Seam an et al. (2002) reported  th a t there  w as no re la tionsh ip  betw een how a 

group of 33 ho rses  perform ed in th ree  different b u t typical behavioural 

response te s ts  - an  a ren a  test, respond  to person  te s t an d  respond  to object 

test. They concluded th a t ho rses vary widely in how they  respond  to artificial 

te s ts  though  they  found th a t the  an im als did show  consistency  betw een the 

repeated  tria ls  on the  a ren a  test, thereby suggesting  th a t th is  form of 

a ssessm en t m ay be usefu l in identifying core tem peram en t tra its  in a  horse.

The foals an d  yearlings in the  auction  ring s tud ies were p resen ted  w ith a  real- 

life situa tion  ra th e r th a n  a  contrived experim ent an d  yet th e re  appeared  to be 

considerable variation  in how some of them  responded  on the  two occasions. 

There are som e po ten tia l exp lanations for th is. Firstly, th is  w as no t an  

experim ental group of an im als living an d  working in controlled conditions b u t 

an  observation of m ore th a n  3000 individual an im als who ju s t  hap p en ed  to be 

consigned to the  auction  on any given day. Therefore, it is unknow n w hat sort 

of experiences they  h ad  encoun tered  betw een the  two asse ssm en t periods. 

They m ay have h ad  to travel on several occasions an d  possibly over 

considerable d is tances, been  moved a round  to different yards or farm s, 

experienced a  n u m b er of stressfu l veterinary  p rocedures, poor h ealth , negative 

h u m an-an im al in te raction  or acquired  some m aladaptive behaviour p a tte rn s , 

for exam ple. A lternatively they  m ay have experienced a  m ore positive and  

enrich ing  year betw een th e ir two auction  ring ap p ea ran ces  th a n  they  had  in 

the  tim e before th e ir first assessm en t. There is, clearly, an  enorm ous 

potentia l for confounding variables. However, it w ould certainly  be w orth 

applying th is  m ethod of a sse ssm en t to a  sm aller an d  controlled experim ental 

group to see if the  re la tionsh ips found are stronger.

A nother reason  why th e re  m ay have been  su ch  variation  betw een foal and  

yearling scores is the  venue in w hich the  a sse ssm en ts  took place. M any of the  

yearlings were auctioned  a t a  different venue to the  one in w hich they  had  

been  assessed  as a  foal. It is possible, therefore, th a t the  environm ents m ay 

have appeared  different enough to the  anim al, who w as being p resen ted  w ith 

these  two s itu a tio n s  nearly  a  year ap art, th a t th is  h ad  the  effect of m aking
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them  seem  like two u n re la ted  s itua tions. If so, th is  could m irror w hat 

Seam an et al. (2002) found with regard  to an  inconsistency  in behavioural 

responses betw een different tests . The auction  ring in Newm arket, for 

exam ple, is m uch  larger an d  brigh ter th an  the  one in  Goffs. It is a  larger oval 

w ith an  en trance  a t one end and  exit a t the  other; there  is a  single 

e n tra n ce / exit in Goffs. Also, while both  venues have loudspeakers  in 

operation con tinuously  th ro u g h o u t the  auction , the  b id -spo tte rs  in 

Newm arket do no t sh o u t or wave th e ir a rm s ab o u t in the  over-en thusiastic  

m an n er displayed by som e of the  b id -spo tte rs  in Goffs. The relative position  of 

the  ro stru m  to the  sp o tte rs ’ locations in N ewm arket m akes th is  so rt of 

behaviour, designed to a ttra c t the  au c tio n ee r’s a tten tio n , u n n ecessary . In 

addition to an  ex tra  source of sudden  noise an d  m ovem ent, the  sp o tte rs  a t 

Goffs have occasionally  been  seen  to accidently  strike  the  passing  foal or 

yearling.

Thirdly, there  w as a  year betw een the  two testing  sessio n s  and  so experiences 

connected w ith going th rough  an  auction  ring as  a  foal m ay no t have 

generated any long-term  learning. Some ho rses do som etim es learn  in a  

single trial (McDonnell, 1999; Kiley-W orthington, 1997) b u t th is  does no t 

always happen . Also the ir initial experience m ay have been  sufficiently 

stressfu l to im pair learn ing  - s tre ss  negatively effects th e  cognitive processes 

(e.g. A rnsten  & G oldm an-Rakic, 1998; Ewan 8s Sapolsky, 1995). A lternatively 

the  initial experience m ay have been  so u n rem arkab le  to the  anim al th a t  its  

m otivation to learn  som ething  from the  experience m ay no t have been  high. 

The n a tu re  of the  s tudy  m ade it im possible to a sse ss  the  an im als a t any  o ther 

tim e and , as  no ted  above, it w as im possible to control for any potentia l 

confounding variables.

In sum m ary, the  findings suggest th a t while there  is a  significant re la tionsh ip  

betw een the  behavioural reactivity of an  auction  ring yearling and  the  way it 

behaved as a  foal, the  predictive power of the  re la tionsh ip  is weak. There are, 

however, a n u m b er of po tentia l confounding variables, particu larly  as  the  

sub jec ts were no t p a rt of a  controlled experim ental group and , therefore, it is 

unknow n w hat sort of life experiences they  have h ad  in the  year betw een 

testing  sessions. The fact th a t m any of the  yearlings were auctioned  a t a  

different venue the  previous year m ay have been  a factor as, potentially, m ight
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have been  the  year-long gap betw een the  two testing  sessions. A n u m b er of 

factors m ay have led to little or no th ing  having been learned  during  th e ir first 

en co u n te r w ith the  auction  ring. The findings, however, con tribu te  to prior 

resea rch  in th a t  they  show  th a t there  is a  re la tionsh ip  betw een how a  young 

thoroughbred  will respond  in two trials, spaced  a  year ap art, on the  sam e type 

of non-contrived a ren a  test. This suggests th a t  th e ir behavioural resp o n ses  

reflect som e underly ing  tem peram enta l trait(s).

7 .4  R esearch Q uestion  Four
The fourth  resea rch  question  concerned  w hether tem peram en ta l tra its  in two- 

year-old racehorses, as  assessed  by th e ir prim ary  caregivers, could be 

p redicted  from how they  responded  to w hat are typically stress-provoking  

stim uli a s  a  foal a n d /o r  as  a  yearling, nam ely being sep ara ted  from th e ir dam  

during  covering a n d /o r  going th rough  the  auction  ring as  e ither a  foal or as  a  

yearling. U nfortunately  there  were insufficient n u m b ers  of separa tion  s tudy  

sub jects, for whom q uestionnaires  were re tu rn ed , in order to be able to 

perform  any usefu l analyses. From the  auction  ring s tu d ies, however, re su lts  

found were som ew hat m ixed (C hapter 6).

Neither Triendliness’, as  ra ted  by h and lers, no r stereotypy developm ent, for 

exam ple, could be p redicted  from the  behavioural reactivity show n by a  horse 

in the  auction  ring as  e ither a  foal or a  yearling, while frequen t vocalisation 

w as found to be re la ted  to w hether or no t a  horse  w hinnied  in the  ring  as  a  

yearling b u t w as no t re la ted  to vocalisation in the  ring as  a  foal. It w as found 

in C hapter 5 th a t vocalisation decreased  w ith age in auction  ring yearlings, 

suggesting th a t th is  behaviour is re la ted  to levels of m atu rity  and  th a t two- 

year-olds who are w hinnying frequently  m ay also still be som ew hat im m ature. 

H orses vocalise ou t of a  need  or m otivation to com m unicate  w ith conspecifics 

(McDonnell, 2003).

Auction ring locom otory (x2=6.85; df=2; p<.04) an d  freezing behav iour 

(X^=9.96; df=2; p<.01) of foals, b u t no t yearlings, w as re la ted  to su b seq u en t 

reports  of ‘excitability’, th a t is, the  greater the  am o u n t of locom otory or 

freezing behaviours show n by the  auction  ring foal, the  m ore likely it w as to be 

ra ted  as e ither ‘fairly excitab le’ or “very excitab le’ w hen it w as a  tw o-year-old in
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training. This m ay prove a  usefu l tem peram en t guide for foal buyers, though  

people who p u rch ase  foals u sually  do so in order to sell them  on the  following 

year, hopefully for a  profit, ra th e r th a n  to p u t them  into  tra in ing . Of course 

preparing  a  yearling for the  sales is a  ta sk  m ade som ew hat easier if h e /s h e  is 

reasonably  laid-back  as, o ther th an  being m ore difficult to hand le , highly 

excitable ho rses are h a rd e r to teach  th a n  are m ore laid-back  individuals. 

Their he igh tened  s ta te  of a rousal is ak in  to a  s tre ss  response  and , as  noted  

earlier, s tre ss  negatively affects the  cognitive p rocesses (e.g. A rnstern  & 

G oldm an-Rakic, 1998; McEwan & Sapolsky, 1995).

Freezing (rs=.236; N=93; p<.05) and  escape behav iours (rs=.290; N=93; p<.01) 

shown by foals were re la ted  to the  n u m b er of defensive behav iours the  anim al 

w as reported  as  show ing as a  two-year-old. The n u m b er of freezing 

behaviours (rs=.205; N=93; p<.05) show n by a  foal w as also re la ted  to w hether 

or not it w as reported  as  exhibiting any  of the  problem  behaviours w hen in 

training. Freezing an d  escape behaviours rep resen t p a rt of the  ‘fight or flight’ 

response and  are show n by the  im m ature  foal who h a s  n o t yet learned  to tru s t  

the h u m an  handler. The fact th a t they  were found to be re la ted  to su b seq u en t 

reports of exhibiting problem  behaviours suggests th a t th ese  an im als are still 

having some difficulty coping w ith stressfu l s itu a tio n s. W hether th is  is due to 

im m aturity , tem peram en ta l tra its  or poor learn ing  is unknow n.

With yearlings the  to tal n u m b er of defensive (rs=-.115; N=300; p<.05) or 

locomotory behav iours (rs=-.168; N=300; p<.01) exhibited  in the  ring an d  the  

greater th e ir to tal reactivity  score (rs=-.187; N=300; p=.001), the  less likely 

they were to be reported  as  showing any  of the  problem  behaviours w hen in 

tra in ing  as a  two-year-old. The to tal n u m b er of problem  behaviours reported  

w as found to be re la ted  to w hether or n o t a  yearling h ad  vocalised (rs=-.154; 

N=300; p<.01) or show n any defensive behav iours (rs=-.115; N=300; p<.05)> 

any locomotory behav iours (rs=-.152; N=300; p<.01) or e ither of the  signs of 

em otionality (sw eating or defecation) while in the  ring (rs=-.125; N=300; 

p<.05). These findings indicate th a t yearlings who exhibited  th ese  various 

behaviours in the  auction  ring were less likely to be reported  w ith problem  

behaviours w hen in tra in ing . It would ap p ear th a t they  have either becom e 

m ore m atu re  or, p e rh ap s, they are ho rses who have an  ou tle t for th e ir s tre ss  

o ther th an  th rough  perform ance of any  of the  problem  behaviours.
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In sum m ary, w ith regard  to the  ability of any  of the  auction  ring m easu res  to 

predict tem peram en ta l tra its  in tw o-year-olds it shou ld  be noted  th a t the 

correlations in all cases were quite low, in m ost cases accoun ting  for 

som ew here betw een only 1% to 8 % of the  variance. This suggests th a t  while 

there  is a  re la tionsh ip  betw een how young an im als respond  to being in the 

auction  ring and  how th e ir tem peram en t an d  behav iour is su b sequen tly  

reported w hen they  are tw o-year-olds in tra in ing , one can n o t reliably predict 

the  other.

D espite th is , however, the  tem peram en t s tudy  h a s  m ade som e im portan t 

con tribu tions in th a t it h as, as dem onstra ted  in C hap ter 6 , identified som e 

gender differences in tem peram en ta l tra its  in young thoroughbred  racehorses, 

highlighted w hat ap p ears  to be a  som ew hat alarm ing increase  in  the 

prevalence ra te  of rug-chew ing, show ed th a t inbreeding  m ay offer som e so rt of 

‘p ro tec tion ’ against stereotypies an d  found evidence to suggest th a t young 

racing thoroughbreds are fairly w ell-ad justed  an d  con ten t w ith th e ir lives.

7.5 Research Question Five
The fifth research  question  sough t to determ ine w hether the  is any  evidence of 

potential inheritance  of tem peram enta l tra its  in tho roughbred  horses. Several 

prior s tu d ies  (e.g. H oupt 85 K usunose, 2000; Wolff, et aZ. 1997; Wolff & 

H ausberger, 1994) have found ten tative evidence of possible inheritance  of 

tra its  th rough  the  sire b u t th is  s tudy  also sough t to investigate the  possibility 

of inheritance  of tra its  th ro u g h  the  d istaff side of the  family, th ro u g h  pa tern a l 

g randsires or m a ternal g randsires, and  w hether or no t there  w ould be 

evidence to suggest th a t  inbreeding  m ay play a  role in  tem peram ent. While 

there  were a  lot of re su lts  found to be significant a t conventional levels, the 

sheer num b er of te s ts  perform ed suggested  cau tion  an d  th a t m ore s tringen t 

significance levels be applied. Application of the  m ore s tringen t levels 

elim inates a lm ost every otherw ise significant re su lt from consideration  an d  so 

evidence of potentia l inheritance  of tem peram en ta l tra its  in tho roughbred  

horses is ten tative a t best. There is evidence, however, th a t  the  am o u n t of 

inbreeding in a  pedigree m ay offer som e so rt of ‘p ro tec tion ’ again st the 

developm ent of stereotypic behaviours.

219



A num b er of sires, p a te rn a l g randsires an d  broodm are sires h ad  a 

significantly greater or sm aller th a n  expected proportion  of th e ir foals or 

yearlings scoring 0 or 1 in the  different auction  ring behavioural categories, 

though  application of m ore stringen t significance levels, to take  accoun t of the  

n u m b er of te s ts  th a t were perform ed, suggested  th a t there  w as no effect for 

any  of these. N evertheless, it w as in te resting  th a t bo th  the  foals an d  yearlings 

by Jo s r  A lgarhoud con tained  a  sm aller th a n  expected proportion of those  who 

showed locom otory behav iours in the  ring b u t he w as the  only stallion w ith 

th is  type of resu lt, th a t  is a  con sis ten t re su lt for bo th  h is  foals an d  h is 

yearlings.

Of the  pa te rn a l g randsires  a  greater th a n  expected proportion  of bo th  the  foals 

and  the yearlings descended  from Danzig vocalised in th e  ring, a  sm aller th an  

expected proportion of all those  by D arsh aan  stallions e ither sw eated or 

defecated in the  ring. All th ree  stallions (Danzig, D arsh aan  an d  Jo s r  

Algarhoud) are flat sires. In terestingly Jo s r  A lgarhoud is a  son of D arshaan . 

Of the  female an d  m ale fam ilies the  only one w ith a  co n sis ten t re su lt w ith 

both  the ir foals and  yearlings w as ‘m ale’ family 4, w hich had  a  sm aller th a n  

expected proportion of it rep resen ta tives who w hinnied  in  the  ring.

The afore m entioned  stu d ies  th a t found ten tative evidence of genetic 

inheritance  of tra its  in ho rses  reported  th e ir findings b ased  on conventional 

significance levels. In Wolff and  H ausberger (1994) an d  Wolff et al. (1997) 

there  w as a  sm all n u m b er of sub jec ts  an d  te s ts  so su ch  considera tions were 

unnecessary . In H oupt an d  K usunose (2000), however, there  were over 9000 

ho rses involved an d  they  rep resen ted  m ore th a n  60 individual stallions. Even 

so findings were reported  based  on conventional significance levels. H ad the  

cu rren t s tudy  accepted  conventional significance levels th e re  would have been  

a t least one significant re su lt to report for each  of 48 sires, p a te rn a l 

g randsires, b roodm are sires, female fam ilies or m ale fam ilies of foals (C hapter 

4), and  for 61 sires, p a te rn a l g randsires, b roodm are sires, fem ale fam ilies or 

m ale families of yearlings (C hapter 5).

With only 395 sub jec ts  in  the  tem peram en t s tudy  (C hapter 6) th e re  w as 

insufficient rep resen ta tio n  of m ost sires, p a te rn a l g randsires  and  broodm are 

sires to be able to conduct any analyses. Of the  few who did have sufficient
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n um bers, there  w as evidence found th a t suggested  one (of two) sire, seven out 

of 14 pa te rn a l g randsires, the  only broodm are sire w ith sufficient num b ers , 

six female fam ilies an d  five ‘m ale’ fam ilies m ay be tran sm ittin g  som e tra its  to 

the ir progeny. The n u m b ers  of te s ts  perform ed, however, suggested  th a t these  

m ay all have occurred  by chance.

The findings w ith regard to inbreeding  w ere som ew hat unexpected . 

Inbreeding s tu d ies  norm ally u se  W right’s Coefficient of Inbreeding b u t, as 

explained in C hap ter 2, th is  is no t su itab le  for u se  w ith the  pedigrees of 

tho roughbred  horses. M ost pub lished  stu d ies  have also tended  to focus on 

physical fea tu res  an d  tra its  ra th e r th a n  psychological ones. The m ethod 

developed for the  p u rp o ses  of th is  th esis  w as the  Pedigree Diversity Score 

(PDS), w hich rep resen ted  the  n u m b er of different an im als p re sen t w ith in  the  

first five or four generations of a pedigree. There is a  notion am ongst som e in 

the  tho roughbred  ind u stry , though  seem ingly no evidence to confirm  or deny 

the  position, th a t the  m ore inbred  a horse is the  m ore highly reactive it will be. 

This w as supported  by som e of the  auction  ring findings.

In foals, a lthough  vocalisation decreased  as  a  pedigree becam e m ore inbred  

w ithin five generations, escape behav iours increased . W hen the  pedigrees of 

the  foals were exam ined to four generations it w as found th a t both  defensive 

an d  escape behav iours increased  as the  am o u n t of inbreeding  increased  

(Chapter 4). In yearlings freezing behav iours increased  as  inbreeding  w ithin 

five generations increased  while w ithin four generations bo th  freezing 

behaviours an d  signs of em otionality were found to increase  as  inbreeding  

increased  (C hapter 5). Defensive, escape an d  freezing behav iours are all p a rt 

of the  ‘fight or flight’ s tre ss  response. It w as found, in the  earlier ch ap ters , 

th a t these  behaviours tended  to be less evident as  the  an im als got older, 

suggesting th a t the ir perform ance w as a  sign of im m aturity . W ith the  m ore 

inbred  foals an d  yearlings m ore likely to have exhibited  th ese  behav iours in 

the  auction  ring, th is  suggests th a t inbreeding  in tho roughbred  ho rses  m ay 

indeed effect tem p eram en t an d  behaviour.

However, in the  tem peram en t s tudy  (C hapter 6) it w as found th a t those  two- 

year-olds w hose pedigrees were m ost inbred  w ithin  e ither five or four 

generations, show ed no stereotypic behav iours and  alm ost none of the

221



problem  behaviours. This is a  potentially  im portan t finding b u t it suggests 

th a t pe rh ap s  the  m ore inbred foals and  yearlings ju s t  take  a  little longer th an  

less inbred , or ou tcross an im als, to reach  the  level of m atu rity  w hereby they 

are less likely to reso rt to ‘fight or flight’ behaviours a t a  tim e of s tress.

So, in sum m ary , while the evidence for po ten tia l inheritance  of tem peram enta l 

tra its  in tho roughbred  horses is ten tative  a t best, there  is evidence to suggest 

th a t the  am o u n t of inbreeding in a  pedigree, a s  m easu red  by the  PDS score, 

m ay be im portan t. Foals an d  yearlings who have the  m ore inbred  pedigrees 

are m ore likely th a n  less inbred  individuals to reso rt to ‘fight or flight’ 

behaviours in the  auction  ring b u t tw o-year-olds w ith the  m ost inbred  

pedigrees were found to have no reported  stereotypies an d  alm ost no problem  

behaviours. This is an  im portan t con tribu tion  to the  previous lite ra tu re  on 

the  sub jec t of inbreeding in anim als.

7 .6  Sum m ary o f  th e Main Findings
This th esis  produced  a  num b er of in te resting  findings b u t the  m ain ones were 

in the form of answ ers to the  five resea rch  questions posed. These findings 

are as follows:

1. A ccom panying a  prew eaned foal while it is sep ara ted  from its dam  during  

covering red u ces  the behavioural signs of d is tress  exhibited.

2. M anagem ent p ractices th a t appear to be responsib le  for the  physical 

differences evident in flat-bred foals an d  yearlings com pared to national 

h u n t-b red  foals and  yearlings, m ay also be responsib le  for the  ap p aren t 

earlier (than national h u n t stock) psychological m atu rity  of flat-bred stock.

3. There is a  significant re la tionsh ip  betw een the  behavioural reactivity 

show n by an  auction  ring yearling an d  the  am o u n t of behavioural 

reactivity it showed in the  ring as  a  foal, though , probably due  to a  

num b er of potentially  confounding variables, the  predictive power of the 

rela tionsh ip  is weak.

4. Some tem peram enta l tra its  of tw o-year-olds in tra in ing  m ay be predicted  

from asp ec ts  of the  behavioural reactivity they  show ed in the  auction  ring



as a  foal or as a yearling, though  the  predictive power of the  re la tionsh ip  is 

weak.

5. The evidence for inheritance  of tra its  th rough  stallions, pa te rn a l 

g randsires, b roodm are sires, female fam ilies an d  ‘m ale’ fam ilies is ten tative  

a t b est b u t there  is evidence to suggest th a t the  level of inbreed ing  in a  

pedigree, as  m easu red  by the  PDS score, m ay influence tem peram en t 

developm ent in young thoroughbred  horses.

7 .7  What are the Im plications for the Well-being o f  

Young Thoroughbreds?
Four issu es  re la ted  to w ell-being also em erged from the  re su lts  of the  various

stud ies conducted  in th is  th esis  and  th ese  are as  follows:

1. Forcibly separa ting  a  prew eaned foal from its dam  w hen she is being sen t

to the  stallion yard  cau ses  considerable d is tress  in  the  foal. More th a n

half of the  ‘iso la ted ’ group stud ied  engaged in self-harm  behav iours du ring  

th is  period of separa tion  while none of those in the  ‘accom pan ied’ group 

did so.

2. Some foals and , to a  lesser ex ten t, yearlings find the  p rocess of going

th rough  the  auction  ring to be very s tressfu l, if one ju d g es from the

n u m b er of behavioural reactions they  show  in the  ring. Perhaps it would

be possible to find a  different way of exhibiting them  th a t w ould be less 

stressful.

3. Though stereotypy ra te s  were in  keeping  w ith those  reported  in o ther 

stud ies, a  som ew hat alarm ing 19% of ho rses  for whom  tem peram en t 

questionnaires  were re tu rn ed  were said  to be ru g  chew ers. This co n tra s ts  

sharp ly  w ith a  prevalence ra te  of ju s t  8.9%  reported  by Prince (1987).

4. The evidence suggests th a t m ost young tho roughbred  raceho rses are laid- 

back, w ell-adjusted  an d  con ten t w ith th e ir lives.



A sim ple in tervention , having a  h an d ler rem ain  quietly w ith the  foal du ring  the 

tim e its  m other w as gone to the  stallion yard , significantly reduced  the 

behavioural signs of d is tress  and  elim inated perform ance of self-harm  

behaviours. The self-harm  typically com es in the  form of charging in to  a  door 

or wall b u t there  w as one o ther foal observed for whom  recording w as 

te rm ina ted  for fear she w as abou t to b reak  bo th  h e r forelegs. The filly, the  

re su lt of a  €50,000+  covering fee from the  previous year, h ad  been  assigned  to 

the  ‘iso la ted ’ group b u t becam e so d is tressed  after several m in u te s  alone th a t 

she began rearing, p u ttin g  h er forelegs th ro u g h  the  m etal b a rs  on the  top p a rt 

of the  door, an d  th en  bringing h e r legs down w ith considerable force on the  

m etal-topped lower half of the  door. O bservation te rm ina ted  im m ediately and  

the  observer en tered  the  stall w ith the  pu rpose  of checking h e r for injury, 

calm ing h er down an d  preventing h er from doing h erse lf any  serious harm . 

This foal w as w ide-eyed, sw eating heavily, hyperventilating, trem bling, 

w hinnying w ith great frequency and , a t first, appeared  to no t even notice the 

hand ler. It took abou t ten  m in u tes  ju s t  to calm  h er down enough th a t she 

stopped trying to charge into the  door (through the  handler) an d  a  fu rth e r five 

m in u tes  or so before she  would s tan d  reasonab ly  calm ly beside the  handler. 

Luckily the  only physical dam age th is  expensively-produced foal su sta in ed  

w as lacera tions to h e r face, muzzle, chest, knees and  legs: h ad  there  been  no 

in tervention  she could have broken both  h er forelegs.

This filly foal p roduced  th e  m ost violent reactions to h e r separa tion  of all the  

foals observed b u t she w as no t the  only one to su s ta in  in ju ries or to w ork 

herse lf into su ch  an  ex h austing  frenzy. One ‘iso la ted ’ group colt charged  the  

door 67 tim es during  h is period of separa tion , su sta in in g  n u m ero u s  

lacera tions in th e  process. A nother ‘iso la ted ’ filly flung h erse lf ab o u t to the  

po in t of n ear ex haustion , got her second wind an d  s ta r ted  flinging herse lf 

ab o u t again u n til the  m are w as re tu rned . If s tu d  farm s choose to sep ara te  the  

m are an d  foal w hen the  m are is to be covered th en  it is recom m ended th a t a  

calm  an d  em pathetic  staff m em ber rem ain  w ith the  foal.

Some yearlings show ed a  strongly aversise reaction  to being b rough t in to  the  

auction  ring b u t some of the  m ost d is tressed  an im als  were foals. These 

an im als gave all the  signs of being absolu tely  terrified an d  th e ir s itua tion  w as 

often no t helped by the  actions of the  h an d ler leading them  a ro u n d  the  ring  or
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the  in terference of bystanders. Pulling, slapping, poking in the  ribs, waving 

catalogues, h itting  the  passing  foal’s rum p  w ith a  b ru sh , h an d  or catalogue or 

firing gravel a t it m ay have the  effect of m aking  the  foal ju m p  forward b u t 

these  actions have probably ju s t  confirm ed the  an im a l’s fears th a t th is  is a 

frightening an d  aversive place to be. More w ork clearly needs to be done in 

tra in ing  these  an im als - an d  I s tre ss  th a t they  are in the  m inority  - so th a t 

they  can  be tte r hand le  the  experience. Some h an d le rs  also need  to be 

in s tru c ted  as to how a horse  learns an d  show n th a t som e of th ese  m ethods of 

‘show ing him  w ho’s b o ss ’ an d  ‘no t letting  him  get away w ith i t ’ are  potentially  

doing m ore ha rm  th a n  good.

A su rp ris ing  19% of ho rses for whom  questio n n aires  w ere re tu rn ed  were 

reported  to chew  th e ir rug. As d iscussed  in C hap ter 6, th is  behav iour is a 

ra th e r costly one for the  ow ner or tra in e r b u t, m ore im portan tly , it sp eak s  of a 

problem  the  horse  is having. This m ay be cu tan eo u s  irrita tion , in w hich case 

a lternative form s of clothing should  be investigated, ot it m ay be a  sign of 

boredom , in w hich case som e form of environm ental en richm en t shou ld  be 

provided. Colts were the  m ost likely to perform  the  behaviour, ju s t  as 

stallions are m ost likely to engage in self-m utilation (Dodm an et al. 1994), a  

d isorder to w hich rug  chew ing h a s  tentatively  been  linked (M arsden, 1999). If 

so, pe rh ap s  th e re  is a  veterinary  problem  causing  the  behaviour. As w ith all 

problem  behaviours, the  issue  needs to be investigated  ra th e r  th a n  ju s t  

accepted.

As s ta ted  above, despite the  initial im pression  one could get abou t the  well­

being of young raceho rses from the  factors th a t  were ex tracted  following 

analysis  of the  questionnaire , 38% of the  395 an im als surveyed were reported  

as  showing none of the  20 non-scaled  behav iours w hile a  to tal of 83.7%  

show ed no m ore th a n  one of the  20. The m ajority of young racehorses, 

therefore, appear to be fairly laid-back, w ell-ad justed  an d  con ten t w ith th e ir 

lives.

7.8  An Integrative Framework
Although there  is a  considerable am o u n t of biologically-based w ork on equine 

behaviour the  focus of th is  th esis  h a s  been  psychological. It is recom m ended, 

however, th a t the  m ost com plete approach  to the  s tudy  of equine behaviour is
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to w ork w ithin an  in tegrative fram ework. This fram ew ork is simple: biological, 

psychological an d  social factors are in tegrated , w ith behaviour ju s t  the  tip  of 

the  iceberg, the  p a rt we can  see (Figure 7.1). There is som e overlapping 

betw een the  th ree  perspectives as  biological, psychological an d  social factors 

influence each other.

behaviour

social psychological

biological

Figure 7.1: A biopsychosocial approach  to equine behaviour

W ithin the biological side are asp ec ts  su ch  as physiology, b iochem istry, 

physical h ealth  and  genetics. W ithin the  social side are aspec ts  su ch  as 

h u m an -an im al in teraction , life experience an d  c ircu m stan ces  and  in traspec ies  

re la tionsh ips, while w ithin  the  psychological side are asp ec ts  su ch  as 

tem peram ent, learning, s tress , and  so on. U sing stereotypies as an  exam ple 

of behaviour, the  biological side m ay ta lk  ab o u t the  involvem ent of 

endogenous opioids (e.g. Pell McGreevy, 1999), a  genetic susceptib ility  to 

s tre ss  (e.g. V ecchiotti 8s G alanti, 1986), changes in  th e rm al th resho ld , h ea rt 

ra te , p lasm a B -endorphin  and  sero tonin  (e.g. Lebelt, Zanella 8& U nshelm , 

1998) or excess acid production  (e.g. Mills & MacLeod, 2002). The 

psychological side m ay ta lk  ab o u t s tre ss  an d  coping m echan ism s and
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frustra tion  (e.g Kiley-W orthington, 1987) or abou t the  po ten tia l role of operan t 

conditioning in the  developm ent of abnorm al behav iour p a tte rn s . The social 

side m ay ta lk  ab o u t h ousing  and  m anagem ent (e.g. B achm ann  et ah, 2003) or 

the  effects of h u m an -an im al in teraction (e.g. H em sw orth & Colem an, 1998). 

The in tegrated  approach  will look a t all sides.

7.9  Lim itations and Strengths o f the Studies
The stud ies  p resen ted  in  th is  thesis  rep resen t d iscrete  investigations in 

them selves b u t also come together as a  som ew hat com plex whole th a t looks a t 

how a n u m b er of variab les m ay related to behavioural reactivity an d  

tem peram ent in young thoroughbred  horses. As one m ight expect, there  were 

also some lim itations or difficulties encountered:

(i) The n u m b er of foals a ssessed  during the separa tion  s tudy  w as sufficient 

for analysis in itse lf b u t w as too small to enable  adequate  follow-up of 

sub jec ts - quite  a  few of the  sub jects were e ither hom ebreds (therefore not 

going to go th rough  the  ring) or w ent abroad, for exam ple, while a t least 

one or two of them  died before the tem peram en t study. The sm all 

nu m b ers  were partly  due to the travel restric tions im posed du ring  the  

foot an d  m ou th  crisis of 2001 - hence the  tiny  n u m b er of three-year-o lds 

involved in the  final study.

(ii) With the  auction  ring  s tud ies  there  w as no way to control for prior life 

experiences of the  an im als, or differences in h and ling  p ractices, or feed 

regim ens, or how th e  anim al w as handled  in the  ring - particu larly  in the  

case of those  who panicked , or outside in terference from those who chose 

to wave catalogues or h it or chase the (usually) foals.

(iii) Similarly, w ith the  ho rses  in tra in ing  there  w as no way to control for prior 

life experiences of the  anim als, or differences in hand ling  p ractices, or 

feed regim ens, or tra in ing  regim ens, or the  level of w ork the  horse  w as 

doing.

(iv) Most questionnaire  s tud ies  have inheren t lim itations in th a t one h a s  to 

rely on the  honesty  of the  respondents. This could have been  particu larly  

pertinen t w ith regard  to reports of stereotypic a n d /o r  problem  behav iours
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in C hap ter 6 - p resence  of stereotypies h a s  been  show n to reduce  the  

h o rse ’s perceived value. There is also a  difficulty w ith regard  to re tu rn  

ra te s  - the  questionnaire  w as sen t ou t for com pletion during  C lassic and  

C lassic tria l season , a  very b usy  tim e - though  a  re tu rn  ra te  of 25% for 

th is  s tudy  exceeded expectations.

However, the  m erits  of the  s tu d ies  far outw eigh the  lim itations and  they  also

broke new  ground  or h a d  s tren g th  in that:

(i) There w as the  first investigation of w hat h ap p en s  to prew eaned 

thoroughbred  foals w hen they  are left alone in a  stab le  w hen th e ir dam  

h as  been sen t for covering.

(ii) The behavioural reaction  te s t selected rep resen ted  a  real life experience, 

happen ing  in real tim e, and  w hich th o u san d s  of young tho roughbreds go 

th rough  each  year.

(iii) R igorous m ethodological p rocedures were consisten tly  applied.

(iv) The n a tu re  of the  auction  ring s tudy  m ean t th a t  a  single observer could 

a sse ss  over 3700 individual an im als, bo th  providing am ple n u m b ers  for 

s ta tistica l analyses an d  follow-ups. The sam e person  also did all the  d a ta  

en try  and  d a ta  analyses.

(v) All the  an im als s tud ied  were of the  one breed, thereby  enabling  an  

extensive series of bloodlines analyses an d  elim inating any  concern  w ith 

regard  to breed  differences confounding resu lts .

(vi) A sim ple m ethod of calcu lating  inbreed ing  th a t  is applicable to the  

pedigrees of tho roughbred  ho rses w as developed after it had  been  show n 

th a t estab lished  m ethods of inbreeding  calcu lation  are no t su itab le.

228



7 .1 0  P oten tia l A pplications o f  th e  F indings o f  th is  T hesis  

and D irection s for Future R esearch
Clearly the m ost im portant potential application of findings from th is thesis is 

to ensure that, on farms where the foal cannot be brought to the stallion yard 

to stay with the m are when she is being covered, a  quiet, patient and 

em pathetic handler will stay with the foal for the duration of the separation 

period. The d istress experienced by the foals who are ju s t sh u t into a  stable 

by them selves is considerable and, if it h a sn ’t happened somewhere already, it 

is surely only a m atter of time before a foal susta ins serious or life-threatening 

injuries during th is period.

As some behavioural responses shown in the auction ring by a  foal a n d /o r  a 

yearling have been shown to be related to some tem peram ental tra its reported 

when the animal is a two-year-old in training, it may also be possible to link 
some of these responses to racing performance, ju s t as Visser et al. (2003) 
found some tem peram ental tra its could predict future showjumping 

performance.

It was hoped to be able to investigate potential links between how foals 

handled the separation experience and how their tem peram ent was assessed 
when two-year-olds in training. Unfortunately only five questionnaires were 

received for separation study subjects. Repeating the separation study with a 
greater num ber of foals may make it possible to get enough responses, two 

years later, for statistical purposes.

There is some tentative evidence of inheritance of tra its through sire lines. By 

assessing the tem peram ent and behaviour of individual stallions and then 

assessing th a t of their offspring, more conclusive resu lts  may be found. There 

is, after all, a  considerable am ount of anecdotal evidence to suggest th a t some 

traits, particularly aggression, are inherited through the sire or sire line in 

thoroughbred horses.

Results from the tem peram ent questionnaire study suggest th a t the am ount of 

inbreeding in a  horse’s pedigree may somehow ‘pro tect’ it from developing 

stereotypies. This clearly w arrants further investigation. A good place to s tart



would be to record all the  tho roughbred  ho rses, of any  age, who have gone 

th rough  the  auction  ring in, say, the  p a s t decade (to get enough num bers) and  

who were declared as having one or m ore stereotypies. Their pedigrees can 

th en  be analysed  to see if th is  inbreeding effect is robust.

7.11 Concluding Remarks
This th esis  a sse ssed  behavioural reactivity an d  en su in g  tem peram en ta l tra its  

in young tho roughbred  raceho rses (Ekjuus caballus] an d  produced  a  n u m b er of 

potentially  valuable findings, bo th  for the  horse  an d  for the  racing  and  

bloodstock in dustry , a s  well as  h ighlighting som e im portan t is su e s  w ith 

regard to w ell-being and  providing som e clear d irections for fu tu re  research .
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A ppendix 1

Scoring sh e e t for reco rd ing  behav ioural re a c tiv ity  in  th e
a u c tio n  ring
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ID No Lot No.

DoB:

Pedigree:

duration ;

ID No. Lot No. Price

DoB:

Pedigree:

duration:

exit - acce lerate  tow ards

exit - accelerate  from

exit - hesitate tow ards

exit - hesitate from

exit - tr>' to leave

freeze - en tering

freeze - exiting

freeze - at exit

freeze - in ring

m ove forw ards - tro t/jog

m ove forw ards - pull

m ove forw ards - reluctan t

m ove forw ards - rearing

m ove forw ards - bucking

m ove backw ards - w alk

m ove backw ards - tro t/jog

m ove backw ards - pull

m ove backw ards - rearing

m ove backw ards - bucking

foal/yearling  - w hinny

foal/yearling  - deficate

foal/yearling  - sw eat (legs)

foal/yearling  - stam p / k ick

foal/yearling  - tail slap

foal/yearling  - stereotypy
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A ppendix 2

L e tte r  o f in fo rm atio n  s e n t to  th e  tra in e rs  o f th e  h o rses  in 
tra in in g  (in E nglish  - for single ho rse  or m u ltip le  horses)
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Department of Psychology
University o f  D ublin , Trinity C ollege  

D ublin  2, Ireland
Tel: +353 1 608 1886 
Fax: +353 1 671 2006

Head o f Department: Professor Ruth Byrne
26 April 2004

RE: Final part of a four-year study on Thoroughbreds

Dear

I’d be very grateful if  you w ould assist me in the collection on som e inform ation concerning one 
o f  the horses in your charge. I am a PhD student in the Departm ent o f  Psychology in Trinity 
College Dublin and have previously worked on a stud farm and in a small racing yard. I know, 
therefore, how busy you are.

The questionnaire that 1 would like your s taff to com plete relates to the final, and very im portant, 
leg o f  my research. O ver the course o f  the past three years 1 have conducted a m ajor study on 
thoroughbred foals and yearlings, using their reactions to going through the auction ring as a 
m eans o f  assessing their tem peram ent.

It is im portant that I follow -up on these horses now  that they are in training and the animal 
previously scored, and to whom  the questionnaires refer, is listed below.

Your cooperation, and that o f  your staff, would be entirely voluntary, i.e. i f  you don’t want to help 
then there is no obligation on you to do so.

For this final part o f  the study 1 really need the handler/lad/lass w ho looks after the horse listed 
below to fill out and return (as soon as possible) the attached questionnaires. Y our assistance 
would be o f  trem endous benefit to my work and would be very much appreciated.

The data previously collected, com bined with the results from the current study, will be used to 
track developm ent o f  tem peram ent and. where applicable, problem  behaviour (for exam ple, 
weaving, cribbing, boxw alking) in young thoroughbred racehorses. Data collected so far also 
include details o f  their pedigrees in an effort to determ ine w hether or not there may be evidence o f  
inheritance o f  tendencies or traits through various m ale and fem ale lines. There has never 
previously been a study o f  this kind. The work is being supervised by Dr How ard Smith 
(hsm ith@ tcd.ie).

All inform ation provided will be used only for statistical purposes and will rem ain com pletely 
confidential: only I will see the com pleted questionnaire, only I will have access to the individual 
identity o f  any o f  the anim als and inform ation concerning individuals will not be disclosed to 
anyone else. This is accordance with the Psychological Society o f  Ireland’s ethical guidelines on
research.

Each o f  the horses in the study has already been assigned a unique code num ber to protect his/her 
identity.
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In accordance with the Freedom of Information Act (1977) you are entitled to free and full access 
to any records that relate to you, held on public record. Should you require it, I will be happy to 
make the findings and the results o f this study available to you when it is completed. The 
provisional thesis submission date is September/October 2004 though this part o f the research 
needs to be completed by June. Both I and Dr Smith can be contacted at the above address. My 
e-mail address is mcgees@ tcd.ie.

As you and your staff may be aware, 1 have worked as a bloodstock correspondent for many years 
and, since 2000, have been the Irish flat breeding correspondent for The Irish Field. I assure you 
that this research has absolutely nothing to do with my work for the paper and that nothing from 
this research will be used in The Irish Field  or any other bloodstock or racing publication.

If you require any further information, please do not hesitate to contact me.

Yours sincerely

SIEGLINDE McGEE, B.A., P.Dip.Stat.

The horse who has been scored previously as part o f this four-year study and who is believed to 
be in training with you, is as follows:

name sex sire dam
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Department of Psychology
University o f  Dublin, Trinity C ollege  

D ublin  2, Ireland
'I'el; +353 1 608 1886 
Fax: +353 1 671 2006

Head of Department: Professor Ruth Byrne
26 April 2004

RE: Final part of a four-year study on Thoroughbreds

Dear

I’d be very grateful if  you would assist me in the collection on some information concerning the 
horses in your charge. I am a PhD student in the Department o f Psychology in Trinity College 
Dublin and have previously worked on a stud farm and in a small racing yard. I know, therefore, 
how busy you are.

The questionnaires that 1 would like your staff to complete relates to the final, and very important, 
leg o f my research. Over the course o f the past three years 1 have conducted a major study on 
thoroughbred foals and yearlings, using their reactions to going through the auction ring as a 
means o f  assessing their temperament.

It is important that 1 follow-up on these horses now that they are in training and those animals 
previously scored, and to whom the questionnaires refer, are listed below. There is one 
questionnaire for each o f the horses listed.

Your cooperation, and that o f your staff, would be entirely voluntary, i.e. if  you don’t want to help 
then there is no obligation on you to do so.

For this final part o f the study I really need the handler/lad/lass who looks after each o f the horses 
listed below to fill out and return (as soon as possible) the attached questionnaires. There is one 
questionnaire per horse. Your assistance would be o f tremendous benefit to my work and would 
be very much appreciated.

The data previously collected, combined with the results from the current study, will be used to 
track development o f temperament and, where applicable, problem behaviour (for example, 
weaving, cribbing, boxwalking) in young thoroughbred racehorses. Data collected so far also 
include details o f  their pedigrees in an effort to determine whether or not there may be evidence o f 
inheritance o f tendencies or traits through various male and female lines. There has never 
previously been a study o f this kind. The work is being supervised by Dr Howard Smith 
(hsmith(^tcd.ie).

All information provided will be used only for statistical purposes and will remain completely 
confidential: only 1 will see the completed questionnaires, only I will have access to the individual 
identity o f any o f the animals and information concerning individuals will not be disclosed to 
anyone else. This is accordance with the Psychological Society o f Ireland’s ethical guidelines on 
research.

Each o f  the horses has already been assigned a unique code number to protect his/her identity.
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In accordance with the Freedom o f Information Act (1977) you are entitled to free and full access 
to any records that relate to you, held on public record. Should you require it, I will be happy to 
make the findings and the results o f this study available to you when it is completed. The 
provisional thesis submission date is September/October 2004 though this part o f the research 
needs to be completed by June. Both I and Dr Smith can be contacted at the above address. My 
e-mail address is mcgees@ tcd.ie.

As you and your staff may be aware, I have worked as a bloodstock correspondent for many years 
and, since 2000, have been the Irish flat breeding correspondent for The Irish Field. I assure you 
that this research has absolutely nothing to do with my work for the paper and that nothing from 
this research will be used in The Irish Field ox any other bloodstock or racing publication.

If you require any further information, please do not hesitate to contact me.

Yours sincerely

SIEGLINDE McGEE, B.A., P.Dip.Stat.

1'he horses who have been scored previously as part o f this four-year study and who are believed 
to be in training with you, are as follows:

name sex sire dam
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Department of Psychology
University o f  Dublin, Trinity C ollege  

D ublin  2, Ireland
Tel: +353 1 608 1886 
Fax: +353 1 671 2006

Head o f  Department: Professor Ruth Byrne
Letter

lyrne
.fetter o f  Information

I’d be very grateful if  you would assist me in the collection on some information concerning the horses in your 
charge. 1 am a PhD student in the Department o f  Psychology in Trinity College Dublin and have previously worked 
on a stud farm and in a small racing yard. I know, therefore, how busy you are.

The questionnaire that I would like you to com plete relates to the final, and very important, leg o f  my research. Over 
the course o f  the past three years I have conducted a m ajor study on thoroughbred foals and yearlings, using their 
reactions to going through the auction ring as a means o f  assessing their temperament. It is important that I follow-up 
on these horses now that they are in training.

Your cooperation is entirely voluntary, i.e. if  you don’t want to help then there is no obligation on you to do so.

For this final part o f  the study I really need you fill out and return (as soon as possible) the attached questionnaire. 
Your assistance would be o f  trem endous benefit to my work and would be very much appreciated.

The data previously collected, combined with the results from the current study, will be used to track developm ent o f  
temperam ent and, where applicable, problem behaviour (for example, weaving, cribbing, boxwalking) in young 
thoroughbred racehorses. Data collected so far also include details o f  their pedigrees in an effort to determine 
whether or not there may be evidence o f  inheritance o f  tendencies or traits through various male and female lines. 
There has never previously been a study o f  this kind. The work is being supervised by Dr Howard Smith 
(hsm ith@ tcd.ie).

All information provided will be used only for statistical purposes and will remain com pletely confidential: only I 
will see the com pleted questionnaires, only I will have access to the individual identity o f  any o f  the animals and 
information concerning individuals will not be disclosed to anyone else. This is accordance with the Psychological 
Society o f  Ireland’s ethical guidelines on research.

Each o f  the horses has already been assigned a unique code number to protect his/her identity. It is very important, 
however, that you write the dam o f your horse in the space provided - otherwise I cannot know which questionnaire 
refers to which horse.

In accordance with the Freedom o f  Information Act (1977) you are entitled to free and full access to any records that 
relate to you, held on public record. Should you require it, I will be happy to make the findings and the results o f  this 
study available to you when it is completed. The provisional thesis submission date is Septem ber/October 2004 
though this part o f  the research needs to be completed by June. Both 1 and Dr Smith can be contacted at the above 
address. My e-mail address is m cgees@ tcd.ie.

As you may be aware, I have worked as a bloodstock correspondent for many years and, since 2000, have been the 
Irish flat breeding correspondent for The Irish Field. I assure you that this research has absolutely nothing to do with 
my work for the paper and that nothing from this research will be used in The Irish F ield  or any other bloodstock or 
racing publication.

Finally, I would like to take this opportunity to thank you once again for your participation in this study. If you 
require any further information, please do not hesitate to contact me.

SIEG L IN DE M cG E E, B .A ., P.Dip.Stat.
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T em p eram en t q u es tio n n a ire  (in English)
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Department of Psychology
University o f Dublin, Trinity C ollege

Tel: +353 1 608 1886
D u b lin  2 , Irelan d  Fax: +353167i 2006

Igad j ) f  D e p a r tn ie n t:  P ry t'e sso r R u th  l ^ r n er- D e p a r tn ie n t:  P ry t'e sso r  R u th  B v n
Dam of this horse {very important):

PART 1
Please shade in the O below the item, on each of these scales, that would describe this horse.

laid-back a bit excitable fairly excitable very excitable
0 0 0 0

friendly neither friendly unfriendly
nor unfriendly 

0 0 0

rarely whinnies
o

often whinnies
o

PART 2
Please shade in the O below all the individual items below that would describe this horse.

eats his/her bedding
o

rushes when being led 
out o f the stable

o

rears when being 
bridled 

O

crib-biter
O

pins back ears when 
approached

O

lazy worker
o

chews his/her rug
o

rushes when being led 
into the stable

O

raises his/her head high 
when being bridled

O

windsucker
O

often bucks when 
being ridden

o

enthuasiastic worker
O

paws when eating
o

bucks when being 
saddled

o

bites or kicks when 
being saddled

O

boxwalker
O

often shies/ducks away 
when being ridden

O

264

kicks the wall/door
o

rears when being 
saddled

o

bites or kicks when 
being brushed

O

weaver
O

dips his/her hay 
in water

O

THANK YOU!
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tra in in g  (in F ren ch  - for sing le ho rse  an d  m ultip le  horses)
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Department of Psychology
University of Dublin, Trinity College

Tel: +353 1 608 1886
D u b l i n  2 , Ireland Fax: + 3 5 316?i 2006

Head o f  Department: Professor Ruth Byrne
26 avril 2004

RE : La derniere phase d’une etude, de quatre annees, sur les ehevaux de pur-sang

Cher

Je vous remercie part avance de I’aide que vous pourriez me fournir dans ma collecte 
d ’informations concernant un de vos chevaux. Je suis une etudiante en doctorat (PhD) dans le 
departement de psychologic a Trinity College a Dublin. J ’ai precedemment travailler dans un 
haras et un champs de courses, je  sais done combien votre temps est precieux.

Le questionnaire que je  vous soumets est la derniere (et tres importante) phase de ma recherche. 
Ces trois dernieres annees, j ’ai conduis mes recherches principalement sur les poulains et 
yearlings pur-sang, edudiant leurs reactions lors des ventes aux encheres afin d ’evaluation leur 
temperament.

II importe que je  suivre ces chevaux maintenant parce que ils sont a I’entrainement. L ’animal qui 
fut precedemment evaluer dans les quatre annees et qui, je  pense, est a I’entrainement avec vous, 
est sur la liste en dessous.

Pour cette derniere partie de ma recherche, j ’ai vraiment besoin que le palefrenier qui prendre soin 
de ce cheval completiez et renvoyez le formulaire joint le plutot possible (avant fin Juin). En 
effet, ma these doit etre soumise entre Septembre et Octobre 2004. Votre aide, est I’aide de votre 
palefreniers, est indispensable pour mener a bien mon doctorat et sera grandement apprecier. 
Cependant, votre collaboration est entierement basee sur le volontariat. c ’est a dire que vous 
n ’avez aucune obligation.

Mes precedents resultats, combines avec ces nouveaux resultats, seront utilises pour suivre le 
developpement du temperament et , ou applicables aux problemes de comportement chez les 
jeunes pur-sang de course. Les resultats collectes jusqu’a present inclus le pedigree de chaque 
cheval afin d ’etablir une filiation entre son propre caractere et ceux matemels et paternels. Une 
telle analyse n ’a jam ais encore ete menee. Elle est sous la responsabilite de mon superviseur le 
Dr. Howard Smith (hsmith(^tcd.ie).

Les informations ne seront utilisees que dans un but statistique et resteront strictement 
confidentielles. Je serais la seule a voir les reponses au questionnaires en accord avec les 
directives ethiques de la Psychological Society o f  Ireland. Chaque cheval ayant deja un code 
d’identification personnel lui donnant un total anonymat.

En accord avec la Freedom of Information Act, 1977 (le droit de jouir d ’une approche aux 
informations), vous pouvez acceder a toutes les informations vous concernant. De plus je  serais 
ravi de vous fournir la conclusion de mes recherches, sur simple demande de votre part (mon 
adresse electonique est: mcgees(^tcd.ie).
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Comme vous devez le savoir, j ’ai travaille en tant que correspondant pour The Irish Field  
responsable de la rubrique «pur-sang» et depuis I’annee, 2000 responsable de la rubrique «elevage 
lrlandais». Je vous garantis que ma recherche m ’a aucun lien avec ce journal et aucun document 
ne sera reproduit dans The Irish Field  ou d'autre revues specialisees.

Au final, je  voudrais grandemant vous remercier de prendre part a mon etude. De plus je  reste a 
votre entiere disponsition pour toutes informations complementaires.

SIEGLINDE McGEE, B.A., P.Dip.Stat.

Le cheval qui fut precedemment evaluer dans les quatre annees et qui, je  pense, est a 
I'entrainement avec vous, se suivre ;

nom sexe pere mere
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Head o f  Department: Professor Ruth Byrne

University o f  Dublin, Trinity C ollege  

D ublin  2, Ireland

Department of Psychology
Tel: +353 1 608 1886 
Fax: +353 1 671 2006

26 avril 2004

RE : La derniere phase d’une etude, de quatre annees, sur les chevaux de pur-sang

Cher/C here

Je vous remercie part avance de I’aide que vous pourriez me fournir dans ma collecte 
d ’informations concernant vos chevaux. Je suis une etudiante en doctorat (PhD) dans le 
departement de psychologic a Trinity College a Dublin. J ’ai precedemment travailler dans un 
haras ct un champs de courses, je  sais done combien votre temps est precieux.

Les questionnaires que je  vous soumets est la derniere (et tres importante) phase de ma recherche. 
Ces trois dernieres annees, j ’ai conduis mes recherches principalement sur les poulains et 
yearlings pur-sang, edudiant leurs reactions lors des ventes aux encheres afin d ’evaluation leur 
temperament.

II importe que je  suivre ces chevaux maintenant parce que ils sont a I’entraTnement. Les animaux 
qui furent precedemment evaluer dans les quatre annees et qui, je  pense, sont a I’entrainement 
avec vous, sont sur la liste en dessous. II y a une questionnaire pour chaque cheval sur la liste.

Pour cette derniere partie de ma recherche, j ’ai vraiment besoin que le palefrenier qui prendre soin 
de chaque cheval sur la liste en dessous completiez et renvoyez le formulaire joint le plutot 
possible (avant fm Juin). En effet, ma these doit etre soumise entre Septembre et Octobre 2004. 
Votre aide, est I’aide de votre palefreniers, est indispensable pour mener a bien mon doctorat et 
sera grandement apprecier. Cependant, votre collaboration est entierement basee sur le 
volontariat, c ’est a dire que vous n ’avez aucune obligation.

Mes precedents resultats, combines avec ces nouveaux resultats, seront utilises pour suivre le 
developpement du temperament et , ou applicables aux problemes de comportement chez les 
jeunes pur-sang de course. Les resultats collectes jusqu’a present inclus le pedigree de chaque 
cheval afm d ’etablir une filiation entre son propre caractere et ceux matemels et paternels. Une 
telle analyse n ’a jam ais encore ete menee. Elle est sous la responsabilite de mon superviseur le 
Dr. Howard Smith (hsmith@ tcd.ie).

Les informations ne seront utilisees que dans un but statistique et resteront strictement 
confidentielles. Je serais la seule a voir les reponses au questionnaires en accord avec les 
directives ethiques de la Psychological Society o f  Ireland. Chaque cheval ayant deja un code 
d ’identification personnel lui donnant un total anonymat.

En accord avec la Freedom o f Information Act, 1977 (le droit de jouir d ’une approche aux 
informations), vous pouvez acceder a toutes les informations vous concernant. De plus je  serais 
ravi de vous fournir la conclusion de mes recherches, sur simple demande de votre part (mon 
adresse electonique est: mcgees(^tcd.ie).
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Comme vous devez le savoir, j ’ai travaille en tant que correspondant pour The Irish Field  
responsable de la rubrique «pur-sang» et depuis I’annee, 2000 responsable de la rubrique «elevage 
lrlandais». Je vous garantis que ma recherche m 'a  aucun lien avec ce journal et aucun document 
ne sera reproduit dans The Irish Field  ou d ’autre revues specialisees.

Au final, je  voudrais grandemant vous remercier de prendre part a mon etude. De plus je  reste a 
votre entiere disponsition pour toutes informations complementaires.

SIEGLINDE McGEE, B.A., P.Dip.Stat.

Les chevaux qui furent precedemment evaluer dans les quatre annees et qui, je  pense, sont a 
I'entralnement avec vous, se suivre :

nom sexe pere mere
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Department of Psychology
University o f  Dublin, Trinity C ollege

. Tel: +353 1 608 1886
D u b lin  2 , Ire lan d  Fax: +353167i 2006

Head o f  Department: Professor Ruth Byrne
Lettre d ’information

Je vous remercie part avance de I’aide que vous pourriez me fournir dans ma coilecte d ’informations 
concernant vos chevaux. Je suis une etudiante en doctoral (PhD) dans le departement de psychologie a 
Trinity College a Dublin. J ’ai precedemment travailler dans un haras et un champs de courses, je  sais done 
combien votre temps est precieux.

Le questionnaire que je  vous soumets est la derniere (et Ires importante) phase de ma recherche. Ces trois 
dernieres annees, j 'a i  conduis mes recherches principalement sur les poulains et yearlings pur-sang, 
edudiant leurs reactions lors des ventes aux encheres afin d ’evaluation leur temperament.

Pour cette derniere partie de ma recherche, j ’ai vraiment besoin que vous completiez et renvoyez le 
formulaire joint le plutot possible (avant fin Juin). En effet, ma these doit etre soumise entre Septembre et 
Octobre 2004. Votre aide est indispensable pour mener a bien mon doctoral et sera grandement apprecier. 
Cependant, votre collaboration est entieremenl basee sur le volontariat, c ’est a dire que vous n’avez aucune 
obligation.

Mes precedents resultals, combines avec ces nouveaux resultats, seront utilises pour suivre le 
developpement du temperament et , oili applicables aux problemes de comportement chez les jeunes pur- 
sang de course. Les resultats collectes ju squ’a present inclus le pedigree de chaque cheval afin d ’etablir 
une filiation entre son propre caractere et ceux malernels et paternels. Une telle analyse n ’a jamais encore 
ete menee. Elle est sous la responsabilite de mon superviseur le Dr. Howard Smith (hsmith@tcd.ie).

Les informations ne seront utilisees que dans un but statistique et resteront strictement confidentielles. Je 
serais la seule a voir ies reponses au questionnaires en accord avec les directives ethiques de la 
Psychological Society o f  Ireland.

Chaque cheval ayant deja un code d ’identification personnel lui donnant un total anonymat. C ’est (res 
important que vous notez la mere du cheval sur le questionnaire. Sans le nom de la mere, je  ne sais pas 
quel questionnaire est pour quel cheval.

En accord avec la Freedom o f  Information Act, 1977 (le droit de jouir d ’une approche aux informations), 
vous pouvez acceder a toutes les informations vous concernant. De plus je  serais ravi de vous fournir la 
conclusion de mes recherches, sur simple demande de votre part (mon adresse electonique est: 
mcgees@tcd.ie).

Comme vous devez le savoir, j ’ai travaille en tant que correspondant pour The Irish F ie ld responsabie de la 
rubrique «pur-sang» et depuis I’annee, 2000 responsabie de la rubrique «elevage lrlandais». Je vous 
garantis que ma recherche m ’a aucun lien avec ce journal et aucun document ne sera reproduit dans The 
Irish F ie ld ou d ’autre revues specialisees.

Au final, je  voudrais grandemant vous remercier de prendre part a mon etude. De plus je  reste a votre 
entiere disponsition pour toutes informations complementaires.

SIEGLINDE McGEE, B.A., P.Dip.Stat.
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Department of Psychology
University o f  D ublin , Trinity C ollege  

D ublin  2, Ireland

Head o f  Department: Professor Ruth Byrne

La mere du cheval est {tres important):

Tel: +353 1 608 1886 
Fax: +353 1 671 2006

P A R T  1
SVP colorier le O  au-dessous de la definition, en ces echelles, pour decrire ce cheval

calme
o

un peu nerveux
O

passablement nerveux
o

tres nerveux 
O

amical
O

ni amical ni hostile
o

hostile
O

hennissement rare
o

hennissement frequent
o

P A R T  2
SVP colorier le O  au-dessous de la definition pour decrire ce cheval

mange sa literie

o

se rue lorsqu’il sort 
de Tecurie

O

se dresse lorqu’il 
est bride

O

cheval avec 
le tic rongeur

O

rabat les oreilles 
en arriere a I’approche

o

paresseux
O

mache sa couverture

o

se rue pour retourner 
dans I’ecurie

o

leve la tete tres haut 
lorqu’il est bride

O

cheval avec le 
tic a I’appui

O

se dresse souvant 
lorqu’il est chevauche 

O

aime travaille
O

coups de pieds 
lorsqu’il mange

o

resiste a etre 
selle
o

mord ou coup de pieds 
lorqu’il est selle

O

cheval avec le 
tic ambulatoire 

O

se hesite souvent 
lorqu’il est chevauche

O

coups de pieds 
dans la porte ou murs

o

se dresse lorqu’il 
est selle

O

mord ou coup de pieds 
lors du brossage

O

cheval avec 
le tic de I'ours

O

trempe son foin 
dans I’eau 

O

MERCI!
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