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CHAPTER ONE

INTRODUCTION

New Zealand sheep farmers are currently receiving product
prices which, when considered in relation to their farm costs,
are the lowest they have been for many years. Wool prices
appear unlikely to recover to levels experienced ten years ago
and many sheep farmers are still relying on wool as a major
source of farm income,

There is an increasing awareness that beef animals can no
longer be regarded as aids to good sheep husbandry and instead,
must make a direct contribution to farm income, The increasing
acceptance of animals of dairy origin as beef-producers, and
continued confidence in the long-term market for beef, have
helped provide a climate for large-scale moves toward beef-
production on many New Zealand sheep farms,

As a consequence, there has been a rapid increase in demand
for economic information on all aspects of beef production and
particularly with relation to established sheep enterprises,

It is intended that this thesis should go some way towards

meeting this demand.

1.1 THE SCOPE OF THIS THESIS

It would be impqssible in a study of this nature to attempt
a detailed investigation of all possible beef-production methods
over a wide range of farm environments, For this reason, the

investigation will be directed toward sheep farms which could-

fulfil the following conditions:



(a) The farm environment should be conducive to intensive
sheep-farming in breeding-ewes, with a winter carrying
capacity of about five ewes per acre, 100 per cent
lambing, and all lambs fattened,

(b) The farm environment should enable an intensive beef~
production system to be successfully implemented.
Beef-animal carcass weights of the order of 400 1b
should be possible at 18 - 20 months of age.

These conditions do not require that previous animal
performances have reached the levels suggested, merely that
they are feasible, The results of this study then, will be
relevaent to an audience which includes most New Zealand fat-
lamb farmers, but excludes dry-sheep farmers and those whose
climate or contour would not allow the production levels
considered in this study.

The study is further limited by excluding consideration of
all beef-breeding policies, It was felt that for the audience
outlined above, fattening rather than breeding policies wduid. 
be of interest. The inclusion of btreeding policies would
complicate the analysis and lessen the attention which could be

given to close examination of beef-fattening policies,

1.2 THE PRESENT BEEF INDUSTRY

The Tteef industry in New Zealand has been described and
documented by many workers, (36, 39 and 50), Comments by these
workers highlight the fact that prior to the mid-1950's, cattle
were regarded essentially as implements for pasture management
and roughage control and beef production was merely an ancillary

to the financially more attractive specialised industries of

sheep farming and dairying.



Since 1948, a noticeable growth in female breeding stock
has been observed, together with a decline in the importance
of older, heavier beef cattle. In 1950, steers two years old
and over made up 21.8 per cent of the national beef herd, with
steers under two years representing 20,7 per cent, By 15969
the proportions had changed to 10.8 per cent for steers over
two years and 27.8 per cent for steers below this age. The
increased retention of dairy-bred animals for slaughter would
have contributed towards this change,

The general trend, particularly within the last five years,
has been towards slaughter at an earlier age. This is in
keeping with the changing role of beef animals associated with
recognition of their potential profitability as meat-producers.

Johnson (36) assessed likely future trends in beef
production, and considers that expansion in the beef industry
will be at the maximum biological rate, (i.e, a seven per cent
long-term growth-rate of the beef breeding herd), with only
moderate increases in sheep numbers, Animals from the National
Dairy Herd have also been projected to play a major role in the
New Zealand Beef Industry.

McClatchey (50) considers there is no reason why, at some
time in the future, much more of New Zealand's pastured land
could not be devoted to beef production if changes in relative.
market prices for the various alternative products were to

warrant such a change in output proportions.

1.3 3BLEF RESEARCH REQUIREMENTS
Research into the economics of beef production prior to the

1950's was almost neglected. The recent increase in demand for



economic information on all aspects of beef production in
relation to the established sheep and dairy enterprises hae
revealed a lack of physical information on the subject.

Joblin (35) points out some of the research work required,
and mentions
(a) detailed research on the feed requirements of the

various classes of cattle at various production

levels;
(b) a more thorough investigation of our feed resources,

including possible yields and feeding values of

grass, crops or fodders in various environments;
(¢) an investigation based on (a) and (b) of a wide

range of possible management systems,

The information problems encountered in this study indicate
that Joblin has accurately pinpointed the critical gaps in our

present knowledge of beef production,

1.4 REASONS FOR THIS STUDY

As a Farm Advisory Officer with the Department of Agriculture
the author was in contact with an ever increasing numbexr of sheep
farmers looking to beef production as a means of combatting
falling sheep returns and rising farm costs.

Many of these sheep farmers occupy farms part or all of
which would be suitable for beef production. It is perhaps
ironic that in many areas such as the fertile lanawatu river-flats,
the initial decision to adopt a breeding-ewe and fat-lamb
enterprise rather than dairying on some farms was made solely
because the farm area was large enough to make this type of sheep
farming economic, Smaller farms, perhaps next door, became

dairy enterprises because of the higher pre-acre returns, With



falling sheep returns and the currently attractive dairy returns,
dairy farms are more profitable than the larger sheep farms,
It is these farmers, ideally suited in terms of farm environment
and economic climate, who could quickly and successfully adopt
an intensive beef production system.

The lack of physical and economic data on beef production
and the wide variety of cattle performances resulting from the
various systems adopted by farmers highlighted the need for a

thorough investigation into beef-production systems.

1.5 AIMS OF THE STUDY

The aims of this study are two-fold
(a) to investigate various aspects of beef-producing

systems and find which system is likely to return

most net profit to the farmer;
(b) to compare beef-production systems with sheep-

farming on a profitability basis.

The results will apply to any farm where beef cattle
performances described in this study are feasible. The beef
policies examined will be those where animals are purchased

as weaners or 18-month cattle, and sold for slaughter.

1.6 METHODS OF APPROACH 70 THE STUDY

Initially, a budgeting technigque was considered, as thelaim
was to conduct an analysis readily understood by farmers.:'
However, it soon became apparent that budgeting techniques wére
inadequate and that linear programming was guite capable of giving
results easily translated so as to be accepted by a farmer

audience,



Any anélysis is limited in reliability according to the
physical information on which it is based, Much of the time
spent in this study was used to find or compile the required
physical information. To this end, information was gathered
from farmers, research stations and the literature from New
Zegland and overseas., Throughout this thesis, a constant
theme is "feed-budgeting” or the science of matching feed
requirements and feed availability to maximise returns on the
farm,

Two Case Farms will be examined in detail, These two
were purposively selected to represent different farm
conditions. The fact that both analyses gave the same broad
guide-lines for an optimum beef system reinforces the view that

the results are applicable to a wide variety of farms,



CHAPTER TWO

TECHNICAL CONSIDERATIONS RELATING TO BEEF PRODUCTION

2.1 INTRODUCTION
This chapter outlines the information required for this
study and describes the sources of information for farm vk
management studies, Information gathered from discussion with
farmers, small farm experiments and the literature is presented,
Animal characteristics of possible importance to a beef-
producer together with the problems inherent in comparing two

or more breeds, are discussed,

2,2 INFORMATION REQUIRED FOR THIS STUDY
The physical and financial information required so that the
aimg of this study could be met may be considered separately.

2249 Phyvsical Information

The construction of a linear programming model requires
the analyst to define input-output relationships and any on-
farm limitations appropriate to the system being considered.
The model must be able to take account of these limitations
and relationships at any production level, and for any mix
of enterprises which may be of interest,

The information required thus includes not only the
inputs and outputs for a farm running all sheep or all beef
animals, but any combination of these two enterprises,

The impact of changes in these enterprises on feed, labour

and other possible inputs must be estimated, along with the

production levels which would result, Complementary,



supplementary or competitive relationships between
enterprises for any farm resource must be defined.

2.2,2 Financial Information

The on-farm costs and prices for any production
situation of interest must be known, Any relationship'
between per-animal cost and scale of enterprise must

also be defined.

2,3 THE AVAILABLE SOURCES OF INFORMATION

Information for the solution of farm management problems
may be gathered from scientific literature, small farm
experiments or farm surveys (13). The usefulness of any one
of these methods depends on the particular problem under
consideration,

In the case of beef production on sheep farms, the following
points may first be noted:

(a) The New Zealand beef industry is expanding rapidly.
Physical and financial information available from
farmers is thus relevant to a growing industry, and
not a static situation,

(b) Only in recent years have farmers adopted intensive

. methods of beef production on a large scale, Few
farmers have achieved a stable beef system,

(¢) Only in the last few years have Research Stations
attempted to provide experimental data on intensive
beef production.

(d) Financial information is a lesser problem than
physical information as a relatively small number

of inputs and outputs are normally involved.



For these reasons, it was found that lack of physical
information onintensive beef production was a real limitation
to the study. To overcome thisg, all possible sources of

information were considered and to some extent used in the

study.

2,4 INFORMATION FROM FARMERS

In addition to farmers encountered by the author while
employed by the Department of Agriculture, & purposive sample
of twelve farmers in the Manawatu and Waikato were interviewed,
These farmers were selected because they had evolved something
approaching a stable system of beef production, had changed
from sheep to beef production, or had adopted some other
management aspect of particular interest to this study. In
only two cases, however, had farmers been operating an all-beef
system for more than three years,and both of these farmers had
made the change for motives other than profit,

It soon became apparent that while information gained
during discussion with these farmers proved of general interest
and illustrated the diversity of possible beef enterprises,
limited factual information on the physical aspects of beef

production could be obtained,

No set interview questionnaire was used, and the following

discussion is based on points raised in general conversation -

with the farmers.

2:4.,1 Stock Purchases

Most farmers could readily provide information on
the number of stock purchased, date of purchase and price

paid., However,; the price paid for an animal is an
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unreligble guide as to its size or weight. Some farmers
are more successful stock~buyers than othersand are able |
to obtain better stock for the same cash.outlaj. Farmers
were prepared in some cases to pay substantial premiums
for a certain class of cattle and did not regard live-
weight as an acceptable measure of wvalue,

The practice of buying and selling on a live-weight
basis would enable more accurate estimates of the live-
stock input. However, this is being done only on a very
small scale at the present time.

Farmers who owned cattle-weighing scales usually
weighed cattle at the time of purchase, Apart from these
farmers, a reliable basis for estimating the amount of
beef produced on the farm was not available.

2.4.2 Stock Sales

Where stock are sold for slaughter, carcass weights
are usually available, These give an accurate guide to
meat sold off the farm. Most farmers however, sell at
least some stock "on the hoof" and in these cases it
cannot always be assumed that selling price reflects the
weight of the animal,

2.4.3 TPFeed Consumed

The amount of feed consumed by beef animals is
difficult to assess at Research Stations and accurate
estimates are impossible on the farm., It soon became
clear that the use of substitution rates between beef:
and other animals based on farm records or farmer

observations could lead to very large errors.
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Given a specific area of land, a farmer can at best
supply the number of animals which the area supported in
any one season, Generally, the amount of feed present
when grazing commenced is not available and any
supplementary feed such as hay may not have been recorded.

Good stock and pasture management often involves
different classes of stock being shifted within the farm.,
Grazing a number of beef animals on a specific area;for  r
long periods was rarely practiced on the farms inspé&ted;
Simple stocking-rate figures are thus an unreliable guide
to feed ingested bty any class of animals on the farm,

In any case, the pattern of growth, the amount, or quality
of feed produced on any farm area would seldom be known.

2eded Supplementerv Feed

Some farmers had carefully recorded the amount of hay or
silage fed to their beef animals and the dates on which

it was fed. There is no guide however, as to the quality
of this feed, nor the wastage involved in feeding it., Few
farmers knew when a feed surplus had occurred which enabled
supplementary feed to be conserved, most having simply
"made enough to winter the animals”, In some cases
farmers had a fixed policy of conserving a certain ares
each year, others used a yard-stick based on the number of
animals to be wintered.

Hay was generally preferred to silage, mainly because
of easier feeding. However, in a few cases self-fed
silage had been used with apparent success. Few farmers
purchased supplementary feed as g generasl policy, with an

apparent preference for self-sufficiency in feed supplies,
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2 «d:5 Grazine Manacement

The systems of grazing management varied widely from
rotations of various length,to set-stocking. A rotational
system was the most popular and seemed to allow farmers to
match feed availability and feed requirements most 3
successfully through easier recognition of feed surpluses;5

Parmers running large numbers of bulls, and those
where lack of labour or paddock numbers did not allow
rotational grazing, were forced to adopt a set-stocking
system, It was impossible to estimate how much, if any,
production was lost because of this,

2.4.6 Other Stock

Where non-beef animals shared pastures with beef
‘animals, estimating the proportion of feed consumed by
each class of stock became impossible.

It was particularly noticeable however, that beef
animals were poor competitors for pasture when grazed
simultaneously with sheep, Growth rates of beef animals
were noticeably poorer in all cases where sheep and beef
animels were grazed together,

To a lesser extent, this comment was also true of
beef animals on dairy farms, Invariably, a dairy farmer
attempting to fatten teef animals consciously oxr
unconsciously gave first preference for feed to his milking
cows, In most cases, teef animals were fed on a basis
similar to herd replacements, and the two were frequenily
run together,

IZ fast growth rates are desirable, there would seem

to be a clear case from these observations for running beef
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animals on an area independent of either sheep or milking
cows. The farmers who did this achieved the fastest
growth rates.

2.4.,7 Veterinary Costs

In all cases the veterinary costs associatéd with a
beef enterprise arose almost entirely from worm-drenching
and lice-spraying. These costs were highest with young
animals and generally low for older mature animals,

Drenching and spraying programmes varied markedly
from farm to farm, Some farmers invelved themselves in
considerable expense as & precaution against lice and worms
in their beef stock, while others spent almost nothing.
Some farmers waited until the offending parasites appeared
while others took preventative measures regardless of
previous infestation levels.,

Veterinary requirements would seem to be a field in
which farmers are particularly ill-informed, When asked
why a particular drenching or spraying programme had been
chosen, farmers were invariably vague and obviously had
little or no factual basis to work on, There would
appear to be a big need for independent research andf
extension work in this field.

For worm~drenching, a typical programme chosen was
two drenches in the 3 - 6 month age range, and another two
between 6 and 15 months, The materials used were often
a specific gut-worm drench alternated with a broad-
spectrum drench to control lung-worm, For lice control,
animals were frequently given a double spray at 4 - 5

months of age and again at 8 - 9 months.
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In some years, considerably more doses than this
would be required, depending on the presence of parasites.
For farmers who did not take precautions against parasites
at all, stock in some cases appeared quite healthy,lwhile
in other cases preventative measures would have been
beneficial,

2.4.8 ILabour Requirements

The requirement for labour is perhaps the most difficult
input to assess for a beef enterprise, For the farms
inspected, the labour input varied widely and no conclusions
could be drawn as to the optimum labour input for any beef

system,

The wide variety of beef systems available to a farmer
all have differing labour requirements. However it was
generally accepted by farmers that one man could successfully
manage a larger area with beef animals than either sheep or
dairy cows, This may not be true for a combination of two
or more classes of stock such as sheep and beef cattle, due
to the extra management problems involved,

The ability to save lgbour costs was a reagon many
farmers gave for increasing beef numbers at the expense of
sheep or dairy cows, lMany of these farmers commented,
however, that the savings was not as great as they had
anticipated, Where a rotational system of grazing was
practiced with adequate attention to animal health and
supplementary feeding, a considerable zmount of time was
spent with the stock, Some farmers who changed to beef
farming in the hofe of increasing their free time found that

this did not always eventuate,
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The difficulties in estimating labour requirements
were demonstrated by one farmer who had kept a record for
a full season, of hours spent by farm staff on the cattle,
sheep and cropping enterprises, Although detailed and
accurate the results depended on circumstances peculiar to
that year such as the incidence of facial eczema in the ewes,
weeds in the crop or bloat in the cattle, Results also gave
no information as to how much extra labour would be required
by increased cattle numbers or how much would be released
by a decrease in the size of the ewe flock, Nor did the
results suggest whether the allotment of time was, in fact,
optimal,

Labour requirements are thus difficult to estimate for
a veef-producing system, It may be generally accepted
however, that they are lower than for eguivalent stock
numbers in sheep or dairy cows,

2.4.9 Managerial Ability

Differences in managerial ability of farmers were
'reflected in merked differences in stock performance and
profitability., In particular, for successful beef farming
the skills required are firstly, successful purchasing

i,e, buying the right animalé at a good price and secondly,
gkillful feed-budgeting i.e. matching feed requirements to
feed availability,

Purchasing skill also requires experience, frequent
visits to sale yards and constant surveilance of stock
prices, TFarmers frequently confessed that much of their
profit margin had been eroded by lack of skill in this field,

For these farmers a beef system involving a minimum of buying
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and selling transacfions would be advisable,

The skill required for successful feed-budgeting is
again obtained by experience and the realisation by
farmers that feed requirements of beef animals are unlike
that of either sheep or dairy animals, The farmers who
hed gpproached beef-farming as an entirely new farming
system and had budgeted feed supplies to maintain growth
rates, were invariably rewarded with heavier carcass
weignhts,

Some of the farmers interviewed had changed from either
sheep or milking cows to beef farming simply fto allow
themselves more free time, Motives other than profit
tended to be reflected in lowered stock performance, This
point highlights the effect standard of management can have
on the profitability of an intensive beef system,

Animgl losses were surprisingly low on the farms
inspected, TFarmers typically lost one or two animals each
year, mainly through misadventure, An occasional outbreak
of bloat on some farms was reported, which resulted in some
deaths, None of the farmers, however, felt bloat prevention
was Jjustified,

Outbreaks of disease were not reported on any farms and
it would appear that mortality is not a major cost in beef
producing systems once animals have been successfully weaned.,

2,4.,11 Buildings,Fences and Yards

Por the farms inspected, a change to beef production
from either sheep or dairying had required very little

expenditure on buildings, fences or yards, Iwo farmers had
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erected feeding platforms to enable easy wintering, both

of these farms being on a particularly winter-wet soil-type.
Other farmers on a similar soil-type considered this
expenditure was not justified however, and believed similar
results could be obtained with careful stock management
during wet periods,

Cattle~yards were in exisience on most farms prior to
the increagse in beef numbers, These could usually be made
adequate for increased cattle numbers with little expenditure,

Sheep fences were usually more than adequate for control
of beef stock, although in some cases further subdivision
appeared desirable to facilitate grazing management, On
dairy ferms, fencing was generally adequate and no additional
expenditure was required,

Both sheep and dairy farmers who had changed to beef
production considered very little expenditure on building
fences or yards was necessary, lost of the farmers
interviewed had long-term plans for increasing subdivisibn,"
hay or silage-storing facilities and installing a cattle-
weighing platform, These were regarded as being aids to
mansgement rather than necessities,

2,4,12 Other Costs

Other costs associated with a beef enterprise, such as
cartage, depended on the locality of the farm and the
particular beef system being operated,

Animals were bought through Stock Firms on a commission
basis in some cases but most farmers preferred direct contact
with the vendor, This eliminated the cost of commission and

allowed farmers to choose the animals for themselves,
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2.4.,13 Capital Recuirements in Stock

The question of capital requirements for an all-beef
system was regarded by the farmers as being a problem with
two separate aspects:

(a) the "working capital" aspect, A beef farmer is required
to wait long periods bvefore recovering his capital
outlay on stock, The time period involvgd will depend
on the policy adopted but in some cases é second crop
of weaners may have to be purchased before animals
from the first crop are ready for sale.,

(b) the "additional capital" aspect, In most cases the
sale of breeding ewes, and to a lesser extent dairf'-T
cattle, did not furnish enough capital to enable
purchase of an equivalent stocking rate in beef
animgls, Of these two aspects, working capital
appeared to worry farmers more than the additional
capital requirements, Buying yourg animals, and even
calves to be reared by hand, was a common method of
obtaining sufficient beef cattle numbers with the
capital available, The working capital problem then
arose, The severity of this problem depended on the
speed with which farmers increased beef cattle numbers;
However, most farmers reported that financial problems
had arisen, particularly in the period before the first
crop of weaners was sold,

If farmers are to be encouraged into increased beef
production, adequate provision of working capital should be

made,
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2.,4,14 Soecialist Markets

Some of the beef producers interviewed had gained access
to Peef markets other than by sale to export freezing works.
Two farmers in particular were supplying beef directly to
meat retailers for consumption in New Zealand, ZPrices
received were generally $2,00 - $4,00 per 100 1lb of meat
above ruling schedule price,

These markets had a significant effect on profitabilgty
for these farmers, the only requirement being that animals
had to be supplied for most of the year in prescribed numbers
at prescribed times, Animals were also required to be
within a defined range of carcass weights, although no breed
preferences were reported,

2.4;15 General Comments on the Informetion gained f;om Parmers

The farmers interviewed were invariably willing and eager
to discuss all aspects of beef production., They proved a
valuable source of information on the on-farm problems
likely to arise with an expanding beef enterprise, However,
because of the recent nature of the cheanges and problems
already discussed in putting reliable figures on many of the
inputs and outputs, no reliable quantative data was obtained.

The main management problem encountered appeared to be
where farmers had attempted to carry too many cattle, This
resulted in low carcass weights and large numbers of animals
held on the farm for up to two years, A second problem would
appear to be lack of purchasing skill, ©Some farmers had paid
very high prices to obtain a particular class of replacement
cattle only to find that the premium was not reflected in

price received at time of sale, ©Some farmers were adamant
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that Friesians were unacceptable as beef-producing animals,

while others preferred them to any other hreed;

2,5 SMALL FARM EXPERIIIENTS

With the increasing availability of reliable cattle—weighlng
scales, it has become common for farmers and farm advisers 1o
conduct small farm experiments on beef production,

Live-weight recording has provided a measure of meat
production on the live animal, as reflected by live-weight gain,
A set of Donald's portable scales were purchased by the Department
of Agriculture for use in the lManawatu area, These were used by
the author to assess, where possible, the impact of various
management systems on the growth rate of beef cattle;

_Groups of animals were weighed on five farms at two-monthly
intervals, The number of animals in each group varied from 20 to
60, It became apparent, however, that attributing differences
in growth rate to any one management system had several limitations,
(a) It was rarely possivle for animals to be "emptied" before

weighing to eliminate weight differences due to changes in

gut-content, This wbuld normally require animals to be

denied access to feed and water for at least twelve hours

before weighing, which would not be practical on most farms,
(b) The farmer had almost sole jurisdiction over his animals,

Any attempt to standardise one aspect of management daane

thwarted by a farmer whose motives are profit rather than

experimentation,
(¢) With on-farm recording of this type and no control-groups

of animals, differences between farms could not be

attributed to any one factor, Influence of breed, sex,

environment and feeding regime are all interwoven and can
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be disguised by such unmeasurable factors such as

managerial skill,

However, the weight recording did enable a picture of live-
weight gains possible under Manawatu conditions to be defined.
The wide range of growth rates recorded on farms under apparently
similar conditions also illustrated the impact management
differences can have on final carcass weight,

The advantages of being able to weigh beef cattle soon became
apparent to the farmers involved, most of whom have now purchased
scales of their own, In particular, live-weight recording
ehables more accurate dosage rates for worm-drenching to:be
calculated and enabled farmers to reliably forecast carcass
weights, This latter peoint is particularly important where a

premium is payable for carcass weights in a defined weight-range;

2,6 THE LITERATURE

During the last five years there has been a marked increase
in reseerch work carried out on beef cattle in New Zeagland, With
increasing awareness of beef farming as a profitzble land-use, it
became obvious that compared with more established enterprises
such as sheep and dairy farming, very litile factual information
was available about beef production,

The pattern of beef research has been similar to that used
to investigate sheep and dairy production, Firstly, an attempf
was made to find what the potential production of beef per acre
might be under a given set of conditions, Secondly, the management
system most likely to exhibit this potential was evolved, Thirdly,
and only recently, an attempt has veen made to translate potential
physical production into economic terms to find which systen is

likely to return most profit to the farmer;
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The third stage in this process requires the feasibility
and profitability of results from Research Stations to be
examined on the farm, A comparison with other possible
enterprises on a profitability basis is also implied and this
thesis falls with this third stage.

Beef research work in New Zealand has been dominated by
the emergence of the Friesian as a suitable beef-producing
breed for the environment and markets of this country. It is
intended to discuss the various beef-producing characters in
turn, together with comments on any breed differences for these

characters,

26,1 Growth Rate and Feed Conversion Efficiency

Nutritional aspects of beef production are oonsideted
in detail in Ch, 3, where it is noted that feed requirements
can be partitioned into el
(2) a maintenance requirement
(b) a growth requirement

To maximise beef production, the aim must be to minimise
the allotment of feed to maintenance and devote as much as
possible of the available feed to growth, As the maintenance
requirement is dictated by body-weight and is independent
of growth rate, it follows that feed conversion efficiency
as measured by the pounds of feed required per pound of
live-weight produced, will increase with intake and growth
rate;

Maintenance requirements represent the "overheads" in
any ration. Once these overheads have been met, increasing
growth rate decreases the proportion of total diet used for
mgintenance with a corresponding increase in feed-conversion

efficiency,
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Rate of growth is a character which has received a lot
of attention from research workers, The factors likely to
limit the rate of growth are:

(a) feed availability limitations

(b) the animial's atility to consume sufficient food energy
to exhibit a fast rate of gain, i.e, intake limitations

(c¢) genetic factors

There is an increasing amount of evidence that given a
restricted feed supply, animals of a similar live-weight will
grow at the same rate regardless of breed, Joblin (33),using
stall-fed cattle found that feed-conversion efficiénc&ﬂincreased
with dry-matter intake, ILater work (34) showed little
difference in the feed-conversion efficiency of Angus and
Friegian steers compared at egqual live-weights;

The consistently faster growth rate potential of Friesian
over Jersey, Angus or Hereford cattle then, may be attributed
to greater feed intake and not an inherently superior feed-
conversion éfficienoy.

Unless Friesian animels are given the opportunity to
express their fast growth-rate potential by feeding them to
levels above the intake capacity for other breeds, breed
differences are likely to be small, However, if.animals are
fed to appetite, the Friesian will eat most, grow fastest and
in this way exhibit the highest overall feed conversion efficiency.

2.6,2, The Growth Habits of Beef Animals

The growth habits of beef animals are dictated mainly by
the quality and quantity of feed consumed, Compensatory
growth, or the ability of an animal to recover live-weight

after a period of feed shortage, would seem to be of



24

doubtful relevance to grazing animals, Joblin (35)
concludes from a geries of trials that only small live-
weight differences in weaner cattle are likely to be
completely recovered by compensatory growth and that even
this is doubtful when animals are in competition for
pasture,

Pasture has congistently proven to be the most
successful ration for growing beef animals, Nicol and
Coop (53), have commented that

"a consistent finding in both the North and South

Islands in work on winter nutrition is the remark-

able response to grass as a substantial porition of

the winter ration,"
Grass of reasonable quality is an entirely adequate diet
for growing beef animals, provided it is in sufficient
quantity,

Because growth habits of beef catitle are related to
the gquantity and quality of feed consumed, growth habits
are largely within the control of the farmer;

A4

2,6,3 Breedine Cows and Milkine Ability

The significance of milking ability as a productive
character in any breed will depend on the role female

animals are expected to fulfil, Mature females may be

required to perform one or more of the following functions:

(a) aid grazing management on the farm by "cleaning-up"
rough pastures

(b) produce a calf each year

(¢) suckle one or more calves satisfactorily each year

(d) after calves are weaned, be acceptable in a dairy
herd for milk production,

Beef breeding cows on the sheep farm have traditionally
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been required to clean up pastures and to successfully
reaxr one calf each year, Cows tended to be grazed hard

for much of the year, frequently in competition with sheep,
With the increasing value of weaned calves, it is desirable
where possible to rear more than one calf on each cow;

This requires more careful cow management and has led many
farmers to consider the Friesian breed for increased
milking ability,

For many farmers, adequate feeding of their present
breeding cows during critical periods could lead to an
increased number, and heavier weaners, Hight (27) showed
that pre-natal nutrition of the dam had a greater bearing
on total meat production from calves at 18 months of age
than did post-natal nutrition during the suckling period,
In other words, careful breeding-cow management before
calving can have appreciavle long-term benefits,

Measuring the milking ability of grazing Angus and
Hereford cows is difficult and shows great  variability
(8), From Hight's comments however, it would appear that
Angus and Hereford Cows may have a counsiderable unrealised
milking potential, .

Where more than one calf is to be suckled per cow, or
cows are to be returned to a milking herd, there are several
advantages in choosing the Friesian breed, Hight (27) has
demonstrated that Friesians can perform satisfactorily on
hill country and the breed is certainly an acceptable
milk producer,

There are three points which should be considexred

. before the Friesian breed is adopted,
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(a) dincreased milk production will make the cow more
susceﬁtible to magnesium and other minersl
deficiencies

(b) milk production beyond that required for satisfactory
calf-rearing can lead to over-consumption and
autritional scours in calves, If excessive milk is
not consumed, mastitis in the cows can result

(¢) it is more efficient in terms of pounds of meat
produced /pound of grass consumed to feed grass
directly to a growing animal, than via a cow to be
made available to a growing animal as milk (21).

The introduction of Friesian blood into traditional
breeding herds has some advantages, particularly where
additional calves can be mothered on or where cows can be
returned to a dairy herd, Where this is not possible,
however, best results may be obitained by retaining
traditional breeds and improving maragement, This would
avoid health problems which may arise and could be more
efficient in terms of beef production from the available

feed supply.
2. 6.4 Ave at Maturity

The onset of maturity in beef animals is typified
by an increased deposition of fat in the body, From birth,
bone growth constitutes a major component of live-weight
gain, followed by a period of muscle development when
weight-gain is mostly in the form of red meat, This
process continues until the onset of maturity. For the
beef markets New Zegland supplies at present, and is

likely to supply in the future, the charsacter of major
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importance is the production of red meat,

The onset of maturity is merked by a big fall in
feed-conversion efficiency, Joblin (34) estimates that
the production of one pound of fat requires four to five
times as much feed as the production of the same weight
of red meat, The age al which an animal matures has been
found to differ between breeds (23, 31) with the Friesian
maturing 2 - 3 months later than Jersey, Hereford or
Angus breeds,

Friesian animals, because of later maturity, thus
have more scope for red-meat production, They will
continue to produce meat rgther than fat, for two or three
months longer than animals of Hereford, Angus or Jersey
breeds,

The importance of this character to a farmer will
depend on the age at which animels are slaughtered, If
animals are to be kept beyond 18 months of age the
Friegian is likely 1o return the greatest weight of red
meat from the available feed supply, but if animals are to
be slaughtered at 14 - 15 months of age, the character
loses importance,

Some farmers may consider it desirable to "finish"
cattle by attaining a cover of fat on the carcass. The
Angus, Hereford and Jersey will achieve this aim at an
earlier age than the Friesian, and may be considered to
have an advantage under these circumstances,

2.6,5 Meat Characteristics

The eating quality of meat produced by various breeds

has been much publicised and some retailers have claimed
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consumer resistance to meat of dairy animal origin, or
"dairy-~-beef", However, differences are small if they
exist and it would appear that consumer preference is
based on emotion rather than fact,

A considerable research effort has been aimed at
investigating meat quality., The comment is made (24)

that

"many of the earlier experiments lacked
statistical treatment and in some cases very
few or only one sire was used per breed, Only
in recent experiments have detailed carcass
measurements on a reasonable number of animals
been obtained, However the general conclusion
can be drawn that all breeds and crosses studied
produce satisfactory beef although the yellow
fat of the Jersey gives certain marketing
problems”,

It would seem from these comments that there ig no
scientific evidence for breed differences in meat qgality;
Dr Kirton (41) takes this a stage further when he points
out that to date, no marketing protlems have been
encountered with dairy beéf;

"I believe that the differences observed are

notv likely to be due to the origin but To the

methods of manaogement and that similar management

would produce similar types of carcasses”,

Differences, if they exist, are due to different
weights of carcass or different management systems on
the farm and there is at the moment no evidence to
suggest that animals of any breed will cause problems in
meat marketing, All breeds can produce acceptable meat
but meat quality can be influenced by management of the

live animal, and weight of the animal at time of

slaugnter,



29

2,6,6 Animal Performance with Limited Feed Supnply

The ability of animals to maintain body weighﬁ of' 
growth rate under adverse feeding conditions is a ﬁointi
frequently raised by farmers who tend to attribute any
differences in individual animal performance to breed
differences, The very fact that farmers are divided in
their opinion of the merits of wvarious breeds highlights
the subjective nature of this assessment,

Any breed differences in performance with restricted
feed supply are considered by Joblin (34) to be attributable
to differences in body weight and resultant maintenance
requirement, With restricted feed supplies, the largest
animals will have the poorest growth rates because more
of their ration is required for maiantenance,

In a herd containing Angus and Friesian cattle, the
former would be expected to show the greatest weight-gain
during the period of feed shortage, siace they would usually
be lighter animals, This explanation implies, however,
that each animal eats an equal share of the available feed
supply. In practice, larger animals are likely to consume
more feed at the expense of smaller animals,

Any difference in performance on a restricted feed
supply may therefore be largely attributed to differences
in live-weight, Maintenance of live-weight, and any live-
weight gain, will depend on feed intake, Differences in
growth rate of small and large animals grazing together
may thercfore be attributed largely to their ability to

compete for the available feed supply.
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2.6,7 Calf Live-Weicht and Moritality

The greater live-weight birth of Friesian calves
over those of Angus, Hereford or Jersey breeds can be
an important character where a harsh climate is possible
at the time when calves are born,

It should be remembered, however, that nutrition of
the dam also has a big effect on calf live-weight, For
difficult climates careful nutrition of the pregnant cow

would be required, regardless of breed,

2,7 A DEFINITION OF THE "BEST BREED"

Confusion which frequently arises durihg breed comparison
discussions may be attributed to a failure to define precisely
what criteria should be used for judgement, |

From an economic point of view the breed which perfprms;
most successfully for the farmer will be that which returns the
highesgst net profit from his available feed supply, If the
relative merits of available beef-producing breeds are compared
on this basils, many apparently coaflicting wviews from trial work

may be resolved,

2,8 THE IMPORTANT BREED CHARACTERS

Many characters which can differ between breeds have been
discussed, It is now intended to isolate the breed differences
which could affect net profit from the available feed supply.

8.8,1 Growth Rate

Major differences will only be evident when animalsg
are fed at levels approaching inteke capacity, However,
where fast growth rate to achieve a target carcass weight
within a'resfricted time period is important, Friesian

animals will have an advantage over Hereford, Angus or
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Jerseys, JTFor example, a farmer wishing to achieve a

375 pouand carcass weight for bulls before their sécoﬁq,'
winter, would be more likely to succeed with Friesiéns”:
than Angus, Herefords or Jerseys,

2.8.2 TFeed Conversion Efficiency

Feed conversion efficiency increases with feed
intake, From a fixed feed supply, maintenance rations
should be minimised and productive rations maximised,
To this end, intake must be as high as possible per
animal, The Friesian, because of its greater intake
capacity, thus gives the farmer more opportunity to
produce beef from the available feed supply.

2.8.3 Ase at Maturity

Because the Friesian matures later than the Jersey,
Hereford or Angus breeds it has the ability to produce
the greatest amount of red meat, This product is more
efficiently produced than fat and more desired by the
market, The importance of this character to a farmer will
depend on the age of animzls at slaughter,

2,8.4 Milking Ability and Calf-Rearing

Milking 2bility is an important character where cows
are returned to a dairy herd after calves are weaned, or
where more than one calf can be reared per cow, However,
it is biologically inefficient to feed large quantities of
milk to beef-producing animals,

For hill country farmers, the potential calf-rearing
ability of Hereford and Angus cows has probably not been
realised, Gains may be better made here with management,

rather than the introduction of Friesian blood.
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2,8.,5 Svmmary

A farmer aiming to maximise net profit from his f 
available feed supply, should give particular attentioh
to three breed characters, Fast growth rate will enable
him to increase feed conversion efficiency at high
feeding levels, and more easily attain target carcass-
weights, ILater maturity will give him more opportunity
for red-meat production, Increased milking ability can
lead to more calves reared, better weaning weights, or
more milk sold, Other breed differences are unlikely to
have a great impact on profit levels to the farmer,
However, all three of the characteristics mentioned tend
to be associated with the Friesians having faster growth
rate, greater age of maturity and greater milk yield than

Hereford, Angus or Jersey animals,

2,9 DIFFICULTIES IN MAKING BREED COMPARISONS

The main difficulty in making breed comparisons lies in
the selection of parameters for measurement, It has been
suggested that from an economic viewpoint, net profit to the
farmer from his available feed supply is likely.to be the
most applicable measurement, This estimate, however, would
include costs and prices for a wide range of commodities,
Any estimate would therefore be relevant only to the
circumstances and year in which it was made, An economic
analysis should be the final agim, however, and research work
on breed comparisons should be aimed at making estimates on
this basis as accurate as possible,

A further difficulty in comparing breeds is the selection

of stocking rates, It can be argued that because animals of
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not te compared on a one~to-cne basis, Indeed, it has been
suggested that under some circumstances slow-growing
enimals such as the Jersey may have some advantage over the
faster-growing breeds, (42)

"There is general agreement that Friesians have the

highest growth rate both under low-land and hill

conditions and that Jerseys have the lowest, Whilst
more evidence is needed before the other breeds and
crosses can be accurately ranked for growth, there is
also the need for growth and development studies with
cattle at the optimum rate for a given breed,
particularly in environments where there is a seasonal
shortage in feed supply. Butterfield (1966) has
suggested that the attributes of lighter and earlier
maturihg breeds might ke advantageous in this latter
situation."

The optimum stocking rate is difficult to define and would
be related to the farm circumstances bteing oonsidered; There
would, however, be many on-farm environments where & seasonal
shortage in feed supply existed, It has been estimated (23)
that of total variation in meat production beitween animals
only five per cent could ve attributed to differences in breed.
These measurements were made on farms, with no allowance made
for the greater intake of faster-growirg animals, It may well
be that differences would be much less than the five per cent
reported, if an intake adjustment was made, It could
confidently be said that breed effects are far outweighed by
those of environment and management.

The extent to which a farmer should pay a premium for a
Friegian animal is therefore g difficult question, and can
only be resolved with reference +to a particular set of

circumstances, If differences in snimal size are to be

recognised and an adjustment made to stocking rate for
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comparison purposes, several problems arise

(a) Young beef-producing animals are not a static size;

(v)

(e)

they are growing., If total animal live-weight is to

be used as a perameter for recommending stocking at a

particuler rate, any differences in live-weight gain

will mean that comparative stocking rates should change

through an animal's lifetime, .

Breeds such as the Angus and Jersey have an advantage

over the Friesian in periods of feed shortage due to

reduced maintenancé requirement, In periods when feed
is abundant however, the Friesian with its greater size
and appetite can utilise more feed and thus increase
its total efficiency at this stage., The two factors
would tend to balance out, the effect of each depeﬁding
on feed availability in relstion to stock numbers, and
likely fluctuations in feed supnly.

A breed comparison based on animal live-weight rather

than animal anumbers, when translated into economic

terms, must reccgnise which costs which may be iacurred
on a per-animal, or a total live-weight basis, These
may be considered as follows,

CAPITAL: Capital costs for each breed will be related
to the price paid for replacemenfs. If a stocking-
rate ratio is derived on a live-weight basis, and
replacement animals are purchased at a fixed price
per pound live-weight, breed differences would
effectively be cancelled out, Replacement costs on
a per-acre basis would thus tend towards equality

and differences would be small,
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LABOUR: The additional labour reguirements of a larger
number of animals may not be great, Day-to-day. .
management such as rotational grazing would require
little more labour for 100 animals than for 90, The
labour required for drenching, spraying, marking
and weighing may ve related to number of animals
rather than size, However, the disadvantages of a
larger number of animals must be considered against
the advantage of small animals which would normally
be easier to handle,

YARDS, FENCES, PASTURES: Small animals are less likely

to damage yards and fences, and are likely to reduce
pasture damage on wet soils, However, differences
are unlikely tc be great and again must be balanced
against the effect of greater numbers,

VETERINARY: Most veterinary expenses arise from worm-

drenching and lice-spraying, Dosage rates for
drenching, and material for lice-gpraying, are uvoth
calculated on animal live-weight, Breed differences
on a total live-weight basis are therefore likely to
be small,

KILLING: Killing charges paid by a farmer are not
calculated on a per-animal basis, The Freezing
Industry is concerned (8) over declining carcass
weights because costs of voning meat tend 1o be
independent of carcass size, TFor as long as farmers
receive a net price per pound for meat, however,
there is no incentive to supply heavier carcasses,

Killing costs to the farmer are not related to



36

animal nuxbers but animal carcass weight, which
is again determined in the main by total animal
live-weight,

CONCLUSIONS:

There can be no simple answer to the question, which is
the best breed? Comparing breeds on a total live-weight basis
overcomes some criticisms and it apﬁears that most costs are
related to total live-weight, rather than number of animals;

Breeds must be compared on the basis of net profit to the
farmer, However, for those farmers not producing bull beef,
not requiring high levels of milk production, and not keeping
animals after 15 ~ 16 months of age, a premium for Friesian

animals may not be justified;

2,10 BREEDING AND SELECTION

The Angus and Hereford breeds have for centuries been
selected for apparently desirable characters such as
"compactness,” It can only be regarded as a failure of past
gelection criteria that the Friesian, which has been selected
for milk yield, is now widely preferred %o the Angus and
Hereford as a beef-producing breed;

The gains to be made from selection for beef-producing
characters within any breed are likely to be swmall, at least
in the short term, Carter (17) is conducting long-term trials
in the Waikato, utilising large numbers of Angus cows available
from the Lands and Survey Depariment., These trials are
essentially exploratory, aimed at determining the best
selection criteria, Carter, using Friesian bulls, has found a
small positive association between artificial breeding "proof

rating® calculated by the Dairy Board and final live-weight of
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animals, This may indicate deficiencies within the method
for estimating these ratings, as sires with fast-growing
offspring would have more mature daughters at the time of
first lactation,

Carter is also examining the extent of heterosis betweeﬁ
Angus and Hereford cattle, but results so far indicate that
only small gains are possible,

If appreciable gains are to be made by selection and
breeding, the first requirement is to clarify the characters
of economic significance, and then assess their heritability.
However, in the short term at least, the biggest gains are o
be made by cross-breeding to introduce, rather than select for,

economically desirable characters,

2,11 SUMMARY

The physical and financial information required for this
study is not readily available as the 3Beef Industry has only
come into prominence within the last few years, It has there-
fore received little attention from research workers and few
farmers have evolved a stable beef-production system,

Discussion with farmers illustrated the diversity of
possible beef enterprises and exposed some of the provlems
farmers encounter when expanding their beei enterprise, However,
little reliable information on the physical relationships
involved in beef production could be obtained from farmers;

Small farm experiments provided useful back-ground
information on the growth performances possible in the Manawatu,
but again could not reliably provide information on the

physical relationships involved,

The literature in New Zealand has been devoted in the-
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main to assessing the Friesian as a beef-producing animal;
Breed differences of gignificance to the farmer are growth-
rate, age at maturity and milking ability, The Friesian
would appear to have obvious advantages in these respects,
tut these are dependant entirely on the beef gystem envisaged,
Situations where other breeds would have an advantage can be
conceived,

Breeds may better be compared on total live-weight than
on numbers, as many costs are related to animal live-weight.
If this is done many apparent breed differences disappear.

Selection and breeding of beef animals has little to
offer, at least in the short term. Establishing which
chargcters are of economic significance and assessing their
heritability would need to be the first steps taken in this

direction.
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CHAPTER THREE

THE NUTRITIONAL REQUIREMENTS OF GROVING BEEF ANIMIALS

3.1 INTRODUCTION

This chapter introduces the subject of "feed-budgeting",
which is a method of matching feed requirements and feed
available to maximise returns on the farm, Subgtition rates
and the "ewe equivalent" system are discussed and evaluated.
The effect of different stock classes and grazing systems on
pasture yields is noted.

Possible sources of feed availability information are
discussed together with the deficiencies of these measurements,
A method of estimating feed requirements based on live weights

and growth rates of beef animals, is derived.

3.2 FELD-BUDGETING

One of the most critical resources availeble to any live-
stock farmer is the feed supply. This resource largely dictates
wnich live-stock systems are possible and which of these is the
most profitable on any farm, For the New Zealand pastoral
farmer, feed supply is represented in the main by grass production.
The guality, quantity, and pattern of grass growth are essential
points to consider in the management process.

A knowledge of feed requirements for any possible live-
stock system, together with a knowledge of feed available, will
allow the farmer to adopt a "feed-budgeting" approach to farm

managenment, Feed budgeting zay simply be defined as the science
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of matching feed availability to feed-consuming enterprises on
the farm, When the farmer Tinds the most profitable method
of achieving this end, he has maximised returns from what will
often be his most critical resource, feed-supply.

It will be seen later in this thesis that feed-budgeting
is the basic approach which has been used in the linear
programming enalysis., Feed availability, as reflected by
grass growth on the farm, is assumed to be the limiting resource
to all systems which are considered,

This approach has been used by American workers in areas of
the United States where pasture is the chief live-stock diet.

Raleigh (55) comments that

"optimum range live-stock production can e achieved

only through compatible live-gtock and forasge management.
The first requirement in developing a range live-stock
and forage management programme is a guantative and
qualitative inventory of forage resources .....0Only after
the relative seasonal availability of nutrieants is known,
can live-stock be managed to obtain a maximum return from
the availgble forage resources.,."

Raleigh concludes his paper by saying
"results.....indicate that it is feasible to manipuliate
live-stock management, based on the knowledge of forage
guality relative to live-stock periormance, for increased
live-stock production®,

These comments apply equally well to the New Zealand system
of all-grass farming, New Zealand agronomists however, have

failed to provide us with a "quantative and qualitative inventory"

of our grass resources,

3.3 SUBSTITUTION RATES AND THE EWE EQUIVALENT SYSTEM
When comparing two live-stock systems such as sheep and '
beef farming, it is necessary to make some estimate of the way

in which these animals compete for the limiting resource. This

ig usually accepted as being feed supply, and on this basis
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substitution rates are derived,

The basic unit for comparison is usually the breeding ewe,
and other live-stock classes are related, in terms of feed
requirements, to this basic unit, The most sophisticated system
used in New Zealand would be the Ewe Equivalent (E.E.) system,
Coop (19) points out that while the E.E. system has its
limitations, it is a very .useful concept, easily calculated and
understood,

The comment by Coop that the E.E. system represents not

production per acre, but the stock carried per acre, or carrying

capacity, is very pertinent. He then points out what may be-
the greatest use for the E.E. system when he says that while it
may not be a measure of what animals produce, it is a reasonable
measure of grass which they harvest, In other words, previous
carrying capacity of a farm, expressed in E.E., is a good guide
to pasture produced by that farm, and made available for grazing,
A comparative budgeting study rtetween sheep and cattle,
based on substitution rates such as the E.E. system however, is
suvject to possible error, Sheep and beef animals are very
different in the way their feed demands change between seasons,
They should not be compared on an annual "stock-unit basis",
Coop (19) readily concedes this point when he comments that as
far as cattle are concerned the errors in comparing an all-
sheep with an all-cattle farm could be considerable,
Profitability comparisons on a stock-unit basis overlook
any supplementary or complementary relationship between live-
stock classes, They take no account of relative flexibility

in feed requirements, and while the growth pattern of beef
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cattle is necessarily described to enable their computation,
this growth pattern may not ve the most profitable onrne for the
farmer,

Stock-unit systems thus tend to over-simplify a live-stock
comparison study, with errors arising from the assumptions made,
It will be noted that with the feed-budgeting approach used in
this study, substitution rates in the form of stock-units are
not required. Indeed, having arrived at the most profitable
live-stock system, substitution rates may then be calculated as

a result of the analysis,

3.4 GRASS PRODUCTION WITH SHEEP AND BEEF ANIMALS
. One difficulty in estimating pasture availability is that,
as Joyce (38) points out from his stocking-rate trial at Ruakura,

"the effect of type ard level of stocking had marked
effects on the level of pasture production.™

Joyce estimated that cattle arsas, on average, produced eight
per cent more pasture than uander a ewe grazing system and 22 per
cent more than under a wether grazing syetem; Similarly, lower
stocked areas produced five 1o ten per cent more pasture than
under high stocking-rate conditions. Cattle pastures tended to
be more open than sheep areas.

When comparing live-stock systems such as sheep and beef
cattle then, some cognisance should e taken of the fact that the
latter would lead to a greater total pasture production,  For
breeding ewes and fattening beef cattle, the difference would
appear to be of the order of eight per cent, ' Estimating this
factor however could lead to the following difficulties:

(a) The type and standard of management may be critical, e.g.
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the grazing pattern adopted ty a farmer may influence

any incresse in pasture production.
(b) The time of the year when an increase occurred would

be difficult to ascertain, i.e, any increase may not

occur over a full year's grass production, but only

in some seasons,

(¢) The soil type, pasture species, and general climate

may influence the increase, Joyce (38) commented

that with a beef system pastures tended to be more

open than under. sheep. Under some farm conditions

this may lead to a decrease in pasture production,
(d) The extent to which any increased pasture growth led

to future increases in fertiliser or other requirements

would be difficult to assess,

For the purpose of this study then, it will be assumed that
pasture production under vreeding ewes will be tThe same as that
for a beef production system. It should te recognised however,
that on thne available evidence this assumption would appear to
underestimate the returns possible from ail-beef system, when

compared with breeding ewes,

3.5 THE EFFECT OF GRAZING MANAGEMENT ON PASTURE PRODUCTION
Agronomists for meny years have discussed grazing systems
and their effect on pasture production. The fact that they
have failed to make any clear-cut decisions on which system
produces most pasture, would seem to indicate that differences,
if any, are small,
In particular, the merits of rotational grazing versus set-

stocking have been often mentioned. Brougham (11) has achieved
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high meat outputs of beef per acre using a length of rotation
ranging from 20 days in the Spring to 60 days in the Sunmmer
and Autumn.

Comments by American workers (28) would support the
contention that rotational grazing has some advantages

“the species of plant used and the type of animal may

influence the results. However there 1is evidence

that at high stocking rates rotational may be
advantageous over coniyisusl grazing."

New Zealand work (10, 62) supports this contention.

However, there are some circumstances in which a rotational
system on the farm is not feasible, This is often due to lack
of paddock numbers or staff to shift temporary fences, but in
some cases farmers have found difficulties in shifting uncastrated
male beef animals at some periods of the year, The extent to
which these farmers are losing pasture production is difficult to
estimate,

Joyce (38) measured increased pasture production of five to
ten per ceni in favour of 4% cattle beasts per acre as against 2%,
The extent to which this is a reflectiocon of grazing method is
difficult to assess, It may be that the lower stocking rate
allowed a more flexible approach to pasture management. American
work supports these observations by Joyce, and Van Keuren (60)
comments that

"despite high fertility and rotational grazing to provide
periodic recovery from grazing, overstocking with
resultant overgrazing was shown to markedly reduce forage

production, "
He adds emphasis to this statement by saying

"maximising beef cattle production from pastures required
first of all maximising forage production."
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Maximum pasture production could therefore be expected at
lighter stocking rates using a rotaitional grazing system. Light
stocking rates may not be the most profitable, however, and
rotational grazing is not always feasible on the farm,

It cannot be doubted that correct pasture management is an
essential feature of any successful live-stock operation. Some
of the advantages of roitetional grezing may in fact stem from
more easily recognised surpluses and defiecits by wax. This
would facilitate feed-budgeting and increase live-stock performance,

This effect would be particularly noticeable at high stocking rates,

3,6 EFFICIENCY OF ANIMAL HARVESTING

The efficiency of animal harvesting may be defined aéwthe-
percentage of pasture grown which is consumed by animals; This
percentage is likely to very widely depending on stocking rate,
clagss of stock, type of pasture, pasture management, rain-fall,

-

contour and soil type,

e

by animal tranpling can Ye very hign on some soil

Losses in these circumstances are likely

l-

types in wet conditicas,
t0 be higher with beef animals than sheep, If pasture availability
figures are based on previous sheep numbers, some allowance would
have to be made for feed loss in wel periods on pastures prone to
treading, if beef animals are being consgidered,

Generally, however, the efficiency with which animals harvest
grass is related to managerial efficiency and stocking rate.
Coop (20) points out that high stocking rate generally leads to
more feed being harvested, This observation should be balanced

against an earlier comment by Joyce (38) that as stocking rate
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increases, pasture production decreases under an all-beef

systen,

T may be that these two opposing factors cancel one

another out, as stocking rate increases i.,e, while more is

grown, it is less efficiently hervested at low stocking rates,

3.7 ESTIMATING FEED AVAILABILITY

There are two alternative ways in which the pattern,

quantity, and quality of pasture production on a farm could be

estimated

(a)

(p)

by harvesting grass mechanically and measuring quantity
and quality produced over a number of seasons;

by making an indirect estimate based on previous stock
performances on the farm, The pattera of feed
requirements for animals such as breeding ewes has been
measured at Research Stations, Given previous stock
numbers and performance, and adjusting for any feed
sales or transfers customary on the ferm it is possible
to estimate the feed which has been produced for
consunpticn by stock on the farm,

3.7.1 Cuttineg and Hervesting

Cutting and harvesting techniques have several
limitations which should be noted;
(a) results tend to vary with the harvesting technique

used, Taylor (58) comments that techniques of

measuring herbage are difficult and often unsuitable;

(b) frequency of harvesting is a problem, Ideally,
this should be done at the same interval and in the
same way as with grazing animels, This may not

always be practicable,
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(¢) Harvested dry matter may be a poor indication of
effective feed availability, This figure would
need to be corrected for digestibility of the
harvested material, The inclusion of foreign
matter such as soil in the harvested sample is
difficult to avoid and can lead to serious errors
in yield estimation,

(d) Estimates of feed availability by mechanical
harvesting are usually only available at Research
Centres, and a limited number of locations in New
Zealand, The usefulness of any measurement
decreases with distance from the measuring site,

& TN Indirect Estimates

An indirect method based on previous stock performance
overcomes some difficulties but also has many limitations:
(a) The estimate does not take account of short-term

feed surpluses and delicits, Normal cdey to day

feed transfers which are a parti of any live-stock
system disguise these,

(b) The guantity and pattern of feed consumed by an
animal such as a breeding ewe will depend on

whether repiacements are reared on the farm, twin-

ning rate and weight of lambs at slaughter. Sone

adjustment can be made for these factors, but
estimates tend to be subjective and open to possible
error,

(¢) ZEstimates of variation in feed consumed between

seasons are difficult, Increases or decreases on
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the sheep farm would normally have their effect
through rises or falls in wool clip, lambing
percentage and lamb weight, Relating these
perameters to a figure for feed consumed can be
difficult and often inaccuraie,

T3 The Method Used

In this thesis pasture availability figures will Ye
derived using a combination of the two techniques
mentioned, In this way the limitations of each technique
can, to some extent, be avoided. The procedure for the
Case Farms will be -

(a) select farms of a soil type and locality where
pasture growth measurements have been made for

a nunber of years;

(b) use previous stock numbers and performance 1o
egtimate feed available for live-stock

consumptions
(¢) use the mechanical messurements To give a

picture of within and beiween-year variations

in pasture production.

3.8 FEEDING STANDARDS
The feeding value of various feed-stuffs may be expressed

in one or all of the following terms;

M.E. Metabolisable energy
DD Digestible energy
T,D.N, Total digestivle nutrients

D.0.IL. Digestible organic metter
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which are measures of energy available to the animal after
taking account of such factors as the undigested fraction or
faeces,

N.E. Net Energy

S.E. Starch Equivalent
are measures of productive energy or the amount of energy which
can be converted into growth, fattening, etc, and allow foxr the
heat energy wasted on converting available into stored energy.

For maintenance, animals can utilise available energy from

different types of feed with almost equal efficiency irrespective
of the type of food eaten, For growth and fattening, howevery
the available energy from concentrates is used more efficiently
than that from roughages. Conversely, for growth and fattening
the productive energy systems are superior to available energy
systems because the productive energy is used with egual
efficiency irrespective of the type of Teed (19).

Thus, available energy systiems are better than productive
energy systems for mainvenance vut not for growth and faitening.
This means that no one system will meet all situations,

The American feeding standards are expressed in terms of T.D.N.
(available energy) whereas United Kingdom and European standards
are in S.E. (productive energy). These are the standards
gvailable, and as has been pointed out, both have their weaknesses,
The system most applicable in New Zealand is one of the
measures of avallable energy, In dealing with a grazing animal
under New Zealand conditions, the proportioan of total annual feed
repregsented by maintenance is high, estimated by Coop to be
approximately 80 per cent for sheep, 70 per cent for beef cattle

and 60 per cent for dairy cattle,
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Of the four available energy expressions outlined, D.O.m.
is the essiest fTo measure, In addition, the feeds normally
provided for grazing animels in New Zealand and even for stall-
fed, do notv warrant more complex estimates,

In a country of predominately free-grazing animals, the
loss in accuracy by using D.O.I. is more than offset by its
simplicity. It is thus intended to express feeds and feed
requirements in terms of D.0.i. in this thesis,

DEFINITION OF D,0.M: Digestible Organic HMatter (D.0.lM.)

may be defined as the number of pounds of organic matter
digested per 100 1b., ¢f feed organic matier eaten, Organic
matter is the weight of dry matter less the weight of ash,
Organic matter is used rather then dry matter to overcome
differences in soil contamination of the feedstuffs and because

minerals are not a source of energy to the animail,

3.9 FEED REQUIREMENTS FOR GROWING BLEF CATTIE

The feed requirements for growing bveef cattle depend on the
physiological status of the animal and whether the feed energy
is being utilised for maintenance or weight gain,

For practical purposes, feed requirements can be partitioned
between maintenance and production, Thus for growing or fattening
cattle

D.0.M. consumed = D.0.)M. for maintenance
plus D.0.I., for live-weight gzin.

3.9.1 Factors Affectins Maintenance

The weaintenance requirements of an animal can be defined
as the amount of feed energy reguired to maintain the

physiological status of body tissues, and for practical
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purposes in a non-producing adult animal can be referred

t0 as the amount of feed energy required to maintain live-

weight, However, for young animsls in which growth
normally occurs, if live-weight is kept constant, it is
probable that changes in body composition, i.e., ratio of
bone; muscle; fat, will occur.

The energy required for maintenance can be affected
by the following factors:

(a) Size of animal: the reguirement for maintenance
varies with "metabolic weight", which is live-
weight raised to the power of 0,75 (25, 62).

(b) Muscular asctivity: energy expenditure due to
walking and grazing affectsmaintenance require-
ments, The stall-fed animal thus has a lower
requirement than the same animal uader grazing

(¢) Climate: climatic factors, by affectingz the heat
logg of an animal can have an eiffcet on the
energy reguired for maintensnce, Bavironmental
stresses mean a greater proportion of feed intake
is used for maintenance which is then unavailable
for production,

Other factors such as aveilability of shelter, or coat
length can have some effect on maintenance requirement.
However, body weight and grazing environment are the two
main influences,

3.9.2 Production Reauirements

For production, as represented in the beef animal by
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growth and fattening, feeding levels must be considerably
above a maintenance ration,

Different levels of live-weight gain require different
levels of feeding to sustain then, In general, highér
levels of production are associated with higher efficiencies
of food utilisation, (48, 63).

The final composition, as well as the total amount of
product, can influence markedly the feed energy required
for productive purposes. As the calorific value of fat is
approximately four times that of protein, considerably more
feed energy is required to lay down a given amount of fat
than is required to lay down the same amount of protein,

For older animals there is proportionally more fat
contained in any live-weight gain, so the feed reguirement
per pound of gein is greater in older fattening animals
Than in youwng growing aanilmals,

3.9.3 Methods of Egtimating Reguirements

The estimation of feed reguilrements for grazing beel
cattle in New Zealand is & topic about which very little
factual information is available, In the works of Nicol
and Coop (53)

"in the absence until recently of controlled

feeding facilities for beef cattle in New Zealand

little precise nutritional work has been undertaken

veeeethis is a reflecvion of the relatively
insignificant place the nutrition of beef cattle

has had in New Zealand 1o date."

Estimates made with stall-fed animals have a limitation
pointed out by Wallace (63) in his work with dairy cows

"it 1s very doubtful how far standards for maintenance
and production established under stall-feeding
conditions can bve applied to grazing aanimals,”
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Wallace derived eqguations describing the feed
.requirements of milking cows, He is generally sceptical
of feeding standards (62), and siates

"it must be appreciated that the feeding standards

themselves rest upon an experimental basis of some

slenderness, and that no claim is made that the
statement of requirements are accurate or precise."
They may be regarded merely as "guides to feeding practise”,

In addition to the limitations mentioned by Wallace,
the use of recommendations for dairy cows to estimate the
requirements of growing beef cattle can lead to serios
errors -

(a) measurements for the dairy cow were made with a

mature animal, Any weight gain would be almost

wholly fat, and for the smaller growing animal

the energy content of any weight gain could be

entirely different;

{(b). measurements were made over a very limited iive-

weight range of heavy mature aninals, Reconmmendations

would have very little relevancc <o small animals,

Even where estimates are made c¢an veel animals, further
problems seem to be encouantered. New Zealand workers (34)
discovered a wide range in the feed conversion efficiencies
of individual enimals,  American workers (25) found +that
digestibility of dietary energy varies with plan of nutrition,
while British workers (1) found that the efficiency of
utilisation of metabolisatle enrgy varies much more widely
with the conceniration of the diet wunen fattening than it

does at maintenance levels,
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Notwithstanding these limitations, an estimate of
feed requirements of beef cattle over a range of live-
weights and growth rates was found to be an essential pre-
requisite for a satisfactory analysis. The best estimate
possitle, with the information available, had to be made,
The basis for this estimate was as follows:

(a) American work, which appeared *o be most relevant

1o the growing beef animal, was used as a basis for

estimating feed requirements,

(b) The American recommendations were adjusted to

grazing conditions in New Zealand using the "pieces"

of information available in KNew Zealand, particularly

from the work of Brougham (11), Joyce (37) and Joblin

(32, 33, 34).

The results of these estimates proved more reliable and
consistent than was expectied, considering the suggested
problems outlined previously by nutrition workers in this
field. The results also demonstrated the inadequacy and
inaccuracy for New Zeagland coanditions of earlier work such
as that done by Morrison (52) which is frequently used as
the basis for current stock-unit tables,

3094 An Estimate of Feed Requirements For Growine Beef
Animals

Attempts by some American workersI(25) to formu;até.é
set of equations which would describe dietary requiréménts
over a range of live-weighis and growih rates gave varying
results, Later work (45) resulted in a series of tabulated
feed requirements which separated requirements for live-

weight gain from those for maintenance, These recommendations
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have been tested under various conditions in commercial
feed-lots and their adaptability to practice has been
demonstirated,

These workers report however, that dalta is needed
on the effect of environment on net energy requirements,
This comment highlights the need to make some adjustment
for the increased maintenance requirement of a grazing
animal as compared with a stall-fed animal,

However, the recommendations seem to have been
widely accepted, and in conclusion the authors report that
the gystem is adaptable to practice and overcomes common
criticisms that net energy values do not apply under
maintenance conditions and vary with feed intake,

The table of feed requirements as shown in Teble 3.1

is presented in units of megacalories per day (meg.cal./day)

net energy. These unite nust be converted to D,0.li. and
ané adjustimert made for the increased maintensnce require-
ment of animals grazing in New Zealand conditions, in

both cases, figures used were those ziddsmmended oy
Mackintosh and Davies (47). The increase in maintenance
requirement was chosen somewhat arbitrarily as 30 per cent,
The resultant figures expressed in 1b D.0.M./day are shown
in Table 3.2,

Having arrived at what appear to be suitable
reconmendations for growing beef animals, it is possible
to test their accuracy by comparing them with measuremenﬁs

made in the field in New Zealand, These measurements

must include -



Daily
Gain

(Kg)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

12
1.3
“dely
1.5

Table 3,1

The Feed Requirements of Growing Beef Animals (Megacalories Net Energy Per Day)

BODYVWEIGHT (KILOGRAMS)

150 475 200 225 250 275 300 325 350 375 _ LOO _ L25 _ L50__ L75 500
3.3 3.7 L. 4.5 4.8 5.2 5.6 5.9 6.2 6.6 6.9 Ts2 7.5 7.8 8.1
3.5 4.0 L3 L8 54 _55 59 63 6.7 7.0 7. 7.7 8.0 83 8.6
3.8 4.2 L.7 5.4 5.5 5.9 ° 6.3 6.8 7.4 7.5 7.9 8.2 8.6 8.9 9.3
5.0 L5 5.0 5.3 5.8 6.3 6.7 7.2 7.6 8.0 8.4 8.7 9.4 9.5 ¢.8 |
L.3 4.8 5.3 5.7 6.2 6.8 7.4 7.6 8.0 8.5 8.9 9.2 9.7 10,14 10,4
B.5 51 5.6 6.1 6.6 7.1 7.6 8.1 8.5 9.0 9.4 9.8 10.2  10.6 11,0
4.8 5.3 5.9 6.5 6.9 7.5 8.0 8.5 8.9 9.5  10.0 104 10.8 11.3  14.7
5.0 5.6 6,2 6.8 73 7.9 8.4 9.0 9.5 40.0 10.5 10.9 11.L4  11.9 42.L
5.3 5.9 6.5 7.1 7.7 84 8.9 9.5 10.0 10.6 11:1  11.5 12,0 42.5 13,0
5.6 6.2 6.9 7.5 8.1 .8 9.3  10.4 10,5 41.1  11.6 12.1 12,7 13,2 13,7
5.9 6.5 73 19 8.5 9.2 9.8 10:5 7 1140 44eT 122 12,7 1343 13;9 1.l
6.2 6.9 7.6 8.5 9.0 9.7 10.2 11.0 14.6 12.3 12.8 13.4 14.0 1L.5  15.1
6.4 7.2 7.9 8.8 9.t 10,4 10.7  11.5 12.4 12.8  13.4  14.0 1L.7  15.2 15,8
6.7 7.6 8.3 9.1 9.8 10.6  14.3 12.4 12,7 13.4 ° 141 4bk.7  45.3  15.9 16.5
7.0 7.9 8.7 9.5 103 1.1 41.8 ° 12,6 13.3 1L.0 L7 15.3 © 16.0 © 16,7 17.3
7.3 8.2 9.1 16.0 10.8 11.5 12.3 13.1 13.9 1L4.6 15,4 16.0 16,7 17.4 18.0

Source: Reference (45), Journézﬂgf Animal Science 27 (3) : 801, A "-___*““_,::-
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(PCURDS)

Table 3,2

The Feed Requirements of Growing Beef Animals (Pounds of Digestible

Organic lMatter Per Day)

BODYWEIGHT (POUNDS) -
330 385 440 495 550 605 660 715 770 825 880 935 990
4.4 4.8 5.4 5.8 6.5 6.9 9.3 9.8 8.2 8.6 9.2 9.5 10.0
4.5 5.1 5.7 6.1 6.8 7.3 7.7 8.3 8.8 9.2 9.7 10.1 10.5
4.8 5.4 6.0 -6,4 7:0° 7B B 8.7 9.1 9.6 10.0 10.6 11.0
4.9 5.6 6.1 6.8 7.4 8,0 8.5 9.1 9.6 10.0 10.6- 1.1 11.6
5.3 6.0 6.6 7.1 7.8 84 8.9 9.6 10.1 10.5 11.1 11.7 12.2
5.5 6.3 6.8 7.5 8.2 &8 9.4 10.0 10.5 11.0 11.6 12.2 12.8
5.8 6.6 7.5 7.8 8.6 9.2 9,8 10.5 11.0 11.6 12.1 12.8 13.3
6.0 6.9 7.6 82 9.0 9.7 10.3 10.9 11.5 12.1 12.6 13.4 13.9
6.5 7.2 7.9 8.5 9.4 10,1 10.7 11.3 12.1 12.6 13.2 1%.9 14.6
6.6 7.5 8.2 8,8 9.8 10,5 11.2 11.9 12.6 13.2 13.8 4.6 15.2
6.9 7.8 8.6 9.3 10.1 10,9 11.6 12.4 13.1 13.7 4.3 15.2 15.8
7.2 84 9.0 9.7 10.6 1.4 12,1 12,9 13,7 4.3 15.1 15.8 16.5
7.4 8.5 9.3 10.1 11.0 11,9 12.6 13.5 4.3 14.9 15.5 16.5 17.3
7.8 8.8 9.8 10.5 1.5 12,4 13,1 14,0 14.8 15.5 16.1 17.1 17.9
8.1 9.1 10.1 10.9 12.0 12,8 13.7 14.6 15.3 16.2 16.7 17.8 18.6
Bt 9.5 10.5 11.3 124 5.4 4.3 150 160 16.B 17.7 18.5 19.4

1045

10.3
10.9
11.5
12.0
g 2
1%.2
13.8
14 .4
1oud
15.8
16.5
17.1
1749
18.6
19.4
20.0

1100

R .

10.8
1.4
12.0
125
1541
15.8.
14,5
151
15.8
16.5
171
17.9
18.5
19.4
20.0
21.0

g’
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(a) animal live-weight

(v) animal live-weight gain per day

(¢) food intake.

The limited nuuber of measurements made could largely
be attrivbuted to probvblems in measuring the food intake of
grazing animals, However, using figures supplied by
Brougham (11), Joyce (37) and Joblin (33, 34), it was
possible to check the values over a considerable range of
growth-rates and live-weights. In all cases, only
relatively minor differences between derived and observed
figures were noted.

On this basis, the feed requirements as shown in
Table 3.2 were accepted as reasonable recommendations for
the growing beef animal under New Zealand grazing conditions,

3.9.5 Limitations in Animal Intake

Table 3.3 gives the same recommendations as Teble 3,2

but converted from pounds D.0.RK. 1o pounds of dry matter per
day., A conversion ratio of
1 1o Dry Matter = 0,62 1lb D.0.I,

is assumed,.

If these recommendations are used to construct a graph
of feed requirements based on animal live-weight and daily
live-weight gain, Figure 3.1 results. This figure highlights
the effect limitations in azimal intake czn have on live-
weight gain. Animals are unlikely to consume more than
24 - 3 per cent of their body weight as dry matter each day.
If digestibility of feed is low, effective energy untake

will be insufficient to support fast growth-rates,



Table 3.3

The ‘Feed Requirements of Growing Beef Animals (Pounds of Dry Hatter Per Day)

Daily
Gain

(Pounds)]

0

0.22
0. Ll

0. 66
0.88

1e1

0

330,385  LuhO W95 550 605 660 715 770 825 880 935 90
6.9 7.9 8B¢7 53 103 1.1 148 42.68 13.3 13.9 148 5.4 16.9
7.3 8.3 9.2 9.8 10.9 1.7 12.4 13.3 b4 1L.7 15.6 16.2 16.9
7.7 8.7 9:6 403 11k 12:3 431 1LJO AUGT 154 1608 ATet 478
8.0 9.2 410.4 40.9 42.0 12,9 13.7 146 15.5 16,2 17.1 17.9 18.7
8.5 9.7 10.6 1.4 12.6 13.6 1l.L 15.4 16.3 17.0 17.9 18.8 19.7
8.9 102 1144 412.0 13.2 14.2 15.1 16.4 17.0 17.8 418.7 19.7 20.6
9.3 10.6 11.7 2.5 413.8 1L4.9 15.8 16.9 17.8 18.7 19.6 20.6 21.5
9.7 11¢1 12.2 13.1 14.5 15.6 46.6 17.6 18,6 19.5 20.4 21.6 22.5
10.2 44.6 12,7 13.7 15:1 16.3 17.3 18.3 419.5 20,4 21.3 22.5 23.5
§0.6 12:1 13:3 A3 158 40 48,0 19.3 20.3 24.3 22.2 235 2u.6
111 12.6 13.9 15.0 16.L4 17.6 18.8 20.1 21,2 22.2 23,1 24.5 25.6
14e5 413.1 14e5 15.6 47.1 18,4 19.6 20.9 22.1 23.1 24.5 25.6 26.7
12,0 13.7 15.0 16.3 47.8 19.2 20.4 21.8 23,0 2L.1 25.0 26.6 27.8
1245 142 1547 4649 18.6 20.0 21.2 22,6 23.9 25.1 26,0 27:7 28.9
13.0  1L.7 16.3 47.6 19.3 20.7 22.4 23.6 24.7 26.4 27.0 28.8 30.1
13.5 15.3 16.9 18.3 20.00 21.6 23.0 244 25,8 27.1 28.7 3442

———

e o e A e St e |

BODYWEIGHT (POUNDS)

29.9

66



FIGURE 3.1

THE FEED REQUIREMENTS OF GROWING BEEF ANIMALS.
(POUNDS OF DRY MATTER PER DAY.)
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This situatioan is commonly noticed on beef ferms,
especially when animels are reaching mature weights and
require appreciable energy intake just to meet maintenance
requirements., The situation is worsened during periods

when grass digestibility drops,; such as in dry summers,
Intake limitations mean that if fast growth rates are
desirable, feed guality can be as critical as feed guantity.

3,9,6 Variations in Feed Recguiremeny

The feed requirement recommerdations as presentéd'héve:'
proven relisvle (11, 37), almost regardless of animal breed,
sex, and previous nutritional levels,

This observation supports comments made in Chapter Two
that any major differences in feed conversion efficiency of
beef-producing animals are related almc.t entirely to intake
limitations, Also, becauge the feed required to produce

any live-weight gain is indevendent o previous nutritional

B

-levels, compensagtory growtl has 1ittle or rno reisvance 1o a

grazing beef animal over the weight-gaizs normally erncountered

]

on farms,

The feed requirements, as calculated, are therelore
acceptable since only minor variations would be expecved,
They will form the basis-for the "feed-budgeting" analysis on
which this thesis is based,

SUMMARY

A live-stock farmer's feed supply is usuelly his most critical

resource, and to maximise proifits he must allocate feed by the most

profitable means available,

The ewe equivalent system has some uses, but is inadequate

for a detailed comparison between sheep and beef enterprises, Low
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stocking rates and rotational grazing would appear best suited
Tor meximum pasture growth, bui mey not ke practical on the Tarm,
Inc;eased pa;ture production with a change to beef animals from
sheep has been recorded,

Digestible orgenic matter is an appropriate feeding standard
for New Zealand conditions and on this basis, the feed requirements
for growing beef cattle are calculated, American estimates are
used, scaled to New Zealand grazing conditions using the pieces
of information available in this couatzry. When daily dry-mattexr
requirements are presented graphically, growth-rate limits caused
by intake limitations become apparent. . Feed requirements appear

to be almost independent of breed, sex and previous nutritional

levels,
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CHAPTER FOUR
BUDGETING AND LINEAR PROGRAITMING TTLCHNIQUES

4,1 INTRODUCTION

In this chapier budgeting and linear programming techniques
are discussed, The reasons why linear programming was chosen as
an analytical technique for this thesis are outlined,

Parametric budgeting techniques are discussed and a beef/
sheep parametric budget is presented, Parametric linear
programming methods are briefly deseribed, followed by the way in

which price maps may te drawn using this technique,

4,2 POSSIBLE METHODS OF ANALYSIS

As outlined in Chapter 1, the aims of this study are to
compare sheep and beef faerming on a profitability basis and to
define what the most profiteble beef system might be for a given
set of farm circumsiances and conditions. Where possible, the
sensitivity of any recommendation to changing sheep and beef

; $h 5

prices - will also be considered,

Pne avellavility of informetion will dictate to some extent

l.

thnst 1o meet the

;

the choice of tecimique. However, it is cle
broad aims of this thesis, the analytical technigue chosen nust

be capable of profit maximisation. The two techniques which may

be considered are:i-
(a) Budgeting - with the possible use of parametric budgeting,

(b) Linear progranmzing,

1/ In the context of this thesis, sheep price represents the
revenue from sales of lamb and wool less the direct costs
such as shearing and veterinary costs which may ve attributed
t0 one breeding ewe,

Beef price is synonomous with the beef export schedule price
in ¢$/100 1b of carcass weight,
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In addition to the requirement for yrofit maximisation, any
technique chosen should also meet the following requirements:-
(a) To determine the most profiteble mix of enterprises

for any given set of farm conditions.

(b) To take account of on-farm limitations or restraints
such as land, capital and labour,

(¢) To consider a large number of possibly diverse farm
enterprises,

(d) To maximise profit over a wide range of product prices,
and give an estimate of the sensitivity of any
recommended farm plan to a change in product prices,

(e) To carry out steps (a) to (d) with a ninimum of
computational effort, and enable presentation of results

in a readily understood Tashion,

4,3 THE ADVANTAGES AN THMITATIONS OF BUDGETIK
The usefulnezs of a budget will depend on the task it is

being used for, Candler (14) mentions severzl advantages.
; pas]

"

budgeting may have over a more sophaisticated technigue such as

[

inear programming:

(a) Dbudgets will always produce sensible resulis;

(b) Dbudgets are easily understood and can be done by
farmers rather than for them;

(¢) a simple budget can be done guickly and requires
little or no computational assistance such as a
computer

(d) using a parametric budgeting technigue, a problem can

be simplified in mathematical terms to highlight the

sensitivity of any outcome to the assumptions made,
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These advantages, however, are only valid for situations
where a more sophisticated technigue is wot justified, A real
limitation of budgeting is that it cannot explicitly take account
of on-farm restrictions such as land, i:.uar, and capital without
considerable complication of resulis, A further limitation
recognised by Kingma (39) is that budgeting would normally require
quite highly subjective judgement of the alternatives available
to the farmer,

This point is further stressed by Candler (414) when he
comments that

"oy nominatving the alternatives to be examined, budgeting
can beg the question,"

In other words, by nominating which possibilities are to be
considered two important features may be overlooked -~
(a) a2 budget may gloss over gaps in our present knowledge;
(b) alternatives which may not appear worth budgeting may

T
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Lewis (44) used a vudgeiing procedure 10 compare dairying

with beef vroduction on a profitablility vasis, aad mentions five

(a) +the substitution rate between beef animals and dairy
cows;
(b) the butterfat price;
(c) the beef schedule price;
(d) production levels possible for dairying;
(e) beef carcass weights at slaughter,
Lewis then considers each of these critical variables over

a range of values and presents the results in the form of graphs
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and tables in an attempt to make the budget applicable to a
wide audience, Lewis coancedes, however, that only one possible
beef policy has been compared with one dairy policy, It may
well be that these policies are not optimum for any farm being
considered, The budget in this case does not fully achieve the
aim of profit maximisation,

A further deficiency of the budgeting technique when gpplied
to complex problems is highlighted by the five critical factors
mentioned by ILewis, These factors could be expected to be inter-
related, e,g, sucsvitution rate chosen will affect beef carcass
weights and dairy production levels, These relationships may be
critical to an assessment of relative profitability yet their
inclusion in an analysis using a simple budgeting technique may
be difficult or impossible,

Lewis points out that restrictions other than feed supply,
such as labour and capital, have not been recognised in the
analysis, Again, this would have been Gifficult with a simple
budgeting techniéﬁe.

The advantages and limitations of a budgeting technique are
thus very much related to the complexity of the protlem, and the
number of alternatives available, For a simple problem, the
advantages mentioned by Candler become eppareat, while for a
more complex problem limitations of the budgeting technigue
point to the need for a more sophisticated approsch if the full

range of production possibilities are o be explored, with
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restrictions and relationships recognised.
4,4 PARANETRIC BUDGETING
Candler (14) considers parametric budgeting and voints
out that the principles are extremely simple:
(2) decide which assumptions (or parameters) should
be varied;
(b) give each of these parameters a letter;
(¢) compute the budget in the normal way, except that
each time a parameter enters the budget use the
corresponding letter rather than a specific
numerical value,
This approach has been used by the author (46) when comparing
returns from beef and butterfat, Similarly, parameters could
easily be assigned to the five key factors mentioned by ILewis

(4,3) which affect the relative profitability of these two

A major advantage oI parametric budgeting is that having
isolated key parameters such as substitution rate and carcass
welght, any relationship between parameters becomes more apparent,
FPor example, the substitution rate between dairy cows and beef
animals will bear some relationship to eventual carcass weight of
the beef animals, t may be possible then, to further simplify
the analysis by substituting a single parameter weighted according
to the relationship between substitutica rate and carcass weight.

Parametric budgeting not only makes the analysis more
flexivle as regards key prices and assumptions, but also serves
to pinpoint any relationship between these key parameters which

may have not been apparent with a normal budgeting procedure,



68

Results may be presented in the form of a graph, nomogram
or pro forms budget (14). These are designed to show the revenue
corresponding to any set of values for the parameters which may be
of interest. However, the revenue in each case will be related

to the underlying assumptions in the budget.

4.5 A BEET/SHEEP PARAMETRIC BUDGET

A parametric budget can readily be prepared to compare
profit margins between breeding ewes and fattening beef animals,
The key parameters likely to affect relative profitability may be
listed as follows:—~

A The gross margin j-/per breeding ewe ($)

S

The schedule price for beef (3$/100 1lb carcass weight)

C : Variable costs 2/ per head IZor beef animals plus the
cost of a replacement animsl

X : The substitution rate as defined by the number of
breeding ewes replaced by one beef animal

B : The carcass weight of beef animals at the time of
sale after allowance 1is made for deaths ;/ (100 1b)

The parametric budget thus becomes

P z ({(BS«~0)

=

( T )

The gross margin for a breeding ewe is represented by the
income which itg7arns from meat and wool sales, less the
varigble costs attributed to that breeding ewe, and in
this thesis has the same meaning as '"sheep price",

2/ Variable costs include such items as veterinary and
cartage which may be attributed directly to any animal,
They do not include fixed ferm .costs such as rates and
fertiliser,

3/ Allowance may be made for deaths on a per animal basis by
multiplying carcass weight at sale by percentage of
animals lost, e.g, for animals of carcass weight 400 1lb
with five per cent losses, 20 1b of meat per animal would,
on average, be unavailable for szale,

o

E
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where P = tThe gross margin returned to the farmer for each

breeding ewe replaced by beef zanimals, A comparison btetween

HJ

and the present ewe gross margin, A,will be an indicatioan of

the relative profitability of breeding ewes or beef production,

Several points should be noted however, when using a budget of

this nature:-

(a) The substitution rate of breeding ewes for beef animals
may not be constant either within or between farms. A
particular farm may be ideally suited in terms of pattern
of feed production to breeding ewes, while another may be
better suited to beei production, Within a farm, sub-
stitution of bpeef animals for =g portion:of a ewe flock
may involve a different subsititution rate than that which
may be involved if &ll of the ewe flock is replaced.

(b) No fixed costs are included. The basic assumption ié"
that all costs not included during czalculation of the ewe
gross margin or the direct costs for beef animals, are
the same for bvoth livestock systenms.

(¢) DNo restriciions other than those implied in nomination of
a substitution rate, are included,

Provided these limitations are recognised, the parametric
budget does enable a quick estimate to be made of relative
profitabilities, By using a range of values for critical para-
meters, the sensitiviiy of outcome to underlying assumptions can
easily be assessed,

Relationships between parameters bLecome apparent when
presented in the form of & parametric vudget, and in this case

allow further simplification, In this example, the number of
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breeding ewes replaced by a teef animal dictates the feed made
availakle to that animal, This figure can then be used as a
basis for calculating cercass weight. If the feed consumed by
five breeding ewes allows a carcass weight of 400 lb to be
attained, the parametric budget tecomes -

P = A

&)
Q

5

EBXAMPIE: A farmer considers that five breeding ewes

consunte the same amount of feed as a beef animal
purchased as a weaner and reaching a carcass weight

of 400 1b net of losses at 18 months of age. He is
able to purchase weaners at $40/head and estimates

other direct costs for the beef enterprise to total
$10/head, He wishes to compare his present ewe

gross mergin of $7,00 with possible beef returns at

beef schedule prices of $16,00, $20,00 and $24.,00/100 1b
respectively.

Y = 8.8
LE- 08

$16,00, $20,00 and $24.00

L4}
it

where

(40 4+ 10) = $50,00

Q
[}

P = 42,80, $6,00 and $9.20 respectively,

For beef schedule prices over $20/i00 lb, this farmer
could thus consider replacing breeding ewes with beef
animals, in which case a more detailed analysis may be
justified,

This example illusirates how parametric budgeting can extend
the usefulness of the budgeting process and lends itself well to

a simple comparison of possible sheep and beef catile returns,
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This technigue is well suited to extension work, particularly
where advisers are able to make relisble estimations of sub-

stitution rates, costs and prices for a particular farm,

4,6 LINEAR PROGRAMMIKNG

Over the last ten years the simplex method for solving
linear programming problems has gained wide acceptance by
agricultural ecoromisis as a research ftoci for the solution of

certain classes of farm menagement problems,

Linear programming can ovroazdly be delined zs a procedure
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which maximises profit from a set of entervyrise
subject to any consitiraints imposed, In this study, the enter-
prise possibilities include wvarious beef and sheep systems,

The constraints represent on-farm limitations such as feed-
supply.

The mathematical basis for linear programming and its
application to various agriculturecl problems has been described
by Heady and Candler (26) and Rae (54), The technigue has
previously been applied to an investigation involving beef cattle
by Kingma (39) and Lattimore (43),

Linear programning enables a simultaneous comparison of
productiion possibilities within the beef enterprise, with a
variety of sheep 224 cropping policies, The techanique thus has
the ability to meet both aims (1,3) of this thesis simultaneously,

Construction of a linear programming model i/*equires_the

analyst to define all of the pertinent input/output relationships,

1/ In this text, the term "model" is used as an abbreviation
for "linear programming model" unless otherwise indicated,
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This can be a time-consuning prccess as was the case in this

study where it was found that many of the imporitant relationships
had not previously been described, Trhe considerable data require-
ments for construction of a model has been cited as a disadvantage

vy be said however, that

£
o

of linear programming, It
"perhaps as nuch as any othsxr tool, linear programming
forces the investigator to set down a systematic model

eeoeswhich is g functional zccount of the relation-
ships between relevant variables." (26).

In this way, the model forces the analyst to consider critical
relationships which mey otherwise have teen ignored,

Kingma (39) and Lattimore (43) both found that linear pro-
gramaing was suited to explore a farm management problem involving
a number of possible farm enterprises compeiing for a limited feed-
supply, Townsley (50) supports this view and comments that an

obvious pre-requisite for the use of linear programming is that

the decision-maker be faced with a aumber of alternative courses

of action.
YcIvor (49), when considering methods available o an
agripulﬁural economist comments that
" when several gctivities are possible and where these
compete for fixed resources such as land, capital,

labour and feed linear programming can realisi.ically
) & [=1
be applied,”

In this study linear programming proved to be a particularly
useful technique for allotting feed supplies on a farm to feed-

consuning enternrises in the most proifitatle way. A relatively

; an wes found that simplicity,

fu
)
¥

jaf

simple model was counstructe
rather than detracting from its usesfulness, enabled an easy check
to be made that the on-farm system was being accuratiely simulated,

myade s

A simple mocel also has the advantage that computing time is
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minimised, and adjusiments are easily made so that the
sensitivity of results to any critical assumption may easily

Tte assessed,

4,7 DBUDGETING AND LINEAR PROGRAMIMING

Hany of the advantages and disadvantages of budgeting and
linear programming have been considered. However, the compli-
mentarity of the two techniques should be emphasised (14),

The limitations of budgeting become apparent with increasing
provlem complexity, while for simple problems budgeting has
obvious advantages over a more sophisticated technigue. Linear
programming on the other hand, is well egquipped to handle farme-
management problems involving a large number of possible
enterprises and restrictions, but should not be used where a
simpler technique would suffice,

There would thus secem to be a two-stéep process reguired:

(a) 1linear programming at the research level to fully explore
relationships and production possibilities;

(b) budgeting at the extension level based on information
derived by linear programming,

In this way, the advantages of each technique could be
attained, The increasing availgbility of computer facilities
and the recognised neced (15) for computer programmes, designed
specifically at helping to meke better decisions in the field
will lead to much wider usage of technigues such as linear
programming. Budgeting may ve the finel tool for farmexr accept-
ance, but the research worker ané the adviser will need more
sophisticated analytical techniques as the diversity and complex-

ity of possible farm enterprises increases,
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4,8 DATA REQUIREMENTS FOR LINEAR PROGRAMMING

As will become apparent iﬁ this study, linear programming
can be very demanding. in terms of data requirements. However,
it should be recognised that a comprehensive tudgeting approach
would require similar information.

Any analysis is only as reliable as the information on which
it was based, Data used in the construction of the model for
this thesis was gathered from what the author believed to be the
most reliable sources, VWhere possible, the sensitivity of any
recommendation to the accuracy of underlying assumptions has been
assegsed, For the two most important variables, sheep and beef
prices, a parametric analysis has been carried out,

In the last few years, two workers (39, 43) have used linear
programming to examine beef-production systems in New Zealand,
Both of these workers comment that reliable information on this
subject is not oanly scarce, but tnat which is available often does

not enable coanstruction of production functioans, or any reliatle

IcIver (49) recognises this problem also, and mentions
"lack of adequate data on monthly pasture production,
variations in pasture anutritive values, cattle growth
rates, feed requirements, and market price fluctuations,"
Overseas workers, however, consider that problems peculiar

to the teef industry exist (4),

"It is recognised that the development of input/output

relationships znd production functions Ior beef was not

28 simple as most other agricultural commodities”,
problems mentioned are that some inputs are by-products of the

National Dairy Herd, animals caa change hands g number of times

in their life-time, and that veef farming is often only a

secondary or opportunist enterprise on the farm,
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4,9 PARAMETRIC LINZAR PROGRAIBIING

There would be little merit in compaering returns from sheep
and veef farming unless g range of returns from these two
enterprises was considered, To this end; a parametiric linear
programmning approach will be used,

The procedure for "varigble-price" programnming is explained
by Candler (13) in mathematicel terms. However, the procedure
may Pe summarised as follows:i-

(a) The problem must be formulated so that a price change in
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(b) The model must take account of aay relati
by the price change, e.g, a change in beef price will
necessitate a change in the purchase price of a replace-
ment animel, if these itwo factors are related.

(d) Having errived at an optimum 1/farm plan for a given set
of prices, the model must show the price range over which
this plan is optimum,

(d) By altering a price to a point just ‘eyond that over
which the first plan was opitimum, the model should derive
e new optium plan relevant to the new prices, Again,
the price renges over which this new plan is optimum will
autometically be calculated,

The procedure is to take successive "steps" over the price

range of interesi 2/. The minimung price of interest will give
(%} y

i/ The term "optimum" describes a situation where profit has
been maximised from the resources and enterprises available,

2/ A pore detailed account of the procedure used in this study
may be cbitzined from the author,
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an initiel optimum plan, togethexr with the price increase
required for a change in plan <o become necessary for optimality.
Altering the price to a point just beyond the stability range
for the initial plan will give rise to a second optimum plan,
This procedure is continued until the whole price range of
interest is cowvered,

It should be noted however, that while optimum plans change
abruptly at a certain price level, profiv margins will alter
continuously with price changes, Thus, for example, the optimum
plan mey incliude 10 beef animals aznd 100 breeding ewes for beef
schedule prices between $20,00 and 330,00 per 100 1lb, if sheep
price is held constant, Profit margins will be higher at $30,00

than at $20.00, however, even though the same farm plan is optimum,

4,10 PRICE-MAPPING

An extension of the parametric linear programming procedure
outlined leads to the preparation of price maps. These mey be
defined as the graphical representation of optimal plans over
prescribed price ranges,

For the purpose of this study the two prices of specific
interest are those for sheep and beef catiie, The paremetric
technique is simply used to plot "borders", or lines which define
the price ratios for sheep and beei cattle at which new plans
‘become optimuaz,

The technique is explained in detail by Candler (13, 26).

In this thesis, the perametric technigue is used to define the
optimum farm plan for any sheep and beef price of interest, Since

price ranges over which this plan is stable are also defined, each
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will be represented by an "area" on the price map,
rice-mapping technigue has three major advantages -
it allows a more orderly anrnalysis and ensures that all
combinations of prices within the price ranges of
interest are examined, Deriving a series of optimum
plans by takingz discreet steps over ranges of price
combinations would not ensure that 21l farm plans of
possible interest had been describved;

it allows a much clearer and simpler presentation of

results, and avoids the neced for comprehensive tables;

the stability of any plan is represented by an area on

the map and becomes immediately obvious, The stability

range would be more difficult to assess from a series of

tables,

SUMMARY
T budgeting and linear programming are discussed,
reached thet while tudgeting has several

-

better

®

n

imple problems, lignear programming i

'_I
o
H
w

to deal with situations where several enterprises must

The complementarity of the two techniques is

emphasised, and the expanded usage of sophisticated analytical

techniques for extension work is forecast,

Parametric budgeting is a useful extexnsion of the budgeting

technique, and provided a possible method of comparing beef and

sheep returns,

This technique however, was considered to be

too superficial for the present analysis.

The parametric linear programming technigue improves the
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versatility of the linear programming apprcach, and may be
used to prepare price-mgps which have major advantages in the

computation and presentation of programming results,
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5.1 INTRODUCTION

4

In this chapter, the application of a linear . programming

i._ln

analysis to Case I'arm 1 is described, The alternatives
availavle to the farmer, on-farm restriciions, and relevant
costs and prices, are outlined. The enterprises which may be
of interest to the farmer are discussed in detail, together with
the way in which these are incorporated into the linear
programming model,
I'ne way in which a parametric beef schedule price is
incorporated into the model, and cogrisance taker of correlation

between the Teef schedule price and the cost of replacement beef

stock is described,

The grazeable area is 235 acres of Puke Puke Black Sand
Complex, This soil type is typical of the low-lying sand country
in this area, and because of a high waier-table severe summer oOr
autumn droughts are unusual, Pasture production is discussed in
55362

The ferm is well fenced and subdivided wita g good woolu“ea,

water supply and cattle yaxrds, The conitour is generally flat with

some sandy ridges.

Hy

eleetion

2]

525 Reasons for

Czse Tarm 1 was purposively selected for de

for three main reasons:-—
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(2) The farm is in +the same locality and has a similar
environment and soll-type to the Department of
Agriculture's Field Research Station (Flock House),
near Bulls, where pasture production measurements
have teen made,

he fermer hasgs recently commenced to convert his

—
OJ

~—
=

ferm from an all-sheep to an all-beef enterprise,

(¢c) The farmer is keenly interested in research work, '
is a very observant and able stockman, and proved
invaluable when the practicability and feasibility
of results were assessed,

B2, 2 Present Farm Circumstances

The farmer initially became interested in beef
production as a means of reducing labour requirements,
e employs no lebour, has no dependent children, and con-
sidered more leisure time a legitimate rezson for decreasing
the size of his ewe flock,
fhe change to beef is being made by hand-rearing on
re~constituted milk, sbout 150 Friesian cailves purchased
each spring from dairy farmers in the district, This
operation has been successful with negligible losses, but
in future the aim is to purchase weaned "dairy-beef" type
steers from dairy farmers, Agzin, the aim is to reduce
labour requirements by eliminating the calf-rearing operation,
Until the 1969/70 season about 1,000 ewes were mated
annually, tut the ewe flock has now been reduced in size to

accommodate the increased aumnters of beef animals,

e | Parm Producticn Firsures
+

Laxzbing percentages up to 130 per cent have been
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recorded from the ewe Iflock on this farn,

In recent years 200 hoggets have been mated annually
and 60 per cent of these have produced larks, Total wool
production has been consistently around 75 - 80 1lb, per
acre, Beef animals on the farm in the past have been few
in nunber with about 40 - 60 head of 10 month cattle
purchased each spring for fattening. The number purchased
was dictated by the price of these animals and the feed

ituation on the farm,
The farm has been included in the lleat and Wool Board's
Economic Survey for eight seasons and gross returns per ewe

wintered from sales of meat and wool have been calculated as

follows
Season | Ewes Wintered ' Cross Return/Ewe
1961/62 1005 8 T.15
1962/63 1008 $ 8.14
1563/64 975 $11.14
1964/65 1010 410,35
1965/66 1009 $10.23
1966/67 1045 $ 8,15
1967/68 1043 $ 8.32
1968/69 1048 $ 9.067

Wihile averages over time can be misleading due to
influences such as inflation and devaluation, it mayibé noted
that for the seasons shown gross return per ewe averaged in
excess of $9,00 which is particularlf high (36, 64).

The direct costs attributed by the farmer to his ewe
flock are taken from the 1959/70 farm accounts and may be

summarised as follows:-
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Shearing $0,54/ewe
Veterinary 0, 31/evie
Interest ($7.00 at 6%)  $0,42/ewe

Total direct costs $1.27/ewe
If the same costs are accepted for the 1968/69 season,
the gross margin, or gross return less direct costs, for

cach ewe was -

Gross return $9, 67
Less direct costs $1.27
Gross margin i/ $8. 40/ewe wintered,

THE LINEAR PROGRAMIIING ANALYSIS FOR CASE FARM 1

The construction of a linecar programming model according to

Stewart (56), requires the following steps to be taken:-

(a)
(1)
(c)
(a)
(e)

Decide upon the alternatives available,

Consider the restraints which should be imposed,
Decide what units will be used,

Derive the input/output coefficieats.

Decide which prices or net revenuves should be used,

e The Alternstives Aveilaible

The ferm has demonstrated its capacity as an all-sheep
farm , and fast growth rates in veef-cattle have been obtained
as shown in Fig, 5.1, The climate is considered unsuitable
for wheat production. lowever, barley is grown on some farms
in tThe district,. In some years store-lambs are fattened, or

surplus feed is made into hay for sale,

The gross margin per ewe wintered calculated in this way
represents the "sheep price"™ which is referred to later
in this text. '
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The enterprises availsble on this farm therefore
inciude breeding ewes producing meat aad wool, beef-
production, barley productition, lamb fattening and hg

aT%

'..J.
m
-

5 3.2 The Restraints Imnosed

Restrictions or restraints in the model ensure that
the availebility of any resource is not exceeded, Labour
requirements for beef production are considered by ihe
farmer to be lower than for the equivalent stock numbers
in breeding-ewes, The capitel requirements for any of the
alternatives which are considered are not a llﬂltlng acﬁor
for this farmer, although interest will be charged at sixf |
per cent per annum for all capital invested in livestock,
The resource which restricts the size of any enterprise
chosen will thus be feed-supply. Blackmore (3, 9) reports
| Al

Tthat in a year of "normsgl" rainfall , the following
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distribution of pasiture dry-nmaitter proluctioan

- 3 nA e L .’"f‘:
sRr1ng 32, 1%
summer 28, 4%
autumn 30, 3%
winter 9. 2%

100, 0%

It should be noted that the seasons as described in
Department of Agriculture's Field Research Reports divide

the year as follows:

Blackmore considers that for this locality, a 30% reduction
in pasture DrOdUOLIOH in sunmer or auvtumn because of low
“ada;all constitutes a drought and Tthat a drcught of this
nature may be expected to occur, on average, one year in five,
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It is estimated by the farmer that 1250 breeding ewes
with a 120 per cent lambing could be adequately fed under an
all-sheep system on this farm, Using Coop's (19) ewe-
equivalent system, this equates closely with present stock

on the farm, as shown in Table 5, 1.

Table 5,1

! Present Stoclk | E.5./nead ! Total E.B. ;
: 200 Hoggets _ i‘ C.6 : 120 g
i 50 18-month cattle Y 25 125 I
! 1000 ewes 1,0 1000 !
1 i

E_Farm Total | 1245 i

The seasonal availability of feed on this farm 1s then
derived as follows:-
(a) The feed available is distributed between seasons

according to measurements made bty Blackmore (3, 9).

These animals are only held on the ferm for part of the
year and E.E. are estimated at 2.5/ucad,
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(b) The total availability of feed is scaled so that
1250 ewes with 120 per cent lambing may be included in
an all-sieep plani/.

The seasonal availability of feed on this farm is

estimated in this way 1o be

spring 4670 1b feed units available (100's 1b D.0.M.)
Si.lﬂ";lﬂ.er 3930 1" " n 1]
au.t umn 4400 u 113 n n
Wmter 1 360 n 1 n n
Total 14360 " " "

These figures represent pasture actually utilised by
nimals, so that wastage and conservation losses must be
added if a figure of total grass growth is desired, The

figures as presented are on a whoie-farm basis, The total

-

production for a year is estimated to be 1,436,000 1b D,O0.I,

ané asgsuming a conversioin ratic of -

1 1b dry amatter = 0,62 1t D.0.¥. (61)

4s - deude 5 2 - T e PO — L N —
the dry matter consumed by animals each yesr is 9,900 pounds

per acre,

1

503.3 Units and Input wofficients

!
ey iy L PO ey

One feed uait represents one hwndred pounds of Digestible
Organic latter supplied or demanded in any season, Any feed-
consuming enterprise such as g breeding ewe will demand a

specified amount of feed in each season, The inclusion

Since feed requirements for breeding ewes are those described
by Coop (19), the same figures are used to scale feed avail-
ability - i.,e, feed required by 1250 ewes is the feed
available,
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of one breeding ewe in the final plaan will therefore
rexove from the D,0.K. available on the farm in any
season, an amount described by its input/output co-
efficients,

5«3:4 The Costs and Prices Used

The costs and prices will be discussed in detail as
each enterprise is considered, dowever, 1t must ts
emphasised that a "gross mergin" or "enterprise net
reveanue" approach has been used and t0o enable the analysis
to cover variable sheen and teef returns, costs must be
defined as follows:-

(a) Tixed FParm Costs: These are costis which are fixed for

the farm regardless of which enterprises are chosen

and regardless of sheep and beef returans, Included

in this definition are overhead costs (principal repay-
wents, rates, insurance, etc,), and the costs common to
breeding-ewes, beef animals or cash crops (fertilizer,
repairs and maintenance, vehicle expenses, etc.).

(b) 7Fixed Enterprise Costs: These are costs which may be

ttributed directly to an enterprise, and are independ-
ent of changes in teef or sheep returns, e.g. veteérinary

expenses,

(¢) Variable Enterprise Costs: These costs may also be

attributed directly to an enterprise, but may be affected
by any change in sheep or beefi returns. for example,
the purchase price of beef animals as discussed in 5.7
includes some cost which is related to the beef sciedule

price and may be described in the ccntext of this thesis
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as a variable ei“orprise cost,

To celculate enterprise net reveanues, both
fixed and variable en terpﬂls@—/éosts are subiracted
from the total revenue earned by the eaterprise,
Fizxed farm costs are not included in the model and
may be suttracted from the total net revenue obtained
ty the linear programme sfter computation to calculate

-

tax-paid profit to the farmer.

5.4 THE MODEL FOR CASE TARIL 1

The linear programming model for Case Farm 1 is presented
in Table 5.2, In total, 47 activities are included, 34 of these
being beef-producing activities,

For activities other than those producing beef, the value
represents the income as a result of including one unit of that
activity in the farm plan, For beef-producing activities, a
negative numter indicates that only the fixed enterprise costs
are included, and revenue from beef sales is gained by supplying
beef, as indicated by a negative sign in the beef-selling row,
to the beef-selling activity,

Positive numbers within the model indicate resource require-
ment, while negative numbers indicate supply of the appropriate
resource in that row, For example P38’.a hay-making activity,
consumes or removes 1,0 feed units from the spring feed supply
and supplies 0,56 feed units to winter-feed resources, This

operation involves a cost, denoted by a negative value, of $0,50,

1/ The way in which variable enterprise costs Tfor beef-
producing activities are inciuded in the model is discussed

in 5,8.



TABLE 5,2 - Ti% LINEAR PROGRAMMING MODEL FOR CASE FARN 1

iﬁiglable Activity 28 8 33. g4 Py Fg L Pg Py oo o
Value ~17.79 -17.86 -17.94 -18.01 ~18,08 ~18.15 -~18.22 ~11.85 -11,90 ~11,9% -12,00
4670 :  Spring 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6
3930 :  Summer 4,5 8,0 11.7 14.9 14,9 14,9 14,9 2 3.5 7.3 10,4
A400 3 Autumn 5.7 Dl Dl D%l 9.1 12.5 16,2 4,0 4,0 4.0 4,0
1360 :  Winter 5.7 5.7 5.7 57 5.7 5T 57 57T 57 - 57 5.7
Beef Sell 2,10 -2,40 -2,73 =~2.89 -3,05 ~3,21 =3,38 -1.32 «1.63 -=1,95 -2.11
g Pio Pz Py Bz Pie Pir Pig Pyg Too Py Fop Tpy
Value =12; 05 =12,90 <12:15 «18,99 ~18,66 =12,40 ~12:45 «17+79 ~17:86 - 17, 94 ~18,0% ~18.08
Spring 9.6 9.6 9,6 19.2 23,7 19.2 23.7 12.4 12,4 12.4 12,4 12,4
Summer 10.4 10,4 10,4 14.9 14.9 10.4 10,4 4.5 8.8 13.2 17.9 17.9
Autumn 7.4 10,9 16,2 16,2 15.2  14.5 14.5 7.2 T2 7.2 T:2 122
Vinter 5.7 5.7 5.7 16.9 15,9 16,9 16.9 9.5 9.5 9.5 9,5 9,5
Beef Sell. -2,27 =2.42 ~2,58 -4.% -4.81 3,77 -4,01 -3.30 =3.63 -3.98 ~4.33 -4,69
ey Yas Tz Tee Yo Tma Fest Ty Fm P2 fu Py Py
Value -18,15 ~18.22 =11,85 .-11.90 -11,95 ~12,00 =12,05 =12,10 -12.15 -2,05 =2,06 10,0
Spring 12,4 12,4  12.4 12.4 12,4 12.4 12,4 12.4 12.4 9.0 13.4 ~
Summex: 17.9 1748 - 4.3 8,8 13.4 13.4 13.4 13.4 “ -
Avtumn 173 22.9 5,1 51 51 5.1 10,1  15.2  20.8 9.5 9.5 -
Winter 9e5 95 9.5 Se B 9.5 9.5 9.5 9.5 9.5 10,3 10,3 -
Beef Sell ~5,05 =5,43 ~2,53 ~2.87 =-3.21  =3.57 =3.92 -4,29 -4.66 ~1,50 =1.73 1.0
e P36 Py Pz Fzg Fao Far 0 Pl Pz Py Fis Fge Py
Value 540 - -0.5 ~0,5 ~0,5 -4.5 -4,5 ~4,5 ~-4.5 34,0 0.9 0.9
Spring 337 = $.0 " w  wigl % " ’ 19,8 » - )
Sunmmexr 162 - - 1.0 - - 1,0 - - 16,7 1.0 - ‘%}'
- Autumn 1,45 1+0 - - 10 ~ - -1.0 - 14.0 - 1.0 '
Winter 2,10 -1.0 -0,56 0,56 0,56 . - = = -1.0 2.9 - -
Beef Sell - - - - - - - - — - - -
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The beef-selling row includes oaly one positive number,

under P35, the beef-selling activity, The 34 veef-producing
-
activities, waich have negative aumbers in the beef-sgelling row

musv, therefore, supply teef to P35 for "consumption", or sale

ck

he wvalue placedon P35. The wvalue of P35, i,z, the revenue
earned from sale of 100 1lb of carcass meat, represents the beefl
schedule price, Changing the value of P35 therefore effectively
changes the revenue obtained from all beef-producing activiiies,
Exgmple: 13,g represents an animal which consumes 9,6

units of feed in spring, 4.5 units in summer, 5.7 uaits

in autumn and 5,7 units in the winter, T supplies

210 1b of meat for sale at the schedule price of interest

as denoted by the value placedon P35, and each wnit of

activity PT’ or each animal, incurs fixed enterprise

costs of $17.79.

5.5 BEEF-PRODUCING ACTIVITILS.

One uait of any veef-producing scuivity reprcesents the
Tl - wm oy T ey e o e ] Ml et restatah s e et T = ot Ty D
ALV UEARORS S 6 e ogeel gXNllisiy i i AT Chk e g b D Yo L Ldd wq.u-‘r RE Sl=—
produecing sciivity ere -~

i s = 4+ o R SRS .,
(a) age, live-weight, and date of purchase;
- : I o r = =
(b) aze, live-weight, and date of sale;
- - e R - L — 2 Vi
(¢) growth pattera for the time <©vhe animal is on the

farm, i.e,between date of purchase and date of sale,
For Case Farm 1, 34 different beef activities are included
the matrix as siown in Table 5,2, Difilerences among these

activities arc almost entirely due to different dates of purchase

and sale, and differeant apimal growth patterns,
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Purchase Date: Three purchass dates are considered as

being the sterting point for three mzin cattle policies ~
(2) weaners may be purchased on ist December at 10 - 12
weeks of age and 200 1lb live-weight,  Althougi ro

breed distinctions are mede, these would usually

(b) weaners may be purchased at 6 - 8 months of age on
18t April, These animals would weigh 360 - 400 1b
live~weight and would usually bte 6f Angus or Hereford
breeds since farmers with herds of Treeding cows
normally wean their calves at this time.

(c) 18 - 20 moanth "store" 1/Eatt1e purchased in the
avtumn, These animals could be of any breed,

Selling Date: Three mein selling periods are considered

e

in the programme, represenving selling policies available

(a) eanimals purchased as weaners may be sold before
their second winter, 2% 15 - 20 months of age;

(h) animadis purchased &g weaners may be kept for a
second winter for sale the following spring at
approximately two years of age;

(¢) animals purchased "store" in the autumn may be sold

the following spring at approximately two years of
ng spring i 24

Growth Rates: To enable the calculztion of feed reguire-

ments for tveef animals, growth rates must be stipulated,

"Store"animals are those waich may be old enough for
slaughter, tut could gain more weight if feed is available,
The definition therefore includes any animals old enough
for slaugnter,
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for each beef activity the morthly growth-rate of an

animgl is described. Three general growth patterns are

their 1ife on the farnm, This is a growith pattern
witnessed on several of the farms visited and will
be used as a2 basis for estimating the desirability
of faster growth rates, The growth pattern is
illustrated in Fig. 5.1.

(b) a "fast" growth pattern wiere animals are given a
much higher plane of nutrition, particularly over
the winter period. For the two Case Farms

considered, the "fast" growith pattern will be

e

based on weight recording previcusly carried out

P = - ¥ L ol Tm ~ o oL S ¥ 3 . =
on the Jarm, using the fasvest growth rates which
T g = 2 MY = 3 " oy e 5 o - e
have becan observed, Thig growth patiern for Case

Farm 1 is shown ix Fig, 5.1.
(¢} +he growih pattern after 418 monihs of
animals purchased as weaners is ggain based on
previous figures attained on the farm being
examined, For animals purchased "store" and tzken
through a second winter, a similar growth patiern
is assumed, as shown in Fig, 5.1.

56941 Costs and Prices for Beelf-Producing Activities

The costs and prices for beef-producing activities will

be considered in detail in 5.8 where adjustment will be made

for those costs and prices which vary with the beef schedule

price,
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Se D2 Beef Producine Activities in the lModel

-

The beef-producing activities in the model for Case
Farm 1 are summarised in Table 5.3 where purchase and sale
dates, age and live-welght at sale, are noted, Carcass

weights at sale are calculzied from essing-cut percentages l/.

DJ
(')

Activities P1 - P7 represent "slow" growth-rate animals
purchased'in December &t 200 1b live-weight and sold
before their sccond winter in seven drafts at monthly
intervals from 1st December to 1st June, Animals
represented by activity P1 are sold on 1 December, P2
on 1st January, and so on with P7 being sold on the
1st June,

Activities PB - P14 also represent "slow"growth-rate
animals, but differ from P1 - By in that they are

purchased at 360 1lb live-weight on

with animals represented by activity PB sold on

t Desamber, P2 on 4st Jaauar]

but these are not sold until tThe spring following
their second winter, Animals represented by
activities P15 and P16 are purchased as weaners on
1st December at éOO 1b live-welgnt, while those

represented by activities D17 and P18 are purchased

o

at 360 1lb live-weight on 1st April, Animals

1/ Dressing-out percentages are derived In Appendix 1 but may
be defincd here as the percentage of animal live-weight at
time of slaughter which is represented by frozen carcass
weight, i.e, the weight used a5 a tasis for payment after
slaughter,
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represented by activities P*5 and P17 are =o0ld on

ck

months o age, while those

o

1st November, at about 2

A4

el >
e

resented by activities P16 end P Pis are sold one
month laver on 1st Decenber,

Activities P19 - P25 represent "fast” growth-rate animals
purchased on 1st December at 200 1lb live-weight,
As with activities P1 - P»?# these animals are sold
in seven drafts atl one-monthly intervals, with animals
representved by activity P being sold on ist December,

; &

on on ist January, and so on with P25 animals being
sold on 1st Juue,

Activities ?26 - P32 also represent "fast" growth-rate

animals except that all are purchased on ist April at

360 1bv live-weight, Selling dates are again at one-

oo apsy wde ) 5 s wlaisy N
monthly interve iith animals revresented by activity
o~ e =} g = - e T - ~
P26 Peing solid on 157 December, P.~ 0oa jst January, aznd
&
S opeeln Trasar
Pow 00 %5t June,
32
. e T x - L R | - - -~ P,
fetivities P.. - P,, represont beef animels purchased at 18
33 3%
i g = o ol T [ P - "~ s - S 2 P ks i
mentins of age on st llareh, vo e ccld at atout Two
* - - A e o~ = s A e T
years oI age. Animals represeanted by activiwy 233

= gt

are sold on jst Septemher, while those represented ©TY
P,, are so0ld oa 1st October,
34
The beef-~producing ectivities arc ciscussed in greater
detail in 5.8 Feed requirements for each of these activities
4 .
are calculated according 1o live-weight and growth-rate for
the period the animal is on the farm, For example, the animal

eed reguirement of 4.5
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feed units or 450 1b D.O,IL. Poxr zetivity P8 however, animals
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e st of Agril and are sold on

the 1st of December, so tlhie requirement for summer feed

Feed requirements for all animals are calculated on
an annual basis, Animals which are preseat can the farn
for more than twelve months thus have a double require-
ment in some moanths within tne yesr, In this way total

=3

requirements in ary month may irclude those Ior a

Hy
0

ee
young animal plus those for a similar animal twelve months

older,

5.6 THE PARANETRIC BEEF-SELLING ACTIVITY
To enable a range of beel schedule prices to be considered,
it is necessary to include a procedure iz Tihc model which takes
-

account of the relationship between the teef schedule price and

the income from the various beef-prcducing aciivities ol interest,

This is schisved by uvsing a "veef-selling® setivity"™, P35
Any teef~producing zactivity in The model supplies teel to this
selling agctivity wnlenr then sellis 1t at the beef schedule mrice of
interest, In this way; & price change for the sellizg activit
will automatically mean a change in reveaue for every beefi-

producing activity in the model,

Phae income Irom any beef-producing activity is in this way
represented by the amount of meat or the ccrcass weight evailable
to the beef-selling activity at the time of slaughter, Incone
is therefore ‘ractly related to tvhe current price placed on the

-

veef-gelling zctivity, Tne Values included in the model Ior Tveef-

producing activities therefore reyresent culy 1-.. fixed eanterprise

costs for each, as defined in 5.3.4.



This parame<ric procedure 1is necessary because of the large
numktexr of teef-producing acvivitics whick are included in the
model, The number of sheep activities included do not justify

5,7 TEHZ CORRELATION BETVEIHN P SCHEDULE PRICES AND REPTLACENMENT
COSTS OFf BEER ANIMALS

Because of the wide range of tveef schedule prices which are

et A 2 s P 3 3 A ey i et s -
considered, it 1s not realistic o assumz a constant price Ior

replacement cattle, It therefore becomes necessary for the
zmodel o take some account of the correlgiion between the beef
schedule price and the cost of replacement beef animals,

The price a farmer is reguired to pay for replacemxent beef
animals depends on a number of factors, In particular the
following influences may be noted:- - '
(a) The current beef schedule price
(b) Confidence in the beef marke:, especially during the

expected lifetime of the animal being purchased,

(¢) The aveilability of feed on the farms of possivle

(@) Coafidence in markets other than beef, especially milk-

products, fat lambs and wool,

o

(e) The availability of se with which
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farmers can finance the purchase of capital stock,

current level of farm iacones, Thig effect is

—
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arplified by the presexnt systenm of prozressive incoue
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g0 that ir a kigh profit yecar farmers arc prepured

-+ oy et - - = .y
to pay considerevly mors for capital stock,

In attempting to estimate the impact of bteef schedule prices



on replacement costs, several prociems emerge, Firstly, any
estimate must necessarily e based on aistorical data, and
ffecv purchase price,; the
effect of any one facvor is difficult to isolate. Also, with
rapid expansion of the bteef indusiry, information gathered with-
in the last few years is not representative of a stable relation-
ship, and information gatinered before this time may no longer be
relevant,

The problem is considerably simplified; however, if the
following assumptions are made:-
(a) The current beef schedule price is directly related

to confidence in the future merket Ior beef,
(b) The availability of stock feed has the same impact

on veef prices as on other possible farm enterprises,

= 1

The future prospecte for othcr possitle

-
farm
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(e) Taxzation effects do not vary.

Under these assumpiions, expected purchase price will be
influenced ty only one variable, the current beef schedule price,
The validity of these assumptions would necd to be investigated

-

with regard to a given set of circumstances, gnd foxr a farmer
purchasing replacement cattle the price he would be prepared to
pay would almost certainly be influenced by such factors as
current feed ava 11abi“'ty,

The South Auckland Beef Development Committee assembled

information on beef schedule prices cnd replacement costs for
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the years 1957-69 (2), and this information is presented in

in this public

(6]

tion that ...

)
£

Fig. 5.2, The comment is = a
"store cattle prices flacuua:c from year to
year but are closely assoclated with the be
cercass export schedule prices."

Pig., 5.2
Store Cattle Prices and Expori Beef Carcass Values (1957-70)
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Sources: South Auckland Beef Development Committee

Publication (41970) - "Buying and Selling Policies"
For -the purpose of this thesis, it is assumed that any
fluctuation in the replacement costs of beef animals may be

e . e

attrivuted entirely to changes in bveef sciiedule prices,
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Estinates are derived for animals purchased at three
defined periods as follows:-

(a) A 200 1b live-weizht animal purchased at weaning on
18t Decexber, This animal would usually be reared
on g Gairy farm,

() 4 360 1b live-weight animal purchased on 1st April,
at avout 6 -~ 7 months of age, Thig animal would
usually be from a traditional beef-breed herd,

(v) A "forward store" enimal purchased at 14 - 18 months
of age which could have been slaughtered as a "boner"
at the time of purchase,

To facilitate estimation, the purchase price may be
partitioned into two parts -

(2) a part which will be independent of current beef

schedule price,
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Prom observaiions made by Dattimore (43) and those presented
in I'ig., 5.2, it can be seen that purchase price is almost directly
related 10 schedule price for animals which are killgblie as boner
cattle, whi;e for smaller animals a less cirect relationship
exists, In other words, the dependent part of purchase price is
greatest for heavier animsls, while for small animals such as
weaners, the incependent part of purchase price is greater, This
may be explaired as follows:

Lattimore (43) has estimeted that the cost of rearing a calf
is $14,50, and fhis is independert of the beef schedule price,

The cost of a calf at birth is influsnced by the demand for these
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animals which bears some relationship to the beef schedule price,

The caif-rearers' profit margin is also likely to be influenced

=t

older and heavier, the iInfluence of rearing cost

Pingily, at the time of slaughter, an animal's value is diciated
entirely by the value of its carcass, In this way the independ-

ent part of purchase price diminishes as ananimal approaches
gslavghter weignt while the dependent part increases,

A trial-aond-error method was used to derive relationships
between purchase prices and schedule prices for the three classes
of animalsdefined agbove, The independent part of purchase price
for a 200 1b wearer is estimated to be its rearing costs, $14.50,

while this effect diminishes to £10.00 for the independent part of

Hs

or

purchase price for a 360 1b weaner, The independent part

T DO | LRy vl PR SO 2 A Ay
Lorviara-~-gvore 2A1LELs 158 Tae gnoun

7 1 .. i - b = ik & Pt Y Cr iy i, 1 £
The dependent part of purchase price approzimsites the current

Por a

relevant figure is 180 1lb of carcass meat, Hor "forward-store"

]

animsls which mey bte slaughtered, the vearisble portion of purchase
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price is represeanted by the car

The total purchase price may be expressed as follows

where -
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= +{otal purchase price (8

s () L O S Walat P ) I T T o
carcgss weight in 400's 1b a2t time of purchase

(2) a 200 1b live-weight weaner
P = $14,50 + 1,03
(b) a 360 1t live-weight weaner

P = $10,00 + 1,8 B
(¢) a "forward-siore" animal

P = 2,00 + CB
Example: For the three beef schedule prices of $15,00,
$20,00 and $25,00, the following purchase prices could

be expected for the taree claszes of beel animals defined

above, The "forward-store" animal, (¢), will be taken

4

as 350 1b carcass weilght for the purpose of this example,

R -~ . S Ty e - T -~ = -
Some Zxampnles of Calculaicd Purchese Prices
i o ;UL S, ([P {5 Jar S LS f P Ve L }
i Schedule Ve300 1bj B35, O $20,C0 $25,00 i
t i
. il [N \ =~ = e g
Purchase price (&) (a) | 29,5C 34,50

———— i g S ins 3

£
L g
L)
o

N
(¢}
— s

These figures agree closely with those reported bty Lattimore

ct

(43) and appear to reflect reasonsbly well, the impact of changing

veef sclizdule on the market for replaceiant animals according 1o
Watson (64), for the 1969/70 scason, Lijustmeat may be required
for perticular circumstances in some seasons,

I¢ will be seen leter ithat these calculations have important

implicetions in the programming matrix,



5.8

COSTS OF BEET

The inclusion of a "beef-selling activity din ©
ailows an automatic adjustmeant to be made for
cost structure associlated with change in beef schedu

me

lnere are

three ts wanich xa

co

schedule price -

(a)

(0)

(e)

availaeble for sale, at
the beef-selling activity,
price can therelore bve si

the amount

Jen . R St ~ s - -2 % -2
ae On 0L Ireo.LaCEmeny COstT i peel

porti

in 5.7, which is directly related to

i " 3
cistusged

eriod the an

drmal 4 s emsare
L3324 18 L& iily

el

of purchase

beef schedule price at Time o

Any beef-producing activ incom

T dule pric

= ke
5 nto

o
T
e e 0i e

a2e sci
Costs whic:
mply represented by subira

of beef made

Bxample: A Dbeast zurchased as & weaner at 260 1
weight is held on the farm for 12 moaths a2aéd sold ail
carcass weizht of 400 1b, Deathns sro estinm

per ceat of animals, The caleulation would be

(a) Carcass weight of live aunimals at the time

is 400 1% per beast,

()

The portion of purchase cost oI

103

vy be affectsd by the beef

by maxing beef
rest, through
a very with beef schedule

tions from

= R o
stingted gt four

as follows :=

of sale



(c)

(e)

—
Fy
~

In
related
by teef

760
Deatns are estimated at four per cent. The

),y i S * a5 ¥ .-
average smount of meat unavsilesvle Zor sale,

per animal 1s thus -
(400 x 4) = 46 1b meat (1ii)
100

Total meat subiracied Ifrom carcass weight

’180 ; ("3 “Clﬁc.ueg
10,8 (intercst
16 (dea 1...::)

206,8 1b

Adjusted carcass weight for transfer to beef-

selling activity -

this wey, allowance has been made in the model for costs
to beef schedule price, Costs which are not influenced

schedule price, such as the independent part of purchase

price, can simply be totalled arné included as a Iixed enterprise

cost for each unvi of activity, or each animzl included in the

fTarm plan, It should e noted that ret carcass weight for

1/ This was discussed in 5.7. The 180 1b of meat subiracted
- has g value related to the beel schedule price of interest,
This 1s the dependent porvion of purchase price,
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transfer to tiae teel-selling
represent revenue Ifrom wmeat sales after subiraction of those
costs which very with the beei schedule price, The net carcass
welgnt is thereiore not g measure of actual beef produced by th
gnimal for sale, To arrive at aciual plysical meat production,
subtractions to cover the variable portions of interest axnd

purchase cost must be added back in,

o0

The total costs of five beef-producing activities are
presented in deteil in Teble 5,5, These are based on data

athered during discussion with Tarmers, except that in some

8o

instances figures particulsrly relevant to Case Farm 1 are noted,
The sbbreviations in Table 5,5 are expleined as follows:-'

(a) Activity No. The gctivity number identifies each

individual beef-producing activity or policy, Thus

14 units of P, in g Zarm plan represeants the purchase

il i
= . o A - . -~ o o - = a 4
of 14 beef agnimals in December to © S0V at tne
I SRR T ot ok o o a4 oA s - S, .
CESACWT FOoWiuil ate Lo sade at 1D HCATAS 0 a2ze 1L

farch at a live-weight of 840 Ib,

bamt

2,3 ¥ e ms g Ea o oo o (- T, | L
(b) Bought: The date of vurchase is sitipulated and is

taken at the first céay of the moath shown,
(c) Sold: The date of szle is also taken as the first

day of the month showa, These sale dates are chosen

as being representative of the time of the year vwhen
the farmer might consider sending veef animals for
slaughter,

(d) Months On:  The number of mortuns sreat oan the farnm
by each animal is the tize period between date of

purchase and date of sale, This 1s the time period



Table 5.5

Details of Five Beesl-Producing sctivities
(a) Activity o, P, i Ps S Pys |
{(b) Bought Dec, Dec, April A4April Dec.
(¢) Sola Dec, Mar, Dec, Peb, Nov,
(¢) Months on 12 15 8 10 23
(e) Age at Sale 15 18 15 11 26
(£) ILive-weight (purchase) 200 200 360 360 200
(g) ILive-weight (sale) 690 840 69C 810 1140
(h) Dressing-out % 46,9 48,4 46,9 48,1 51.4
(i) Interest “"rate" 6,0 T:5 4,0 5.0 11,5
(j) ZLosses (%) 2.5 %5 345 145 3.0
(x) XNo., lice sprays 2 2 4 1 2
(1) ¥o, worm drenches L 4 2 2 4
(m) 300 1v drench costs (%) T2 + T2 - - T2
(n) 500 b drench costs (8) 1,20 .20 1,20 1,20 1.20
(o) Spray costs (8) » 50 « 50 .25 25 50
(p) Total veterinary ($) 2,42 2,42 1,45 1,45 2,42 |
(g) TPixed interest cost (8) o5 1.09 + 40 50 1,67

-

(r) Tixed purchasc cost ()

(s) TFixed Enterprise cosis () 17.79 18.01 91.85 711.95 18.59
+t) Meat loss (interest) (400%s) .06 ;08 oo .09 .12
(u) Heat loss (purchase) (40¢'s) +4.00 4,00 4.8 1,80 1,00
(v) Meat loss (osses) (10C's) , 58 o1 .05 .06 .18
(w) Slaughter carcass wi. (100's) 3.2 4,57 3.24 3.0 5.86
(x) Totel meat loss (3500's) 1.14 1.98 1.852 1,95 1.30
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(g)

(h)

(

)

A ~ - m L P e e H o T .
Agze at Sale: This is tThe total age, in months, of
o PSRRI 1o o 1 i o o | LY, Loy o
animals at time of slaughter. A birth date of 1st
[, pr = ey P 2o - e Ty gl o A | 3,
Septiember is assumed for tihis estimace, ror the

purpose oi this study however, animals are ke

described in terms of live-weight than age.

Live-weicht (ourchase): ILive-weight of animals at

time of purchase is defined o enable calculstion of
purchase price and as a stariing point for future
growth on the farn, For wegners, live-weights of
200 1bv at 12 weeks and 360 1b at 6 - 7 months are
assumed, These are not suggested as being optimum
weights and meny farners suggest that heavier weights
are desirable, They are, however, the weights at
which gnimals are usually ofifered for sale,

Live-weighi (sale): Live-weight at sale is the

conbined result of live-weight at purchase and weight..

gain on the farm. The growth pattern 1s described
according to Fig, 5.1; and for any date of sale, g
particular live-weight will have been reached.

Dressing-out %: Dregsing-out perceatage 1ls the

percentage of an animal's live-weight which becomes
£ slaughter, This percentage

varies with live-weight, ss described in Appendix 1.

Interegt "rete: This is the Zinteregt vz used to
calculaie the opporiunity cost of cepitz. invested in

_ . JRp . .. e - -~ - - .
stock, in dnterestv rate of six per cent per anaum

1067



(3)

(x)

time cach animal spends on the farm, i.e., before
purchese cogt is recovered,

Thus activity I 1'which invelves grazing animals
oan the ferm for 412 months has az interest "rate' of
six per cent, while animals which are pregent on the

ferm 15 months have an interest "rate" of 7% per cent,

n purchase price,

&
¥
05!
@
{oF
O

As purchase price is divided into an indepcndent
part and a part which varies with schedule price, it
is considered in two parts under (g) aad (%) in
Table 5,5,

Losses %: This is the percentage of animals lost
by death for each activity during the period animals
spend oan the farm,

These estimates are based on farmer experience

n the

!

which hgs shown that most losses occur early

animal's life, With P,, for example, animals are

15
purchased at 12 weeks o0f age and losses for the
following 412 months on the farm are estimated to be
2.5%. For P15 enimals are purchased gt the same
age but kept on the farm an additional 11 months
and totzl losses are estimated at 3,0% of animals,

‘ Ly mi = S L S - -
No, Lice Sprors: The aumber of times animals are

sprayed Ior external peresites is specified o
enable calculaiici of veterinsry costs, Animals
on Cgse Farm 4, as on most farms encountered during

ferm visits, are sprayed in Dec,/Jan, at 4 - 5 months

108
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(m)

(n)

(o)

108

of age and again 4 - 5 montas later. Veaners purchased
in December thus regquire itwo sprays while those pur-
chased in April recguire one,

N Tl e 1 ™ N 1 Mo o 3 % s T o . . ——
No, Vorm Drenches: This is the number of +timees snimals

would normally be drenched for internsl parasites during
their tizme on the farm. In sowe years considerably
more drenching would be carried out, while in others

2

Tewer drenches would be required, The figures used
however, are the usual drench requirements for this farm,

Two dremches per head are usually administered to
weaners in the 3 - © monihs age rarge, with a further
two after this time, It is not normal procedure 10
drench animals 18 months of age or over,

300 1b Drench Costs: Drench costs are related 1o

animal live-weight and using 1969/70 prices are estimated

"at 12 cents /100 1t live-weight. For weegners purchased

- -

in December the two drenches administered before April
would be for a live-weight average of about 300 lb,

re, L -~ %, e = o P 7 e il £ =
Costs are therefore 36 cents/drench, or 72 cents for itwo,
as shown for Pj.
500 1b Drench Costs: These are included for znimals

drenched after April atv an averzge live-weight of about
500 1b, Costs are therefore 60 cents/drench, or 31,20

for two as showa for P,
le

-

Spray Costs: The cost of spraying for extiernsal

parasites is estimated to be 25 cents/animal, again
tased on 1969/70 prices., Thus for P, which is sprayed

s

twice, total cost is §0,50, while Zor Fg which is purchased
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(g)

(t)

(u)
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in April and only swrayed once the cost is 30,25.

costs for esch animal, Irom farxer expericnce on
Case Tarm 1 and discussions with other farmers, these
two items represent almost the eatire veterinary

expenditure oxn beef animsls,

ck

Fixed Interest Costs: Trhig is The interest cos

o

charged zgainsi the portion of purcriase price, which
is independent of scaedule price for each entverprise,
The interest "rate" used is thai discussed under (i),
Thus for PT the fixed portion of purchase price is

$14,50, the interest “"raje" is six per cent and the

TS w3 Thyas ] s TR =ra A 1A e o - L2 s
Pixed Purchesse Cost: Pixed purchase cost is the
N S S L O SR Es e G e R 5 " g
annan g noT OV 7 = a2 TnaImMonagon 3
lﬂuv;go‘;aem‘.b ;.40_-. e L0 15, & i LEER L B AL C;ZE]...;\.. ~ 1ce
i i i e vrers wriidiiy Ve e dh e En i vt os -
WA2LCO JdoEs noY Tarly Wiwi pegl sCyrLduse Drice, as

32 e e G AT
grL3gcusgea SRR P

Me—r 7 T = R . BN T S R S i e S e &m0 ¥l L B e ey ey ay
Lotal SITEH LGN VOSLES l0ual LLXeR SeRTUeYCIrinpe

I ke oY - o e F RS | e AP Y R .
costas represent The summation of wlidse COSTE Lrlurred

i,e, veterinary cosis plus the independent part ol

e ¢ =y Ew = PO ISR 1 | B |
IZcot Loss (purchase): Represents the wveriable

O L ) . P “ - - A =~
portion ¢f nurchese prize in ferms of 100's 1b., saie-



(v)

(x)

5.9

Meat Loss {losses): This figure represeants carcass

discussed in 5,8, Phus for P, with three per cent

losses and carcass weighi at slaughter of 586 1b,

derived from live-weight at slaughter (g), by the
relevant dressing-out vpercentage, (h), This is the
saleable meat available from each live animal at

time of slaughter.

=3

fotal lieat Loss: Total mesat loss is the summetion

iy

of (t), (u, and (v), and represents those cost

which are related to schedule rice for each beed

et NasmAaocio - i ole M- DX A= S ! B -7
AT LEXC8SS WEBLEZIGS LIZ48 IZIZUe 1o GeXlvel SF BUls-
—.'—-.-n—.c-'—--: L i o o Sk a0 s T cenes -':"ﬂr)'-"] SlAm s e ine T coaTtaan
L il bLlls b B = I N e e e O = s Col Laoo
. = Y ol Armvmoa SO . VL IO L TR S Y St W
Weigny AT CErCass wWelgny 1s Cczicuigied 1o

=] . =

(n), the meat subitractions +o cover the dependent

portion of purchase and interest costs must be added

to net carcass weight,

THE BREEDING-EWE ACTIVITY

111

The main sheep enterprise on this property is revyresented

by the breedinz ewe activity, PBS' Bgech univ of sheep asctivity

aowever, represents not only one bree
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and a proportion of a ram, and cwe replzcements, The sheep

and Tat lambs for sals, Profitablility could be increased by
aising lambing percentage or wool produetion, which would not
markedly increzse feed consumpiion, Therefore, within

1

reasonable limits the sheep returns caan legitimgtely be varied
without alteration to the feed requirements. In any event
variation in sheep returns can be atiributed largely to price
fluctuations rather than increasecs or decreases in physical
nroduction, Since ewe replacements are reared on the farnm,
increased sheep retwrns would not mean increased replacement
costs for thais farmer,

The feed requirements.for the sheep activity are those
0
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will be ssesumed since these production figures szreec closely
with previous sheep periormancs on this farsm. Feed require-
ments in the model thus becone -~

Spring 373 1t 2.0.1

Summer 162 1k D.0.d.

Autunn 145 1z D.0O.X,

Wintexr 210 1b D.0.I,

Total 890 1b D.O.M.

The net revenue of ithe breeding-ewe enterprise P36’ has a value
represented by a gross margin or "sheep price, as dlscussed in
5.2.3, for each breeding-ewe wintered,

5.10 THE CROPPING ACTIVITY

The crop which is consgidered for Case Farm 1 and represented
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by activity P.. is bLariey, - Cash-crops can be comnsidered 1o
have a "feed reguirement" sincs they make land unavailable for
roduction, This reguirement is from the time when lan
is first ploughed to the me waen gras3 has veen resdown and is
availzble for grazing,

For barley, iand may be ploughed on fst September with the
rop being harvested the following Jaanusry/February, Crass

b - P S | 3 A 2 TTan \ % £ =y - =1 e
2y be resown at the end of Iiarch and the farmer considers that

» the winter followinz sowing, One sgcre of varley thus
"consumes" the following proporiions of grass normally produced

by an acre in easch seasoni-

Spring 100% of one acre's grass production
sSumnmer 1 OO?{, n i i u W
Avtumn 5% " 0 " "

Winter 50% 1 1 i 1 1
Thus in the spring the barley crop makes one acre of land

totally unavailable for grass produciion and subseguent stock

o
=3
consumption, while in the winter half of the normal production

-

is available, The feed requirements for the model are

S

caleulated eccordingly, ¢.g., Spring consuaption is {00% of one

acre, Bach acre in the spring would normally produce 1980 1b
B30 [ One acre of crop thus kas a z wing "feed-requirement"
of 19,8 feed units,

The net revenue for tarley is estimeted wiis all operations

carried out on contract, since
necessary machinery, Costs and yields are Tased on estizates
by the farmer from experience gained by barley growers in the

district.
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cultivation and &rilling 5 0,00
seed (3 buskels a2t 31,50 $ 4,50
fertilizer - S 2,50
weed spraying $ 2,00
spray (army worm) $ 1,50
harvesting 3 38.00
sacks and twine $ 1.50

g5
wm
-
\n
(@]

freight

cultivate and return to grass

€ 3
;ﬁn.

(&

o

grass seed

&
-

Ut
O

sundry

$42,00 per acre

For a crop of 80 bushels/acre which could be expected in
this district the net revenue with a barley price of $0,95/
bushel would be $34,00/acre,

Apars from the barley-growing activity, P 5 no other

cropniag activity will e included in the model for Case TFarm

1 as the farmer does not believe other cash-crops would be

feasible and considers that fodder crops pvoguce less feed than

grass on this farm,

5,11 HAY AND SILAGE MAKING £CTIVITIES, P 3

}

In transferring feed from one season toc another, there are
three fzctors %o be considered:

(&) the direct financial cost of conserving pasiure and

1/ As the retura from one acre of carle; is calculated on an
enterprise net reveaue basils, only feritilizer reguirements
in excess of those For one acre of pasture are included in

the costs,
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\D) the deprscizstion in rTeeding valune ol conservad
pasture;
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of pasture conserved which is lost for mechanica

reasons during the conservation, storing, or feeding

operations,
The two main costs are thus direct firaoncial losses

represented by (a) and conservetion losses represented by (b)

and (c), Each unit of feed coznserved therefore involves a
financial cost and results in less than cxn: uwait being

available for subseguent feeding, In esiimating these

factors, figures used are those sugzested by Walier (61),

1 1b average pasture (DI} ¥ = 0,62 1b D.0.IM.

1 1b pasture hay (M) = 0,46 to 0,60 1b D.O.M.

4 1b pasture silage (D) = 0,45 to 0.65 1b D.O.M,

Beczuse there gre only small differences between the feeding

-

value of hay aa

i
l.—
CJ
_‘
-.,
pa
.’:;‘
()
H
w
Hh
t. 1o
[61e]
=
H
(o)
w
(&)
H

silege; a2n average

F.).l

d pasture D.if. = 0,53 1o D,0.#, will te used

W
3

1 1% consexrv

f4v]

for voth hay and silzsge,

The analysis is based on uaits of D.,U,E,, and
1 1b D.O.K. = 1,62 1b pasture {(D.I)

& 1 1b D.0,M, (as pasture D.I.) supplies (1.62 x 0,53)
= 0,86 1o D.0,M, as hay or silage,

i 3 el ade B -~ 4 v T ar Hlaas = o

The deprecigtion in feeding value can therefore be osm mated

been estinmated at 30 per cent (47), so

Y DNl is an ebvreviation for dry matier,
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that conservation losses in 4nial are 44 Jer cent, Bach pound
L BT e A - = - - -t P P = o Tl
D.0,M. as pasture conservid therefore resulis in 0.56 1b of
T.0.3., heins swveilatnle N it o T e R 1 s Womvr e M e
JeUeils OCLLZ &VEl.iailie Zor su “oCJUenT IECLLINE as sy co —LEge,

The costs of feed conservation sre similar for hay or

£

— L - | ke ] - e 3 2
silage These are caleulated oa the basis of

each 400 1b of

1
O 1. conservsag,

*OO 1t D.0.1. (as pasture) = 56 1b D.O.H. (as hay)
= 106 1b DM {as hay)

and 106 1b D.H., (hey) would Te equivalent o the material con-
tained in two bvales of hay, Costs of harvesting and ba
are estimated ai 20c/bale, and storage at 5¢/tale, This gives

a total cost of 50 cents for each 100 1k D.0.#, mzde available

for hay or silage.

Summary: 100 1v D.0.HM. as pasture supplices 56 1t of
D.0.K, as hay or silage at a2 cost of &C.20, Bazch unit of hay

-1

or silage making activiiy represenis ihe coaservetion of

approximately two tales of hay.
In the model, zll hay or silage naking activities supply

feed in the winter, For example, actvivity P 8 tekes ongunit

summey and autumu respectively for subsequent feeding -in the
winter,

.12 THE AUTUMN-SAVED PASTURE ACTIVITY, 2.,
Ineluded in The prograzze i3 an activilty which gllows feed

to be tTransferred from zutumn 1o winter, ince a0 cost is

involved in this transfer, winter feed cesn aever have g greater
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transfer Zror suiumn to winter had been
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included in any computved ferm plan, a restraint could have been

T - - [ 0 PRCNNL IO 4 == S, a i A 5 =
imposed to ensure thal the itransfer was xert To levels

practical on the farm, In no cese, however, was more than one-
third of the autumn feed-supply carried into the winter, Since

a three-month season is involved, this implies that pasture need

only have been saved Zor up to e month for subsequent feeding,
4s Brougham (411) recommends a 60-day grazing rotation on the

the Tfeed transfer which occcurred would be

ferm during autumn, the I

Activities which allow feed-grain to be purchased in any

segson are included

100 1b D.0L.II, costs will be calculsted on this basis.

The farmer could have purchased barley-meal at $60 per 2000 1
in the 1965/70 season, arnd again using figures supplied by Walker

i
13

(61) this becomes 4.5 cenis per 1b D.0.IL.

£

used in the model, The purchasse of feed is entirely related to
price, so that barley meal is used whiclk is considered by Walker

to te the cheapest source of D.O.I, Yo losses during feeding are

ince farmer experiences has shown that losses are

1/ Imputed value is the “shedow price” of g limiting resource.
Por any form plen, the price which couvid bve paid for an
additional vxit of & scarce resource 1s czlculated, This
iz its imputed vealue for that plan with a given cost and

s L ot b ot
DIrile gTrIucTIUrC,

in the model, As each unit of feed represents

. or 34,50 per feed unit as
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Some fertility loss is sssociaied 'with hay-selling

is included so that

hey-making costs 20c/vale
fertility loss 40¢c/bals

In this way the supply of 100 1b D.O.i¥,, or oxne feed-

Ttwo paies of hay with

)

unit, mskes available for sale
total net retvran of $0,90 per 100 1b D.C.H.
5 1443 Surmmary

At the costs and prices sssuned, returns Ifrom lamb

fattening and hay-selling are the same, using a feed-unit

casis, The Tarmer's choice srould depend oa relavive
pricea for the ©wo in any one secason, There is no point

in differentiating between tihe use of gurplus feed for

lgmb fattening or hay-seliing, and Ior the restv of this

se referred to

I_.\\.

It is normel feraing practice 10 azpiy 2 - 3 cwi, oF
potassgic super 10 an area citer rerovel of a hay crop.
This would cost gbout $6,00 per scre apvpplied and assuming
2 crop of &0 bales/acre, fertiliiy replacement becomes

10 cents per bale,
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as feed-selling activiti~sz, Cne unit of activity P4

LY

a1 : W = i srm S 1Y o 3 B
magkes 100 1b D.0,¥. avaeiliable for hsy-selling or lamb
atitening in the summer. vwhaile & unit

rakes vhe same amount aveilable for sale in the autumn,

both with a net retura of $0.90/feed unit,

alternstives 10 the farzmer which include Tat lamb farming, beef-

The real resiraint to any enterprise chosen is feed supply,
and Tigures for this are derived in pari from previous stock
performance on the ferm and ia part from herve:iting nmeasurements
made by the Department of Agriculture at Ilock House,

The input/output ccefficients and costs asscciated witl
possitle farm enterprises are typical of those encountered dufing
discussions with fermers, and figures are derived for these
accordingly,

The parametric beef-sgselling activity allows the impact of
changing beef schedule prices to be examined. To do this,
cognisance must be taken of those costs which gre relagted to
beef schedule price. In perticuler, the purchase price of

-

replacement beef animels is found to vary with beef schedule

f-.

price and s method of incorporating this relationship into the

model is descrilbed,

used for Case

E;
E

(a
£
(&
U
@
P
)
(]

The parametric lineaxr programmi

Farm 1 iz presented and each activity is dGiscussed, The model

B

=

is not complex and illustrates the fact that optimum farm plans
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CASE FARIN RESULTS

6,1 INTRODUCTION

In this chapter the results of a linear programming analysis
applied to the Case Farms are presented, The model presented in
Chapter Five 1s applied to Case Farm 1, and Case Farm 11 is
descrived together with alterations made to the Case Farm 1 model
so that it can be applied to Case TFarm 11,

For both Case Farms, breeding-ewes are compared to toth
"slow" and "fast" growth-rate beef animals, and results are
presented in the form of Price Maps, For Case Farm 1, the effect

of reduced summer ox autumn feed supply is examined,

6,2 GZNERAL COMMENTS ON PRESENTATION OF RESULZS

3 7

Since the models zre almost identical for both Case Farms,
activity numbers will represent the same ferm eniergzrise Ior bolh
uniess otherwise stated,

The models presented in both cases include Toih "fasi" and
"slow" growth-rate teef animals as defined previously although
for Case Farm 11 "fast" growth rates will not be the same as foxr
Case Farm 1, To examine possible farm systems with only "slow"
growth-rate beef animals, "fast" growth-rates, i.e, activities
P19 - P34, are simply excluded from the model, Vhen "fast”
growth-rates are examined, "slow" growth-rates are left in tTae
model to enable comparison, but as will btecome evident, oaly
"fast" growth-rate animals are selectci,

In presenting results, it should bve noted that activity
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levels have teen rounded to the nearest digit, since the
purchase or sale of fractions of any animal is obviously
impractical, The rounding errors involved are small since
in no case does the introduction of activity levels at low
levels_pecome critical such as would be the case for example
with employment of labour units. Integer Restraints (26)
could be imposed in any aralysis where the introduction of

activities at low levels became criticel,

6,3 THE RESULTS FOR CASE FARM 1
The results with two possible levels of beef-cattle
performances are presented separately,

6.3,1 "Slow" Growth Rates

The Price Map for "slow" growth-rate beef animals is
presented in TFig, 6.1 and the activity levels for each
farm plan represented are given in Table 6.1, A sheep
and beef price, together with the total enterprise net
revenuel/or value to the farm at these prices is also given
for each farm plan, It should be apparent from Fig, 6.1
however, that these price combinations are only exampnles of
the many price combinations which are defined by one farm '
pla.g/. Similarly, the revenue stated is only relevant to

the particular combination of prices associated with it,

1/ See 5.3,2 for a definition of net revenue, The "Value"
*in this context is synonomous with total enterprise uct
revenue,

2/ In all tables which are presented, the highest beef price
quoted is taken from a farm plan which is optimum for teef
prices up to 330,00, In Table 6,1 for example, a beef
price of $27.2 is quoted for plan 12 and this plan is
optimum for beef prices up to $30,00,



FIGURE 6.1

PRICE MAP FOR "SLOW'" GROWING BEEF ANIMALS, CASE FARM L.
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Table 6,1

Activity Levels for Farm Plans in Figure 6,1

[PLAN [ BEEF [ SHEEC [PCAN |
NUNBER | PRICE | PRICE | VALUE P1 P3 P4 P6
($) (%) ($)
1 10,0 546 9450 - i - -
2 0.5 9.0 14163 - - = =
3 20,5 19 o5 17329 - - - 145
4 20.1 11.0 16704 - - 43 134
5 20.5 11.0 16926 - 219 - A2
é 209 1.8 17051 - 141 - -
2 18.3% 9.0 14174 - 253 - -
8 18.7 9.0 14456 - 202 = =
9 18.9 9.0 14620 - 203% - -
10 16.6 5.0 1{956 - 196 = -
11 24 .1 5O 19960 (161 219 - -
12 27l 5.0 23507 220_225 - -
13 12:8 5.0 9452 - - - -
w137 | 50 |oem | - - - -
15 [13.9 | 5.5 | 9ses | - - - -
16 4.0 | 5.0 [9ss0 | = - - -
17 15.3 | 5.0 l10ss2 | - - - -
18 15.% 645 11045 - - - -

E?Z

ACTIVITY LEVELS

P15 P16

F18

P35

P26

P37

-— —_

- 81
= 110

- 181
- 125

50
159
149
187

466
555
60%
650
689
816
4

1063

1143

1171
202
637
596
752
869
600

855
1252
878
796
741
687
602
434
214

1269
1312
1322
1328
1334
1344
1681
1618
1506
1535
1527

1456
1798
1682
1474
1713

227
390

P45 P46 P47
154 655 1615
- 1902 1315
= 344 -
- - 744
176 474 1212
46 1514 -
- 1886 -
- 1980 -
o 123%9 -

1327
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While any farm plan is statle, or optimum, over a range

of beef and sheep prices, income will increase within the
plan boundary as price increases for any activity included
in that plan, Thus while net revenue increases with
increasing prices, optimum plans change abrupily at the
sheep and beef price combinations represented by plan.
toundaries shown in Fig, 6.1,

The farm plans for "slow" growth-rate beef animals
are summarised in Table 6,2, where enterprises have been
cormbined and "1 yr weaners" represent animals purchased
as weaners at 12 weeks to be sold before their second
winter, while "2 yr weaners" represent animals purchased
at 12 weeks or 6 - 7 months of age and kept on the farm-
fTor a second winter, to be sold at approximately two years
of age.

If the Price llap given in Pig, 6.1 is now divided into
five major areas, Fig., 6.2 results, and the five areas may
te described as follows:-

(A) An area including plans 1, 13 and 14 where barley
is grown as a major farm enterprise,

(B) An all-sheep area represented by plan 2,

(C) An area of mixed sheep and beef enterprises
represented by plans 3 to 9 inclusive,

(D) An all-bveef area of predominantly 2-year cattle

represented by plaas 15, 16, 17 and 18.

(E) An area represented by plans 10, 11 and 12 which

is all beef and predominantly 1 yeer cattle,



Table 6,2

Summarised Farm Plans With "Slow" Growing

Case TFarnm 1
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Beef Animals,

ﬁ%?n %ggck We;ngﬁs Wegngis (agigg) (10ge§% %?%?M.)
1 435 - ~ 154 2270

2 1252 - - - 3217

3 878 145 ~ - 344

4 796 177 - = &

5 T41 198 - P =

6 687 141 - - -

7 602 253 4 & T44

8 434 202 58 - 2

9 214 203 81 - -~

10 - 196 110 = -

11 - 380 43 - -

12 - 445 21 - -

13 - - 50 176 1686

14 - - 159 46 1514

15 - - 149 - 1886 {
16 - ’ 187 - 1980 ?
17 - - 181 " 1239

18 - - 125 - 1327




FIGURE 6.2
SIMPLIFIED PRICE MAP FOR "SLOW'" GROWING BEEF ANIMALS, CASE FARM 1.
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Within the Price Map, several trends, rather than

abrupt and major policy changes over small price changes

may be noted,

(a)

(v)

With beef prices below $12,80 per 100 1lbs, no beef
activities enter the final plan, As the sheep price
increases, there is a trend from an essentially cropping
system to an all-ghnep system, No crop enteoyy the farnm
plan above a sheep price of $5.30.per ewe,

With sheep prices below $5,30 per ewe, a similar
trend exists from cropping to all-beef policies as beef
price increases, With a sheep price of $5,00, cropping
is finally excluded and an all-beef plan is reached with
a beef price of $14,00,

Area (A) in Pig. 6.2 thus represents a cropping

policy which would ve the most profitable set of

55|

alternatives available on Case Farm 1 at both low sheep
and beef prices, If the bveef price is held coanstant
and sheep price increases the trend is from cropping to
an all-sheep system, while at low sheep prices increas-
ing beef price gives a trend toward an all-beef system,
The second trend of interest is the replacement of 2 yr
cattle with 1 yr cattle as beef price increases, E:
all-beef plans are ranked in order of ascending bveefl
price at which each becomes optimum, Table 6,3 results,

The trend, within all-beef policies, is toward sale of

animals at a younger age as the beef price increases,
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Table 6,3

The Replacement of 2 Yr With 1 Yr Beef Animals as Beef Price
Increases.

| Plan No, Beef Price (8) 2 Yr Weaners 1 Yr Weaners
15 13.6 149 - |

16 14,0 187 -

18 14,8 125 ~

17 15:3 181 -

10 16,6 110 196

11 24,1 43 380

12 272 21 445

(¢) A third trend which may be noted at. sheep prices of
$8,00 and above, is the gradual replacement of sheep
with beef as beef price increases, If g fixed sheep
price of $10,00 is taken for example, the following
plans become optimum as the beef price increases,

The veef prices shown are those at which a plan just
becomes. optimum at a $10,00 sheep price,

Table 6.4

The Replacement of Sheep With Beef Animals as Beef Price Increases
(Sheep Price 3$10,00)

: Plan No, Beef Price No,Ewes 1 Y Wnrs 2 Yr VWinrs i

|
|

2 10,0 1252 . "

4 19.0 796 177 %

5 19,2 741 198 -

6 19, 4 687 141 -

7 19,7 602 253 - !

8 20,0 434 202 58 |

9 20,7 214 203 81 i

10 92,3 - 196 110 }
1 24,1 - 380 43 |

12 27,2 " 445 21 }




(a)

(e)

Table 6,5
The Sale D
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To some extent, the trend discussed in (b) where
2 yr cattle tend to be replaced by 1 yr cattle as beef
price increases, is also apparent as beef replace sheep
activities,
A fourth trend noted from Table 6,1 is that as the beef
price increases, a reduction in feed-selling, or lamb
Tattening activities is noted, Pinally, with all-beef
plans 10, 11 and 12, no feed-selling activity is
included in the optimum plan,
As sheep are replaced by beef activities with increasing
beef price, the trend is toward sale of 1 yr cattle at
an earlier date, In no case are weaners purchased in
April for sale before their second winter, all purchases
for these animals being made in December,

For plans 3 - 12 the following sale dates are
chosen for animals purchased in December and sold before

their second winter.

ates of Beef Animals Purchased as Veaners in December.

Plan No, Ewe No, Dee, Feb, Mer, Mey  June |

O3 O W

11
12

878 - - - 145 -
796 - - 43 134 -
741 - 75 - 127 -
687 - 141 - - 78
602 - 253 - - -
434 - 202 = = *
214 - 203 - - =
~ - 196 - - -
- 161 219 - - -
- 220 225 - - -
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6, 3.2 "Past" Growth Rates

The linear programming analysis was repeated for Case
Parm 1, this time with the inclusion of "fast™ growth-rate
beef activities P19 - P34. The model in 211 other respects
is iddentical to that used for "slow" growth rates.

The results are again presented in the form of a Price
Map as shown in Fig. 6.3, and activity levels for each plan
within the map are shown in Table 6,.6. The price mab can
be divided into four main areas as shown in Fig, 6.4, and
each area described as follows:-

(A) An area including plans 1 and 8 where cropping is
the major farm activity.

(B) An all-sheep area represented by plan 2,

(C) An area of mixed sheep and beef activities

represented by plans 3, 4 and 5,

(D) An all-beef area represented by plans 9, 10,

11, 12, 6 and 7.

It may be noted that plans 1 ans 2 in Fig, 6,1 are
identical with those in Fig.6, 3. This is tecause plans 1
and 2 do not include any beef activities and therefore have
not been iniluenced by the changes made in the model,
However, the area over which each of these plans is optimum
is very much reduced with the inclusion of "fast" growth
rates.

Again, there are several trends of interest wnich may
be noted as follows:=-

(a) At low sheep and beef prices the optimum farm plan

is almost wholly barley growing, At an $11.,00 bveef-
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FIGURE 6.3
PRICE MAP FOR "FAST" GROWING BEEF ANIMALS, CASE FARM I.
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Table 6.6

Activity Levels for Fzrm Plans in Figure 6,3

Beef Sheep | Plan ACTIVITY LEVELS

:_fgiée _ ?Eiée v?%gé_.P21 P25 P26 P27 P29 P31 P35 P36 P37 P45 PU6  PLY

[10.0 5.2 9,538 |- - - - - - - L35 - 154 655 1615

10.0 5.9 |410,282 |- - - - - - - 1252 1269 -~ 1902 1315
15.0 9::5 14,978 |- -~ - - - 102 4L37 913 1526 - 108L -
16.0 14.0 [16,81L |- 6L - - - - 347 4040 1L30 - 4403 -
15.1 9.5 [15,039 |- - - - 473 64 89 L63 1867 - - -
12.8 5.0 |11,839 |- - - 123 228 26 4277 - 2218 - % &
21.5 5.0 |22,952 |125 =~ ~ 120 132 - 1312 -~ 2218 - - B
10.2 Sl 9,472 |- - 88 -~ - - 223 - 181 G11 1421
10.9 5.0 9,695 |- - 377 - - - 953 - 2218 - - 261
1.6 5.0 10,371 |- - - 377 - - 1081 - 2218 -~ - 261
11.9 5.0 | 10,706 |- - - 123 25, - 1259 - 2218 - - 261
1942 6.5 | 11,084 |- - - - 257 = 87 - 1867 - " 651

14
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FIGURE 6.4
SIMPLIFIED PRICE MAP FOR "FAST" GROWING BEEF ANIMALS,
CASE FARM I.
30.0 | ‘ , ’
28.0 I
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Sheep Price ($ / ewe)

(A) Barley growing - (0) Mixed Sheep and Beef
{(B) Breeding ewes (D) All Beef (1-year)
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schedule barley 'is replaced with an gll-beef system,
while at schedules below this barley is replaced by
an all-sheep system at a sheep price of $5.30,. The
trend is thus similar for "slow" growth rate cattle
except that transition to an all-beef plan takes
place at lower beef prices, and the all-beef plan
reached at this point is not "2 yr" cattle but "1 yr"
cattle,

(b) If plans 9, 10, 11, 6 and 7 are considered in order
of ascending beef price at which each becomes optimum
with a static sheep price of $5.00, a pattern emerges
as shown in Table 6,7,

Table 6,7
Plan Changes With Increasing Beef Price (Sheep Price $5,00)

! Plan Beef April Dec, Feed Sold
No, Price Wnrs Wnrs (100's 1t D.O.M.
9 10,9 377 i 4191 g
10 11,6 377 - 2572
| 11 119 377 - 261
6 12,8 377 - -
1 21.5 252 135 - i

In all cases, the same number of weaners are
purchased, The trend, however, is toward holding
animals on the farm for a longer period at the expense
of feed-selling, This trend i1s highlighted if the
buying and selling dates for each activity are listed

as in Table 6,8,



Tatble 6,8

+37

The Purchase and Sale Dates of Beef Animals as Beef Price

Increases (Sheep Price $5,00)
| Plan  Dec-TFeb, April-Dec, April-dan, Lypril-larch
| No,
] .
P9 - 377 - - !
10 “ -~ 377 =
11 - - 123 254
6 - - 123 228
7 125 - 120 132 !,

(e)

Table 6,9

The Replac
Increases

The first month mentioned denotes purchase date,
and the second denotes sale date, e.g., Dec-Feb, means
animals purchased on 1st Dec, for sale on 1st Feb,

With an increasing beef price, there are few
major changes in the optimum beef policy. Animals
are gimply held longer to utilise feed previously sold
at low beef prices,

At high sheep prices, there is a tread towards replace-
ment of sheep with beef animals as beef price increases.

Wy

If a fixed sheep price of $11.00 is taken, and plans
ranked in order of ascending beef price at which each

becomes optimum, a pattern emerges as shown in Tgble 6,9,

ement of Sheep With Beef Animals as Beef Price
(Sheep Price 311.00)

Plan Beef Ewe Nos, Dec, April Feed Sold
No, Price (%) inrs Wnrs (100's 1b D.O.M,)
2 10,00 1252 - - ety
4 15.60 1040 64 - 1103
3 16,20 913 - 102 1084
5 16,60 463 - 237 -
6 17,60 - - 31T -
7 21,50 - 125 258 - i
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With increasing beef price, thetrend is toward
reduction in ewe numbers and feed-sz2lling, with an all-
beef plan becoming optimum at $17.60 at an 311,00 sheep
price, It is also of interest to note the pattern of
sale of beef animals as numbers inérease, as shown in
Table 6,10,

Table 6,10

The Pattern of Sale of Beef Animals as Beef Numbers Increase

| Plan No, Dec/Feb, Dec/June April/Jan, April/ilarch  April/May |

) - - - - -
4 . 64 9 . -
3 i < - - 102
5 - - - 173 64
6 - - 123 228 -
T 125 - 120 132 ~

With an increase in beef nuxbers and increasing

o'

eef price, Tthetrend 1s toward sale of zaimals at a
younger age, Thus in plan 4, all animzls are sold on
the 1st of June, while with plan 7 selling commences on
the 1st of January and animals are all sold by the 1st

of lMarch,

6.3.3 Reduced Summer and Autumn Feed-Supvnly

To examine the impact of reduced summer or autumn feed-
supply on the optimum plan, two traverses were taken with a
fixed sheep price of $8,00, and with the following alterations
made to the model:-

(2) A 30 per cent drop in autumn feed-supply to simulate an

summer drought,



139

(b) A 30 per cent drop in autumn feed-supply to simulate
an autumn drought.

From pasture-harvesting measurements taken at Flock
House (3), it would seem that a reduction in feed-supply of
this order occurs about one year in five, and may occur
either in the summer or autumn,

6¢e3e301 Summer Droueht

With a sheep price of $8,00 the optimum plans as
presented in Table 6,11 were obtained,

Table 6,11

Parm Plans with "Fast" Growing Beef Animals and "Summer Drought"
Conditions

P ) i o] o) 1) P 5] D o]

o b V?§§e Pa1 Pos oy Fag 31 32 Fis Pz i fus v
(8) (3)

10,0 8,0 11876 - - = - - = = 1252 2369 725 1315
13,5 8,0 11894 =~ =  ~ = 94 = 402 940 1505 i 706
13.8 8,0 12035 - ~ - - 75 19 409 940 1505 - = |
13.9 8.0 12079 - 9 - - 100 - 452 889 1544 - -
1441 8,0 12146 - 249 102 - 26 - 118 - 2218 - -
21,5 8,0 21063 125 - 246 6 - - 4223 - 2218 - -

The optimum plans may be summarised as in Table 6,12,

Table 6,12
Summarised Farm Plans With "Summer Drought" Conditions

Beef Price ZEwe Flock Dec, VWnrs April Vnrs Feed Sold
: ($) (100's 1b D.0.M.
10,0 1252 - - 2040
13.5 940 - 94 106
13.8 940 - 75 -
13.9 889 - 109 -
14,1 - - 37T -
21.5 - 129 252 -
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These results must be compared with a similar
traverse taken through the price map (Fig.6.3) which
includes "fast" growth-rates, again at a sheep price
of $8.00, The nesults for g "normal" year's pasture
production are as shown in Table 6.13. |

Table 6,13

Parm Plans with "Fast" Growing Beef Animals and "Normal" Pasture
Availability

Beef Price Plan No, Iwe Flock Dec,Wnrs April Wanrs Feed Sold
, ($) (100's 1b !
| D.0.M,) |

10,0 2 1252 - -~ 3217
13.4 3 913 - 102 1084
13,6 5 463 - 237 -
13.6 6 - - 377 -

The major changes with a 30 per cent reduction in

sumnmer feed-supply ar

®
1

(a) a reduced sale of summer Tead;

(b) a slightly higher ($0.20) beef price at which
sheep are finally excluded from the optimum plan;

(e) +the earlier sale of some cattle, If plan 7 from
Fig., 6.3 is compared with the optimum plan for
teef prices over $21.50 in Table 6,13, i.e, over
the same range of beef prices, it can be seen that
126 animals previously sold in March are sold in
January, uander "summer drougnt” conditions;:

(d) at a beef price of $21,50, there is a reduction of

$1,889,00 in farm income, when comparison is made
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at the same beef price with a normal season's
pasture production,

Autumn Drought

Results obtained with a 30 per cent reduction in

autumn feed-supply are presented in Table 6,14,

Table 6.14

Optimum Ferm Plans With "Autumn Drought"

|

Dosee Brier (3™ T2t T2o T35 Fie Tyr Tig Tus
($) (3)

10,0 8,0 11721 - - = 1251 1266 3 1903
14,1 8,0 11768 - 264 942 243 1382 492 -
14,4 8,0 12098 50 277 1134 - 1410 609 -

These can ve compared with optimum plans shown in

Fig, 6.3 and described in Table 6,6 for a normal pattern

of pasture production, and the following differences are

noted:

(a)
(b)
(c)

(d)

Sheep are excluded at a higher beef price ($2,05).
The sale of feed is much reduced,

No weaners are purchased in December at beef prices
above $21,50 as is the case with plan 7 in Fig, 6.3,
Instead, all animals are purchased as weaners in
April, and 327 in total are purchased, compared with
377 for a normal season's pastiure availability,

A reduction in sutumn feed-supply has a greater
impact on farm revenue than a similar reduction in
sunmer feed~supply. For example, if revenue is

compared at a beef price of $14,10 in Table 6,11
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with that shown at the same beef price in Table 6,14,
an additional $378,00 in farm income has been lost

because of the feed reduction,

6,4 COIMMENTS ON RESULTS FOR CASE FARM 4

As was mentioned in Chapter 5, this farmer has experienced
sheep prices of the order of $8,00 - $9,00 in the past,. and these
prices could reasonably be used as a basis for making profitabil-
ity comparisons,

If "slow" growth-rates describe future beef-animal performance,
a beef price of $20,00 is required for ali~beef farming to become
more profitable than having some sheep, However, some sheep could
profitably be replaced with beef animals at beef prices above
318,00, The farmer has deronstrated however, that "fast" growth
rates on this farm are possible, and the beef price at which sheep
are replaced by beef animals is thus reduced,

Por sheep prices of $8,00 - $9.00, and "fast" growth rates,

5

beef price

juj

some beel animals could profitably replace sieep at

L4

of $13,00, and the most profitable plan is all beef at beef prices
above $15,00,

Cropping is unlikely to be of interest to the farmer since it
is included only in those plans where both sheep and beef prices
are telow those which have been experienced, and those which could
reasonably be expected,

The farmer was asked to comment on the results and considered
that all plans were feasible, = The farm plan which he hopes to
achieve is plan 7 in Fig., 6.3 since he believes that at reasonable
beef prices this is, in fact, the most profitakle combination of

alternatives,
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The trends through both price maps, i.e, Figs., 6.1 and 6,3,
can be accounted for almost wholly by the increasing value of
beef relative to other costs and prices, This has the following
effects:-

(a) Sheep, cropping, and feed-selling activities become
‘relatively less profitable,
(v) .The cost of replacement beef animals, which is only

partly dependent on beef price, becomes relatively less

important as beef price increases, There is thus a

tendency with increasing beef price to have animals on

the farm only over that period when they are growing

fastest. At high beef prices no animals are kept on

the férm for a second winter, and progressively fewer

are kept through a second autumn,

Animai performance can also have a significant effect on
profitability, Total enterprise net revenue to the farm is
$22,952,00 with plan 7 in Fig., 6.3 with fast growth-rates for beef
animals at a $21,50 beef price, However, if this same beef price
is imposed on a similar'all—beéf plan-with slow growth-rates, e.g.
plan 12 in Fig, 6.1, a net revenue of only $16,832,00 is obtained,
In this case, increased growth-rates have given rise to an
additional $6,120,00 in net income, This sum amounts to approx-
imately $25,00 per acre, which indicates that animzl performance,
in terms of growth-rate, can have a marked effect on profitability
to the farmerl/;

In practice, the farmer increases growth-rates by giving his

1/ See Chapter 7 for more detailed revenue coumparisons,
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available feed-supply to fewer animals, For example, plaﬁ 7
with fast growth-rates requires the purchase of 377 beef weaners,
while plan 12 with slow growth-rates requires 466 beef weaners to
be purchased, To achieve fast growth rates, the farmer must
therefore lower his stocking rate from approximately two beasts
per acre to one and one-half beasts per acre, From results
obtained in the analysis, this reduction in stocking rate could
lead to an increase in return to the farm of 325,00 per acre,

It is also interesting to note the impact animal performance
can have on the relative profitability of beef production. The
effect is gimilar to that for increasing beef price, and effect-
ively reduces the beef price required for beef animals to replace
all sheep, by approximately $5,00, Since "fast" growth animals
produce more beef than "slow", they are also able to recover their
purchase price and return a profit at a lower age than for "slow"
growing animals, No 2 yr animals are included in an optimum plan

where "fast" growth-rates are included in the model,

6,5 CASE FARM 11 .

The farm has a grazeable area of 480 acres of Marton Clay Loam,
The soil is naturally fertile and well suited to cash cropping,
while the contour is flat to rolling, Wintering of cattle can
become a problem due to the heavy nature of the soil, The farm is
well subdivided with a good water supply.

The farmer is a very competent stockman and keeps detailed
records of all farm activities., His interest in beef production
stems from a wish to reduce the labour requirement on this farm,

To this end, he is increasing beef numbers axithe expense of his

ewe flock,
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At present, his stocking rate on this farm is 7,5 Ewe
Equivalents per acre, made up of 3,600 breeding-ewes, and a small
number of cattle, Lambing percentages are usually around 120
per cent with lambs fattened on the farm, half of these being
slaughtered by mid-December, A swede crop is usually grown to

assist wintering management,

6,6 THE LINEAR PROGRAMMING MODEL FOR CASE FARM 11

The linear programming model used for Case Farm 11 is presented
in Table 6,15, The model is the same as that used for Case Farm 1,
except that the following alterations have been made:-

6.,6,1 IFeed Available

The farm is adjacent to the Marton Research Area;wwhefe.'
the Field Research Division of the Department of Agriculture
has for many years been measuring pasture production using a
cutting and harvesting technique, As with Case Farm 1, this
information was combined with previous stock performance on
the farm to give a picture of the seasonal availability of
feed to stock on the farm,

The feed available on a whole farm basis is taken as

follows:-
Spring 14,000 feed units (100's 1b D.O.M.)
Summer 8,700 " " "
Auvtumn 7,200 " " o
Winter 4,200 " > i
Total 34,100 v y

6.6,2 Croppin
The farmer considers that an area of swedes 1s required

on this soil-type to enable beef cattle to be wintered without



TABIE 6,15 - THE LINEAR PROGRANMING MODEL FOR CASE FARM 11

Myoilable Mo, 0 By B, By P, By Pg By Py By P P
Value . =-17.79 -17.86 =17.94 ~18,01 -18,08 18,15 -18,22 ~11,85 -11,90 =11,95 -12,00

14,000 : Spring 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6
8,700 : Summer 4,5 8,0 11,7 14.9 14.9 14.9 14,9 & 3.5 7.3 10.4
7.200 ¢+ Autumn 5,7 - 5.7 5.7 5.7 9.1 12,5 16,2 4.0 4,0 4,0 4,0
‘|-4.200 : Winter - -5,7 5.7 5.7 5.7 5.7 57 57 57 57 57 5.1
.- -- Beef Sell =2,10° =2,40° =2,73 =2,89 =3,05 =3,21 =3.38 -1,32 -1,63 =-1,95 -2,11
Crop ,05 ,05 ,05 ,05 ,05 ,05 ,05 ,05 ,05 .05 .05

N W Bi, By By By Pig P Pig Pig o By Py By By
Value -12,05 -12,10 -12,15 -18.59 -18.66 -12,40 ~12,45 -17,79 -17.86 -17.94 -18,01 -18,08
Spring 9.6 9.6 9.6 19,2 23,7  19.2 23,7 12,5 12,5 12,5 12,5 12,5
Summer 10,4 10.4 10.4 14,9 14,9 10,4 10,4 4,92 9,37 13.95 18,88 18,88
Autumn 7.4 10,9 16,2 16.2 16,2 14,5 14,5 6.5 6,5 6.5 6,5 11,56
Winter 5.7 5.7 5.7 16,9 16.9 16.9 16,9 8,04 8,04 8,04 8,04 8,04

Beef Sell ""2;27 —2- 42 "'20 58 _40 56 "'4‘; 81 —3077 -4001 "'30 12 "'3- 45 "3-75 "'4—009 "’4—0 45
Crop .05 ,05 ,05 ,05 .05 ,05 ,05 ,05 ,05 ,05 ,05 ,O5

Continued .

oyl



TABIE 6,15 (CONTINUED)
ﬁg?ivity P24 P25 P26 P27 P28 P29 P3O P31 P32 P33 P34
Value -18.15 =18,22 -11,85 =11.90 -11.95 =12,00 -12,05 -12,10 -12,15 --2,05 -2,06
Spring 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12.5 12.5 3,99 8,49
Summer 18.88 18,88 - 4,43 9,02 13.39 13,39 13.39 13.39 - "
Autumn 16,66 22,10 4,52 4,52 4,52 4,52 9.5 14.67 20.23  3.53  3.53
Winter 8,04 8,04 8,04 8,04 8,04 8,04 8,04 8,04 8,04 9,67 9,67
. Beef Sell -4,81 -5,18 -2,36 -2,69 -2,98 -3,32 -3,67 -4,04 -4,40 -1,11 =1,43
Crop ,05 ,05 ,05 ,05 ,05 .05 ,05 .05 ,05 .05 .05
i 35 Fis  Far Fis Py fao Fm e Pz Fu s
Value 10,0 5,0 - -0.5 -0,5 =0.5 ~4,5 =-4,5 -4,5 -4,5 55,0
Spring - 313 - 1.0 - - -1.0 - - - 59.6
Summer - 1.62 - - 1.0 - - -1.0 - - 37.0
Autumn - 1.45 1.0 - - 1,0 - - -1.0 - 30,6
Winter - 2,10 -1,0 -0,56 -0,56 =0,56 - " - -1,0 -58,4
Beef Sell 1.0 - - - - i - o - i =
Crop - - = - - - = - - - ~1.0

Lyl
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excessive pasture damage, and from his experience a minimum
of 0,05 acres per beef animal wintered is required,

As swedes are normally grown as part of a fodder and
cash-crop rotation in this area, a cropping rotation was
included in the model, This may be described as follows:-
(a) Tend is ploughed from pasture on the 1st of November

and swedes are planted to make feed available to stock

the following winter,
(h) Wheat is planted in the spring following the swedes
being fed, and is harvested in time for pasture to

be resown the following autumn,

(¢) The young pasture, planted about the 1st of April,
., produces half that of normal established pasture for
the winter following sowing.

, The crop rotation thus occupies an acre of ground for
two years and to some extent "consumes", or makes unavailable
for stock consumption, the pasture normally produced by one
acre overzthis_perioq. The rotation does, however, supply
feed during the period when the swedes are being fed off and
during periods when grass is being produced, Lach unit of
crop rotation activity occupies one acre of land for two
years, but since the analysis is carried out on a one-year
basis, the rotation occupies two acres for one year, One.
unit of c:pplroﬁgtiqglactivity thus represents one acre of
swedes plus one acre of wheat, The costs for one unit of

this activity are estimated as follows:-
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$/acre

Cultivate for swedes 10,00
Swede seed ' 2,00
Cultivate and drill for wheat 9.00
Wheat seed 3,50
Fertilizer (additional)l/ 3,00
Weed spray ; 2,00
Heading costs 10,00
Sacks, twine, drying 2.50
Freight 6,00
Insurance leyy (wheat) 1,50
Cultivate and return to grass 4,00
Qrass seed 4,00
Total Costs 57,50

The income from a 75-bushel crop which is usual on this
farm, for a wheat price of $1.50/bushel, is $112.50, leaving
a net return per unit of cropping activity of $55.,00 and this
figure is used in the model,

The feed supplied by an acre of swedes during the winter
ig estimated on the basis of a 35 ton/acre crop, of 11.5 per

cent dry-matter, and D.0.M. of 0,86, (61)

yield = (35 2240 1145 .86 1
(55 = 55 x 5% * T *T00)

= 75,4 feed-units (100's 1b D.0O.M.)

This is the amount of feed supplied in the winter when

swedes are fed off,

Only fertilizer costs above those which would normally be
incurred with the same area of pasture, are included,
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To ensure that at least 0,05 acres of crop are included
for every animal wintered, a cropping restriction is
incorporated into the model for Case Farm 11, In Table 6,15,
this restriction shows as a positive figure, 0,05, in the
crop row for every animal wintered, The cropping activity,
P45, has a negative figure, -1,0, in this row and thus the
inclusion of any beef animal which has to be wintered, forces
at least 0,05 units of the cropt rotation to enter the findl
plan,

6.,6,3 Feed-Selling

The feed-selling activities, P46 and P47, included in
the model for Case Farm 1 have not been included for Case
farm 1. The farmer does not consider hay selling or
purchase of store lambs to be fattened a feasible enterprise
on this farm since summer or autumn feed surpluses are
uncommon,

6.6,4 Beef-Producing Activities

The "slow" growth-rate activities, P1 -~ P18’ are exactly
the same as for Case Farm 1, The "fast" growth-rate
activities, 319 - P32, however, are as described in Fig, 6.5.
The "fast" growth-rates are again based on performances which
have proven possible on the farm being considered, and on
this farm the use of a winter root-crop and different pattern
of pasture production is reflected in growth-rates through
the year which are not the same as those observed on Case
Farm 1, , ,
The purchase of 18-month cattle, activities P33 and P34,

are also different on this farm, Animals are purchased on
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the 1st of May to be sold on the 1st of October or the 1st
of November following, The growth-rates of these animals
are as described in TFig, 6.5 and were derived from previous
stock performances on this farm, These policies are
included since the farmer believes they are potentially
profitable,

The costs associated with beef producing activities on
this farm are the same as for Case Farm 1 since apart from

the crop requirement, no major differences in cost structure

were apparent,

6,7 THE RESULTS FOR CASE FARM 11,

The results for Case Farm 11 are presented in a similar way

to those for Case Farm 1,

6.7.1 "Slow Growth Rates

The Price Map for "slow" growth-rate beef animals is
presented in Fig, 6,6 and activity levels for each plan
represented on the map are presented in Table 6,16, These
plans were derived by the model presented in Table 6,15
with beef-producing activity P19 - P34 excluded,

| The plans are summarised in Table 6.17, where Dec, -
2 yr cattle represent weaners purchased in December for
sale after a second winter, and April - 2 yr cattle are

similar animals purchased in April.



Beef
Price .
($ / 100 1b)

FIGURE 6.6
PRICE MAP FOR "SLOW" GROWING BEEF ANIMALS, CASE FARM 11
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Table 6.16

Activity Levels for Farm Plans in Figure 6,6

NUMBER | 510 | BAIGE | VATUE| B3 B4 P6 27 P9 P10 prACALIMRCEES i e ps0  psa P39 Pus
(3) ($) ($)

4 10.0 | 5.0 [18200| - - - - - - - - . _  _ 3350 1588 - - 23
2 10.0 111.0 |39304] - - - - .- - - - - _ . 3660 17% - 2555 @
3 4.1 | 8.0 28411 - 215 - - - - - - - . 0 2m5 1123 - - 29
4 17.3 | 8.0 |30409(302 - - - - - - - _ _ g5 o248 933 .  _ 31
5 17:5 8.0 |[30576|188 - - - - - = = 149 - 1231 1580 - - - 46
6 24.2 [11.0 [43678[266 - - - - - - - 261 - 1981 449 - 2019 - 26
7 20.8 | 5.0 [35969| 28 - - - - 436 - - 259 - 2171 - - 1263 - 36
8 25.9 | 5.0 47041132 - - - 448 243 - - 137 . 2202 - - e L 48

. 9 10.4 | 5.0 [18236|- - - 117 - - - - _ _ 395 2807 - - - 40

10 |11.1 | 5.0 |18s29| - w186 - - - - _ - 633 2583 - - 41
5 1.2 | 5.0 (18611 - 1M1 - - - - - 4134 - _ 933 41989 - w 49
12 12,4 5.0 |19751| - 124 - - - - - - 167 - 1160 1625 - W 47
13 13.3 | 5.0 120796} - - - - = - 192 - 195 - 1333 1264 - - 48
1 13.4 | 5.0 |20048 (- - - - - - 326 - - 2451670 551 - - o= 51
15 . | s.0 |22l o - - L 372 - - 291 1953 - - = = 49
16 .8 5.0 123499 |- - - - - 490 79 - - 232 2054 - 2 T 51
17 16.2 5.0 |26377 |- - - - - 661 = - 34 186 2033’ - - - - 50
18 20.7 5.0 35795 |- - - - - 481 - - 254 - 2159 - - 1101 - 38

=



Table 6,17

Summarised Farm Plans With "Slow" Growing Beef Animals
Case Farm 11

Hor  Flock (D) . C(pril) Hay Hay Acres
1 3390 - & 5 w ok
2 3660 - - - 2395 I6
3 2745 - - - - 29
4 2482 - - - ~ 31
5 1580 149 - -~ - 46
6 449 261 ” 2019 - 26
7 - 259 - 1263 - 36
8 - 137 - - - 48
9 2807 - - - - 40
10 2583 - - - - 41
11 1989 134 - - - 49
12 1625 167 ” - » 47
13 1264 193 - - - 48
14 551 - 245 - - 51
15 - - 291 - - 49
16 - - 232 - ~ 51
17 - 34 186 - - 50
18 - 254 ~ - - 38

155
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The price map can be divided into three major areas, as
shown in Fig, 6,7, and the three areas may be described as
follows:-

(A) An area including plans 1 ans 2 from Fig, 6.6,

where breeding ewes are the main farm enterprise,

and a small area of crop grown,

(B) An area of mixed sheep and beef activities repre-
sented by plans 3 - 6 and 9 -~ 14 inclusive,
(C) An all-beef area represented by plans 7, 8 and

15 ~ 18 inclusive,

Two trends through the price map are of interest. These
are firstly the replacement of sheep by beef animals as beef
price increases at low sheep price, and secondly a similar
replacement at high sheep price,

(a) If a static sheep price of $5,00 is taken, and plans
ranked in order of beef price at which each becomes

optimum, the pattern shown in Table 6,18 becomes apparent.

Table 6,18

The Replacement.of Sheep With Beef Animals as Beef Price Increases
(Sheep Price $5,00)

Plan Beef Lwe Dec/ Dec/ Dec/ April/ April/ Dec. April

No., %{%ce Flock March May June Feb, March (2 Yr) (2 Yr)
(1]

1 10,0 3390 - - iy . . . —
9 10. 4 2807 - - Tr - = s -
10 11.2 2583 46 256 i “ i - "
11 1.4 1989 111 - - - - 134 -
12 12,8 1625 124 - - - - 167 -
13 13.4 1264 - - - - 192 193 -
14 13.'6 551 - - - - 326 - 245
15 14,2 - = = - B 372 - 291
16 14,6 - - - - 490 19 - 232
17 16,2 - - - - 661 - 34 186
18 20,7 - - - - 481 o 254 -
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FIGURE 6.7

SIMPLIFIED PRICE MAP FOR "“SLOW'" GROWING BEEF ANIMALS,
- CASE FARM II.
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Through plans 1, 9 and 10, the sale date of weaners
purchased in December is reduced as beef numbers increase
until with plan 11, there is a change toward holding
animals purchased as weaners for a second winter,

Through plans 11, 12 and 13, beef numbers increase,
mainly in the form of 2 yr cattle, However, in plan 13,
there is a further change toward purchase of weaners in
April, and as sheep are finally excluded in plan 15 there
ig little difference between plans, Plan 18 is similar
to plan 8, to which it is adjacent on the price map.

(b) If a static sheep price of $10,00 is taken and plans are
ranked in ascending order of beef price, the results
shown in Table 6,19 are obtained,

Table 6,19

The Replacement of Sheep With Beef Animals as Beef Price Increases
(Sheep Price $10.00)

T T T B 1 B
3

2 10,0 3660 - - - - -
3 13.8 2745 - 215 - - -
4 15.0 2482 302 - - o -
5 16,6 1580 188 ~ - - 149
6 16,8 449 266 - - ~ 261
7 21:7 - 28 - - 436 259
8 2247 - 132 - 448 243 137

The trend is similar to that for (a) in that as
sheep numbers decrease, there is change from weaners

purchased in December to weaners purchased in April,
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these being held in increasing numbers for two years.
However as beef pricc exceeds $22.00 and all sheep
are replaced, the trend is reversed and fewer animals
are held for a second winter,

6,7.2 "Past" Growth Rates

The Price Map for "fast" growth rates is presented in
Fig., 6.8 and activity levels for each of the plans represented
are given in Table 6,20, and summarised in Table 6,21,

Table 6.21

Summarised Farm Plans With "Fast" Growing Beef Animals
Case Farm 11

Plan  Lwe Dec April  "Stores" oummer Crop
No. Flock (1 Yr) (j Yr) (418 mths) Hay  (acres)
1 ' 3390 - - - - 23
2 3660 - - - 2555 6
3 2729 172 - - e 28
4 2367 - 294 - - 25
5 1512 - 540 - - 27
6 % ’ 904 “ 5 15
4 - 587 317 - - 45
8 - 656 249 - - 45
9 2818 84 - - - 41
10 2549 160 5 - - 42
11 2165 - 269 - - 43
12 - ~ 458 473 - 69
13 - -~ 883 - - 50

The Price lMap can be divided into four main areas as

shown in Fig, 6.9.
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Table 6,20

Activity Levels for Farm Plans in Figure 6.8

ACTIVITY ISVELS

Plan Beef Sheep Plan
i P?iﬁe Pféﬁe V?%ge P19 P20 P22 P23 P2L P25 P27 P29 T31 P34 P35 P36 P37 F39 PL5 |
1 10.0 7.0 | 24,979 | - - - - - = - - - - - 3390 1588 - 23
2 10.0 8.5 | 304154 | - - - - - - - - - - - 3660 1714 2555 6
3 12.1 8.5 | 30,157 |- -~ 472 -~ - - < - - - 201 2729 1627 - 28
L 13.4 8.5 | 31,064 |~ -~ - - - - - 294 - - 976 2367 1671 - 2
5 1h.9 | 85 | 32,520~ - - - - - 221 319 - - 1654 1512 1740 - 27
6 15.0 8.5 32,628 | - - - - - - 567 209 128 - 2737 - L300 - U5
7 21.6 | 8.5 50,887 | - 587 - -~ -~ - 304 - 13 - 2897 - 430 - U5
8 22,6 8.5 53,697 | L9 607 - - - - 249 - - - 2915 - 430 - L5
9 9.1 6.0 | 21,594 |- - - . - - B = & = = 435 2848 = = "1y
10 9.7 | 6.0 | 21,868|- - - 87 73 - - - - = 739 25,9 - - L2
11 9.8 6.0 | 21,977 - - - - - - - 4148 151 - 1002 2165 - - U3
12 1156 | 60 | #38u2|~ <« <ia < o o 335 Y53 uys 2285 = = = 69
13 12. | 6.0 | 25,688 - - . - - - - 163 166 - 2703 - w | w 50

554

Lol
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FIGURE 6.9
SIMPLIFIED PRICE MAP FOR "FAST" GROWING BEEF ANIMALS,
CASE FARM 1I.
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(A) An all-sheep area, which is identical with the all-
sheep area in Fig, 6.7 for "slow" growth-rates, since
no change has been made other than to beef-producing
activities,

(B) An area of mixed sheep and beef activities.,

(C) An area of all beef, where some animals are purchased
as 18-month cattle to be sold the following spring.

(D) An all-beef area where animals are purchased as
weaners and are all sold before their second winter,
The trends through the Price llap are similar to those

noted for "slow" growth-rates, As beef animals replace

sheep, both at high and low beef prices, weaners are
purchased in increasing numbers, but when all sheep are
replaced and beef price further increases a greater number
are purchased in December,

Plan 12 includes 473 "store" animals purchased at 18
months of age and is a beef and cropping policy, with the
large numbers of beef animals wintered utilising the 69
acres of swedes which are grown, This plan, however, is

only optimum at both low sheep and beef prices,

6.8 COMMENTS ON RESUITS FOR CASE FARM 11

This farmer has experienced sheep prices in the $7.00 -~
$8.00 range over the last five years, and could profitably change
to an all-beef enterprise on the basis of these results, partic-
ularly if cattle performances approaching those described under
"fagt" growth rates are attained, as they have been in the past,

As for Case Farm 1, attaining "fast" growth rates increases net
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income by approximately $25,00 per acre, and stocking rate is
reduced by about half a beast per acrel/.

Cropping in no case appears profitable on a large scale,
at the prices used. Only at low sheep and beef prices are
crop areas beyond that required to winter beef animals included
in the final plan.

The cost to the farmer of a minimum crop requirement to
winter beef animals increases with beef price, If the enterprise
net revenuve for the cropt rotation is compared with its shadow
priceg/over a range of beef prices, the results in Table 6,22 are
ottained, The beef-producing enterprises are those where "fast"
growth rates are achieved,

Table 6,22

The Shadow Price of the Cropping Rotation as Beef Price Increases

BeefJPrice- Crop N%E)Revenue Shad?ﬁ\Price
$ 3 $)
10,00 55,00 24,90
14,90 55,00 54.15
14,96 55,00 54,53
21.63 55.00 111,01
22,60 ’ 55,00 ° 125,98

From the figures in Table 6,22, it can be seen that with beef
prices above $15,00, the crop rotation with an enterprise net

revenue of $55,00 utilises farm land less profitably than beef

1/ See Chapter Seven for more detailed revenue comparisons.

g/ For a given set of costs and prices, the linear programming
technique gives the enterprise net revenue required for any
"shadow price" of that enterprise,
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production, At beef prices above $22,00, the income from one
unit of crop rotation would need to increase by approximately
$75.00 before the crop rotation became as profitable as beef
production, Since wheat yields of 75 bushels per acre are
usual on this farm, the wheat price would need to increase by
$1,00 per bushel before the crop rotation became as profitable
as beef production at a beef price of $22,00,

The cost to the farmer of a minimum crop requirement to
winter beef animals is therefore substantial, and expenditure
on some other means of carrying these animals over the winter,
such as a sawdust pad, would be Jjustified at high beef prices,

The inclusion of "fast" growth-rate activities again reduced
by about $5;OO, the beef price required before sheep were finally
excluded from the optimum plan, Their inclusion also means the
exclusion of all activities requiring animals to be kept for a
second winter,

With slow growth-rates, and particularly at lower beef prices,
some animals kept for a second winter are included in the optimum
plan, This is a result of the reasonably good winter pasture
growth, coupled with the requirement for 0,05 acres of crop for
each animal wintered on this farm, Winter feed-supplies are thus
adequate to enable animals to be kept for a second winter,

The farmer considered that all plans were feasible, and hopes
to achieve either plan 6, 7 or 8 in TFig, 6.8, These all-beef
plans are quite similar, the only difference being that at high

beef prices weaners are purchased in December rather than April.

6,9 SUMMARY

The results of a linear programming analysis applied to two
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Case Farms show that while present and previous returns from
these farms have been high, present beef prices indicate that
a complete change 1o beef-production would increase profitability,
A comparison of two levels of beef-cattle performance showed
that the beef price required for beef animals to replace sheep
can be lowered by $5.00 if fast growth-rates are attained,
Similar results were obtained for both farms and showed that
the most profitable beef policy in general was the purchase of
weaners to be grown as fast as possible and sold before their
second winter, Only at slow growth-rates and low beef prices
should animals be kept for a second winter. Similarly, the
purchase of "store" 18-month cattle to be sold the following
spring doeé not compete with fast-growing young cattle at reason-

able beef prices,
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CHAPTER SEVEN

SUMMARY AND CONCLUSIONS

7.1 INTRODUCTION

In this chapter the main features which arose from the Case
Farm analysis are discussed, and the results generalised with -
particular reference to the beef policies most likely to maximisef
profit to the farmer, % -

The opportunity cost to farmers through not selecting the
most profitable farm enterprises available will be illustrated
with examples taken from the Case Farms considered.

The applicability of linear programming to the type of w
problems encountered in this thesis will be discussed and some
recommendations made on the future place this technique might
have in agricultural research and extension in New Zealand,

Finally, the ways in which sheep farmers may best be
encouraged into increased beef production based on the findings

of this study, will be discussed,

7.2 GENERAL COMMENTS ON CASE FARIM RESUILTS

The two Case Farms discussed differed in one essential feature;
the distribution of pasture: growth within a year. Other differences
such as the inclusion of feed-selling activities for Case Farm 1
and the requirement of a minimum cropping area for Case Farm 11, had
little impact on the type of beef enterprise selected or on the way
in which beef animals were substituted for sheep as beef price

increased,
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The amount of pasture produced and its pattern of production, .
is a major influence in selecting the most profitable farm system.
It may be noted however, that even widely different feed-availab-
ility figures such as those for Case Farms 1 and 11 gave sgsimilar
general guide-lines as to the most profitable farm plan, The
Price Map for "slow" growth-rates on Case Farm 1 in Fig. 6.1 was
derived using the same beef activities as for the "slow" growth-
rates on Case Farm 11 given in Fig. 6.6, Even though the pattern
of feed availability on these farms is very different, the Price
Maps are similar in many respects, and complete replacement of
sheep with beef animals occurs at similar prices.

If the Price llaps for "fast" growth-rates are compared, a
similarity again becomes apparent and the optimum combination of
beef policies for the two Case Farms is very similar particularly
at higher beef prices, Again the substitution of beef animals
for sheep occurs at similar beef and sheep prices.

From the trends noted in all four Price Maps, several genéral
points become apparent and it would appear that these poinfé coﬁld.
be considered of relevance to any sheep farmer contemplating
increased beef production, who could attain the animal performances
described for Case Farms 1 or 11.

(a) At beef and sheep prices which have been experienced over

the last few years, and could reasonably be expected in the

future, sheep farmers could make substantially more profit

from beef animals than breeding ewes.
The "Plan Values" gquoted in Tables 6,1, 6.6, 6,16 and

6,20 for Case Farms 1 and 11, represent a total enterprise

net revenue at the relevant beef and sheep prices, Fixed
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farm costs as defined in 5.3.4, and taxation, have not been
included in the calculation, A figure for tax-paid profit
would be of interest to the Case farmers, but would of
necessity require information which would not be of general
interest. For the purpose of this thesis, calculation of
tax-paid profit to the farmer is unnecessary and would tend
to obscure more important issues,

Total enterprise net revenue for the remainder of this
discussion may be simply referred to as income, and represents
the sum of money from which the farmer must meet his fixed
farm costs, farm development and personal expenditure, and
taxation,

From Tables 6.1, 6.6, 6.16, and 6,20, the impact of sheep
and beef price on farm incomes becomes apparent, Both Case
farmers have experienced sheep prices of around $8,00 and beef
prices of the order of $20,00 over the last few years, and
these prices will be used as the basis of an income comparison,

(a) Case Farm 1: With a beef price of $20,00 and a

sheep price of $8,00, income per acre is $51.60 with
an all-sheep system, $61.80 with all "slow" growing
beef animals and $84,10 with all "fast" growing beef

animals,

(b) Case Farm 11: Again with a beef price of $20,00
and a sheep price of $8,00, income per aereiis ;
$56,90 with an all-sheep system, $64,70 with all
"slow" growing beef animals and $94,60 with all

"fast" growing beef animals,



(p)

(e)

170

Both of these farmers, and indeed any sheep
farmers who could attain the beef animal performances
described for Case Farms 1 and 11 at similar costs
and prices, can increase their farm incomes by over
50 per cent through changing from breeding ewes to
beef animals,

However, beef animal performance has a major
influence on profitability, and if growth rates are
slow, only small increases in farm incomes would
result,

Fast growth-rates by ample feeding for as much of the
year as possible must be the aim, If plan 7 in
Fig., 6.3 is compared with plan 12 in Fig. 6.1 for the
same beef prices on Case Farm 1, it is noted that with
"slow" growth-rates 466 bveef animals are included in
the optimum plan, while for "fast" growth-rates only
377 animals are included, In other words, stocking
rate has been reduced from two to one and a half
animals per acre, and the beef price required for beef
animals to replace sheep has been lowered by $5.00.
This indicates that low stocking rates and well-fed
animals are more profitable than higher stocking rates
with resultant slow growth rates,
Holding animals on the farm for a second winter is
less profitable than selling animals at 15 - 20 months
of age, unless low beef prices and slow growth-rates
revail, As beef price increases, the importance of
having only fast growing animals producing beef,

increases,
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Hay, silage or grain feeding should be kept to a
minimum and pastures should be grazed "in situ" where
possible, In only few plans were hay or silage making
activities included on a large scale, which may be
attributed largely to the feed losses involved,
calculated at 44 per cent of feed conserved. Partic-
ularly at high beef prices, it is most profitable to
utilise spring and summer pastures by high levels of
feeding with animals sold before their second winter,
and the available winter pasture given to the following
year's weaners,

Grain feeding at the prices used, did not become
profitable at bveef prices below $30,00, It would seenm
that only under special circumstances such as prevention
of animal mortality or a cheap source of grain, would
meal-feeding become profitable,

The transfer of standing pasture from autumn to winter
as autumn-saved pasture was an essential feature of most
beef policies, This highlights the need for careful
grazing management, or "feed-budgeting" to use pasture
resources the most profitable way.

The pattern of feed availability can affect the price
ranges over which sheep and beef animals can profitably
be farmed together, For Case Farm 11, which has a
greater production of pasture in spring in relation to
other seasons than Case Farm 1, there was a much wider
range of beef prices over which both sheep and beef

animals were included in farm plans, This may be
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attributed to the high spring demand for pasture ty
sheep, and their inclusion in plans for Case Farm 11
to utilise feed at this time.

(g) Vhere summer or auwtumn feed shortages occur in some
years, it' becomes even more desirable 1o adopt a
policy of fast growth-rates so that animals may'

sooner reach killable weights.,

7.3 THE COST TO THE FARMER OF NOT SELECTING THE OPTIMUM PLAN

It should be recognised that while each plan on a Price Map
represents the optimum plan in terms of profitability for the
price ranges defined, profitability may not be substantially
reduced. by selecting a non-optimum plan, .

In Table 6,20, the total enterprise net revenue for each
plan is given for Case Farm 11, along with the sheep and beef -
prices relevant to eachh plan, The loss in profit opportunity
through selecting a sub-optimum ﬁlan may simply be derived by
assigning the relevant prices to the sub-optimum plan and com-
paring total enterprise net revenue with that derived from the
optimum plan at the same prices,

Example: The farmer on Case Farm 11 elects to adopt

plan 2 in Tig 6,8 when sheep price is $8.50 and beef

price is $21.60, From the Price Map, this price

| combination suggests plan 7 as optimum, and at these
prices the plan would give a total enterprise net

revenue to the farm of $50,887,00, Iowever, if plan

2 is selected, these prices give a net return of only

$30,154,00, The opportunity cost to the farmer in

this case through selecting a sub-optimum plan is,
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therefore, $20,733,00,

However, with a sheep price of $8,50 and a beef

price of $14,90, the farmer can select plan 2 with

little loss in revenue, At this price combination

the optimum plan is No,5 in Fig, 6,8 and revenue

earned by this plan at these prices is $32,520;OO.

The revenue loss or opportunity costs in this case

through selecting a sub-optimum plan is only

$2,366,00,

In meking major policy decisions, a farmer must not only
consider what the optimum plan is for his farm at a given
combination of prices, but also must consider what the opportun~-
ity cost of selecting a non-optimum plan might be.

For Case Farms 1 and 11 where sheep prices of $8,00 - $9,00
have been realised and $20,00 beef prices could confidently be
éxpected, there is opportunity for an approximate 50 per cent
rise in total enterprise net revenue to the farm by changing from
sheep to all beef animals, However, if the sheep price should
increase to $11.00, or beef price should fall to 315.00, increase
in net revenue would be small and a change may not be justified,
Prices are unlikely to change to this extent however, so that
increased beef production at the expense of breeding ewes is

likely to lead to a substantial increase in farm profits,

7.4 SOME COMMENTS ON LINEAR PROGRAMMING AS USED IN THIS STUDY
Linear programming proved ideally suited to a profitability

comparison of several livestock systems competing for a restricted

feed-supply. Construction of the model was time consuming, since

price relationships, feed requirements and other input/output data
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had to be defined, However, on reflection it is clear that
unless this input/output data had adequatelylbeen examined, the
investigation would have been very superficial, In this %hesié' 2
activity levels only have been presented in most cases and where
possible these have been summarised, In practice, the technique
provides much more information than this, some of which was used
in fhe construction of the Price Mgps, and in checking the
feasibility of results,
The construction of Price lMaps proved a valuable extension
of the linear programming technique and could play a major role
in presenting results so as to be acceptable.and clearly under-
stood by farmers, The data requiremenﬁs t0 enable detailed
examination of most farms would not be great once feed
requirements and general input/output coefficients are available.
The main requirements would be =
(a) +a pattern of feed availability on the farm which may be
gained from previous stock performance on the farm, cutting
measurements, or a combination of the two, This information
need not te precise as the analysis showed results were
sensitive to the amount of feed available rather than its
distribution;
(b) a list of alternatives available on the farm, with some
estimate of stock performances,.e.g. lambing percentage
or growth-rate for beef animals;
(¢) any items peculiar to the farm, e.g. a cheap source of
grain, or a minimum crop requirement for wintering beef
animals,
. The farmer can then be left to subtract from linear program-

ming results, such items as fixed farm costs and tax, and make
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adjustments where applicable for any other factors such as a
possitle saving in labour costs. He may also need to estimate
the opportunity cost of not adopting the optimum plan since if
this is small personal preference may influence his choice of

enterprises,

7.5 SUGGESTED WAYS OF INCREASING BEEF PRODUCTION ON SHEEP FARMS
If it is in the National interest to increase beef production

at the expense of the National ewe flock, there are some comments

which could te made as a result of this study:-

(a) A large-scale swing toward beef production would require
an appropriate extension effort,

During discussion with farmers, it was apparent that
few sheep farmers realised beef production could increase
their net ferm returns by 50 per cent, liost farmers who
had changed were motivated by non-profit objectives such
as a reduced personal labour requirement,

(b) PFarmers lose confidence in long-term markets for their
products because of ill-informed predictions by some
industry leaders, A thorough investigation into the
long-term market prospects for beef and sheep producis
would help improve farmer confidence,

(¢) Many sheep farmers are currently in a low equity
situation., The "working capital" problem with beef
production is very real and readily available finance
to provide working capital for the first year or two
following a change from breeding ewes to beef animals

would allow more farmers to make the change,
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There is insufficient informetion available to farmers
on some relatively simple aspects of beef production,
For example, veterinary costs can be guite high, yet
most farmers are ill-informed as to the requirements
for parasite control and are dependent on sometimes
unreliable information supplied by commercizl firms.
There is too much attention given by research and
extension workers to some aspects of beef production
which could have little impact on profitability to

the farmer, Farmers are confused as to the merits

of various breeds and sexes, and these differences

are often relatively unimportant, Some research
workers, for example, recommend grain-feeding while
others are emphatic that it is unprofitable, If

more attention was given to the major economic issues,
a significant increase in profitability to the farmer
would be poSsibie.

Meat buyers for both local and export ma?kets tend to
discriminate against beef animals of dairy breeds.
This confuses many farmers who have heard statements
made publicly by research workers (41) that differences
between breeds in meat quality do not exist. If
animgls of dairy breeds are to play an increasingly
important part in the Beef Industry, this conflict nmust
be resolved.

The present slaughtering facilities for beef animals
are inadequate in some part of New Zealand and the

problem is further aggravated by frequent work
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stoppages. For a properly planned beef production
system, the time at which animals are slaughtered can
be critical, and some farmers are reluctant to expand
. their beef enterprise because of unreliable slaughtering

facilities,

7.6 TUTURE RESEARCH REQUIREMENTS

It has been suggested in this thesis that beef-production
requires a "feed-budgeting" approach to farm management,

Adjusting feed requirements to feed production, and allotting
feed resources in the most profitable manner is the method
svggested as being most likely to maximise profits, The linear
programming technique can do precisely this, and more of this
type of research is required,

This study could well be extended to include beef breeding
cows, and to examine the impact of changing beef prices within a
year, This would require information which is at the moment,
not readily available,

tegrated physical research work to compare livestock systems
would seem to have little merit unless the physical inputs and
outputs for each system are relizbly identified. Techniques such
as linear programming can integrate systems and compare themn,
provided the physical information is available and reliable,

A farmer's most critical resource in most cases is his feed-
supply. More information is required about present and potential
feed resources in New Zealand, More information about feed
requirements at various production levels, for our livestock

systems, is also required,
s q
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7.7 SUMMARY

From the Case Farm results the most profitable beef system
is the purchase of weaners at 12 weeks or six to seven months
of age to be given high levels of feeding for slaughter before
their second winter, Stocking rates should be low rather than’
high, and grazed pasture should form the basis of their diet,

Linear programming is a technique ideally suited to the
type of problem where several possible enterprises compete for
a limiting resource such as feed-supply, Price Maps are a use-
ful extension of the technique and appear to have a placé as an
extension device, The opportunity cost to the farmer of not
selecting the optimum plan should be considered, since if this
is not great major changes may not be justified,
. Future research work should involve collection of physical
inpué/output data to enable techniques such as linear programming
to be applied, Some major issues have been ignored by research
workers and in part;cular more attention should be given to,
estimating feed aveilability on the farm and the feed requirements
of various livestock systems.

If sheep farmers are to be encouraged into beef production,
a considerable extention effort in this field would be required,
directed mainly at the economic issues involved, IIncreased

availability of short term credit would enable more sheep farmers

to increase beef production,
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APPENDIX 1

DRESSING-QUT PERCENTAGES FOR BEEF ANIMALS

Dressing-out percentages for beef animals may be defined
as the percentage of an animal's live-weight which is represented
by the carcass weight at slaughter, The definition should,
however, include some estimate of the animal's gut contents at
the time when live-weight was recorded. If animals have not
been denied access to food and water for at least twelve hours
tefore live-weight is recorded, differences in gut content can
lead to substantial differences between calculated and actual
carcass weight, ;

MacDonaldi/estimated dressing-out percentages to vary from
50 per cent to 62 per cent over live-weights from 700 to 160Q
pounds,- He also emphasised that the figure is largely a measure
of the animalfs stage of maturity and that as body wéight
increases, dressing-out percentage would also increase proportion-
ately,

The decision to exclude kidney and channel fats from carcasses
however, has raised the need for new estimates of the weight of
saleable carcass the farmer can expect from an animel of given
live-weight,

These figures will apply only to animals slaughtered for
export, since meat for local consumption is not trimmed for kidney

and channel fats,

1/ MacDonald, M.A. (1963) "The Principles of Efficient Beef
Production”. Proceedings of the Ruakura TFarmers Conference
Week, '
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Three varigbles are likely to affect dressing-out

percentages:

(a) the weight of an animal's gut contents at the time when
live-weight is recorded;

(b) +the animal's live-weight;

(e) the breed of animal,

Gut Contents: Brougham (11) measured dressing-out percent-

ages of 72 animals with an average carcass weight of 390 pounds,
Animals were weighed "full" off pasture and "empty" after being
denied access to food and water for twelve hours, Over this
period, average animal live-weight decreased from 870 pounds to
790 pounds, In this case, the weight of gut contents had
decreased by 40 pounds and the dressing-out percentage of these
animals increased by 2.4 per cent from 47,9 per cent to 49.4
per cent,

The error in this example through not taking account of gut
content in calculating carcass weights would have been 2,4 per
cent or conversely 40 pounds of the agpparent live-weight of the

"full" animals was gut content,

Live-Weight: Trial work by Barton (6, 7) where carcasses
were trimmed to estimate kidney and channel fat content are

summarised in Table A,1.

If a comparison is made between the 20 and 30 month old

animals, the figures shown in Table 4,2 result,



Table A,1

The Effect of Age and Breed on Carcass Characteristics of Beef Animals

Breed Age

Live-weight

Total Carcass Kidney and Dressi

g-out % Dressing-out (B)=(C)
(months) at Slaughter Weight Channel Fat with (@ with (A? out
(ave) (lbs ave) (lbs ave) (4) (B (G (ave)
(1bs ave) (ave) (ave)

AL A, 20 985 513 14,2 52,0 50,7 143
H, 20 1077 568 18,6 52,7 51, 1 1,6
¥, 20 963 478 13. 6 49,7 48,2 143

A.A, 30 1209 647 19,8 5347 51+9 1.6
H, 30 1266 702 15,4 55,5 54,3 1,2
F, 30 1256 658 22,6 52, 4 50,6 1.8

A.A. 20 814 412 9.0 50,6 49.5 1.1
H, 20 915 468 10, 4 51,2 50,0 1.2
P, 20 933 453 10,8 48, 4 47,4 1.0

J/F, 20 868 425 16,1 49,0 47 .1 1.9

¢/3. 20 889 448 14,8 50, 4 48,7 1,7

-

Abbreviztions:

S source :

A.A, : Aberdeen Angus

H, : Hereford
F, : -Friesian

J/F,
C/a,

Barton, R.A. (1968)

: Jersey/Friesian cross
: Charolais/Jersey cross

"A Comparison between beef-bred and dairy-bred steers for Growth

and Carcass Characgeristics -~ Trial 1V", Massey Sheepfarming
103"" 10 .

Annual P,

Lgl
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Table A,2

The Iffect o0f Live~Weight on Dressing-out Percentages

Age Average Dressing Dre381ng Difference
(months) Live Wt, out % i out % 2/ (B-C)
I (1p) (B) ave, (¢) ave. ave.
[ 20 1008 5145 50,0 1.5
1244 53.8 523 15

From these observations, dressing-out percentages have
increased by 2.3 per cent for am average increase in live-weight
of 236 pounds. If a linear relationship is assumed, it can be
hypothesised that a 100 pound increase in live-~weight results in
a 1,0 per cent increase in dressing-out percentage. It is also
important to note however, that increases in dressing-out
percentage of the same order occur whether kidney and channel
fats are included or not,

For carcasses trimmed of kidney and channel fats, the follow-
ing relationship may be postulated:

- "The dressing-out percentage of a 1,000 pound live-weiglt
beast is 50 per cent, For each 100 pound increase in live-
weight dressing-out percentage increases y 1,0 per cent, while
the reverse is true for a 100 pound decrease in animal live-
weight",

Where kidney and channel fats are not excluded, dressing-
out percentages are likely to be 1.5 per cent higher, as shown

in Table A,?2,

As the animals in the trials quoted above had been denied

1/ With kidney and channel fats included,
2/ With kidney and channel fats excluded,
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access to food and water for twelve hours before their live-
weight was recorded, animals weighed off pasture would have a
dressing-out percentage of approximately 2.4 per cent lovier as
suggested by Brougham,

If the hypothesis is checked against results reported by
Brougham and Barton for animals with kidney and channel fats
excluded, it is found that apart from small random errors,
calculated carcass weights agree closely with actual carcass
weights recorded, except that a difference between breeds

becomes apparent,

Breed Differences: Again tased on iaformation supplied

by Barton, it is possible to compare actual dressing-out per-
centages of various treeds, with a figure derived using the
hypothesis discussed previously,

Table A,3

Breed Differences in Dressing-out Percentages

A.A. H., F. r/J c/d.

i
I
Trial 1 !
Calculated % 49.8 50,8 49,6 - - |
Actual % 50,7 51,0 48,2 - - |
Difference -0,9 0,2 1.4 - - |
| Ppial 2 [
| Calculated # 52,1 52,7 52,6 - -
Actual % 51.9 54,3 50,5 - -
Difference 0.2 -1,6 2,0 - -
Trial 3 ‘
Calculated % 48,1 49,2 49,3 48,7 48,9
Actual % 49,5 50,00 47,4 47,1 48,7
Difference ~l.4 =0,8 1.9 1.6 0.2 |
|
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Abbreviations: A.A. : Aberdeen Angus
H, : Hereford

F, : Friesian
Friesian/Jersey cross
C/J., : Charolais/Jersey Cross

&
&

Source : Barton, R.,A. A Series of Trials Investigating
Carcass Characteristics of Beef Animals at
Massey University (6, 7, 8).

e

the results ia Teble A,3, it can be seen that while the

&
w

ro
suggested method of estimating carcass weight from animal live-
weight holds generally true, there are consistent differences
betﬁeen breeds,

In particular, Friesians and Friesian/Jersey crosses tend to
have dressing-out percentages, on average, 2,5 per cent below
those of traditional bveef breeds,

Summary : The hypothesis that "the dressing-out percentage
of a 1,000 pound beef animal is 50 per cent and that for each 100
pound increase in live-welight dressing-out perceantages increase
by 1.0 per cent while the reverse holds true for a 100 pound
decreage in live-weight" gives a reliable estimate for carcass
weights of beef animals when kidney and chennel fats have been
excluded,

However, the estimate should also recognise the following:=-
(2) animal live-weights should be recorded after animals have

been denied access to fbod and water for twelve hours.

Dressing-out percentages can vary by 2.4 per cent as a

direct result of differences in gut contents,

(b) TPriesian and Friesian/Jersey cross animals have a dressing-
out percentage of 2,5 per cent lower than animals of

traditional beef breeds.



(e)

(a)
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both Brougham (11) and Barion (8) report that animals

within breeds can vary widely in dressing-out percentages.

For any one animal, there would scem to be no reliable
method, of accurately forecasting carcass weight from
animal 1ive-weigh;.

if kidney and channel fats are not excluded, dressing-out

percentages 1,5 per cent higher can be expected.





