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Variation in catle liveweights a marketing
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Abstract

The liveweights of Friesian bulls farmed on 3
farmlets during 4 years were analysed to find how
the variation in liveweight increased through time,

and to review some possible farm management
drategies for limiting the increase in this variaion.

There were 59 bulls in 1986, 66 bulls in 1987, 59
bulls in 1988 and 61 bulls in 1989. The variation
in animal liveweights within a mob increased
linearly through time. The small variance in the
slopes of the estimates indicated that the increase
in liveweight variation through time could be
predicted very accurately. The rate of increase of
variation through time differed in only one year
(1987; P< 0.01). Variation in anima liveweight
between farmlets was constant through time, and
not associated with the rate of increase of within

mob liveweight variation. It was shown that the
ranking of animals within the frequency distrib-
ution of animal liveweight changed through time.

Thus the current liveweight rank of an animal was

no guide to liveweight rank 5 or 6 months in the

future. This suggests that minimising the increase
in liveweight variation through time by dividing a
mob of cattle is not feasible. The importance of
control of variation in agricultural products for
the operation of on-farm quality assurance schemes
is discussed, and avenues for exploration of
management tactics designed to minimise variation

in the production of animals for slaughter
suggested.
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Introduction

A mob of catle will have a range of liveweights & any
given time despite any effort to try to produce uniformity
in liveweight or any other production trait. Congpicuous
vaidion is a chaacteristic of hiologicd systems and a
factor with which dl famers will be familiar.

Vaidion in a mob of catle means that some animas
will be ready for daughter before others Higtoricaly,
management of this variation has not been alarge
problem for fames Typicdly, aimds ae marketed
& they became ready for daughter, and animas not

reedy for daughter are retained until they are judged to
be ready. Thus a farmer trades variation in animal
liveweight for variaion in time of daughte. Such a
marketing strategy defines commodity trading, a
busness that has typified New Zedand agriculture in
the past and become the bass of many of the problems
we face on world markets

In the future farmers need to change from
commodity trading of a product to trading of products
based on quality. The concept of qudity in a product
has been poorly defined, most people associating the
concept with some subjective personal standard.
However, an objective definition is posshle ~ indeed
esentid - and it is based on the concept of fitness for
ue (Purchas 1993). This concept defines varidion in
the product to be the principd resson why a product
may fal the expectations of the cudomer who wishes
to use the product.

A product is ‘fit for use’, and a qudity product, if it
performs  within ~ specifications previoudy lad down by
a cudomer. Emphassng that the peformance range
must day within  specification tolerance  limits  defines
product qudity in terms of the variaion in the product.
The process of continud improvement in qudity, noted
& esentid for access to the Japanese market by Forgie
(1993), represents the application of knowledge and
technology towards performance within narrower
tolerances.

The immediate customer of a farmer is a meat
processor. The mest processor wants product from the
farmer which is‘fit for use’. That is, carcasses of a
uniform weight delivered at an agreed time. Thisin
turn enables the meat processor to satisfy their
customers.

Contracts  between a famer and a med  processor
for the farmer to deliver animals for slaughter at a
gven timg ad of an ageed cacass weght ae the
practical implications of quality trading. But such
contract requirements mean that the most useful
management tool a farmer hes for controlling variation,
that of time is no longer available. Furthermore, contract
specifications require that variation in daughter animas
be controlled or edse pendties could be incured & a
result of faling the contrect.

The future adoption of qudity assurance, in the
guise of contracts to supply dock to time and carcass
specifications, will demand that the influence of various
factors on variaion be appraised. This paper reports




156

observations on the way variaion in liveweight in mobs
of cattle changes over time, and investigates the
posshility of drategies to minimise variaion in this
trait.

Materials and methods

Experimental

The monthly liveweights of Friesian bulls randomly
alocated to 3 farmlets in each of 4 yearsin trials
described by Sheath et al. (1990) and Webby et al.
(1990) were used. Bulls were approximatdy 4 months
of age when they entered the frid & the end of November
in exch year. The trid finished in Februay, 15 months
|ater.

Bull cdves were reared under contract from Friesian
dary herds usng high Bl Friesian Sres Cdves were
supplied on 1 November esch year & an average age of
12 + 2 wesks Cdves were grazed together as one mab
adjacent to the experimentd farmlets before entering
the tid a the end of November.

Bulls were grazed with ewes in each farmlet On a
sheep:cattle ratio of 70:30. Bulls were the priority
animds grazing ahead of the ewes through mogt of the
year. When lambing began bulls were dlocaed their
own block for grazing until the lambs were weaned.
From lamb weaning until February the bulls were grazed
ahead of, with, or behind the lambs The ewes followed
the bulls.

Liveweight measurements were taken after
standardising the animals for gut fill. This was achieved
by running the bulls on pastures with more than 6 cm of
leaf for 18 hours before weighing. Animalswere al
weighed within one hour of leaving the pasture

Describing variation

The variation in a population (such as a mob of cdtle)
is dexcribed by a figure known as the sandard deviation.
The standard deviation measures the spread of the
vaiable (eg, animd liveweight) about the population
mean. As the varidion in the populaion incresses S0
does the sze of the dandard deviation. Generaly about
two thirds of the population will lie between the memn
minus the dstandard deviation and the mean plus the
dandard deviation (exactly if the population is normally
digributed). The details of the cdculation of the sandard
devigtion can be found in any book on datigics eg.,
Snedecor &  Cochran  (1967).

Statisticalanalysis

Each year of the tid was andysed separatey. Within
year, the animals were classified by farmlet. In the
andyss farmlet was conddered a random fector, and
analysed by a type Il andyss of variance

To assess changes in the relative ranking over time
of bulls within a herd logit analysis (Wonnacott &
Wonnacott 1979) was used. This andysis estimated the
odds tha an animad would be in a group of heavier
bulls a& a future time given the within-herd liveweight
ranking at some past time. To try to minimise the
influence of qut fill on animd liveweight differences
the group of heavy animas was defined as those animas
in excess of 5 kg of the herd mean liveweight.

Results

The numbers of bulls and liveweight results ae shown
in Table 1.

The sandard deviation of liveweight for bulls within
farmlets increased linearly, while the sandard deviaion
of liveweight for bulls between farmlets remained
congant (Figures 1-4). This means tha the increase in
the variation of liveweight over time, messured by the
dandard  devidtion, was an dtribute of factors within a
mob, and not the rexult of the different environments
provided by the different famlets.

There was no relationship between the rate of
increese of variation in anima liveweight and the growth
raie of the bulls (Tables 1 and 2).

There was no evidence tha the incresse in the
vaiaion of liveweght through time was associaed
with a condant coeffident of variation.

Table 1 Number of buls aveae intid livewagh, ad aveage
final liveweight for each year.
Year Number of Bulls  Average Initial Average Final
Liveweight ~ in Liveweight ~ in
November (kg) December (kg)
1986 59 102 391
1987 68 112 445
1988 59 118 409
1969 61 115 456
Table2  The intercent (ko) and dope (kg per day) of the regresson
of the sandard devition of liveweight on time and the
dandard devidion of the final liveweght (kg) for exh
year
Year Intercept Slope Standard
(g) (kg per day) Deviation of
Final
Liveweight (kg)
1986 13.70" £ 0.188 0.059* 4 0.005 38.1
1907 12.00" ¢ 0.056 0.040° + 0.002 29.2
1988 5.542 £ 0.661 0.061" + 0.003 332
1989 6.74" + 0.505 0.0534 + 0.002 30.0

Variables  with ~different ~ superscripts  within intercept and  slope @€
significantly ~ different  (P<0.01).
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Figure 1 Sandad devidion of bul liveweight, 1986.

Figure 2 Sandard ceviaion of bul livewsight, 1987.
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Figure 4 Sandad devition of bul livewsight, 1989

Figure 3 Sandad devigtion of bul liveweight, 1988,
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The between-farmlet standard deviation changed
according to the year. This is to be expected as
differences in aspect, soil type, etc., interact with
climatic effects.

The dandard deviations for the beginning liveweight
for 1986 and 1987 were Sgnificantly (P<0.01) greater
then the dtandard deviations for the beginning liveweight
in 1988 and 1989 (Table 2). However, only the dSope
for the year 1987 is significantly different (P<0.01)
from the dopes of the other years The dandard deviation
of the final liveweights was not related to the standard
devigtion of the initid liveweights.

The small standard error for the slopes of the
regresions  of the dandard deviation of liveweight on
time (Table 2) suggest that predictions of the dandard

devigtions of anima liveweight in the future given
current information on the increase in liveweight
standard deviation through time, give accurate
informetion over the range of liveweights represented
in these trids.

Regresson of the find liveweight on intermediate
liveweights indicated that while bulls that were heavier
a intermediate liveweights were expected to be heavier
a find liveweights, the erors of prediction were very
high. Thus the rdlative ranking of animas within a herd
tended to change through time, the particular liveweight
ranking of abull within the herd now being a poor
guide to future liveweight ranking in the herd. It was
consdered that this was most likely due to varigtion in
gut fill among the animals.
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Summarisng  the information on bull  liveweight
and liveweight gain during the fird year of each trid hy
principd components showed tha 97% of the vaiance
of these vaiables was accounted for by the first principd
component. Using this firet principd  component as the
independent variable in a regresson on find liveweight
faled to improve the predictability of find liveweight.
This suggests that there is no information in the pattern
of growth of the bulls in their firs year which could be
used to improve the prediction of the find within-herd
liveweight  ranking.

Figure 5 Odds retio for find liveweight ranking in December
1986 gven the liveweight rankings in December 1985
and August 1986.

Figures 58 show tha the ranking of bulls in the
August liveweight 6 months from final liveweight
provided good evidence that bulls ranked in the top
3% of liveweights will be in the top group for find
liveweight. As animd ranking fell below this figure the
chance that a bull would be in the top group for final
liveaweight, as measured by the odds ratio, fel to the
point where no useful prediction could be made

For hulls ranked in December, 1 year before final
liveweight, the chances of being able to identify a
subgroup of useful Sze of bulls which will be in the top
goup for final liveweight was very low.

Figure 6 Odds ratio for final liveweight ranking in December
1987 gven the liveweight rankings in December 1986
and August 1987.
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Figure 7 Odds ratio for find liveweight ranking in December
1988 gven the liveweight rankings in December 1987
and August 1988.

Figure 8 Odds ratio for final liveweight ranking in December
1989 gven the Iliveweight mekings in December 1988
ad  August 1989,
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Discussion

The animals measured in the trials reported in this

paper repreent a smdl sample from a limited range of

condiions. However, three conclusons can be drawn

from this andyss

« Within a year the farmlets were maneged to be as
similar as possible. Since the between-farmlet
dandard  deviation did not increase over time this
tediifies to the success of this drategy, and suggests
that management of variaion in animd liveweight
due to environmenta effects is posshle

. Within a mob of catle the dandard deviation of
liveweight incresses linearly with time. Thus when
aufficient meesurements have been made to fix the
incresse of the dandard devigtion with time a useful
prediction of the spread of catle weghts in the
futre can be made

. The redive ranking of catle within a mob changes
over time. The relative ranking could not be
predicted from on early information of animal
livaweight and growth peath.

Identification of animas expected to form the upper
quatiles of the liveweight didtribution in the herd 6
months in the future can be done with confidence for
only the top 30% of the animas Identification of the
top animals in a herd 1 year in the future based on
information about their relative ranking and growth
raes appears to be unpredictable This suggests a large
g in the understanding of the way catle grow, a lack
of knowledge that will need to be addresed if gods of
controlling varigion on a fam, necessry to qudify for
IS0 9000 certification, ae to be achieved.

This analysis shows that there are differences
between years in the rate & which the variation increases
within a mob. Sex, mob size, breed, compensatory
growth, rotationd grazing verses st docking are  other
factors which may have an influence. While this analysis
uggeds that some management  drategies to minimise

variation, such as splitting mobs based on one
liveweight, may not be effective further work is needed.
One explandtion of the falure to predict the reaive

ranking of animal liveweight is that animals do not
grow deadily, but change ther rate of growth rapidly
in response to physiological mechanisms. A careful
examination of the way individud bulls in a fam grazing
system grow might assist in explaining these
observations.

Resach workers and  famers have generdly mede
decisons about production bassd on the way different
factors influence means. It was not important to consider
how theee factors might aso influence the variation. In
the new ea of qudity asurance the management of
vaidion on a fam becomes much more centrd. We
hope that this paper will asigt in deting famers and
their advisors to these issues.
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