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EFFECT OF BREED TYPE, SEX BIRTH YEAR AND SEASON OF BIRTH AND
THEIR INTERACTIONS ON LIVEWEIGHT CHANGE IN BEEF CATTLE

Yal¢in BOZKURT and Ioan AP DEWI

ABSTRACT

This study was designed to examine main and interaction effects of breed
type, sex, birth year and season on liveweight change in befl cattle as a
represantative 18-Month commercial beef system.

The study involved 351 animals in total (82 strees, 132 heifers and 137 bulls)
which were either slaughtered or sold at mean liveweight of 380 and 280 kg,
respectively. The breeds used were Limousins (145); Herefords (30). Friesians (72),
Welsh Blacks (22) and Belgian Blues (22). Mean age of animals was 17 months old
and there were 154 and 189 spring and autummn born animals. The animal data
included the records belonging to years from 1985 to 1988, which were recorded at
the University of Wales, university farm, Bangor, UK.

The results obtained by using least-squares analysis showed that there were
significant (P<0.05) differences between breeds for liveweight. Belglan Blues were
superior (355 kg) and Welsh Blacks (310 kg) were inferior to other breeds while
Limousinis (321 kg), Herefords (327 kg) and Friesinas (329 kg) were almost similar.
Whilst age had a significant (P<0.05) effect on liveweight there was no significant
(P>0.05) differences in sex groups. Autumn-born animals (350 kg) were significantly
(P<0.05) heavier than those born In spring (306 kg). Significant (P<0.05) differences
in liveweight were also found between the data recorded years. The liveweights of
the animals increased significantly each year from 1985 to 1988, from 263 to 388 kg
respectively. Statistically significant (P<0.05) interactions were found between
birth season x sex, birth year x sex and breed x birth season.

Key Words : Beef cattle, liveweight, breed and sex, birth year and season,
- interactions.

OZET

IRK, CINSIYET, DOGUM YILI VE DOGUM MEVSIMININ VE BUNLARIN
INTERAKSIYONLARININ KULTUR IRKI ET SIGIRLARINDA CANLI AGIRLIK
DEGISIMINE OLAN ETKILERI

Bu aragtirma 18-Aylik ticari et sistemi cercev'eslnde farkl: irk ve cinsiyetin,
dogum yili ve mevsiminin, kaltar irka et siirlaninda canh agirhik degigimine olan
etkilerinin ve interaksiyonlarninin incelenmesi amaciyla yapilmigtir.

School of Agricultural and Forest Sciences, University of Wales, Bangor, UK.
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Bu caligmada toplam 351 hayvan kullanilmig olup; bunlardan 82 kastre
edilmig hayvan, 132'si dave ve 137'si bogalardan olugmaktadir. Hayvanlarin bir
kis ortalama 380 kg canli agirlikta kesime gonderilmis diger bir kismi da
ortalama 280 kg canh airhkta satilmiglardir. Kullanilan irklar Limosin (145),
Herford (90), Siyah Alaca (72), Galler Siyahi (22) ve Bel¢ika Mavisi (22)'dir.
Hayvanlarin ortalama yas1 17 ay olup 154 ilkbahar ve 189 sonbahar mevsimi
dogumludur. Bu ¢aligmada kulamlan veriler Ingiltere'de Galler Universitest
ciftliginin 1985-1988 yillan arasindaki kayitlanndan olugmaktadir.

En kacguk kareler analizleri ile elde edilen sonuclar wklarin agirhklan
arasinda farkhihklann énemli (P<0.05) oldugunu goéstermigtir. Canh agirhk
bakimindan diger wrklara gére Belclka Mavisi (355 kg) hayvan daha @stan ve Galler
Styahi (310 kg) hayvanlar daha dogak bulunmuslardir. Limosin (321 kg), Hereford
(327 kg) ve Siyah Alacalar (329 kg) ise hemen hemen birbirine yakin agirlikta
olmuglardir. Yasin canh agirhik tzerine olan etkisi 6nemli (P<0.05) iken cinsiyetler
arasinda bu parametreler bakimindan énemli bir farkhhk (P>0.05) bulunmamstir.
Sonbaharda dogan hayvanlann (350 kg) canh agirliklarinin, ilkbaharda doganlara
(306 kg) kiyasla istatistiki olarak énemli derecede (P<0.05) daha fazla olduklan
tesbit edilmistir. Hayvanlarin canh agirhklaninda yillara gére énemli farkhiiklar
bulunmus ve canh agirhklarin 1985'den 1988'e her yil artti1 gozlenmistir (263
kg'dan 388 kg). Ayrica dogum mevsimi x cinsiyet ; dogum yili x cinslyet ve irk x
dogum mevsimi arasinda istatistiki olarak &nemli (P<0.05) interaksiyonlar
bulunmustur.

Anahtar Kelimeler : Et sigirlan, canh agirhik, irk ve cinsiyet, dogum yih ve
mevsimi, interaksiyon.

INTRODUCTION

Conformation and growth potential vary greatly between different breeds of
cattle. While there are certainly differences between breeds in growth rate, the
liveweight gain which can be achieved from a given area of grass of quantity of feed
is similar for most breeds, provided that each breed is fed and managed according
to its own particular requirements (Wilkinson, 1985).

World-wide, there are many published reports of comparisons of the main
beef breed crossesin terms of growth rates and slaughter end points, but the results
of these cmparisons may not be applicable to regional farming conditions and
systems other than those in which they were conducted (Keane and More O'Ferral,
1992).

The productivity of beef cattle is related to sex' type. Bulls grow faster, utilise
food more efficiently and have a higher carcass lean proportion than steers (Harte
et al., 1965). Streers in turn are similar or superior to heifers in growth rate, food
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conversion efficlency and carcass lean proportion at the same age or weight
(Hedrick et al, 1969; Galbraith and Topps, 1981).

There is no agreed age or welight at which growth rates of females and males
start to differ and the magnitude of the difference between the sexes may depend on
breed type (Keane and Drennan, 1987).

The published results on the defferences in lifetime productivity between
heifers and strees are not consistent. The advantages and disadvantages of using
spring or autumn-born calves for beef production has always been an important
issue of decisionmaking for farmers. The advantage of autumn-calving is that at the
autumn sales, the calves are older, heavier and therefore more saleable than those
from spring-born cows (Allen and Kilkenny, 1984). However, autumn-calving
requires a higher investment in bulldings, conservation equipment and conserved
feed during the winter (Cooper and Willis, 1989).

Information on the comparative performance and slaughter weights of breeds
and crosses in the main beef production systems has been collected from
commerclal beef farms recorded by the Meat and Livestock Commission (MLC) in
Britain (Allen and Kilkenny, 1984). However, it is possible that the recorded breed
differences are blased due to different management practices and effects of sex, age
of dam and season of birth (Cooper and Willis, 1989).

Data was obtained from a commercial beef system recorded at the University
Farm between 1985-1988. The objectives were to examine the effects of breeds,
sexes, age, birth year and season of birth on liveweight of beef cattle in
representative commercial 18 month beef system.

MATERIALS AND METHODS
Data and Animal Records

Data for this study consisted of records collected from the University Farm
beef unit as part of MLC monitoring of enterprise performance between 1985-88.
The recorded liveweights of animals were either slaughter weights or sale weights.
Average liveweights for slaughtered and sold animals were 380 and 280 kg
respectively. In addition to sale or slaughter weights, animal sex, breed type, date of
birth and season of birth was also recorded. The breeds used included Friesians
and their crosses with Limousin, Hereford, Belgian Blue and Welsh Black. The
number of animals and their distribution by breed and sex are shown in Table 1.

The study involved a total of 351 animals; 82 steers, 132 heifers and 137 bulls.
There was an unequal distribution of cattle by breed. The majority were Limousins
(145). There were 90 and 72 Herefords and Friesians respectively, and smaller
number of Welsh Black and Belgian Blue.
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Some Information on sex, birth date and season of birth was unavailable for 8
animals. Therefore, these were excluded from the statistical analysis.

The cattle were either spring-born (January to August) or autumn-born
(August to December). The distribution of animals by breed and season of birth is
shown in Table 1. There were 154 spring-born and 189 autumn-born cattle and
there were unequal numbers of animals of each breed born in the autumn and
spring periods.

Table 1. The Distribution of Animal Breeds by Season of Birth and Mean Age at Sale
or Slaughter (In Parentheses).

BIRTH SEASON
Spring Autumn Total

BREEDS

Limousin 46 (18) " 99(18) 145 (18)
Hereford 38 (19) 47 (16) 85 (17)
Friesian 33 (18} 39(16) 72 (17)
Welsh Black 19(8) - () 19 (8)
Belgian Blue 18 (12) 4(11) 22 (12)

Total 164 (17) 189 (17) 843 (17)

The distribution of animals by breeds and years is shown in Table 2. The
majority of animals were recorded in 1986 and 1987 with smaller numbers in 1985
and 1988. At least three breeds were represented In 1986-1988 but only records for
the Limousin and Hereford were avatilable in 1985,

The distribution of steers, heifers and bulls born in either Spring or in Autumn
is shown in Table 3. There were 27 and 55 steers; 52 and 75 heifers and 75 and 59
bulls born in the spring and autumn, respectively.

Table 2. The Number of Animals by Breeds Within The Data Recorded Years.

Years 1985 1986 1987 1988 Total
Limousin 9 76 50 10 145
Hereford 1 35 48 1 85
Friesian -- 29 43 -- 72
Welsh Black -- -- - 19 19
Belgian Blue -- -- 12 10 22
Total 10 140 163 40 343
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Table 3. The Number of Animals Born in Spring or Autumn by Sex Groups and Breeds

SPRING AUTUMN

Steers Heifers Bulls Steers Helfers Bulls
Limousin 5 26 15 25 40 34
Hereford 6 10 2 15 21 11
Friesian 16 -- 17 13 14 12
Welsh Black -- 4 15 -- -- --
Belgian Blue -- 12 6 2 -- 2
Subtotal 27 82 75 685 75 59
Total 184 189

Animal Management

Animals were reared together from birth to slaughter or to the time of sale at a
mean age of 17 months. Theyat pasture in summer and were housed and offered
were grass silage an concentrates in winter. Specific information about animal
management such as the amount of concentrates fed and food intake was not
available.

The majority of the calves were born at the University farm. Mean date of birth
was 16 September for autumn-born and 2 February for spring-born animals.
Animals were either sold (198) or slaughtered (118) as they reached sale condition,
assessed by subjective handling.

Statistical analysis

The data for breed, sex, season of birth and birth year were analysed by
leastsquares analysis of variance (Harvey, 1990) using the following model :

Yijkimn =B+ 04+ By + % + M+ O+ aBy + oy + By + BALZkimn
where Yijklmn is the {jklmn the observation of animal weight,

p is the overall mean, '

o4 is the effect of breed,

By is the effect of sex,

i s the effect of season of birth,

A, is the effect of birth year,

6 Is the effect of age,

Ejkimn 18 the residual effect or random error associated with the individual
animal and ofy, oy, By and Ay are the two -way interactions of breed x sex,
breed x season, sex x season and sex x birth year, respectively. Breed type, sex,

129



Effect of Breed Type, Sex Birth Year and Season of Birth and

Their Interactions on Liveweight Change in Beef Cattle

season of birth and year factors were fitted as fixed effects, and age was included in
the model as a covariate.

It was not possible to fit a model including the interaction between breed type
and year because there was insufficient data for all breeds in each year.

The significance of differences between individual breed means, birth year
means and interaction means were examined using Scheffé's pairwise comparison
test.

RESULTS

The least-squares means and standard errors for liveweights for breed type,
sex, birth season and birth year and the levels of significance of main effects and
interactions are shown in Table 4.

Probability levels and least-squares means for main effects of breed and birth
season and the interactions between breed x birth season are shown in Table 5.

Main Effects

Breed type

There were significant (P<0.05) differences between breeds for liveweight
(Table 4). Mean liveweights for Limousins, Herefords, Friesians, Welsh Blacks and
Belgian Blues were 321, 327, 329, 309 and 353 kg respectively. The liveweights of
Belgian Blues were significantly greater (P<0.05) than both Limousin and Welsh
Blacks. There were no significant (P>0.05) differences in liveweight between the
other breeds although the difference between Herefords and Belglan Blues was
close to being statistically significant.

Average breed weights for bulls and heifers from MLC on-farm performance
records 1985-1990 are illustrated in Figure 2 for comparison with breeds weights
obtained in this study. Belgian Blues had the highest weights followed by Friesians,
Herefords and Limousins. Welsh Blacks were the poorest among the breeds. As
illustrated in Figures 1 and 2, the results obtained in this study generally agree with
the MLC results. ’

Age and Sex Groups

Age at the time of slaughter or sale averaged 17 months (s.e. = 0.39). Age had a
significant (P<0.05) effect on liveweight with R2 of 0.91. The regression equation for
age was positive linear and the estimated weight gain from the regression equation
was 17.7 kg (s.e=1.17) per month of age corresponding to a liveweight gain of 0.59 kg
per day. Least-squares means for the liveweight of sex groups are shown in Table 4.
Weight declined in the order Bulls > Steers > Heifers but there were no significant
differences in liveweight (P>0.05) between sex groups.
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Table 4. Least-Squares Means of Liveweight (kg), Standard Errors (s.e.) and Levels of Significance (P) for the Effects of Breed, Birth Season,

Birth Year and Sex®
SEX Steers Heifers Bulls
BREED

Weight n s.e. Weight n s.e. Weight n s.e. MEANS n s.e.
BREEDS _ ' (P=0.13) (P=0.04)
Limousin 319 30 10.7 301 66 108 343 49 88 321a 145 6.3
Hereford 335 21 113 318 31 12.5 328 33 102 327ab 85 6.7
Friesian 343 29 10.8 308 14 17.5 335 29 9.8 328ab 72 7.8
Welsh Black -- -- -- 292 4 237 327 15 154 309a 19 139
Belgian Blue 334 2 329 360 12 225 364 8 16.8 353b 22 12.3
BIRTH SEASON (P=0.04) (P=0.04)
Autumn 343ab 55 112 346a 75 138 359a 59 9.1 349a 189 7.3
Spring 314bed 27 16.6 285¢c 52 139 320d 75 102 306b 154 9.3
BIRTH YEAR (P=0.01) (P=0.04)
1985 290abc 3 316 235abc 1 49 264bd 6 27.7 263a 10 27.1
1986 282b 43 126 293b 49 132 33lad 48 132 302b 140 10.1
1987 353ac 36 128 344a 61 112 376¢ 56 -7.1 868c 153 74
1988 -- -- -- 380¢ 16 17.1 386¢ 24 174 388d 40 16.4
SEX MEANS 328 82 11.8 316 127 118 339 134 7.6 P=0.1

* Means followed by the same superscripts do not differ significantly (P>0.05).
n= Number of observations., s.e. = Standart error of means.
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Table 5. Least-Squares Means, Standard Errors and Levels of Significance (P) For
the Effects of Breed and Birth Season®

BIRTH SEASON BREED

Spring Autumn MEANS

Weight n se. Weight n  se n se.

(#=0.01) (P=0.04)

Limousin 316ab 46 106 327ae g9 5.6 821a 148 63
Hereford 317abc 38 10.2 337ae 47 7.2 327ah &8 a7
Friesian 307ab 33 126 350ce 39 8.0 828b 72 78
Welsh Black 288fbd 19 153 - - - S02a B 139
Belgian Blue 304ab 18 188 40le 4 21.8 3838b -] 123
Season Means 308a 154 93 348> 189 73 P=0.0

° Means followed by the same superscripts do not differ significantly (P>0.05).
n = Number of observations.
s.e. = Standard error of means.

Birth Season

Significant (P<0.05) differences in livewelght between birth seasons were
recorded. Liveweights were 349 kg for autumn-born animals and 306 kg for spring
born animals (Table 5). '

Birth Year

The differences In liveweight between years were significant (P<0.05). The
liveweights of the animals increased significantly each year from 1985 to 1988,
from 263 to 388 kg, respectively (Table 4 and Figure 3).

Interactions

Least-squares means for the two-way Interactions are shown in Tables 4 and
5. There were statistically significant (P<0.05) interactions between birth season x
seX, birth year x sex, and breed x birth season. There was no significant (P>0.05)
interaction between breed type and sex.

Birth season and sex interaction

Liveweights of the autumn born cattle did not differ significantly (P>0.05)
between sexes. However, bulls born in the spring were significantly heavier than
spring born heifers (P<0.05) but not steers. Autumn born cattle were heavier than
spring born cattle, but the difference was only significant (P<0.05) for bulls and
heifers.

Birth year and sex interaction

There was a significant (P<0.05) interaction between birth year and sex (Table
4 and Figure 3). There was a general trend for weight to increase annually form 1985
to 1988. However, a consistent trend was not observed for steers, and bulls gave
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Figure 3. A comparison of performance of steers, heifers and bulls during the data
recorded years.

almost similar results in 1987 and 1988. Whilst significant differences between
sexes were not observed in the overall means, differences were noted within years.
For example, bulls in 1986 were significantly heavier than both steers and heifers.
However, in 1987 they were only heavier than helifers and similar to steers. Sieers
were heavier than helfers in all recording years, except in 1985.

Breed and Birth Season Interaction

There was a significant (P<0.05) interaction between breed type and season of
birth (Table 5). Whilst there was a general tendency for autumn born calves (o be
heavier than spring born calues a significant difference was not observed for each
breed. Spring born calves were significantly lighter than those born in the autumn
for Friesian and Belglan Blue but not the Limousin and Hereford.

DISCUSSION AND CONCLUSION
Main Effects

Breed comparisons

The significant differences in liveweight observed between breeds were
generally consistent with the published reports. Weight declined in the order
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Belgian Blue > Friesian > Hereford > Limousin > Welsh Black (Figure 1). It should be
noted that significant differences were observed between the heaviest and the
lightest breeds.

The results of this study are in general agreement with the relative
performance of breeds in commercial on-farm recording by the Meat and Livestock
Commission (Figure 2) (MLC, 1987, 1988 and 1990; Allen and Kilkenny, 1984).

The superior weights of the Belgain Blue in this study are in agreement with
the results of Keane (1990) and Nyson and Hansen (1990) who made lifetime breed
comparisons and Anderson et al. (1991) who made comparisons from 7 to 13
months. In contrast, Madsen (1992) reported that, from 13 months age onwards, the
performance of Herefords was better than both Belgain Blues and Limousins in
terms of both DLWG and LW. Whilst Belgain Blues were heavier than Limousins
their DLWGs were lower than those of Limousins.

The non-significant differences between Friesians, Limousins, Herefords and
Welsh Blacks in this study agree with the findings of More O'Ferral and Keane
(1920) which showed that Friesians were heavier than Herefords by only 2 9%. This
also agrees with earlier results by Southgate et al. (1982 ad 1988). The data
reviewed by Kempster and Southgate (1984) also indicated that there was little
difference in growth rate between Friesians and Limousin crosses In some British
trials. Southgate et al. (1988) reported similar performance results for Friesian,
Hereford x Friesian and Limousin x Friesian steers in a 16-month beef system but
in a 24-month system the Limousin crosses were superior. In another study, Keane
et al. (1989) found no significant difference between Friesians and Limousins in
daily liveweight gain.

Therefore, the majority of published results together with the present results
indicate that performance of Limousin, Hereford and Friesian crosses were similar.
Belgian Blues are superior to other breeds examined.

Age and Sex Comparisons

As expected, liveweight increased significantly (P<0.05) with age. Preston and
Willis (1982) stated that there is a linear relationship between age and liveweight
and that liveweight generally increases with age. The mean LWG of 0.59 kg per day
is slightly lower than performance targets but it is within the range of bottom third
commercial units recorded by MLC.

Although there were no statistically (P>0.05) significant differences in
liveweight between sex groups, bulls were heavier than steers and were 7.3 %
heavier than helfers. Similarly, steers were 3.4 % heavler than heifers (Table 4 and
Figure 1). The trends in the results are similar to those found in commercial
on-farm recording work (Allen and Kilkenny, 1984). The performance efficiency of
bulls compared to strees and heifers; and steers compared to heifers were similar
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to those efficiency rates suggested by Price and Yeates (1969) who reported that
bulls were 5-10 % heavier than steers; Keane (1987) (10 % steers over heifers);
Keane and Drennan (1990) (5.6 % steers over helfers); Raue (1991) (8.5 % bulls over
steers, 26 % bulls over heifers and 16 9% steers over heifers) and Shwarz et al.
(1992) (17 % bulls over steers. 23 % bulls over heifers and 4 % steers over helfers).

Keane and Drennan (1987) compared lifetime growth of steers and heifers and
found that there was no difference between steers and heifers in growth rate up to
13 months of age and 30 kg LW but from 13 to 24 months steers grew faster than
heifers. It would appear that the failure to observe statistically significant
differences between the sexes in the present study could be due to insufficient or
missing data for sexes within breeds and also to the smaller than usual responses.
It could also be a reflection of the different managemenet systems used. The
possible explanation is that feeding strategies for sexes might have been different
during the years that data was collected.

Birth Season Comparisons

Animals born in the autumn (349 kg) were 14 % heavier than animals born in
spring (306 kg). These statistically significant (P<0.05) differences in this study for
liveweight between birth seasons are in agreement with previous studies. Oni et al
(1988) and Nautiyal and Bhat (1989) reported a significant effect of season of birth
on livewelight at 6, 12 and 18 months of age. Pons et al. (1989) also found that
animals born in autumn (July-September) performed better than those born at
other times. Similar results were also observed in work by Simm et al. (1985) who
measured growth rate of Hereford bulls and Shrivastas et al. (1985) who found
differences in season of birth and observed that animals born between September
and November had the highest growth rate. Barcellos and Lobato (1992) reported
that calves born in spring were 15.5 % heavier at 205-days than those born in the
autumn, however, they were 27.7 9% lighter at 365-days and 24.7 % heavier at
550-days. In contrast, Wilson et al. (1983) reported that there was no significant
effect of birth seasons on 205-305 and 365-days liveweights and carcass
characteristics of British (Hereford) and Continental European breeds (Charolais,
Chianina, Limousin and Simmental). Similar performance of spring and autumn
born calves was attributed to the effect of ad-libitum grazing of high quality
pastures by spring born calves, in comparison to a lower quality forage available to
the autumn born calves.

Birth Year Comparisons

Significant (P<0.05) differences in liveweight between years were observed.
Animals born in 1988 performed better than animals born in other recorded years.
The liveweights of the animals increased annually from 1985 to 1988. An increase
of 48 % was observed from 1985 to 1988.
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The results are in agreement with the findings of Simm et al. (1985),
Shrivastav et al. (1985) and Pons et al. (1980) who reported significant differences
in animal performance between birth years. However, Keane et al. (1989) found that
there were no significant effects of year of birth on the performance and no
significant difference between breed types (Friesian, Limousin and Blonde
d'equtain).

The significant birth year effects on liveweights reflected possible variations
in environmental conditions and animal management from year to year. Although
the detailed information on animal management is not available, the apparent
improvement observed in animal performance from 1985 to 1988 could be
attributed to the improvement in animal management system implemented at the
University Farm since breed types, sex and age were accounted for in the statistical
model used for the analysis of the data. This could be due to improved cattle
handling facilities, adjustment of stocking rates and feeding levels and to improved
performance monitoring.

Interactions
Breed and Sex Interaction

Although there was no significant (P>0.05) interaction between breed and sex
groups, generally bulls of each breed tented to be heavier than heifers and steers
with the exception of Hereford and Friesian bulls. Steers of each breed were also
heavier than the helfers of other breeds with the exception of Belgian Blue steers.

The absence of a two-way Interaction between breed type and sex was also
observed by Sharma et al. (1982) and Wilson et al. (1983). However, McNally (1970)
and Haycock and Stewart (1973) observed significant sex x breed interactions in
British and Continental breeds. Haycock and Stewart (1973) reported there was a
greater difference between sexes for Charolais than for other breeds (Herefords and
Friesians) which led to a significant interaction between sex and breed. In this
study, a larger (though non-significant) difference between sexes for Limousin and
Friesian crosses than for other breeds was observed. McNally (1970) also reported
that there was a consistent tendency for the difference between breeds to depend
on Charolais male rather than females and found the interaction between breed
and sex to be highly significant.

Birth Season and Sex Interaction

The interaction between birth season and sex groups was statistically
significant (P<0.05). Bulls were heavier than steers and heifers for both spring and
autumn calvings but differences between sexes were less apparent for spring
calving. There was a consistent trend for autumn born steers, heifers and bulls to
be heavier than those born in spring. A similar trend was also reported by Pons et
al (1989) that male calves born between July and September performed better
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than both males and females born at other times. Gaertner et al. (1991) reported a
significant interaction between sex and season of birth for weaning weight that
autumn born steer calves were 26.4 kg heavier than winter born steer calves,
whereas autumn born heifers were 22.2 kg heavier than winter born heifers.
However, et al. (1983) found that there was no significant interaction between sex
and season of birth. '

Birth Year and Sex Interaction

A significant (P<0.05) Interaction between birth year and sex groups was
recorded. The bulls born in all data recorded years generally tended to be heavier
than steers and heifers with the exception of 1985 and 1988 in which bulls were not
heavier than steers and heifers respectively (Figure 3).

A consistent trend was observed for weight to increase annually within sexes,
especially for heifers and bulls.

Breed and Birth Season Interaction

The significant (P<0.05) interaction between breed type and season of birth
was observed. This interaction was also demonstrated by Henningsson (1986) on
data from performance-tested Swedish Friesian and Swedish Red-and-White bulls.
However, Wilson et al. (1983) reported that there was no significant interaction
between breed and season of birth.

The general trend was for differences in liveweights was to be non-significant
(P>0.05) between breeds within seasons. However, the Belglan Blue had the highest
weight for autumn born calves whereas the Hereford was the heaviest breed from
spring births (Figure 3).
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