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Summary

Data of 798 Thoroughbred horses foaled in 1988 to 1992 in Co. Kidare, lreland were exam ned in a study to provide detailed information on
a range of parameters on normal groMh and development from birth to 20 months of age (onset of train ng). Based on average body weight
gain, the pattern of groMh in Thoroughbred horses destined for flat racing could be divided into four phases; each was characterized by
marked y different growth rate. However, this pattern was not observed for withers height where the rate gradually decllned following an initial
rapid growth n the first 6 months of age. Differences of body weight and height at the withers between normal and DOD affected horses
were not significant (P>0.05). These invesUgat ons appear to ndicate thai the body weight and withers height and their rates of growth were
not critical in causing developmental skeletal problems. This is contrary to most other stldies which suggested that the rate of growth is re
lated to many developmenta skeletal abnormalities in young Thoroughbred horses.
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Wachstumsraten bei Vollblutfohlen

Daten von 798 Vo lblutpferden, die zlvischen T 9BB und 1992 n K ldare, lrand, geboren wurden, standen für die Analyse des Wachstums
und der Entwicklung von der Gebud bis zum 20. Lebensmonat (Beg nn des Train ngs) zur Verfügung. Aufgrund der durchschnittlichen Zu-
nahmen konnte der Wachstumsverlauf be Vollblütern, die Fachrennen bestreiten, n ver Phasen unterteilt werden, die durch deutliche Un-
terschiede in der Wachsturnsrate charakterisiert waren. Dese Difierenzen bestanden iedoch nicht für die Widerristhöhe, deren Zunahme
nach einem initialen schnellen Wachsturn in den ersten 6 Lebensmonaten kontinu erlich abfiel. Untersch ede im Körpergewicht und in der
Widerristhöhe zwschen Fohlen ohne und mit orthopädischen Entwicklungsstörungen waren nicht signfikant (P>0.05). Diese Ergebnisse
schenen anzudeuten, daß Körpergewlcht und Widerristhöhe sowie deren Zunahmen im Hinblick auf die Entstehung orthopädischer Ent-
wicklungsstörungen des Skeletts nicht kritisch sind. Dies steht im Gegensatz zu den melsten anderen lJntersuchungen, nach denen be Voll-
blutfohlen die Wachstumsrate in Beziehung stand zu den verschiedenen entwicklungsbedingten Skelettanomalien.

Schlüsselwörter: Wachstum, Vollblüter, Fohlen, Körpergewicht, Höhe

lntroduction

In view of the interest to produce quality yearlings for sales and
a necessity to begin training and competit ive l ife at a relatively
young age, breeders emphasise selection pressure for early
physical matunty. Rapid growth plus large and muscular body
types characterise the selection criteria for breeding horses
(VVatkins 1991). Expression of the growth potential of these hor-
ses is substantiated by a high nutrit ional input based mainly on
concentrate feed. A high nutrit ional input which resulted in rapid
growth have been said to predispose the growing horses to
several forms of developmental orthopaedic disease (DOD)
(Stromberg 1979', Hintz and Kallfelz 1981 ; Wright and Prckles
1991).  However,  the feeding guidel ines for  expressing opt imum
whilst minimising the risk of developmental skeletal disorders is
not understood. Growth of a foal should oroduce a smooth
curye, being steepest in the first few months of age and gra-
dually levels after about 2 years of age (National Research
Councrl 19Bg). Today, most breeds of horses achieve approxi-

Pferdeheilkunde 12

mately 90ozo of their mature weight by 1B months of age (Frape

1986; Jackson and Pagan 1993).
The ultimate withers height of most horses is reached early in
life through rapid extension and maturation of the long bones of
the Iimbs. The Thoroughbreds attain about 80, 90 and 95% of
the mature height at the withers at 6, 12 and I B months old re-
spectively (Hintz 1978). When adequately fed, Thoroughbred
horses can achieve g5% of their eventual bone growth by one
year of age (Hintz 1980). Most breeds attain approximately 90%
of their f inal withers height by 12 months of age (Frape 1986;
Jackson and Pagan 1 993).
This paper reports on a retrospective examination of growth re-
cords from birth to onset of training in a group of Thoroughbred
horses from a well managed stud farm. The purpose of this
study was to obtain information on optimal growth rate which
can form an acceptable growth standard and to compare with
the growth of those with DOD.
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Materials and methods

Location and management of foals
The work described here was based on data of Thoroughbred
horses from a stud farm in Co. Kildare, Republic of lreland.
Growth of these foals from birlh to the onset of training were
monitored at monthly intervals. Foaling season took place in
mid-January to June and foals were weaned in July, September
and November when they were approximately 5-6 months old.
They were generally stalled at night and turned out during the
day in the paddocks in summer. Most yearlings were turned out
daily for 6-7 hours. Occasionally, yearlings were kept in the
paddock all day and night when the weather was favorable All
yearlings returned to the stall for veterinary care and feeding. In
spring and autumn, they spend less time in the paddocks and
usually kept indoors during cold and wet weather. Weanlings
and yearlings were supplemented with 2 and 4 kg/day supple-
ment (mixture of oats, soya, maize. gowla and bran) respec-
tively. However, the amount given also depended on body con-
dition and weight.

Management of data
The investigation material comprised data of 798 foals born
between 19BB to 1992, The population comprised 456 colts
(57o/o) and 342 fillies (43%). The breakdown of data according
to year of  foal ing in 1988, 1989, 1990, 1991 and 1992 was 104,
145, 1BB, 181 and 180 foals respect ively.

Measurement of body weight
The first measurement was recorded on the day of foaling. This
was occasionally delayed if the foals were born weak or unable
to suckle, Monthly body weight was measured at the beginning
of the month using a digital electronic read-out platform scale
(AVERY 2000 UK; accuracy 0.5o/o) which was permanently
mounted on the floor of all yards. Weighing was recorded to the
nearest 0.5 kg and was done in the morning before the horses
were fed or let out into the oaddocks.

Measurement of herght at the withers
The height at the withers was measured using a standard mea-
suring stick, This was done at the highest point of the withers
(immediately above the spinous process of the Sth thoracic ver-
tebra) with the horse standing on a level concrete floor and in a
square position,

Diagnosis of DOD
Information on DOD (epiphysitis, osteochondrosis and wobbler
syndrome) was obtained through the weekly individual record of
each horse from birth to the time it entered training. There were
103 cases which were confirmed by radiology. This was detec-
ted between 4 to 17 months of aoe.

Sfafisfica/ methods
The statistrcal analyses and handling of data were performed on
SAS program package (SAS Institute Inc,, 19BB). The material
was divided into groups according to the age at recording. Age
groups were constructed at intervals of 30 days from birth to
600 days old. Recording made at the interval of 

.15 days of the
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expected normal point (e g. 30 days) were included in that
group of recordings. In cases where a horse had more than one
observation in that group, the observations that were closest
to the expected normal point were included in the statistical
anaryses.
For each group the traits were pre-corrected by single analysis
of variance, according to a model which included the effects of
sex. birth year and the regression on actual measuring age, The
individual residual deviations after this pre-adjustment were'
thereafter used for testing the differences between groups of
horses. The level of sionificance used was 0.05.

Results

Average body weight and daily weight gain (ADG)
The patterns of body weights and ADG of the horses are shown
in Figure 1a, The trend from bifth to 20 months old is represen-
ted by a smooth and almost l inear curve which tapers as the
body weight gradually increased. The gradient of the curve was
steepest in the first 9 to 10 months followed by reduction in
growth rate unt i l  13 to 14 months of  age. The in i t ia l  l inear
growth pattern was observed again unti l 15 to 16 months of
age before starting to plateau.

o r  z 3 4 5 6 7 lT ' f i??r13 1415 16r?rt  re2o

1200
t
i

s 1000
I

!7 roo

600

aoo

200

0

.100

roo €,n
d

200 is.

t00

0

AGE NIERVAL (tttorths)

Fig. 1a:Body weight and ADG curves in Thoroughbred foals.

Körpergewicht und tägliche Gewichtszunahme (ADG) bei
Vollblutfohlen

The overall oattern of ADG from birth to 20 months old could be
descr ibed in 4 phases; bir th to 1 ,  I  Io 12, 12Io 15 and 15 to 20
months of age. The most rapid growth occurred in the first
month where the ADG was in excess of 1.6 kg/day. In the
second phase, the ADG ranged between 0.9 to 1.0 kg/day
between 1 to 4 months old and gradually decreased to 0.5
kg/day at 1 1 to 12 months of age. The third phase occurred
between 12 to 15 months of age. The ADG increased from 0.5
to 0.7 kg/day. In the last phase (15 to 19-20 months old), ADG
gradually decreased from 0.7 to approximately 0.2 kg/day.
The percentage change in body weight from birth is summa-
rised in Table 2. The average birth weight was 53,3 kg, which
was approximately 12o/o of the body weight (a50 kg) aI 20
months old. The average body weight of foals at weaning (6
months old) and by 12 months old were 240.5 and 340 kg res-
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pectively. The yearlings attained 91 (411 kg) and 96.57:o (433.5
kg) of the eventual weight at 20 months.
Table '1 shows the body weight at bi-monthly intervals, the de-
gree of changes from birth and the percentage of weight attai-
ned relative to the weight at onset of training. The change in bo-
dy weight from birth to 2 months old was 1 47% and increased
to 744o/o by 20 months of age. The increase from birth to wea-
ning was 351% and in excess of 530% by 12 months of age,

Tab. 1: Bi-monthly body weight (x+s), percentage increase from birth and rate of change relat ive to
body weight at the onset of training (450 kg)

Körpergewicht (xts), Zunahme (in % des Körpergewichtes) sowie relat iv bezogen auf das Ge-
wicht zu Trainingsbeginn (a50 kg) in %

Average height and rate of growth at the withers
Figure .1b shows the average height at the withers of all horses,
The height curve was steep in the first 3 months of age whilst
the curve beyond this age was sloping gradually unti l approxi-
mately 14 to 15 months of age. The curve began to plateau bet-
ween 14-15 to 19-20 months old. The gain in height was most
rapid (B cm/month) from birth to 1 month old, but declined to
less than 3 cm/week between 3 to 4 months of age. However,
the gain in height between 4 to 6 months peaked to approxima-
tely 4 cm/month and gradually decreased to less than 1
cm/month when the foals were between 16 to 20 months old.
No noticeable change in height at the withers was observed by
1B months of  age.
Percent change in height from birth, at bi-monthly intervals and
at the onset of training is shown in Table 2. The average height
at birlh (104,4 cm) was equivalent Io 67,4% of the height they
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Fig. 1b:Withers height and i ts rate of change curves in Thorough-
bred foals.

Widerristhöhe und deren Wachstumsrate bei Vollblutfohlen
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normally attarned aI20 months of age. The height attained at 6
and 12 months was approximately 132 and 146 cm, which cor-
responded to approximately 85 and 94.5o/o respectively, of the
height at  20 months old.

Body weight and ADG in normal and DOD affected horses
The body weight in normal and DOD-affected horses are i l lus-
trated in Table 3. The affected horses were generally heavier

than the normal group from 6 through Io 12 months of age and
at the onset of training (18 months old). However, this difference
was not significantly different (P>0.05). At 14 and 16 months
old, both groups showed generally similar body weight.

Withers height in normal and DOD affected horses
Table 3 highlights the withers height in normal and DOD affec-
ted horses, There was no significant difference (P>0.05) be-
tween both groups at all age intervals measured, However, the
normal horses appeared to be taller at the withers at these age
intervals.

Discussion

Studies on growth and development require detailed and se-
quential monitoring from birth to maturity in a large number of
animals. In the Thoroughbred horses, these are not often
available due to the nature of the stud management and policy
where there are numerous sales and movement of foals from
the stud. Growth studies were usually conducted with l imited
number of horses and may not reflect growth rate under normal
conditions. Some of the earlier studies were conducted by
Green (1969; 1976), but these investigations either emphasised
growth of matured horses of over 2 years old or were measured
at a longer age intervals. However, Hintz (1979) reported growth
of 1992 Thoroughbred foals from 1 Io 12 months of age during
the period 1958 to 1976. Except between birth to 4 months old,
the body weights of these foals were l ighter than those born in
1991.
Active growth occurred immediately after birth and gradually
decreased as the horse reached approximately 1B months
old. Frape (1980) suggested that maximum rate of growth
continues unti l 9 months of age, before declining as adult size
and shape were attained. This study demonstrated similar
trend of l inear body weight curve from birth to approximately
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Tab.2: Bi-monthly withers height (x+s), percentage increase from birth and rate of change relat ive to i ts
height at the onset of training

Widerristhöhe (xts), Zunahme (in % der Hohe zurZeil  der Geburt) sowie relat iv bezogen auf die
Widerristhöhe zu Trainrngsbeginn rn %

Tah 2' a ratrnqnor.t ive study on average body weight and withers height (xts) in normal and DOD-
affected Thorouqhbred horses

Betrospektive Studie uber durchschnitt l iches Körpergewicht und Widerristhöhe (xrs) bei Vol l-
blutfohlen ohne und mit orthopädischen Entwicklungsstörungen

B to 9 months of age. The rate of ascent of the curve slowed
progressively unt i l  13 to 14 months old.  Body weight curve
rose rapidly again, before it began to plateau at 16 to 18
months of age (Figure 1a). In general, the potential for rapid
body weight gain persists unti l about 15 to 16 months of age,
when they achieved approximately 90% of the weight relative
to the weight at the onset of training fl-able 1). The rate of
growth of nursing foals is related to the amount of milk pro-
duced by their mares, The milk yield largely depends on the
nutrit ional status of the mares, mainly the availabil ity of good
quality pasture and supplementary feeds. The milk output of
mares has been shown to be 149, 139 and 163 g/kg body
weighlo zs at 1 1 , 25 and 39 days post-partum respectively (Of-
tedal, Hintz and Schryver 1983). In lreland, rapid growth coin-
cided with spring and early summer, but slower growth rate
was observed when the foals exoerienced their f irst winter
and after weaning.
The monthly body weight of a foals should produce a smooth
curve which is steepest after birth and gradually levels off after 2
years of age (VVilliams and Pugh 1993). A smooth growth curve
can be achieved by appropriate nutrit ional management which
provides an appropriate and optimum nutrit ional input during ra-
pid growth. This is essential because this study has shown that
average body weight increased by B folds from birth (53.5 kg) to
20 months of age (a50 kg) (Table 1).
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The monthly variations in ADG after weaning declined steadily
as availabil ity and quality of pasture decreased. However, the
age between 1 1 to 15 months old was the only phase from birth
to onset of training of the yearlings, when ADG curve increased.
This corresponded with greater accessibil i ty to nutrients from
the pasture where much of the growth of horses in the stud nor-
mally took place. During the grazing season, the crude protein
content of pasture varies considerably from 1 10-260 g/kg of
pasture dry matter (Frape 19BO). As the quality of pasture varies
with the seasons of the year, it is a normal practice to supple-
ment protern and energy concentrate to yearlings. lmprovement
in feeding was also aimed to improve physical appearance of
foals and yearlings. Some of the foals are sold in autumn of the
following year (MacCarthy and Mitchell 1974).
Most yearlings were able to regain body weight that matched
the others after a period of slow growth. These Thoroughbreds
were managed to produce annual crops of weanlings and year-
l ings with greater uniformity in body weight and conformation
when they first entered training, Monthly weighing of all foals
was effectively used as an exercise for this purpose so that they
were without physiological age or weight advantage at the stad
of their racing l ife.
Height at the withers largely reflects l inear growth of the long
bones of the forelimbs which increase in length by growth at
both ends of the bones (Frape 19BO). Maximum growth of bone
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is achieved early in l i fe and maximum height may be achieved
by 12 months, These foals were born with an average height
equivalent to approximately 68% of height at the onset of trai-
ning (Table 2). At '12 months of age, they attained approximately
95% of height at stad of training by rapid monthly increase in
the first 2 months of age. lf the mature height for the Thorough-
bred mare was assumed to be 160 cm (/Villougby 1975), then
the foals in this study would attain 83, 91 and 96% of mature
height at 6, 1 2 and 1B months of age, respectively, The propor-
tions of height attained are similar to those reported by Hintz eI
al, (1979), Changes in height were generally small beyond 12
months old,
Large and rapidly growing horses are said to be predisposed to
DOD (Sfromberg 1979', Hoppe 1984). Osteochondrosis in pigs
and broilers tend to be related to body size, but similar sugges-
tion using large data on Thoroughbred horses have not been
previously reported. The trend of the body weights did not sug-
gest any obvious differences between normal and DOD affected
horses. The difference in average body weight between the
both groups at all age intervals measured was <6k9. The diffe-
rence was particularly small (<3kg) beyond 10 months of age,
The feeding programme of the foals were designed to ensure all
horses had a uniform body size and weight for its age, There-
fore, a long duration of continuous difference in growth pattern
between in the groups was not observed. The rates change in
body weight in both groups were gradual and the difference
between them was <0.12 kg/day throughout the period of
study. The horses did not indicate compensatory growth during
the period of study. Studies in Swedish Standardbred horses in-
dicated that those with osteochondrosis had a higher ADG and
were heavier from birth through to 16 months of age. The diffe-
rence in the body weight between the normal and affected
Standardbred horses was also significantly large (15-20 kg)
between 6 and 16 months of age (Sandgren 1993).
This study did not indicate significant differences in withers
height between affected and non-affected horses. This was si-
milarly showed in Standardbred horses by Sandgren (1993)
who reported osteochondrosis affected horses were not signifi-
cantly taller than their unaffected counterparls. The present
study did not indicate that body weight and height and their
rates of change have strongly influence the development of
DOD in the Thoroughbred horses in this stud.
In conclusion, although the data were from one stud, they do
provide an important evaluation of growth patterns in well ma-
naged Thoroughbreds. These data are series of measurements
(at least 5) of individual horses over several years, from birth to
20 months old, This information can form guidelines for a nor-
mal growth pattern of Thoroughbred horses from birth to the
onset of training. The expense of research of nutrition and ske-
letal studies in horses is always high, but the rewards of such an
investigation in terms of academic knowledge and practical ap-
olication for the horse industrv are enormous.
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