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CH.APTER ONE 

I N T R O D U C T I O N 

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 v,ith 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 impossible 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 

lambir..g,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 lb 

should be possible at 18 - 20 months of age. 
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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 

relevant 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 v1ould 

be of interest. The inclusion of breeding 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 beef 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 1 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. 
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Since 1948, a noticeable growth in female breeding stock 

has been observed-1: 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 yea:rs representing 20,7 per cent. By 1969 

the proportions had changed to 10.8 per cent for steers over 

two years and 27. 8 per cent for steers belov, 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 BEEF RESEARCH REQUIRElr'lENTS 

Research into the economics of beefproduction prior to the 

1950 1 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 has 

revealed a lack of physical information on the subject. 
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Joblin (35) points out some of the research work required, 

and mentions 

(a) detailed research on the feed requirements of the 

~arious 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; 

(c) 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 vii th an ever increasing number 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 Manawatu 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 
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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 IiIBTHODS OF APPROACH TO THE STUDY 

Initially, a budgeting technique was considered, as the aim 

was to conduct an analysis readily understood by farrr.ers. ' · 

However, it soon became apparent that budgeting techniques were 

inadequate and that linear programming was quite capable of giving 

results easily translated so as to be accepted by a farmer 

audience. 
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Any analysis is limited in reliability according to the 
:. · .. 

physical information on which it is based. Much of the tinie 

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 

Zealand 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. 
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CHAPTER TV/0 

TECHNICAL CONSIDERATIONS REL..4.TING TO B~EF PRODUCTION 

2.1 INTRODUCTION 

This chapter outlines the information ,required for this• 

study and describes the sources of information for farm 

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 

aims· of this. study could be met may be considered separately. 

2. 2. 1 Ph,ys ic al Inf or mat ion 

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 

V 

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 TI-ill AVAILABLE SOURCES OF INFORMATION 

Information for the solution of farm management problems 

may be gathered from scientific literature, small farm 

experiments or farm surveys (18). 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. 

(c) Only in the last few years have Research Stations 

attempted to provide experimental data on intensive 

oeef production. 

(d) Financial information is a lesser problem than 

physical information as a relatively small number 

of inputs and outputs are normally involved. 
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For these reasons, it was found that lack of physical 

information onintensivebeef production was a real limitation 

to the study. To overcome this, all possible sources of 

information were considered and to some extent used .in the 

study. 

2. 4 INFORMATION FROM F ARI,IBRS 

In addition to farmers encountered by the author while 

employed by the Department of Agriculture, a 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 fariilers. 

Stock Purchases 

Most farmers could readily provide information on 

the number of stock purchased, date of purchase and price 

paid. Howevex';: the price paid for an animal is an 
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unreliable guide as to its size or weight. Some farmers 

are more successful stock-buyers than othemand are able 

to obtain better stock for the same cas.ll outlay. 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 value. 

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 furmers however, sell at 

least some stock 11 0n the hoof 11 and in these cases it 

cannot alv,ays be assumed that selling price reflects the 

weight of the animal. 

2.4.3 Feed 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 

long periods v,as rarely practiced on the farms inspectea.,: 

Simple stocking-rate figures are thus an unreliable guide 

to feed ingested by 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. 

2.4.4 Supplementary 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 area 

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-fe,d 

silage had been used with apparent success. Few farmers 

purchased supplementary feed as a general policy, with an 

apparent preference for self-sufficiency in feed supplies. 
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2.4.5 Grazing; Management 

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 

successfully through easier recognitioh of feed surpluses. : 

Farmers 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 

animals were grazed together. 

To a lesser e.A'"tent, this comment was also true of 

beef animals on dairy farms. Invariably, a dairy farmer 

attempting to fatten beef animals consciously or 

unconsciously gave first preference for feed to his milking 

cows. In most cases, beef animals were fed on a basis 

similar to herd replacements, and the two were frequently 

run together. 

If 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 associated 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 involved themselves in 

considerable expense as a precaution against lice and worms 

in their beef stock, while others spent almost nothing. 

Some fa.rrr.ers waited until the offending parasites appeared 

while others took preventative measures regardless of 

previous infestation levels. 

Veterinary requirements would see~ to be a field in 

which farmers a.re 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 an~ ·. 

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 wer~ 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, while 

in other cases preventative measures would have been 

beneficial. 

2.4.8 Labour Re quirements 

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 labour costs was a reason many 

farmers gave for increasing beef numbers at the expense of 

sheep or dairy cows. Many 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 amount of time was 

spent with the stock. Some farmers who changed to beef 

farming in the hope of increasing their free time found that 

this did not always eventuate. 



15 

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 beef-producing system. It may be generally accepted 

however, that they are lov;er than for equivalent stock 

numbers in sheep or dairy cows. 

2.4.9 Manat;erial Ability 

Differences in managerial ability of farmers were 

reflected in marked differences in stock performance and 

profitability. In particular, for successful beef farming 

the skills required are firstly, successful purchasing . 

i.e. buying the right animals at a good price and secondly, 

skillful feed-budgeti.pg i.e. matching feed requirements to· 

feed availability. 

Purchasing skill also requires experience, frequent 

visits to sale yards and constant surveilance of stock 

prices. Farmers 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 



and selling transactions 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 

had approached beef-farming as an entirely new farming 

system and had budgeted feed supplies to maintain growth 

rates, were invariably rewarded with heavier carcass 

weights. 

Some of the farmers interviewed had changed from either 

sheep or milking cows to beef farming simply to 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. 

2. 4. 10 Animal Mortality 

Animal losses were surprisingly low on the farms 

inspected. Farmers 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 justified. 

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 

For the farms inspected, a change to beef production 

from either sheep or dairying had required very little 

expenditure on buildings, fences or yards. Two 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 existence on most farms prior to 

the increase 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 farms, 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 ya.rds was necessary. Most of the farmers 

interviewed had lo.rig-term plans for increasing subdivision{ _ 

hay or silage-storing facilities and installing a cattle­

weighing platform. These were regarded as being aids to 

management 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 commiss1on and 

allowed :farmers to choose the animals for themselves. 



2.4.13 Capital Re quirements in Stock 

The ques~ion 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 before recovering his capital 

outlay on stock. The time period involved will depend 

on the policy adopted but in some cases a 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 dairy .·· · 

cattle, did not furnish enough capital to enable 

purchase of an equivalent stocking rate in beef 

animals. Of these two aspects, working capital 

appeared to worry farmers more than the additional 

capital requirements. Buying young 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 Snecialist tfarkets 

Some of the beef producers interviewed had gained access 

to beef 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. Prices 

received were generally $2.00 - $4.00 per 100 lb of meat 

above ruling schedule price. 

These markets had a significant effect on profitability 

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 Informe.tion gained from Farmers 
. ·, .: : , ;' .: ·.- .· . 

The farmers interviewed were invariably willing· and eager; 

to discuss all aspects of beef production4 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 changes a..~d 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 breed. 

2. 5 SMALL F.A..•UvI EXPERIMENTS 

With the increasing availability of reliable cattle-:weighing 

scales, it has become common for farmers and farm adviser$ ~Q 

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 Manawatu 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 possible for animals to be "emptied II before 

·weighing to eliminate weight differences due to changes in 

gut-content, This would 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 can be 

thwarted by a farmer whose motives are profit rather than 

experimentation. 

(c) 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 



be disguised by such unmeasurable factors such as 

managerial skill. 
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However, the weight recording did enable a picture of live­

weight gains possible under Manawatu conditions to be defined. 

The wide rar...ge 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 9 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 point is particularly important where a 

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

2. 6 THE LITERATlJ--P.E 

During the last five years there has been a marked increase 

in research work carried out on beef cattle in New Zealand. With 

increasing awareness of beef farming as a profitable land-use, it 

became obvious that compared with more established enterprises 

such as sheep and dairy farming, very little 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 atte~pt 

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 been made to translate potential 

physical production into economic terms to find which system 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 cou11try, It is 

intended to discuss the various beef-producing characters in 

turn, together with comments on any breed differences for these 

characters. 

Growth Rate and Feed Conversion Efficiency 

Nutritional aspects of beef production are considered 

in detail in Ch,3, where it is noted that feed requ*eme~ts 

can. be partitioned into 

(a) 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 grovrth. 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 ratton. Once these overheads have been met,increasing 

growth rate decreases the proportion of total diet used for 

maintenance 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 ability 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 effici:<~ncy in.creased 

with dry-matter intake. Later work (34) showed li'itle 

difference in the feed-conversion efficiency of Angus and 

Friesian steers compared at equal live-weights. 

The consistently faster growth rate potential of Friesian 

over Jersey, Angus or Hereford cattle then 1 may be attributed 

to greater feed intake and hot an inherently superior feed­

conversion efficiency, 

Unless Friesian animals 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 
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doubtful relevance to grazing animals. Joblin (35) 

concludes from a series of trials that only small live­

weight dLfferences 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 consistently 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 portion 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 cattle are related to 

the quantity and quality of feed consumed, growth habits 

are largely within the control of the farmer. 

Breedinp- Covrs and 1'1Tilking Ability 

The significai.1ce 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 fa.rm by "cleaning-up" 

rough pastures 

(b) produce a calf each yeax 

(c) 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 fa.rm have trad~tionally 
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been required to clean up pastures and to successfully 

rear 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 \Vords, careful breeding-cow management before 

calving can have appreciable long-term benefits. 

Measuring the milking ability of grazing Angus . and 

Hereford cows is difficult and shows great variability 

(8). From Eight's comments hov,ever, it would appear that 

Angus and Hereford Cows may have a considerable unrealised 

milking potential. 

Where more than one calf is to be suckled per cow, or 

cows a.re to be returned to a milking herd, there are several 

advantages in choosing the Friesian breed. Hight (27) has 

demonstrated that FTiesians can perform satisfactorily on 

hill country and the breed is certainly an acceptable 

milk producer. 

There are three points which should be considered 

before the Friesian breed is adopted, 



(a) increased milk production will make the cow more 

susceptible to magnesium and other mineral 

deficiencies 
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(b) milk production beyond that required for satisfactory 

calf-rearing can lead to over-consumption and 

nutritional scours in calves. If excessive milk is 

not consumed, mastitis in the cows can result 

(c) it is more efficient in terms of pounds of meat 

producedjPound 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, 

hov,ever 1 best results may be obtained by r-etaining 

traditional breeds and improving management. 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 Age 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 Zealand supplies at present, and is 

likely to supply in the future, the character of major 

.. 
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importance is the production of red meat. 

The onset of maturity is marked 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 at 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 rather than fat, for two or three 

months longer than animals of Hereford, Angus or Jersey 

breeds. 

The importance of this character to a fa.rmer will 

depend on the age at which animals are slaughtered. If 

animals are to be kept beyond 18 months of age the 

Friesian is likely to return the greatest weight of red 

meat from the available feed supply, -out i.I animals are to 

be slaughtered at 14 - 15 months of age, the character 

loses importance. 

Sorte 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 

.. 



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 detai.led 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". 
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It would seem from these comments that there is no 

scientific evidence for breed differences in meat q~ality._ 

Dr Kirton (41) takes this a stage further when he points 

out that to date, no marketing problems have been 
., 

encountered with dairy beef. 

11 I believe that the differences olJSei"ved are 
not likely to be due to the origin but to the 
methods of management and that si-:--i:ilar mar'1.agement 
would produce similar types of carcasses". 

Differences 9 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 

slaughter. 
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2.6.6 Animal Performance with Limited Feed SuppJ.y 

The ability of animals to maintain body weight. or 

growth rate under adverse feeding conditions is a point 

frequently raised by farmers who tend to attribute any 

differences in individual animal performance to breed 

differences. The very fact that farmers a.re divided in 

their opinion of the merits of various 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 grmvth rates because more 

of ,their ration is required for maintenance. 

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, since they would usually 

be lighter animals. This explanation implies 9 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 therefore be attributed largely to their ability to 

compete for the available feed supply. 
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2.6.7 Calf Live-Weight and Mortality 

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 9 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 definB precisely 

what criteria should be used for judgement·. 

From an economic point of view the breed which perf~rms, 

most successfully for the farmer will be that which returns the 

highest net profit from his available feed supplyo If the 

relative merits of available beef-producing breeds are compared 

on this basis, many apparently conflicting views from trial work 

may be resolved. 

2. 8 THE Til1PORT.ANT 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. 

2.8.1 Growth Rate 

Major differences will only be evident when animals 

are fed at levels approaching intake capacity. However, 

where fast growth rate to achieve a target carcass weight 

within a restricted time period is import~~t, Friesian 

animals will have an advantage over Hereford, .Angus or 
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Jerseys. For example, a farmer wishi,ng to achieve . a 

375 pound carcass weight for bulls before their second · 

winter, would be more likely to succeed with Friesians 

than Angus, Herefords or Jerseys. 

2.8.2 Feed 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 Age 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 animals at slaughter. 

2.8.4 Milking Ability and Calf-Rearing 

Milking ability is an important character where cows 

are retro."'ned to a dairy herd after calves are weaned, or 

where more than one calf can be reared per cow. However 1 

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 So.mmary 

A farmer aiming to maximise net profit ,from his 

available feed supply, should give particular attention 

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. Later 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 COivIPAi.l.ISONS 

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 e stirnate would theref.ore be relevant only to the 

circumstances and year in which it was made. An economic 

analysis should be the final aiffi, 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 



some breeds consume more fe0d th2...YJ. others, animals should 

not be compared on a one-to-one basis. Indeed, it has been 

suggested that under some circumstances slow-growi.n.g 

animals such as the Jersey may have some advantage over the 

faster-growing breeds. (42) 

11 There is general agreement that Friesisns 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 eexlier 
maturihg breeds might be advantageous in this latter 
situation. 11 
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The optimum stocking rate is difficult to define and would 

be related to the farm circumstances being considered, There 

would, however, be many on-farm environments where a seasonal 

shortage in feed supply existed. It has been estimated (23) 

that of tot al variation in meat production between a.11.imals 

only five per cent could be attributed to differences in breed. 

These measurements were made on farms, with no allowance made 

for the greater intake of faster-growing 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 

Friesian animal is therefore a difficult question, and can 

only be resolved with reference to a particular set of 

circumstances. If differences in animal 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; 

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

be used as a parameter for recommending stocking at a 

particular rate, any differences in live-weight gain 

will mean that comparative stocking rates should change 

t:r...:rough an animal's lifetime, , 

(b) Breeds such as the Angus and Jersey have an advantage 

over the Friesian in periods of feed shortage due to 

reduced maintenance 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 1 the effect of each depe11.ding 

on feed availability in relation to stock numbers, and 

likely fluctuations in feed supply. 

(c) A breed comparison based on animal live-weight rather 

than animal numbers, when translated into economic 

terms, must recognise which costs which rr..ay be incurred 

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 replacements, If a stocking­

rate ratio is derived on a live-weight basis, and 

replacerr,ent 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 requirements 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 ma.y be 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 to be great and again must be balanced 

against the effect of greater numbers. 

VETERDTARY: Most veterinary expenses arise from worm­

drenching and lice-spraying. Dosage rates for 

drenching, and material for lice-spraying 1 are both 

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 boning meat tend to be 

independent of carcass size. For 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 
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animal nurr.bers but animal carcass weight, which 

is again determined in the main by total animal 

li ve-vre ight. 

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 appears that most costs are 

related to total live-weight, rather than number of animals. 

Breec1smust be compared on the basis of net profit to the 

farmer. However, for those farmers not producing bull beefp 

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 AI'l"D SELECTION 

The Angus and Hereford breeds have for centuries been 

selected for apparently desirable characters such as 

11cornpactness. 11 It can only be regarded as a failure of past 

selection criteria. that the Friesian, which has been selected 

for milk yield, is now widely preferred to 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 small, 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 Department. 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 11 proof 

rating 11 calculated by the Dairy Board and final live-weight of 



animals. This may indicate deficiencies within the method 

for estimating these ratings, as sires with fast-growing 

off spring vmuld have more mature daughters at the time of 

first lactation. 
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Carter is also examining the extent of heterosis between 

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 

b:reeding, 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 to 

be made by cross-breeding to introduce, rather than select forj 

economically desirable characters. 

2. 11 SUI'i'.[M.ARY 

The pbysical and financial information required for this 

sttJ.dy is not readily available as the ::Seef Industry has only 

come into pl"·om.inence within the last few yearsd 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 problems 

farmers encounter when expanding their beef 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 



main to assessing the Friesian as a beef-producing animal. 

Breed differences of significance to the farmer are growth­

rate, age at maturity and milking ability. The Friesian 

would appear to have obvious advantages in these respects, 
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but these are dependant entirely on the beef system 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 

characters are of economic significance and assessing their 

heritability would need to be tr.ie first steps taken in this 

direction. 
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CHAPTER THREE 

THE NUTRITIONAL REQUIREMENTS OF GROWING BEEF .Al1'JJ\1ALS 

3.1 INTRODUCTION 

T,his chapter introduces the subject of "feed-budgeting", 

v1hich is a method of matching feed requirements and feed 

available to maximise returns on the farm. Substition rates 

and the "ewe equivalentn 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 FEED-BUDGET ING 

One of the ffi0st critical resources available to any live-

stock farmer is the feed supply. This resou~ce largely dictates 

which 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 quality, quantity, and pattern of £p.~ass 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 

management. Feed budgetir...g e,ay simply be defined as the science 
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of matching feed availability to feed-consuming enterprises on 

the f2..rm. When the farmer finds 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 analysis. 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 t.hat 

"optimum range live-stock production can be achieved 
only through compatible live-stock and forage management. 
The first requirement in developing a range live-stock 
and forage mana.gement programme is a quantative . and 
qualitative inventory of forage resources ••.•• Only after 
the relative seasonal availability of nutrients is known, 
can live-stock be managed to obtain a maximum return from 
the available forage resources •• " 

Raleigh concludes his paper by saying 

"results ••••• indicate that it is feasible to manipulate 
live-stock management, based on the knowledge of forage 
quality relative to live-stock perforn:ance, for increased 
live-stock production"• 

These comments apply equally well to the New Zealand system 

of all-grass farming. New Zealand agronomi.sts however, have 

failed to provide us with a "quantative a.."l.d qualitative inventory" 

of our grass resources. 

3. 3 SUBSTITUTION RATES AND THE EVIE EQUIVAIBNT 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 

is 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 axe 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 

mey 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 between sheep and cattle, 

based on substitution rates such as the E.E. system however, is 

suoject to possible error, Sheep and beef anirr~ls 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 fa.rm 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 be the. most profitable one for the 

farmer. 

Stock-unit systeffis 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-u..i."lit s are 

not required. Indeed, having arrived at the most P,rofitable 

live-stock system, substitution rates may then be calculated as 

a result of the ana~ysis. 

3. 4 GRASS PRODUCTION WITH SHEEP .ru."'ID 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 and level of stocking had marked 
effects on the level of pasture production." 

Joyce estimated that cattle areas 1 on average, produced eight 

per cent more pasture than under a ewe grazing system and 22 per 

cent mo1"'e thai."l under a wether graz1ng system. Similarly, lower 

stocked areas produced five to ten per cent more pasture than 

under high stocking-rate conditions. 

be more open than sheep areas. 

Cattle pastures tended to 

When comparing live-stock systems such as sheep and beef 

cattle then, some cognisance should be taken of the fact that tlle 

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. Estir.uating this 

factor however could lead to the following difficulties: 

(a) The type and standard of management may .be critical, e.g. 



the grazing pattern adopted "cy a farmer may influence 

any increase in pasture production, 

(b) The timG of the year 'Nhen an increase occurred would 

be difficult to ascertain 1 i.e. any increase may not 

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

in some seasons. 

( c) The soil type, pasture species, and ge.neral 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 
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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 bi.. ... eedi.ng . ewes will be the same as that 

for a beef production system. It should 1::e recognised however 1 

that 011 the available evidence this assumption would appear to 

underestimate the returns possible from all-beef system, when 

compared with breeding ewes, 

3. 5 THE EFFECT OF GRAZING JtIANAGENIENT ON PASTURE PRODUCTION 

Agronomists for many 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 1 

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 Summer 

and .Autumn. 

Comments by .American workers (28) would support the 

contention that rotational grazing has some a.Gvantages 

"the species of plant used and the type of animal may 
influence the results. However there is evidence 
that at high stocking rates rotational may be 
advantageous over con.tir .. us.l 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 yeax. The extent to 

which these farmers are losing pasture production is difficult to 

estimate. 

J-oy,~e r3-81\ ~ · - · _ \ measurea ::t..ncreasect pas-cure production of five to 

ten per cent in favour of -i½ cattle beasts :2e1" acre as against 2¼. 

The extent to which this is a reflection of grazing method. is 

difficult to assess. It ·may l)e that the lower stocking rate 

allowed a more flexible approach to pasture manageme11t. American 

work supports these observations by Joyce 9 and Van Keuren (60) 

comments that 
, · . • 

"despite high fertility and rotational grazing to provide 
periodic recovery from grazing, overstocking with 
resultant overgrazing was shovm to markedly reduce forage 
production. 11 

He adds emphasis to this statement by sayLvig 

"maximising 1Jeef cattle production from :pastures required 
first of all maximising forage production." 
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111aximu:n pasture production could therefore be expected at 

lighter stocking rates using a rotational grazing system. 

stocking rates may not "be t:he rr.ost profitable, however, and 

rotational grazing is not always feasible on the farm. 

Light 

It cannot be doubted that correct pasture management is an 

essential feature of any successful live-stock operation. Some 

of the advantages fact stem from 

more easily recognised surpluses and deficits by -~: ., 

would facilitate feed-budgetir,.g and increase live-stock performance. 

This effect would be particularly noticeable at high stocking rates. 

3.6 EFFICIENCY OF ANIMAL F.iARVESTING 

The efficiency of animal harvesting may be defined as the 

percentage of pasture grown which is consumed by animals. This 

percentage is likely to vaxy widely depending on stocking rate, 

class of stock, . type of pasture, pasture management, rain-fall, 

contour and soil type. 

Grass lost by animal trar::plir.g can be very high on some soil 

types in wet conditions. Losses in these circumstances are likely 

to be higher with beef animals than sheep. If pasture availability 

figures are based on previous sheep numbeL3, some allowance would 

have to be made for feed loss in wet periods on pastures prone to 

treading, if beef animals are being considered. 

Generally, however, the efficiency with which animals harv·est 

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 a...Yl. all-beef 

system, It 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 harvested at low stocking rates. 

3, 7 ESTIIdATHlG F·EED AVAILABILITY 

There are two alternative ways in which the pattern, 

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

estimated 

(a) by harvesting grass mechanically and measuring quantity 

and quality produced over a number of seasons; 

(b) by making an indirect estimate based on previous stock 

performances on the farm, The pattern 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 tra...'1sfers customary on the f&rm it is possible 

to estimate the feed which has been produced for 

consumption by stock on the farm. 

Cuttin,.g; and Harvest in,r 

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 animals. 

always be practicable, 

Tb.is may not 



( c) 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 rr.echanical 

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. 

3,, 7. 2 Indirect Estimates 
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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 deficits~ Norrr.al day to day 

feed tran.sfers which are a part of any live-stock 

system disguise these, 

(b) The quantity and pattern of feed consumed by an 

animal such as a breeding ewe will depend on 

whether replacements are reared on the farm, twin­

ning rate and weight of lambs at slaughter. Some 

adjustment can be made for these factors, but 

estimates tend to be subjective arid open to possible 

error. 

(c) Estimates of variation in feed consumed betv,•een 

seasons are difficult. Increase s or decreases on 
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the sheep farm vrould normally have their effect 

through rises or falls in wool clip 1 lambing 

percentage and lamb weight. Rel2ting these 

parameters to a figure for feed consumed can be 

difficult and often inaccurate. 

The Method Used 
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In this thesis pasture availability figures will be 

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 number of years; 

(b) use previous stock nusbe~s and performance to 

estirr,ate feed available for live-stock 

consumption; 

(c) use the mechanical measurements to give a 

picti;.re of within and between-year variations 

in pasture production. 

3.8 FEEDING STPJTD.ARDS 

The feeding value of various feed-stuffs may be expressed 

in one or all of the fo llmvir..g terms; 

M.E. 

D.E. 

T.D.N. 

D.O.M. 

11etabolisable energy 

Digestible energy 

Total digestible nutrients 

Digestible organic ffi2tter 



which are measures of energy available to the animal after 

taking account of such factors as the undigested fraction or 

faeces. 

H.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 for 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, however,· 

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 proquctive energy is used with equal 

efficiency irrespective of the type of feed ( 19) ~· 

Thus, available energy systems a:t."e be.tte:c than productive 

energy systerr.s f o:c mainter.:.a.."lce bu.t not f 01" growth and f.s..tten.ing. 

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 

available, and as has been pointed out 9 both have their weaknes.ses. 

The system most applicable in New Zealand is one of the 

measures of e.vailable energy. In deali11...g with a grazing animal . . 

under New Zealand conditions, the proportion of total annual feed 

represented 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 easiest to measure. In addition, the feeds normally 

provided for grazing animals in New Zealand and even for stall­

fed, do not warrant more complex estimates. 

In a country of predominately free-grazing animals 1 the 

loss in accuracy by using D.O.M. is more than offset by its 

simplicity. It is thus intended to express feeds and feed 

requirements in te:.""ms of D.O.M. in this thesis. 

DEFINITION OF D,OoM: Digestible Organic Matter (D.OQM.) 

may be defined as the number of pounds of organic matter 

digested per 100 lb. of feed organic matte:..-- eaten~ Organic 

matter is the weight of dry matter less the weight of ash. 

Organic ma·tter is used rather than dry matter to overcome 

differences in soil contamination of the feedstuffs and because 

minerals are not a source of energy to the animal. 

3. 9 FEED P..EQUIREM8NTS FOR GROWING BEEF CATTIB 

The feed requirements for growing beef cattle depend on the 

physiological status of the animal and ,vhether the feed energy 

is being utilised for maintenance or weight gain. 

For practical purposes, feed requirements ca...."l be partitioned 

between maintenance and production. 

cattle 

Thus for growing or fattening 

D.O.M. consumed = D.O.M. fc::c maintenance 

plus · D.O.M. for live-weight gain. 

3. 9.1 Factors Affe ctin:z Ma,intenance 

The maintenance requirements of an animal ca..~ be defined 

as the amount of feed energy required 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 

to as the amount of feed energy required to maintain live­

weight. However, for young animals in which growth 

normally occurs, if live-weight is kept constant, it is 

probable that changes in body composition, i.e. ratio of 

bone; musclet fat, will occur. 

The energy required for maintenance can be affected 

by the followi..11g factors: 

(a) Size of animal: the requirement for maintenance 

varies with "metabolic weight", which is live­

weight raised to the power of 0.75 (25, 62). 

(b) Muscular activity; energy expenditure due to 

walking and grazing affects maintenance require-

ments. The stall-fed animal thus has a lower 

requirement than the same animal w.1.der grazing 

co.i1.d i tions. 

( c) Climate: climatic factors, by affectj_ng the heat 

loss of a.11. animal can. have an e:?:'cct on the 

energy required for maintenance. Envirori.Jnental 

stresses mean a greater proportion of feed intake 

is used for maintenance v1hich is then unavailable 

for production. 

Other factors such as availability of shelter, or coat 

length can have some effect on maintenance requirement. 

However, body weight and grazing environment a.re the two 

main influences. 

3.9.2 Production Reauirements 

For production, as represented in the beef animal by 



52 

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 them. In general, higher 

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 requirement 

per pound of gain is greater in older fattening animals 

than in yotL'1.g growing animals. 

3.9.3 I1IetI1ods of Est:Lmatinp· Reaui::cements 

The estimation of feed requirements for grazing beef 

cattle in New Zealand is a topic about vvhich 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 
••••• this is a reflection of the relatively 
insignificant place the nutrition of beef cattle 
has had in New Zealand to date." 

Estimates made with . stall-fed animals have a limitation 

pointed out by Wallace ( 63) in his work with dairy cows 

"it is very doubtful ho·N far standards for maintenance 
and production established under stall-feeding 
conditions can be applied to grazing a.."limals," 
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Wallace derived equations c.escribing the feed 

requirements of milking covrn. He is generally sceptical 

of feeding standards (62), and states 

"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 11guides 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 ivi th 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) . IL.easuremec.ts were made over a VfH"Y limited ::i..ive-

weight range of heavy mature ani,r.ais. Reco:illi,cndatio:ns 

would have very little relevance ·co small ar.i.imals. 

Even where estimates are CTade en beef animals, :fu:-ther 

problems seem to be encountered. New Zealand workers (34) 

discovered a wide range in the feed conversion efficiencies 

of individual animals. American workers (25) found that 

digestibility of dietary energy vai~ies with plan of nutrition, 

while :British workers ( 1) found tr.at the efficiency of 

utilisation of metabolisacle enrgy varies much more widely 

with the concentration of the diet vfr.ten fattening than it 

does at maintenance levels. 



54 

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 

possible, with the inforILation available, had to be made. 

The oasis for this estimate was as follows: 

( a) America."1 work, which appeai"ed to b e most relevant 

to the growing beef animal, was used as a basis for 

estiwating feed requirements, 

(b) The American recommendations were adjusted to 

grazing conditions in Hew Zealand using the 11 pieces 11 

of information available in Ifow Zealand 1 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 expected, considering the suggested 

problems outlined previously by nutrition workers in this 

field. The results also demonstrated .the inadequacy and 

inaccuracy for New Zealand conditions of earlier work such 

as that done by Morrison ( 52) which is frequently used as 

the basis for current stock-unit tableso 

3,9.4 An Estimate of Feed Reauirements For Growing Beef 
Animal s 

I ) . Attempts by some American wo:."kers ~25 to formulate . a 

set of equations which uould describe dietary require·ment's 

over a range of live-weights and growth rates gave varying 

results, Later vrork (45) resulted it:. a series of tabulated 

feed requirements which separated requireillents 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 

demonstrated. 

These workers report however, that data is needed 

on the effect of environment on net energy requirementso 

This comment highlights the need to make some adjustment 

for the inc1'"'eased maintenance requirement of a .grazing 
i 

animal as compared with a stall-fed animal. 

However, the recornmendations seem .to have been 

widely accepted, and in conclusion the authors report that 

the system is adaptable to practice and overcomes common 

criticisms that net energy values do not apply under 

maintenax1ce conditions and var:y with feed intake. 

The table of feed requirements as shown in Table 3.1 

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

net energy. ~hese UYJ.its mus"!; be converted to D.OorE. and 
" d . .,,_ ·.,_ ~ -ana. a J us 1-mer.:."' maae for the increase& mai~tenance requ:Li~e-

m.ent of animals g1."'2.zing in Hew Zealand conditions. In 

both cases, figures used were 

l'/Iackintosh and Davies (47). m, • - • - . _,_ . :1:.ne increase lli. maini.,ena...11.ce 

requirement was chosen somewhat arbitrarily as 30 per cent. 

The resultant figures expressed in lb D.O.M./day are shown 

in Table 3.2. 

Having arrived at v,hat appear to be suitable 

recommendations for growir..g beef animals, it is possible 

to test their accuracy by comparing theffi with measurements 

made in the field in New Zealand. 

must include -

These measurements 



Table 3.1 

The Feed Requirert.ents of Growing Beef Animals (Megacalories Net Energy Per Day) 

Daily BODY'NE IG HT (KILOGRAMS) 
Gain 
'(Kg) 150 175 200 225 250 275 300 325 350 375 400 425 ___ ~j0 l.t]5 _____ 500_ .. 

0 3.3 3.7 4.1 4o5 4 .. 8 5.2 5.6 5.9 6.2 6.6 6.9 7.2 7.5 7.8 8.1 

0.1 3.5 4.0 4.3 4.8 5.1 .__ 5. 5 5. 9 6.3 6. 7 7.0 7. li 7.7 8.0 8.3 8.6 

0.2 3.8 4.2 4-7 5.1 5. 5 5. 9 6.3 6.8 7.1 7.5 7.9 8. 2 8.6 8.9 9.3 

0.3 4.0 4,,5 5.0 5.3 5. 8 6.3 6. 7 7.2 7.6 8.0 8.4 8.7 9. 1 9c5 9.8 

0.4 4.3 4.8 5. 3 5.7 6.2 6.8 .7.1 7,,6 8. 0 8.,5 8. 9 9. 2 9., 7 1 o. 1 1 o. h 

0.5 ij. 5 5.1 5. 6 6.1 6.6 7.1 7.6 8 .1 8.5 9.0 9. h 9.8 1 o. 2 (,10. 6 11o0 

o. 6 4. B 5. 3 5. 9 6,,5 6.9 7.5 8 . 0 8.5 8.9 9.5 . 10.0 1 o. 4 1 o. 8 11.3 1 i u 7 

0.7 5.0 5.6 6. 2 6 .. 8 '/.3 7.9 8 . L~ 9. 0 9.5 10.0 1 o. 5 1 o. 9 11 • L1 1L9 12 ~ !i 

0.8 ,- 3 :; . 5.9 6. 5 7. 1 7.7 8.4 8 . 9 9.5 1 o. 0 1 o. 6 11 ~ 1 11o5 12 .. 0 ;2.5 13.0 

0. 9 5. 6 6. 2 6. 9 7.5 8. 1 8,,8 9. 3 
\ 

10., 1 10 .. 5 1 f .1 11. 6 12. 1 12.7 13.2 13.7 

1. 0 5.9 6.,5 7., 3 7.,9 8. 5 9.2 9.8 10.5 11. 0 11 . 7 12.2 12.7 13 .. 3 13°9 1h.1.i 

1 • 1 6.2 6.9 7.6 8 .. 5 9., 0 9., 7 1 o. 2 11 . 0 11 . 6 12., 3 12 .. 8 13. Li 1· )-4. 0 11..1.5 15. 1 

1. 2 6. 4 7.2 7.9 8.8 9. 4 1 o .. 1 10.7 11 . 5 12 . 1 12 . 8 13.4 140 0 14., 7 15. 2. 15. 8 

1. 3 6.7 7.6 8.3 9.1 9~8 10.6 11.3 12. 1 12o7 13.4 14 .. 1 14.7 15.3 15., 9 16.5 

. 1. 4 7.0 7.9 8. 7 9~5 10.3 11 . 1 11. 8 
r 

12. 6 13. 3 14.0 14.7 15. 3 16. 0 16. 7 17. 3 

1.5 7.3 8 •. 2 9.1 1 G.O 1 o. 8 11 . 5 12.3 13.1 13.9 14.6 15~4 16.0 16. 7 . 17. 4 18.0 
---· ~ - --- - - - -

Source: Reference ( 45). Journal of Aniffial Science 27 ( 3 ) . 801 • • Vl 
m 



Table 3.2 

The Feed Requirements of Growing Beef Animals (Pounds of Digestible Organic Matter Per Day) 

---DAILY --
BODYWEIGHT (POUNDS) GAIN 

(POUNDS) 330 385 440 495 550 605 660 715 770 825 880 935 990 1045 1100 ___ .., ____ 

0 4 .Lt ~-. 8 5.4 5.8 6.5 6.9 7.3 7.8 8.2 8.6 9.2 9.5 10.0 10. 3 10.8 

0.22 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 10.9 11.4 

0 •1{4 4.8 5.4 6.0 6.4 7.0 . 7~6 8.1 8.7 9. 1 9.6 10.0 10.6 11 .o 11.5 12.0 

0.66 4.9 5.6 6.1 6.8 7.4 8!0 8.5 9.1 9.6 10.0 10.6 11.1 11 .6 12.0 12.5 
0.88 5.3 6.0 6.6 7.1 7!8 8.4 8.9 9~6 10.1 10.5 11.1 11.7 12.2 12.6 13. 1 
1.10 5.5 6.3 6.8 7~5 8.2 8.8 9.4 10.0 10. 5 11 .o 11 .6 12.2 12.8 13.2 13 ~8, 
1.32 5.8 6.6 7.3 7!8 8.6 9~2 9.8 10.5 11.0 11.6 12.1 12.8 13.3 13.8 14.5 
1. 54 6 . 0 609 7.6 8.2 9.0 9,.7 10. 3 10.9 11.5 12.1 12.6 13 .4 13.9 11~ , LI- 15 . 1 
1.76 6.5 7.2 7.9 8.5 9.4 10.1 10.7 11.3 12 .1 12.6 13.2 13.9 14.6 15.2 15.8 
1.98 6.6 7.5 8.2 - 8.8 9!8 10.5 11.2 11 .9 12.6 13.2 13.8 14.6 15.2 15.8 16.5 
2.20 6.9 7.8 8.6 9.3 10.1 10.9 11.6 12.4 13 .1 13o7 14.3 15 .2 15.8 16.5 17 .1 
2 .1-1-2 7.2 8.1 9.0 9.7 10.6 1.1.4 12 ! 1 12.9 13.7 14.3 15.1 15.8 16.5 17 .1 17 .9 
2 .61+ '7 .4 8.5 9.3 10.1 11.0 11!9 12.6 13.5 14.3 14.9 15.5 16.5 17.3 17.9 18.6 
2.86 7.8 8~·8 9.8 10.5 . 11.5 12.4 13.1 14.0 14.8 15.5 16.1 17 .1 · 17.9 18.6 19.4 
3.08 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 19.4 20.0 
3.30 8.4 9.5 10.5 11.3 12.4 13.4 14.3 15.1 16.0 16.8 17.7 18.5 19.4 20.0 21.0 

Vl 
-:J 



(a) animal live-weight 

(b) animal live-weight gain per day 

(c) food intake. 
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The limited nun:ber of measurements made could largely 

be attributed to problems in measuring the food intake of 

grazing animals. However, using figures supplied by 

Brougham (11) 9 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 a..."limal under New Zealand grazing conditions. 

3.9.5 Limita,t::..ons in Animal Intake 

Table 3. 3 gives the same recorr.mendations as Table 3. 2 

but converted from pounds D.O.L:t. to pounds of dry matte:' peJ:> 

day, A conversion ratio of 

1 lb Dry Matter O. 62 lb D.0.1\1. 

is assumed. 

If these recommendations are used to construct a graph 

of feed requirements based on animal live-weight and daily 

live-weight gain, Figure3.1 results. This figure highlights 

the effect limitations in a:::ical intake can have on live­

·weight gain. P.nimals a.re unlikely to consume more than 

2-} - 3 per cent of their body weight as dJ."'Y 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 :1equireffients of Gror1ing Beef Animals (Pounds of Dry I\':atter Per Day) 

----•-•!'-v •••~ -•---• •-·~'° -•'" •-• ~.~ -.• • --•••¥• •- -h .- __ _ .__ ,. ....... ,._, ·---~~ -------¥ _____ , _ _, 

Daily BODYWEIGHT (POUNDS ) 

822_ 880 . 935 ____ _990 ____ 104~ ___ _:1 H~o_.l Gain 
(Pounds) -~iQ _ . 385 __ __ 4Li0 __ . 4CJ5_~_ 559 ...... 605 ___ 660 ... 715 770 

0 6.9 7.9 8.7 9.3 100 3 11. 1 11o8 12.6 13.3 13.9 14.8 15.4 16.1 16.7 17.4 
0.22 7.3 8.3 9.2 9.8 10~ 9 11 0 7 1 2 •. l.~ 13 •. 3 14.1 14. 7 15.6 16. 2 16.9 1 7. 6 18.3 
o.u4 7.7 8.7 9.6 1 o. 3 11.l-+ 1 ? ,, 3 13 •. 1 14.0 1 Li. 7 1 5. l~ 16.2 1 7. 1 17. 8 18.5 19. 3 

o.66 8.0 9.2 1 0.1 1 o. 9 12 .. 0 12. 9 13.7 1 Li. 6 15.5 16. 2 1 7 .1 17. 9 18.7 19. 4 20.2 

o.88 8.5 9.7 1 Oo 6 11.4 12.6 1306 1 1-i. 4 15.4 16.3 17. 0 17. 9 18.8 19. 7 2 O. Li 21.2 

1.10 8.9 1 Oe 2 1 1 • 1 12.0 13.2 1 Li. 2 1 5 G 1 16. 1 1 7. 0 1 7. 8 18.7 19. 7 20.6 21.11 22.3 

1. 32 9.3 10.6 11.7 ,.)12.5 1308 1 Li. 9 15.8 1 G~ 9 1 7. 8 18.7 19. 6 20.6 21 .. 5 22.3 23.3 

1. 54 9.7 11 • 1 12.2 1.3. 1 11-1-. 5 15. 6 ~ 6 .. 6 17. 6 18 .6 19. 5 20. l+ 21. 6 22.5 23.3 24.4 

1. 76 1 o. 2 11 • 6 12.7 13.7 1 5~ 1 16.3 17 0 3 18.3 19. 5 20.4 21.3 22.5 23.5 2Li. 5 25.5 

1.98 10.6 12 .1 13-3 1 Li. 3 15. 8 17 .. 0 18.0 19.3 20.3 21. 3 22.2 23.5 24.6 25.5 26.6 
. 

2.20 11 .1 12.6 13.9 15.0 16. Li .17" 6 18.8 20.1 21.2 22.2 23.1 2L+. 5 25. 6 26.6 27.7 

2. lt2 :I 105 13.1 14. 5 1506 1 7, 1 1804 19 .. 6 20o9 22.1 2301 24.5 25.6 26.7 27.7 28.9 

2. 6L1 12 . 0 13 .. 7 15.0 16.3 1 7. 8 19. 2 20.4 21.8 23. 0 24.1 25.0 26.6 27. 8 28.9 30.1 

2.86 12. 5 14 .. 2 15.7 16.9 18 .. G 20 0 21.2 22 . 6 23.9 25 . 1 26.0 27. 7 28.9 30.1 31. 3 

3.08 t3.0 14. 7 16.3 17. 6 19 ■ 3 20. 7 22 d 23. 6 24.7 26.1 27.0 28.8 30.1· 31.2 32.5 

3.30 13. 5 15 ■ 3 16.9 18.3 20. 00 21.G 23 ~0 24.4 25.8 27. 1 2e.. 7 29.9 31 .• 2 32.4 33~8 ~--•--
\Jl 

• I...O 



1,300 

1,200 

1,100 

1,000 '-..,,. 

Animal 
900 

Live i":.~ 
Weight 

800 
(Uouncls) 

700 

600 --

500 

400 

300 ~ 

200 O 

FIGURE 3, 1 

THE FEED REQUIREMENTS OF GTTO','/ING BEEF ANIMALS. 

-

12 

--- 8 

0,5 1.0 

(POUNDS OF DRY MATTER PER DAY. ) 

1.5 

----22 

..•.. ,._ •-· ··-··--~·-· .. --
34 . • 

Animal Growth Hate (Pounds/ day). 

(X) Represents The Feed Requirements/ animal/ day. 



6i 

This situstion is cowmonly noticed on beef farms, 

especially when anims,ls a.:re reaching mature weights and 

require apprecia-ble energy intake just to meet maintenance 

requirements. The situation is worsened during periods 

when grass diges•tibility drops, such as in dry summers, 

Intake limitations mean that if fast grov1th rates are 

desirable, feed oualit;v can be as critical as feed aua.1."1.tity . 

3.9.6 Variations in Feed Reauirement 

The feed requirement recomm.endations as present'ed have 

proven reliable (11, 37), almost regardless of animal breed, 

sext 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 almo .:;t entirely to intake 

lirr,.i tat ions. .P.lso, bee a.use t}1e feed req_uired to produce 

any live-weight gain is independent of previous nutritional 

-levels 1 compensatory grmvth has little or no relevance to a 

grazing beef 8.nimal over the weight-gai.:::s normally er.:.countered 

on farms. 

The feed requirements, as calculated, are therefore 

acceptable since only minor variations would be expected, 

They will form the basis -for the "feed-budgeting" ana.lysis on 

which this thesis is based. 

3 • 10 SID/lll'IARY 

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

resou:r·ce, and to maximise profits he must allocate feed by the most 

profitable means available. 

The ewe equivalent system has some uses 1 but is inadequate 

for a detailed comparison between sheep and beef enterprises. Low 
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stocking rates and rotational grazing would appear ·uest suited 

for maximum pasture growth, but may not be practical on the farm. 

Increased pasture production with a change to beef animals from 

sheep has been recorded. 

Digestible organic matter is an appropriate feeding standard 

for New Zealand conditions and on this basis, the feed requirements 

for g:rowing beef cattle are calculated. American estimates are 

used, scaled to New Zealand grazing conditions using the pieces 

of information available in this country. When daily dry-matter 

requirements are presented graphically, g..cowth-rate limits caused 

by intake limitations become apparent. Feed requirements appear 

to be almost independent of breed 1 sex and previous nutritional 

levels. 
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CYl.APTER FOUR 

BUDGETING AND LI:NEAJ."1 PROGRA1'.iMING T:CCENIQUES 

4.1 INTRODUCTION 

In this chapter budgeting and linea1~ program.ming techniques 

are discussed. The reasons wby linear programrrdng was chosen as 

an analytical technique for this thesis a.re outlil-ied. 

Parametric budgeting techniques are discussed and a beef/ 

sheep parametric budget is presentedo Parametric linear 

programming methods are briefly describedt followed by the way in 

which price maps may be 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 farming on a profitability basis and to 

define what the most profitable beef system might be for a given 

set of farm circWl'istances and conditions. Where possi~le, the 

senaitivity of any recommendation to changing sheep and beef 

prices Ywill also be considered~ 

Tri.8 availability of il1form&tion will dictate to som.0 extent 

the choice of tecl'inique. Emvever, it is clear that to illeet the 

broad aims of this thesis, the ar1alytical technique chosen must 

be capable of , rofit maximisation. The two techniques which may 

be considered are:-

( a) 

(b) 

j/ 

Budgeting - with the possible use of parametric budgeting.· 

Linear prograr.J~ing. 

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 be attributed 
to one breeding ewe. 
Beef price is synonomous with the beef export schedule price 
in $/100 lb of carcass weight~ 
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In addition to the requirement for profit maximisation, arry 

technique chosen should also meet the follmving requirements:­

(a) To determine the most profitable ~ of enterprises 

for any given set of farm conditions. 

(b) To take account of on-farm limitations or restraints 

such as land, capital and labouro 

(c) 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 ca:rry out steps (a) to (d) with a minimum of 

computational effort, and enable presentation of results 

in a readily understood fashion. 

4. 3 THE ADVANTAGES AND LII\TIT.ATIONS OF BUDGETII\G 

The usefuL.":Le.s s of a llUdget will depend _on the task it is 

budgeting may have over a core sophisticateQ tecrli1ique such as 

(a) budgets will always produce sensible results; 

(b) budgets are easily understood and. can be done £;z_ 

farmers rather than for them• 
- j 

( c) a simple budget c·a..'1 be done quickly and J."equires 

little or no computational assistance such as a 

computer 

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

be simplified in mathematical terms to hi.ghlight the 

sensitivity of any outcome to the assumptions made. 
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These advantages, however, are only v:?,lid for situations 

where a more so}?histicated tech ... '1iq_ue is not justified. A real 

limitation of budgeting is that it cannot expltcitly take account 

of on-farm restrictions such as land~ L.:::.:s:";11.", and capital without 

considerable complication of results. A further limitation 

recognised by Kingma (39) 1.s that budgeting would normally require 

quite highly subjective judgement of the alternatives available 

to the farmer. 

This point is further stressed by Candler ( 14) when he 

comments that 

"by nominating the alternatives to be exa,"Ilined, budgeting 
can beg the question. 11 

In other words, by nominating which possibilities are to be 

considered two important features may be overlooked -

(a) a budget may gloss over gaps in ou.:c present knowledge; 

(b) alternatives vrhich may not appea.r vwrth -oudgeting may 

in fact _be l1.ighl3r profi ta--0le. 

Lev/is (44-) c:sed a oudgeting procua. i.U."· e to compa1"e dairying 

with beef p1."oductio11 on a profit&";)ili ty basis 9 a::1d n:-8ntions five 

factors which could a:'fect the relative profitability of these 

two:-

(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 slaughterQ 

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. Levlis concedes, however, that only one possible 

beef policy has been compared with one ds.iry :policy. It may 

vrnll be that these policies are t1.ot optimum for a....vzy farm being 

considered. The budget in this case does not fully achieve the 

aim of profit maximisation. 

A further deficiency of the budgeting tecr...nique when applied 

to complex problems is highlighted by the five critical factors 

rr,entio.ne d "t::;y Lewis. These factors could be expected to be inter-

related, e.g. subs-;;i tution rate chosen will affect beef carcass 

weights and dairy pi-·oduction levels. These relationships may be 

critical to an assessment of relative profitability yet their 

inclusion in an a.."'1.alysis using a simple budgeting teclu1ique 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 difficult with a simple 

budgeting technique. 

The advantages and limitations of a "budgeting technique are 

thus very much related to the complexity of the problem, and the 

number of alternatives available. For a simple problem 9 the 

advantages mentioned by Ca.."'1.dler become apparent 7 while for a 

mo:;..,.,e complex p:-co·Dlem limitations of the ·budgeting technique 

point to the need for a more sophisticated approach if the full 

range of production possibilities a=e to be explored, with 



restl"ictions and relationships recognised. 

4, 4 P.~"1.AI-.'.lETRIC BUDGETING 

Candler (14) considers parametric budgeting and points 

out that the principles are eA'"tremely simple: 

(a) decide which assumptions (or parameters) should 

be varied; 

(b) give each of these paran::eters a letter; 

(c) 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. 
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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 Lewis 

(4.3) which affect the relative profitability of these two 

enterprises. 

A major advan:tage o:f parametric budgetil1g is that having 

isolated key parameters such as substitution rate a....'1.d carcass 

weight, any re lationshi:p between parameters becomes more ap;_:,a:rent • .. 

For example, the substitution rate betvrcen dairy cows and beef 

animals will bear some relationship to eventual carcass weight of 

the beef an.imals. It may be possible the n , to fu:rther simplify 

the analysis by substituting a single pa:rameter weighted according 

to the relationship between substi tutic:: rate and carcass weight. . . 

Parametric budgeting not only makes the analysis more 

flexible 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. 
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Results may be presented in the form of a graph, nomogram 

or proforma budget (14), These are designed to show the revenue 

corresponding to BJ.1Y set of values for the parameters which may be 

of interest, However 1 the revenue in each case will be related 

to the underlying assumptions in the budget. 

4. 5 A BEEF/SHEEP Pk-qAJ\IETRIC BUDGET 

A parametric budget can readily be prepared to compare 

profit margins between ·breeding e-wes and fattening beef animals, 

The key parameters likely to affect :."elat±ve profitability may be 

listed as follows:-

A 

s 
C 

The gross margin .1/per breeding ewe($) 

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

Variable costs Y per head for beef animals plus the 

cost of a replacement animal 

X The substi tu.tion rate as defined by the number d:f 

breeding ewes replaced by one beef animal 

B The carcass weight of beef animals at the time of 

sale after allovrn .... Y).ce is made for deaths l/ ( 100 lb) 

The parametric budget thus becomes 

p ( B S - C ) 
( ) 

j/ The gross margin for a breeding ewe is represented by the 
income which it 2E}arns from meat and ·wool sales, less the 
variable costs £1 attributed to that breeding ewe, and in 
this thesis has the same meaning as ·11 sheep price", 

Varia-Dle costs include such i terns as veterina.ry and 
cartage v1hich may be attributed directly to any an.imal. 
They do not include fixed farm .costs such as rates and 
fertiliser. 

Allowance may be made for deaths on a per anirr:.al basis by 
multi plying carcass weight at sale ·oy percentage of 
a..."1.imals lost, e.g. for animals of carcass ·weight 400 lb 
with five per cent losses, 20 lb of r£.eat per animal would, 
on average, be unavaiiable for sale. 
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where P = the gross margin rctu:."ned to the farmer for each 

breeding ewe replaced by beef ar1imals. A comparison between 

P and the present ewe gross margin, A, will be an i..v1dication 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 a...'1imals 

rr;ay not be consta."l.t 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 beef production. Within a farm 1 sub-

stitution of beef animals for a portion of a ewe flock 

may involve a different substitution rate tban that which 

may be involved if all of the ewe flock· is replaced. 

(b) No fixed costs are included. The basic assumption is 

that all costs not included durir.g calculation of the ev1e 

gross margin or the direct costs for beef animals, are 

the sarr.e for both livestock systems. 

( c) No restric"'cions other than those implied in nomination of 

a substitution rate, are inc:uded. 

Provided these limitations are recoinised, the parametric 

budget does en.able a quick estimate to be rr.ade of relative 

profi~abilities. By using a range of values for critical para~ 

meters, the sensitivity. of outcome to underlying assumptions can 

easily be assessed. 

Relationships between parameters become apparent when 

presented in the form of a parametric oudget, and in this case 

allow further simplification. In this example, the number of 
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breeding ewes replaced by a beef animal dictates the feed made 

available to that animal. This figure can then be used as a 

basis for calculating carcass weight. If the feed consur:-;_ed by 

five breeding ewes allows a carcass weight of 400 lb to be 

attained, the pararr.etric budget beco;nes -

P 4 S - C . 5-··-

EXA.l~PLE: A farmer considers . that five breeding ewes 

consume the same amount of feed as a beef animal 

purchased as a weaner and reaching a carcass weight 

of 400 lb 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 margin of $7,00 with possible beef returns at 

beef schedule prices of $16.00, $20QOO and $24,00/100 lb 

respectively , 

4 c:; - C u 

5 

\Vhere 

C ::: (40 + 10) ~ $50,00 

p $2,80, $6.00 and $9.20 respectively, 

For beef schedule prices over $20/-100 lb, this farmer 

could thus consider replacing breeding ewes with beef 

animals, in which case a more detailed analysis may he, ·. 

justified, 

This example illustrates how pararr,.etric budgeting can extend 

the usefulness of the budgeting process and lends itself well to 

a simple comparison of possible sheep and beef cattle :;:-eturns, 
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This techi1iq_ue is well suited to exte~1Sion work, particularly 

where advisers are able to make reliable estimations of sub-

stitution rates, costs and prices for a particular farm. 

4, 6 Lil'IBAR PROGRA:r1'.IMING 

Over the last ten years the sirr.1Jlex method for solving 

linear programming proble !r.s h a s gained wide acce1Jta...'1ce by 

agricultu:,..,al economis-';:;s as a research tool for the solution of 

certain classes of farm management problems. 

Linear programming can oroadly be defined as a procedure 

which maximises profit from a set of enterl1:rise possibilities, 

subject to any constraints imposed, In this study, the enter-

prise possibilities include various beef and sheep systems. 

The constraints represent on-farm limitations such as feed-

supply. 

The mathematical basis for lineai~ programming and its 

application to various agricultural problems has been described 

by Heady a...~d Candler (26) a.~d Rae (54). l he teclu1ique has 

p:reviously been applied to an investigation involving beef cattle 

by Kingma (39) and Lattimore (43). 

Linear programming enables a simultaneov.s corn.pai"'ison of 

production possibilities within the beef enterprise, with a 

variety of sheep 8.;ld cropping policies. The tech.~ique thus has 

the a·oili ty to meet both aims ( 1. 3) of this the sis simultaneously. 

Construction of a linear progra~~ing model Yrequires the 

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

1./ 1.n this text, the term "model" is used as an abbreviation 
for "linear programming model" unless otherwise indicated. 
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a time-consur.1il'lg process as v,as the case in this 

study where it v1as f ou...Y1d -that :nar.iy of the importa.."lt relationships 

had not pi~eviously been described. The con3iderable data require~ 

ments for construction of a model has been cited as a disadvantage 

of linea~ programming, It may be said hmvever, that 

"perhaps as rriuch as any otl::~ :;:: tool, lineal'' program.mir.i,g 
forces the investigator to set down a systematic model 
•...• which is a functional accou...'1.t of the relation­
ships between relevant variables. 11 (26), 

In this way, the model fo:rces the analyst to consider critical 

relationships v.rhich may otherwise have been ignored. 

Kingma (39) and Lattimo~e (43) both found that linear pro-

grammir..g was suited to explore a farn: ma...'1.agement p:roblem involving 

a number of possible farm enterprises competing for a limited feed­

supply, ToY-1nsley ( 50) supports this view and comments that an 

obvious pre-requisite for the use of ::!..inear programming is that 

the decision-maker be faced with ?- number- of alternative courses 

of action. 

Mc Ivor ( 49), Vlhen considering methods available to a.1'1 

agricultural economist comments that 

11 ·when several activitieE: are possible and ·,•11:.ere these 
compete for fixed resources such as land 1 capital, 
labour and feed, linear programming can realistically 
be applied," 

In this study linear programming proved to be a particularly 

useful tecri ... nique for allottil-ig feed supplies on a farm to feed--

con.su:r.ing enterprises in the most profi-:a-:;le way. A relatively 

simple model was constructed, s.nc: it vms found that simplicity1 

rather than det::acting from its usefulness, enabled an easy check 

to be made that the on-farm system was being e..ccurately simulated. 

A simple mot.el also has the advantage that computing time is 
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minimised, and adjustmenta are easily made so that the 

sensitivity of results to any critical assumption may easily 

be assessed. 

4. 7 BUDGETING AND LINE.AR PROGR.A1VITVIll"'ifG 

1Ian.y of the advantages and disadvantages of budgeting and 

linear program21ing have been considered. However, the compli-

mentari ty of the two teclmiq_ues should be emphasised ( 14). 

The limitations of budgeting become apparent Yvi th increasing 

problem complexity, while for simple problems budgeting has 

o-bvious advantages over a more sophisticated tech...'1.ique. Linear 

p1"ogramming on the other hand, is well equipped to handle farm­

management problems involving a large numbe1" of possible 

enterprises and restrictions 1 but should not be used where a 

simpler technique would suffice, 

There would thus seem to be a two-step process required: 

(a) linear programming at the research level to fully explore 

relationships and production possibilities; 

(b) budgeting at thG extension level based on information 

derived by linear programming. 

In this wa:y 1 the advantages of each tecb1.ique could be 

attained. The increasing availability of computer facilities 

and the recognised need (15) for computer programmes, designed 

specifically at ::10lping to ;.nake better decisions in the field 

will lead to much wider usage of tecl'_;._._1'liq_ue s such as linear 

-programming. Budgeting may be the final tool for farme~ accept-

ance 1 but the research worlrn:r and the adviser Hill need more 

sophisticated a..--ialytical techniques as the diversity and complex­

ity of possible farm enterprises increases. 
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4. 8 DATA REQU IREr:IEN"T S FOR LINEAR PROGRANffi'IING 
! 
' As will become apparent in this study, linear programming 

can be very dema..Y).ding. in terws of data requirements. However, 

it should be :recognised that a comprehensive budgeting approach 

would require similar information. 

Ar1y analysis is only .as relia-ble as the inforrr,ation on v1hich 

it vvas 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. Where possible, the sensitivity of any 

recommendation to the accuracy of underlying asswuptions has been. 

assessed. For the two most important variables, s}).eep a..YJ.d 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 co:i,.ment that ::.--eliable info:."mation on this 

subject is not only scarce 1 but tf'.i.at which is available often does 

not enable construction of production functions i or any reliable 

economic analysis. 

this problem also, and mentions 

"lack of adequate data on r~onthly pastD.re production, 
variations in pasture nutritive values, cattle growth 
rates, feed requirements, and market price fluctuations," 

Overseas workers, however, conside::c that problems peculiar 

to the beef industl"Y exist (4), 

"It is recognised that the development of input/outpu·t 
relationships and production functions for beef was not 
as simple as most other agricultural commodities", 

problems mentioned are that some inputs are by-products of the 

National Dairy Herd, animals ca..YJ. change hands a number of times 

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

secondary or opportunist enterprise on the farm. 
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There would be little merit in comparing returns from sheep 

and beef farming unless a rar...ge of retui~ns from these two 

enterprises was considered. To this endj a parametric linear 

:program.ming approach vdll be usedo 

The procedure for 11va..riable-pl"'ice II prograr.Gming is explained 

by Gendler ( 13) in mathematical terms. However, the procedure 

may be sumr:.arised as follows:-

(a) The proolem must oe formulated so -that a price change in 

tl1e enterprise of int-ere st car1 be ec:sily rr..ade. 

(b) The model must take accou...11t of any relationships affected 

by the price change, e.g. a cha..11.ge in beef price will 

necessitate a change _in the purchase price of a replace-

ment a..viimal, if these two factors are related., 

(d) Having arrived at ar1 optirr:v.:n 1/fa.1."'m pla..,-1 for a given set 

of prices, the model must show the price range over ·which 

this plan is ontimum. - ... 

(d) By altering a price to a point just beyond that over 

which the first plan was optirr..um., the. model should derive 

a new opti,r.um plan relevant to the ne-:, p1nices, 

the price ranges over which this new plan is optimum will 

automatically be calculated. 

The procedure is to take s~ccessive 11 steps II over the price. 

range of interest V. ffi" • • .. ,... ~ ..1- • ~ 11 . J..tle m1n1:ium p:r·ice 01 J..Ilt,eresi; wi give 

11 
g/ 

The term 11 0-otimum" describes a situation where nrofi t has 
been maximised frorii. the resources and enterprises available, 

A r;1ore c;ctailed accow1t of the proced~:.."'e used in this study 
may be oot2.ined from the author. 
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an initial optimum plan, togethe r with the price increase 

requix·ed for a change in plan to 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 covered. 

It should be noted however 9 that while optimum plans change 

abruptly at a certain price level 1 profit margins will alter 

continuously with price changes. Tl:us, for· example, the optimum 

plan ma3r include 10 beef animals and ,OO breeding ewes for beef 

schedule prices between $20,00 and $30,00 per 100 lb, if sheep 

price is held constant. Profit margins will be higher at $30.00 

than at $20,00, however, even though the sar.ue far:n plan is optimum. 

4. 10 PRICE-1iAPPDTG 

:.tri extension of the parametric linear programming procedure 

outlined leads to the preparation of price maps. These may be 

defined as the graphical representation of optimal plans over 

prescribed price ranges, 

For the purpose of this study the two pTices of specific 

interest are those for sheep a..11.d beef cattle. The parametric 

tech..v1ique is simply used to plot "borders", or lines which define 

the price ratios for sheep an.d beef cattle at ·which new plans 

become optimum, 

The tecr~11.ique is explained in detail by Candler (13, 26). 

In this thesis 1 the pararr..etric techn.ique i s c..sed to define the 

optimum farm plan for any sheep a..11.d beef price of interest. Since 

price ranges over which this pl811 is stable are also defined, each 
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plan vvill be represented by an 11 area 11 on th8 price map. 

The price-mapping technique has three major advantages -

(a) it allows a more orderly analysis a...11.d ensures that all 

combinations of prices within the price ranges of 

interest are examined. Deriving a series of optimurr. 

plans by taking discreet steps over ranges of price 

combinations would not ensure that all farm pla..11.s of 

possible interest had been described; 

(b) it allows a much clearer and simpler presentation of 

results, and avoids the need for comprehensive tables; 

( c) 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. 

4. 11 SlmJJ'ilARY 

i'he uses of budgeting a..r1d linear program.r:i.ing ru."e discussed. 

The conclusion is reached that ·while oudgeting has several 

advanta.ges for simple problems, linear prograr:;.n1ing is better 

equipped to deal vvi th situations where several enterprises must 

be considered. The coffiplementarity of the two techniques is 

emphasised, a..11.d the expanded usage of sophisticated analytical 

techniques for extension work is forecast. 

Parailletric budgeting is a useful exte.::1sion 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 a11alysis. 

The parametric linear programming technique improves the 
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versatility of the linear programming app:rcach, a..'1.d may be 

used to prepare price-maps which have major advantages in the 

computation a..'1.d presentation of p:rogramming results. 
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TI-IE COiTST}{UCTION OF .li LiliZ:tJ. P:J.OGE1t:•.~EitJC· ~-,i::0.LlEli 
F011 C.1\SE l~iiliI.:l ": 

5. 1 IHTRODUCS:ION 
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T +b-:,.., c'~ · +e.,,.. ... n ".LJ..u L.ap._ .... ' the application of a linear. programming 

analysis to Case Farm 1 is described. The alternatives 

available to the farmer, on-farm restrictions, 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 

p:r.ogral:'lming model. 

The vray in v1hich a parametric l;eef schedule price is 

incorporated into the model, a.'1.d cognisance ta.ken of coi"rela·tion 

betv1een the l:;eef schedule price and the cost of replacement beef 

stock iq described. 

5. 2 CASE FARivI 1 

The grazeable area is 235 acres of Puke Puke .Black Sand 

Corr..plex. This soil type is typical of ib.e low-l.7ing sand country 

in this area, and because of a high vrn-:or-table seve::,."e sumr.aer or 

autumn droughts are unusual. Pasture is discussed in 

5.3.2. 

The farm is well fenced and 

water supply and. cattl8 yaI·ds. 

some sandy ridges. 

5. 2. 1 Reasons for Selection 

Case }'arm 1 vms purposively selected for detailed study 

for three main reasons:-
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(a) The farm is in the same locality and has a similar 

environment and soil-type to the Department of 

Agriculture's Field Research Station (Flock House), 

naar Bulls, v1here pasture pi-·oduction measurements 

have teen made. 

(b) The farm.er has recently commenced to convert his 

farm from an all-sheep to an all-beef enterprise. 

(c) The farrr.er 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. 

5,2,2 P.resent Farm Circumstances 

The farmer initially became interested in beef 

production as a means of reducing labour requirements. 

Ee employs no labour, has no dependent children, and con-

sidered more leisure tin;e a legitinate re2son for decreasing 

the size of his ewe flock. 

re-constituted milk, about ,50 :E'riesian calves purchased 

each spring from dairy farn:ers in the district. This 

operation has been successful with negligible losses, but 

in future the aim is to purchase weaned lfdairy-beef" type 

steers from dairy f arn.ers, Agai n, the aim is to reduce 

labour requirements by elirr:ir:.ating the calf-rearing operation. 

Until the 1969/70 season about 1 1 000 ewes ,vere mated 

annually, tut the ewe flock has nov: 1Je8n reduced in size to 

accomr:::odate the increased nur:icers of beef animals. 

5,2.3 Farm Productio.a Fipu:res 

Lc,::ibing percentages up to ·i3() per cent have been 
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recorded from the ev1e flock o.n this farrr,.. 

In :.~ece11t years 200 hoggets have been mated annually 

a.nd 60 per cent .of these have produced lambs. Total vrnol 

d ,., ... · 1 'c. · 1- .,_..., • 7::::; - 80 7..1..b, .,...,.._er pi~or u..., 1,J.On .1as Deen consis·l,enl,.LY around _, u 

acre, :Beef animals on the f arm in the past have been few 

in nur.1ber with about 40 60 head of 18 month cattle 

purchased each spring for fattening. The number purchased 

was dictated by the :price of these ani1-r;.als and the feed 

situation on the farm~ 

The farm has been included in the Meat a..'1.d 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 

196-J/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

Ewes Wintered 

1005 

1008 

975 

1009 

1045 

1043 

1048 

Gross Return/Ewe 

$ 7. 15 

$ 8.i4 

$10.35 

$10~23 

$ 8,15 

$ 8.32 

6 
..j) 9.67 

While averages over tiffie can be misleading due to 

influences such as inflation a."'ld devaluation, it nay_ be .noted 

.that for the seasons shown gross return per ewe averaged in 

excess of $9 .. 00 which is :pa:rticula:."ly high (36, 64). 

The direct costs attributed by the farm.e:.:- to his ewe 

floe};: are taken frorn. the 1969/70 farm accounts and may be 

summarised as follows:-



Sheari.::::i.g 

Veterinary 

· Interest ($7.00 at 6%) 

:~o. 54/ewe 

$0. 31/ev18 

$0.42/ewe 

Total direct costs $1.27/ewe 
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If the same costs are accepted for the 1968/69 season, 

the gross margin, or gross return less direct costs, for 

each ewe was -

Gross return 

Less direct costs 

Gross margin 11 

$9 .. 67 

$1.27 

$8.40/ewe wintered. 

5. 3 TI-IE LII'TE.Al~ PROGRP.li'1L1ING iU'T1iLYSIS FOR CASE F.ARl:'.'.[ 1 

The construction of a linear programming model according to 

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

(a) Decide upon the alternatives available, 

(b) Consider the restraints which should be imposed. 

( c) Decide what uni ts will be used. 

(d) Derive the input/output coefficie .::1t s. 

(e) Decide which prices or net revenues should oe used. 

11 

5. 3. 1 The .Alternatives · Available 

The farm has demonstrated its ;;apacity as an all-sheep 

farm, and fast growth rates in beef-cattle have been obtained 

as shown in Fig. 5. 1. The climate is considered unsuitable 

for wheat production. H0vvever, barley is grown on some farms 

in the district. In some years store-lambs are fattened, or 

surplus feed is made into hay for sale. 

The gross margin per ewe wintered ca:::..culated i.."'l this way 
represents the "sheep price 11 which is referred to later 
i.."1 this text. 



Animal 
Live-

Weight 

(lbs) 

1, :mo 

1,200 

1,100 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

Dec. 

FIGUHE 5.1 

TIIE GHOWTH PATI'EI1N OF BEEF ANIMALS, CASE FARM I.r" 

Jan. Feb. March April May June 

--
--- -
x-x 

"Slow" Growing Beef Animals. 

"Fast" Growing Beef Animals. 

Animals pu:r:chased "store". 

July s~ t. Oct. 

Month 

Kov . • Dec. 

O'.) 
w 
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The enterprises available on this fai""'m therefore 

include breeding ewes producing meat and v1ool, beef- · 

P"J.."Oa" 11 c-t:1'011. '"'~rles~ ""~oa"uc+.;oY'l 7.-,rv,:-, .Da-'·+en-i"''"" r.lna." 1
"!:liT '.,,l ... . ,T Uo. - .J _t:)J.. ""· J.J..' --'-'l..J..i.l,J .l. . I.J IJ L ..... J..~ ~ l.L'""'-J 

selling. 

5.3.2 The Restraints Im.nosed 

Restrictions or restraints in the model ensure that 

the availability of any resource is not exceeded. Labour 

requirements for beef production are considered by t:i::.e 

farrr.er to be lower than for the equivalent stock numbers 

in breedir..g-ewes. The capital requi1. ... err.ents for any of the 

alternatives which are considered are not a limiting factor 

for this farmer, although interest will be charged at six 

per cent per annum for all capital invested i...>1 livestock. 

The resource which rest1"icts the size of any enterprise 

chosen will thus be feed-supply. Blackmore (3, 9) reports 

11 -!·ha+ i·Y\ a VG<?"(' 01"' 11 norr·r.ol 11 r.-,·i11f'•:,ll +1,-,-:, -follo•r77nc· v ..... _ ... V J..J. - V ~ .... ..;,.. w~ c.i..-. - U.:--- ' u ... .LV -- _ _,_ \\ ........ .Lb 

distribution of p2stfil'"'G drJr-rnat~er prcC.1Ictior1. r,a.s recordGd; 

surr:.mer 
n ., 

2u. 47" 

autumn 30.3% 

winter 

100.0% 

It should be noted that the seasons as described in 

Department of Agriculture's Field Research Reports divide 

the year as f o llovrn : 

Blackmore considers that for this locality, a 30% reduction 
in_ 1lastui1 e pro?-u~tion in su:1~er or. ~u~umn becau~e ~f l?YI 
rainfall constitu--ces a drougm:; and -cnm; a d:>Jughi:; OI this 
nature may be expected to occur, on average, one year in five. 
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September ) 
October ) 
November \ 

) 

spring 

December \ 
) 

Jan.uary ) 
February ) 

suorr.er 

!\~arch ) 
J~pril ) autumn 
Iviay ) 

June ) 
July ) • 4-

W l n Le r 
August ) 

It is estimated by the farmer that 1250 breeding ewes 

v-li th 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 

Case Farm 1 - Evre Equivalents 

i 

200 Hoggets I 
50 18-month cattle 

_,Ii 
.J.j I 

1000 evves 

o.6 
2.5 

1.0 

120 

125 

·1000 

Farm Total 1245 

The seasonal availability of feed on this farm is then 

derived as follows:-

( a) The feed available is distrib~tted between seasons 

according to measurements made by Black.r:uare ( 3, 9) • 

These anir.c.als a:re only held on the fs.r:n for part of the 
year and E.E •. are estiffiated at 2. 5/head. 
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(b) The total availability of feed is scaled so that 

1250 ev,es with 120 per cent lambing may be included in 

an all-sheep plan.1/, 

The seasonal availability of feed on this farm is 

estimated in this way to be 

spring 4670 lb feed units available (100 1 s lb D.O.M. ) 

summer 

autuILn 

winter 

Total 

3930 

4400 

1360 

14360 

II 

II 

II 

II 

II II 

It II II 

II II II 

II fl II 

These figures represent pasture actually utilised by 

an.imals, so that wastage and conservation losses must be 

added if a figure of total g:rass growth is desired. The 

figD.i"es as presented are on a v1hole-farm basis. The total 

production for a ye2-:i." is estimated to be -;,436 9 000 lb D.O.M. 

per acre. 

5,3.3 

One fe ed ;;_n.i ·c ::::- c pr0::ient s one l1;;.r1.,l : ·c d pounds of Digestible 

Organic lfatter supplied or demanded in any season. Any feed-

consuming enterprise such as a bre eding ewe will demand a 

specified amount of feed in each season • The inclusion 

Since feed requi:rements fo:r breeding ewes are those described 
by Coop (19) 9 the same figures are used to scale feed avail­
a-bility - i.e. feed required o:,r 1250 ewes is the feed 
available. 



of one breeding ewe in the final pla...'ll will therefore 

re:r.ove from the D. O.r.1. available on the faJ."m in any 

season, an ssount described by its ix:put/output co­

efficients. 

5.3.4 The Costs and Prices Used 
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The costs ar.1.d prices \vill be discussed in detail as 

each enterprise is considered. Hov,ever, it must tG 

emphasised that a "gross margin 11 o::;,." "enterprise net 

revenue" approach has been used a1'1d to enable the analysis 

to cover variable sheep and beef returns, costs must be 

defined as follows:-

(a) Fixed Farm Costs: These are costs which are f ·ixed for 

the farm regardless of which enterprises are chosen 

and regardless of sheep and beef retvxns. Included 

in this definition are overhead costs (principal repay­

ments, rates, insurance, etc.), ru1d the costs common to 

breeding-ewes, beef a.'>1.imals or cash crops (fertilizer, 

repairs and maintenance, vehicle expenses, etc,). 

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

attributed directly to an enterprise, and are independ­

ent of changes in beef or sheep retvxns, e.g. veterinary 

expenses. 

(c) Variable Enter1Jrise Costs: These costs may also be 

attributed directly to an enterprise, but may be a£fected 

by ru1y char..ge in sheep or "beef returns. For eJ-~arn.ple, 

the purchase price of beef animals as discussed in 5.7 

includes some cost which is related to the beef schedule 

price and may be described in the context of this thesis 
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as a variable enterp1,..ise cost. 

To calculate enterprise net revenues, both 

fixed and variable enterpriseYcosts are subtracted 

from the total revenue earned by the enterprise. 

Fixed farm costs are not included in the model and 

may be subtracted from the total net revenue obtained 

by the linear prograw.me after computation to calculate 

tax-paid profit to the farmer. 

5 .. 4 THE fllODEL FOR Ci~SE F.ARl.1 1 

The linea:." programm.ing model for Case J?arm 1 is preset1ted. 

in Table 5.2. In total, 47 activities are included, 34 of these 

being beef-pi"oducing activities. 

For activities other than those producing beef, the value 

represents the income as a result of iilcluding one unit of that 

activity in the farm pla.~. For beef-producing activities, a 

+· negal;ive number indicates that only the fixed enterprise costs 

a::."e included, and revenue from beef sales is gained by supplying 

beef, as indicated by a negative sign in -:he beef-selling row, 

to the beef-selling activity. 

Positive nurnbers v1ithin the model indicate resom"ce require­

ment, while negative numbers indicate supply of the appropriate 

resource in that row. For example P38 , a r.;2,y-making activity, 

consumes or removes 1.0 feed units from the sp~ing feed supply 

and supplies o. 56 feed units to v,inter-feed resources. This 

operation involves a cost, denoted by a nego.tive value, of $0. 50. 

J/ The way in which variable ente1~prise costs fo:c beef­
producing acti vi ties a:ce i11.c l:c:.dGd in the rr,odel is discussed 
in 5.8. 



TABLE 5.2 - nrn LIITEAil PH.OGRAI':Ir.HN G MODEL FOR CASE FARM 1 
-Peed Activity p1 p -- •·--p-·- ,_ 1\, p p6- p p ·1?9 1-' p1~-

Availaole No. 2 3 ,· 5 7 8 10 
Value -17.79 -17. 86 -17 , 94 _: 18.01 -18,08 -18,15 -18.22 -11~85 -· 11. 90 - 11. 95, ·• 12., 00 

4670 . Spring 9,6 9,6 9. 6 9. 6 9.6 9.6 9.6 9,6 9. (-i 9.G 9,6 . 
3930 . Summer 4,5 8,0 11 , 7 14. 9 14, 9 14.9 14 .. 9 3.5 7,3 10, ~-. 
4400 . Autumn ,5, 7 5.7 5. 7 5.7 9. 1 12,5 16.2 4,0 4,0 4 • O 4,0 . 
1360 'Hinter 5.7 5.7 5. 7 5.7 5.7 - 5. 7 5,7 5~7 5. 7 5.7 5. 7 

Be ,:of Sell -2,10 --2. 4-0 -• 2, 7 3 - 2.89 -3,05 -3.21 -3.38 - 1.3'l - 1.63 1, 9:') -2, 11 
--•··•-- --------·-- ·--- ~-~,-~--------~------·-- --- ·- -- -·------ -

Activity p 12 P 13 }) 14- P,5 p16 p17 p 18 J> 19 P20 11
21 1'22 123 No 

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 12,4 12.4 12.~ 12 < I; 1?, Ii 

' Summer 10,4 10,4 10.4 14. 9 1 '·. 9 10.4 10.4 4.5 8.8 13 . 2 17.9 17.9 

"' Autumn 7.4 10.9 16,2 16.2 1 r-; < 2 14.5 14,5 7.2 7.2 ?. ? 1 . ? 12.:-:i 

Winter 5,7 5,7 5,7 16.9 1 ), 9 16.9 16.9 9.5 9.5 9.5 9. 5 9,5 
Be ef Sell -2.27 -2.42 ') r.; r, ·-. '.)..) 

4 1-r -· ... ' -lj 81 -3.77 -4.01 -3.30 - 3. 63 - 3. 98 -f: .. , 1,3 -·~-. 69 - --- .. ---- ·--- ~--···--~··"'"""•----.. - ... ,, _______ ___ - ---·-·-·•·- , .. ···-~----- - --·'' -·"·-····----·~-•·-- -.... ~ .. -
__ .,._,, __ 

Activity p24 p25 r2,,. I',__-- r2n p29 p30 p31 P:,2 1'33 P34 :P35 
Ho. 0 C. ( 

Value -18,15 -18.22 - 11 .85 ·· 1 -; , 90 ··· 11. 95 ~12,00 -12.05 -12.10 --12. 1~ ~2 . 05 -2.06 10.0 
Spring 12.4 12. 4- 12. 1:- 12.4 · 12. 4 12.4 12,4 12,4 12.4 9. 0 13 . 4-
Summer 17. 9 17,9 4.3 8.8 13.4 13.4 13,4 13. 4 
Aut urrm 17,3 22.9 5. 1 5. 1 5o 1 5. 1 10.1 15.2 20.8 9,5 9.5 
Winter 9.5 9.5 9.5 9. 5 9 r:· . '.) 9.5 9.5 9.5 9.5 10.3 10. 3 
Eoef Sell -5,05 -5.43 -2.53 -· 2 ~ 8'7 -3.21 -3 •. 57 -3.92 -4.29 --4 . 66 -1.50 -1,73 1.0 
------·· -~, .. - --••-•· A•~-,......._---.. •-- •-- ----· ----- ---- ---··-----~- ---~--·,---·--·-,,~_ ,. 
Activity P35 P37 P38 I> 3~1 p P 41 p 42 P 43 p P 45 p46 p t~7 
No. 40 44 
Value 5.0 -0.5 -0.5 ff.o. 5 -4. 5 -4. 5 -4. 5 -4.5 3 4. 0 0.9 0,9 
Spring 3.37 1. 0 -1. 0 19.8 
Summer 1. 62 1, 0 1. 0 16.7 1.0 

co - -, __ - \..0 

-Autumn 1. 45 1. 0 1. 0 -1.,0 14. 0 1.0 
Winter 2.10 -1.0 -0.56 -~O, 56 -0.56 -1. 0 2.9 
Beef Sell 
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The beef-selling l"Ow includ.0s only one positive number, 

''r.J"'"".,,. D ..l-~1e '"·ee_c, 00 1 7 -in"' ~c-'-.:-,r..;+,r 1.,l..,(AC.J.. ..i...3 5 , Lil .... u ~j_-i:.)-...,, .....,. ..... -'-0 C,1,, 0.i.w..i...iJJo The 34 beef-producing 

activities, v1hich have negative nu.rrrbers in the beef-selling row 

must, therefore:; supply beef to P
35 

for 11 consumption11
, or sale 

at the value placedon P
35

• The value of P
35

, Le, the revenue 

earned from sale of iOO lb of carcass meat 9 represents the beef 

schedule price. Cha...,iging the value of P35 therefore effectively 

changes the revenue obtained f:com all beef-producing activities. 

Examnle: P1 represents an anin:;.al which consumes 9.6 

units of feed in spring, 4.5 units in su.mmer 9 5.7 units 

in autumn and 5. 7 U...'1.i ts in the v1inter. It supplies 

2i0 lb of meat for sale at the schedule price of interest 

as d~noted by the value placed on P35 , and each ui1i t of 

activity PA, or each a..'1.imal, incurs fixed enterprise 
I 

costs of $17. 79. 

pv.rcl'1.ase of one beef 2~--iir:.1a1.., Tl1e m2ti11 v2.::..~i2,1Jle s vvi tl1 any beef-

lJl"oducing activity axe 

(a) age, live-v1eight 1 and date of ptl:'chase; 

(b) age, live-weight, and date of sale; 

(c) groiivth pattern for the tin:.2 ·(:£ animal is 011 the 

farm, i.e. between date of :purchasr, and date of sale. 

For Case Farm 1 9 34 different beef activities are included 

in the matrix as s:.1own in Table 5.2. Di:fi'ei"e~:ces among these 

activities are almost entirely due to different dates of purchase 

and sale, and different animal gro".7th patt8rns. 
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'Pt.r:cchase Ds:.te: Tr.x0e pm--chas2 dates a.re considered as 

being tlle stal~ting point fo:-- th:;."ee :11ain cattle policies 

(a) weaners may be purchased on 1st December 2t 10 - 12 

weeks of age and 200 lb live-weight, 

breed distinctions are made, these would. usually 

te from 

(b) i:rnm1ers may be purchased at 6 - 8 months of age on 

1st April, These animals wo11ld weigh 360 - 400 lb 

live-weight and would usually be of Angus or Hereford 

breeds since farmers with herds of breeding cows 

normally wean their calves at this tirue. 

(c) 18 - 20 month "store" Ycattle purchased in the· 

autumn, These animals could be of an.y breed, 

Sellin.<?: Date: Three main selling periods are considered 

in the programme, representing selling policies available 

to tfiis I 22.~m.er 

animals 1)v.:cch.s.s0d as weaners r;:ay be sold before 

(b) animnls pur chased ac weaners may be ke pt for a 

second winter for sale the followin.g spring at 

approxiffiately tvro ye m"'s of age 9 

(c) animals purchased 11 store" in the autwan m.ay be sold 

the following spring at app1"oxis2.:!:ely two yea:rs of 

age, 

GrmTth Rates: To enable the calcula.tion of feed require-

ments for beef anirr,als, growth rates rriu.st be stipulated, 

11 Store" animals are those .vfr2. ich r:1ay be old enough for 
slaughter, but could gain rr:ore vrnight if feed is available. 
The definition therefore includes any animals old enough 
for slaughte1". 
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.:re:.~ each beef a.cti vi ty tl:.e rr.onthly growth-rate of an · 

a..~imal is described. i'r.1.ree general gro.,vth patterns are 

included -

(a) a 11 slow 11 growth pattern v1llich v1ould r-esult if 

a..'1.imals were fed well below appetite for most of 

their life on the farm. This is a growth pattern 

vri tnessed on several of the farms visited and will 

be t;;.sed as a basis for esti:nating the desirability 

of faster growth rates. 

illustrated in Fig. 5.1. 

The growth pattern is 

(b) a "fast" growth pattern where animals are given a 

5. 5 .. 1 

much higher plane of nutrition, particularly over 

the winter period. J?or the two Case Farms 

considered, the "fast 11 growth pattern will be 

"based on weight recording p:r-evicusly carried out 

Farm ·1 is shovvn in Fig. 5. 1. 

animals pu.:rchased as weaners is agai.n based on 

previous figures attained on the f2~ffi being 

examined. For animals :purchased 11 store II a..'1.d taken 

through a second winter, a siILilar growth pattern 

is assumed, as shown in Fig. 5.1. 

Costs and Prices for J3ee:f-P--_coc1uci:n? .Activities 

The costs and prices for beef-:pl"'Oducing activities will 

be considered in detail in 5. 8 where a.djustr:u8nt will be made 

for those costs and prices •;,rhich V8J.."'Y Viith the oeef schedule 

price, 
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5.5.2 :Beef Producin.q Activities in the Ifodel 

The beef-producing activities in the model for Case 

Farm 1 are surJ@arised in Table 5. 3 where pui"chase and sale 

dates, age 2r1d live-weight at sale, are noted. 

v1eights at sale are calculated from dressing-cut 

Carcass 

percentages 

Activities P1 - P7 represent 11 sl0iv" growth-rate animals 

purchased in December at 200 lb live-weight and sold 

before their second winter in seven drafts at monthly 

intervals from ist December to 1st June. Animals 

represented by activity P
1 

are sold on 1 December, P2 

on 1st January, and so on with P7 being sold on the 

1st June. 

Activities P8 P 
14 

also represent "slovi"growth-rate 

animals; but differ from P
1 

- P
7 

in that they are 

purchased at 360 lb live-'Neight on 1st April. 

Selling dates are agaia at one-r:ionthly intervals 

vii th anims.:l.s represen.ted by activity P8 sold on 

ar:..d 

but these are not sold until the spring following 

their second \Yinter# .!\nimals represented by 

activities P 
15 

and P 16 are purchased as wea..---iers on 

1st December at 200 lb live-'Height, while those 

represented by activities P17 and P18 are purchased 

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

Dressing-out percentages are derived in Appei'ldi:c 1 but may 
be defined hei~e as the percentage of animal live-,;,veight at 
time of slaughter r1hich is represented by frozen carcass 
weight, i. e, the weight used 2..s a -oasis for :payr.;.ent after 
slaughter. 
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Table 5,3 
Cc;se Fartl1 1 - Surr.!1:ai~y of Beef-Producing Activities 

.Act::.vi t~r L'lc;::;.....:c:1 ~i 'l3-~.\~G :L.:~2:.l~ r.:crrth j.~ge l!lo1.1ths liive-Yleight I No, Bought PLll'IC l1GJG Sold Sold on Sale ! 
I -, .. ' ( ·p_ff O -; .... ·f_ ,_ .. , .::.~ \ Farm ( '"i~ \ \ l · • • ,!..;..i) ....... I.)/ 'I, .L•• . J. .,~ .... .... ;, } 

~;") 

... 1 Dec, 200 Dec, :5 12 690 
"D 
.... 2 Dec. 200 Jan 16 13 C 750 
"P 

810 ... ~ Dec. 200 Feb, 17 14-..) 

-p I 

18 8,4.0 ... 4 Dec, 200 March 15 
D 
.L 5 Dec, 200 ~t.pril 19 16 870 
p6 Dec, 200 I\Tay 20 'i7 900 
p 

7 Dec, 200 Jur1e 21 18 ·930 
P3 April 360 Dec,. i5 8 690 
Pg April 360 J s. 16 9 750 
p10 April 360 Febv 17 10 810 
u 
.L 11 April 360 Liarch 18 11 840 
P,2 April 360 /J. • , upri ..... 19 i2 870 
P 13 April 360 l/Iay 20 13 900 
J? 14 ·April 360 June 21 "Ll I ' 930 
P 15 Dec. 200 Nov. 26 23 1140 

' P-,6 Dec, 200 Dec, 27 24 1180 I 

I P,7 April 360 Nov,, 26 '19 1140 I 
! 1) 

.1. 18 April 360 Dec. 27 20 1180 
u 
... 19 Dec, 200 Dec, ,., i:j 

I • 12 910 
p20 Dec, 200 Jan, 16 13 970 
p21 Dec. 200 Feb. 17 14 1030 
p22 Dec. 200 I'larch 18 15 1080 
"P ... 23 Dec, 200 .April 19 16 1150 
p24 Dec, 200 111ay 20 17 1210 
P25 Dec, 200 June 21 18 1270 
p26 April 360 Dec~ 15 8 ·910 
p27 April 360 Jan. 16 9 970 
p28 .April 360 Feb. 17 ~o 1030 
P29 April 360 ra:arch 18 11 1080 
P30 April 360 April -19 12 1150 
p31 April 360 Lfay ? .... _\.) 13 1210 · 
p32 April 360 June 2'1 14 1270 

P33 :March 730 Sept, 26 8 1040 
P34 March 730 Oct* 27 9 1080 
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represented by activities P: 5 and P
17 

are sold on 

1st November, c:,t about 26 months o~ age 9 while those 

represented by activities -P ~i6 

month later on 1st December. 

and P18 are sold one 

Activities P
19 

P 
25 

re pre sent "fast ii growth-rate animals 

purchased on 1st Decembe:;.."' at 200 lb live-Yveight. 

As with activities P
1 

- P
17

, these a.YJ.imals are sold 

L'1 seven d1"afts at one-monthly intervals, v1i th animals 

represented by activity P
19 

beiri..g sold on 1st December, 

P20 on 1st Jan.uary, and so on ·with P
25 

animals being 

sold on 1st June. 

Activities P26 - P32 also represent "fast" growth-rate 

anirtals except that all are purchased on -;st April at 

360 lb live-weight. Selling dates are a.gain at one-

mont:'lly --i r:rtervals with anin:als re::_;i"e sented by • • • .J-. 
aC-ClVl ,._,y 

rncr1t!ls of e..ge 

yea.xs of age. 

J?,..."' on -1 st J anua.:r·y 7 and 
c:.·-..1 

two 

Animals represented by activity 

are sold on 1st Septembe1."', wb.ile those repi"'Gsented l;,/ 

P
3 

. aTe sold on 1st Octol>e:r ~ 
4-

~he beef-pl"O duc ir...g activities ace discussed in greater 

detail in 5.8. I.i\~ed requi::ce:-nents for each of these activities 

are calculated according to live-vrnight 2.nd growth-rate for 

the period the aniilial is o~ the farm~ For exart.ple, the animal 

represented by activity P ... h2.s a sum2er feed req_uiren:ent 
' 

0 .0 L.1. 5 J. •• 

feed units or 450 lb D. 0 .LI. :B'o:r act i 7i ty P 8 however, animals 
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are noi purchased un.til the 1st of A:t:ril and are sold on 

tl1G 1st of December, so the reaui1~ement for sumn:er feed 
~ . 

is zero, 

Feed requirements for all animals s.:re calculated on 

an cw.vinual basis. Animals which are present en the farm 

for re.ore tha..."l twelve months thus have a double require-

ment iJ1 some months within the yeax, In this v:ay total 

feea. requirements in ru:.y ri.:onth may ir:.clud.e those ior a 

young animal plus those for a similar animal twelve months 

older, 

5, 6 THE PAR10'.1ETRIC BEEF-SELLilfG ACTIVITY 

To enable a range of beef schedule prices to be considered, 

it is nece ssa:ry to include a procedure in. ·::he model v1hich takes 

account of the relationship between the beef schec1'.1le price · and 

tl1e incon:e f:ro::1 the variov .. s -oeef-produ_c i11g activities of interest. 

selling activity which t~en sells it at the beef schedule p~ics of 

int ere st. chw1ge selli!1g activity 

vvill automatically mean a clw .. nge in revsnue for every beef-

producing activity in the ri.:odel, 

T:a.e incon:e from ar;y bcef-produci.r:g activity is in this way 

represented by tl:e arr.ount of :-r.eat or the cc:..::..."'cass weight available 

to the beef-selling activity at the time of slaughter, Income 

is therefore _: ~"'nc-tly related to the current p::!'.'ice placed on the 

beef-selling activity, Tbe Values included in the mocel for beef-

producing activities therefo::.~e r•2~:"esen.t 02.1ly -; ___ fixed enterprise 

costs for each, as defined in 5.3,4. 
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nLl!TJ."ber of beef-11rodt1cing acti,;it:..es v1hicl~ are incl1.,1c1ed iri' the 

model, The numbe1"' of sheep ac-'c::•.ritie s inc luc18c1 do not justify 

5, 7 TF'-2 CORRELATION BET1.7E3H BEEF sc:HEDULE PRICES AND REPLAC]!:T:fD~NT 
COSTS OF BEEF .A.NHL-i.LS 

Because of the vlide range of 'beef schedule prices which are 

replacement cat-tle, It therefore becomes necessa.:cy for the 

~odel to -take some account of the correlation between the beef 

schedule price and the cost of replacement beef animals. 

is rcq_uh·ed to pay for replacen:ent beef 

a..'1imals depends on a number of factors. In particular the 

following in.fluences may be noted:-

(a) The current beet schedule :pi"ice, 

(b) Confidence in the beef market, especially during the 

expected lifetime of the anim:::.,l being purchased. 

( c) The availaoili ty of feed on the f arE1s of possible 

vendors and purchasers, 

( d) Co.nfidence in markets other th1::1..,."l "bGef, especially milk-

products 1 fat lambs and wooL 

(e) The availability of c:redit, ..:.. .. e. the ease with v;hich 

farmers can finance the purchase of capital stockQ 

I ..o) 
\ ..1. The cu:.~rent level of far::u. i::.1com.es., This effect is 

In attern.1Jtir~ to estimate tl1c irJ.pact of beef schedule prices 
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pn :replacement cos-cs, several ;:,ro c.Lems emerge. Firstly 9 any 

e stirnate must 11ecessa:ril~y· bG ba.secl on l1istorical daJca, and 

because a wide variety of ic.cto1"'s affect purchase price 9 the 

effect of a...YJ.y one factor is difficult to isolate. Also, Vlith 

i-·apid expansion of the beef industry, inforn:ation gathered with­

in the last fevv yeBis is not representative of a stable relation-

ship, and i..'1.formation gathered before this tir1e may no longer be 

re lev&.'1. t. 

The problerc. is considerably siw.plified, however, if the 

following assumptions are made:-

(a) The current beef schedule p:rice is directly related 

to confidence in the future mm"'ket for beef, 

(b) The availability of stock feed has the same impact 

on beef pl"'ices as on other possible farm enterprises. 

(c) T~e future prospects for other possible fD.rm 

enterp~ises do not va:ry~ 

( e) Taxation effects do ;1ot Va:J.."'Y ~ 

U1,.del"' these assumptions, expected pLrr·cho.se price Yiill be 

influenced by only one variable, the ctu•rent beef schedule . p1"'ice. 

The validi t;r of these assumptions would nesd to be investigated 

with regard to a given set of circu.rnstances, and for a farmer 

purchasing l"'eplacement cattle the p:rice he would be prepared to 

pay would almost certainly be in.fluenced by such factors as 

curre:1t feed. availability. 

The South Auckland Beef Development Committee assembled 

information on beef schedule prices c.i.1d replacement costs for 
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the years -; 957-69 ( 2) 1 and this information is presented in 

Fig. 5.2. The co:-fo1J.ent is n:ade in th;i.s publication that 

"store cattle prices fl:.;.ctus.te fror.J. yea1" to 
year cut ;;:.re closely associated ·ni th the beef 
carcass export schedule prices. ii 

5.2 

• • • 

Store Cattle Prices a..YJ.d Export :Seef Carcass Values ( 1957-70) 
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Source: South Auckland Ikief Developrt,ent Committee 

-
11Buying and. Selling Policies 11

• 

For th::: purpose of this -::ho sis I it is c,ssumed th:J.t ar1y 

:fluctuation iI1 the replace::csnt costs of: beef an.imals r.r,,ay be 

attributed entirely to changes in beef schedule prices. 



Estimates are derived for animals purchased at three 

defined periods as follows:-

(a) A 200 lb live-weic;ht animal lJurchased o..t wea..YJ.ing on 

i st Decern.ber. This animal. would usually be l"eared 

on a dairy fai"'mo 

(b) A 360 lb live-wej_ght a..11imal pu:.."chased on 1st April, 

at about 6 - 7 months of age 0 Tl1is animal vvov .. ld 

usually ·be from a traditional beef-breed herd. 

(b) A 11 f orward sto:-e II a...viimal pu1"chased at 14 - 18 months 

of age which could have been slaughtered as a 11 boner 11 

at the time of purchase. 

To facilitate estimation, the purchase price may be 

partitioned into tvrn parts -

(a) a part which vrill be independent of current beef 

schedule J.):>ice. 

100 

related to schedule price for animals w~1.ich are killable as boner 

cattle, while for smaller animals a less cirect relationship 

exists. In other words, the dependent part of :purchase price is 

greatest for heavier animals, ·while for s,:0.all ariimals such as 

weaners, the intependent part of purch8se p~ice is greater. This 

rrLay be explained as follows: 

Lattimore (43) has esti.:rrated that the cost of rearing a calf 

is $14. 50, a..11.d this is independer.:.t oi' the beef schedule price. 

The cost of a calf at birth is influGnced by the demand for these 



aniffialj vi::-.1.ic:1 bears some relationship to the beef schedule price, 

The calf-rea::."'ers' profit ms.rgi.:.~ is also likzly to be influenced 

by beef schedule price, As 81 ani:nal co:.12:L:n:es feed an.d gro··-i-rn 

oldel"' and heavier, tl:3 influence of rearing cost is gradually 

}T'inally, at the time of slaughter 9 an animal's vc.lue is dictated 

enti:."'ely by the value of its carcass. In this v,ay the independ-

ent part of purchase price diminishes as anal':.imal appi·oaches 

slaughter weight while the dependent part increases. 

A trial-and-error method v1as used to derive 1"'elationships 

between purchase prices and schedule prices for the three classes 

of anir::ialS, defined above. The inde penclei'lt pSJ."t of pm'chase price 

for a 200 lb wea..."l.er is estimated to be rearing costs, $14.50: 

while this effect diminishes to $i0. 00 foi" the independent part of 

pv2"'chase price for a 360 lo •,7eane:c·. The independent part for 

The 

value of an animal's carcass weight - - ~ ..J.. as saieac~e mea~. 

200 lb live-weight '.veaner, the dependent part is represented by 

Yvhile for a 360 lb animal the 

relevant figu:.~8 is 180 lb of Ca:L"'Cass meat. For 11forward-store 11 

animals which may "be slaughtered., the varia:ole portion of purchase 

price is represented "by the carcass value. 

The total :purchase price rr.ay be expressed as follows 

where -
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D 
.J.. = total purchase price ($) 

B current beef schedule price ( $ ) 

C carcass weiGht in -;oo·s lb at time of pu:;.."chas0 

(a) a 200 lb live-weight weaner 

/, ) \.D 

"D -
.J.. <t>-1 4 5n ' 1 0 -P yt " V T ,t1 .D 

a 360 lb live-weight v.reaz1er 

P = $10.00 + 1.8 B 

( c) a 11 forw8l"d-store II an.imal 

p $2,00 + CB 

Example: For the three beef schedule prices of $15,00 1 

$20. 00 and $25. 00, the following purchase p:."ices could 

be expected for the three classes of beef animals defined 

above. The Hf orvmrc-store 11 animal 9 ( c), will be taken 

as 350 lb carcass weight for the pu.r:pose of this exam;ple ., 

,, 
SchedulG I,:, /, . ·"'O j '"'"' \_ :) 154,. c,·:: $20"00 ~)25000 'i \.Y/ !V -L...., j 

' 

Pv..1~chase 1J1~ice ( (~.' (a) 20 50 3il" 50 39 .. 50 ,.:.,)) .., ~ 

I ; 

I It II ( $) (b) 37,00 46#00 55,00 I 
I II :i ( 0) (c) 54. 50 72,00 89.50 I i ,y I 
L 

These figures agree closely with those !'eported by Lattimo:::-e 

( 43) and appear to reflect rcasonaoly r:cll, tl:e impact of changing 

beef sc>:::dule on the market for replace:::,:~~t a..YJ.imals according to 

Watson (64) 7 for the 1969/70 saason~ Lc.just.:I1ent s2..y be required 

for particular circumstances in soms 3easons. 

It i'iill be seen later th.at these calculatio:::s have important 

implic8-cions in the p:i:'og:ca:n□i..'1.g rr...2.t:rix~ 
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5-. 8 TIIB COS'IS 02.r 3EEF-PRODL..TC II'TG 1-~CT I"\TIS: J..BS 

The in the model 

aJ .. lo;rls an au tom.at ic adj L1strri.s1i:t to be made for aizy cl1ange i11 

cost structure associated with change in beGf schedule price# 

Ti1ere a:L"'e three costs which x.ay be affected by the beef 

sched1.) .. le 1J1~ice -

discussed ii--1 5 .. 7 9 v1l1ich is di2.~ectly ~elated to beef 

sc}1edule prica; 

for the on _;~he 

price wi2.l t?1us be iri-flue.nced by beef schedule price; 

(c) the revenue loss due to wortalities is related to the 

beef schedule price at tiffie of sale. 

Any beef-producing activity earns inc or:-,e by r:aki1~g beef 

available for sale, at tl1.e sc:1.edule price of :.nte:.. ... est 1 th.rough 

the beef-selling activity. Costs vihicl1 vary with beef schedule 

price can therefore be simply l"'epresented by subtractions from 

the amount of beef ;:-.. 3.de availabl,3 for sale. 

E:x:arn.nle : 

vveight is held on t1:e far1n ~01,, 12 :rno~1tl1s 2.11d. sold at a 

carcass weight o:f 400 lo. Deatl1s o::cc estisated at f_our 

per ce:1.t of ar:.i.mals. T:.:.,~ calculation \'vOL:.ld be as follows:-

(a) Carcass weight of live 8.lli~r.als at t:'ls -c::..rr:e of sale 

is 400 lb per beast. 

(b) The po:ttion o:f purchase cost of i~eplace:::ent v-;llich 



varies Yli tl1 beef scl1edt1le ·:):-2ice is 1"epresented 

by 180 lb of r.aeat -~ ( . \ 

1) 

( c) The interest rate O'" the vai"'iable portio.a of 

purchase cost is six per c3n.t, The interest 

charge is therefore represented ty 

( 0,.. ~r -1 Q v"' \ = 
.A I U / 'l 0., 8 lb meat f • • ) 

\ 
1 -, _ ... 

100 

( d) Deaths a:-L""·e est isated at f ou1~ pei--- ce11.t~ Tl1e 

average an:ou.n:t of r.c.eat 1.mavailaole for sale, 

per a11iIJ.al is thus 

(400 x I+) = 16 lb meat 
iOO 

(iii) 

( e) Total JLeat subtracted f11 o!Y1 c2:2cass weight 

180 
'JO., 8 
16 

206.8 lb 

( '1J.,-,-,c'~"' "'8) l. U....L. l.:.c\,.::; 

( ;n ..... er .. '"· ,..., .,_ )\ J.. I,; , V ::-;; L 

(deatha) 

(f) Adjusted carcass weight for transfer to beef­

selling activity 

400~0 
206.8 

193,2 lb 

104 

In thj_s way , allowance has teen .w.ade i1:1 the rr.odel for costs 

related to beef schedule price. Costs which 2.re not irrfluenced 

by ceef schedule price, such as the in.dependent -cart of purchase - . 
price i cai.'1 simply be totalled a...'1d i..i1cluded as a fixed enterprise 

cost for each unti of activity, o:r each an.imal included in the 

f arrri plan. It should. -~e noted that net carcass weight for 

1/ Tb.is was discussed in 5. 7. T~1e 180 lb of r:~Ga"t subtracted 
has a value :related to the teef scl1ec1ule p1~ice of interest. 
This is the dependent portion o:f purchase price. 
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transfer to tl1e teef-sellir..g act:..vi ty is calculated. so as to 

The net carcass 

we ig:i:t is t he1"e:::ore not a rr:easure of actu2; .. l beef'. produced by the 

animal foi~ sale~ To 2-;..l'Tive at ac:tual :pl:.y-sical meat production, 

subtcactions to cove:." the variable portions of interest ar..:.d 

purchase cost must be added back in. 

The total costs of five beef-producir..g activities are 

presented in detail in Table 5. 5. Xhese are based on data 

gathered during discussion with f arIL.ers, except that. in some 

instances figures particularly relevant to Case Farm 1 are notedo 

The abbreviations in Ta-ble 5. 5 are explained as follows:- .· 

(a) Activity No. The activity number identifies each 

individual beef-producing activity or policy. Thus 

(b) of pV~~ccl:a se is r-- ' "' ... i ~~li. is 

(c) Sold: The d.ate of sale is also takeri as the first 

day of the :rconth shown. These sale dates are chosen 

as being representative of the tirr.e of' t he year ', ;l" .. e: n 

the faJ.'"'mer sight conside:r sending beef a.nirr..als for 

slaughter. 

(d) Months On : The number of rr;_ont i1s s ~,ont on the farm. 

by each animal is the tirw period be-b,7eei1 c1ate of 

purchase and date of nale. This is ~he ti~e period 



rp.---,1"- l:::. c:; .::; ..... c..,u_._- _, , ,,; 

Details of Fi .,.v'"'r3 J3ee:Z-Pi--aodt1c in.g }iCt·i \Ti t;:i_G :~ 

(a) ... e.ctivi ty l~o, "P '"'D "D 
p10 

1) I 
~ 1 .... ! .... r, ~,5 i 

-r 0 I ( 1--.) :Bought Dec, Dec. April lip1 ... j_l Dec. I. u I 
( C) Sold Dec. f/Ia:--a. Dec. Feb, Nov. I 

l 
(d) I/lontl1s or. -;2 '15 Q 10 23 I 

-l u I 
I 

(e) .r\.ge at Sale i5 18 15 17 26 I 

l (f) Live-weight (purchase) 200 200 360 360 200 

(g) Live-weight (sale) 690 840 690 810 1140 

(h) Dressing-out 
,, 

46., 9 48"4 46.9 48. 51,4 °/v .., 
i 

( i) Interest "rate 11 6.,0 7.5 4.,0 5 .. 0 11 .. 5 

( j ) Losses (%) 2,5 ~~ V 5 .< 5 ; ;:. 1.5 3 .. 0 

(k) ..... T lice 2 2 ,: 1 2 110. spi"ays I 

(1) l\To. ·vvorrn drenches 4 " '"' 2 L: Lf c:. r 

(m) 300 lb drench costs ( <!-•) \y .72 7? . - .72 

(n) 500 lb dl"ench costs ( $) 1 ?r, 
'• ._v --; ~ 20 1.20 1,20 1. 20 

l 

(o) Spray. costs (-¼\ • 50 . 50 • 25 .25 • 50 I <i)) I 
(p) Total veterinary / .-½ 'I 

\ ~) 2. 42 2.42 1. 45 1.45 2. 42 I 
' I 

(q) Fixed interest cost I ,.,, ) t_;:p .0.7 JV "L09 • 40 • 50 1. 67 

(r) :!fixed purchase ccst I -' \ 
\ ;:;5 J 14 .. 50 1 ~~ .. 50 10.00 10.00 14.50 

(s) Fixed Enterprise costs ( ,'·· \ 17 70 1$,0i : i ,i 85 1i.95 18,59 •.;, } j I q • .,I 

I (-'-' Meat loss ( i ,,,-'-e·(le o+ \ (100 1 s) r,:::; "OS ..-,7 • 09 12 i,) •.i..\J - ..._,, V) • vu • V • • 

(u) Meat loss I , ' 1.purcnase; I., or• · ) \. 1 v • s -; . 00 -; 4• 00 J .. 80 1. 80 1. 00 

(v) !1:Ieat loss (losses) (A(':•l_,~) 
: V\J ::J ., 08 d J () .05 .06 .18 

( \'l) Slaugl1ter c2.1'1cass \~Tr-c • ( iOO Is) ~ ,... . 
.,I. c:'.<· ~-.: ·J7 3~24 3.90 5.86 

I (x) Total mea-t loss ( 1001 s) -1 .. 14 1. 18 -1 9? I • ~ 1.95 1, 30 

l ('y) I'Jet cs.re ass wt. ( 100' s) 2.10 2~89 ~-. 32 1.95 4 .. 56 
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over which feed 1s re 

( e) 

animals at tim2 of slaughter~ .A. birth date of 1st 

Septembei, is ass1.1n1ed for t~:is estirncrt~e. 

purpose of this study however, animals are better 

descri-oed i11 terms of live-v:eigl:t .1cl1E~n age~ 

(f) Live-v;eight of a."'limals at 
c 

time of purchase is defined to enable calcul&tion of 

For \Veailers, li\re-v1eigl1ts of 

200 lb at 12 vreeks and 360 lb at 6 - 7 ;:wnths a:r-e 

assumed. These are riot suggestec1 as b.eing optimuffi 

\Vl'"1.icl1 anir:ials are usually offered for sale., 

(g) Live-\veigt1.t at sale is tl:.u 

combined result of live-weight at r-u.rchase an.d ·weight · 

gain on the farm. The g1"0vrth ~)atte:cn is described 

according to Fig. 5. 1, s.nd for 8.'.D .. y date of sale, a 

particular live-weight viill have been reached. 

(h) :Dressing-out perce.::r'cage is the 

pe1"centage of an animal's live-weight which becomes 

saleable meat at time of slaughter~ TJ:1is pe:rce11tage 

varies r1i-th live-v1eight 9 as described i11.\ppendix 1. 

(i) Interest Tt1is is used to 

calculate the opportunity cost of c&prca..!.. invested in 

stock. 0 -P Ci-; "'O'" 
.,i,,., uk-'\. cer.1.t 8.1.11:lUDJ. 



( j) 

is used, edjusted on a ~onthly basis according to the 

time each animal spends on the farm, i.e. before 

purchase cost is recovered. 

Tb.us activity 7-' . "l ·;,-, i C 1" --1 ', .,,. ..... .J.J. involves g::t·azing animals 

on ttle f 2.rn1 for 12 montl1s has a::i inte1~est "rate O of 

six pe:r ce11t, while animals \7hich are ~Jresent on the 

farm •j 5 months have an il':terest 11rate II of 7-'it per cent, 

charged on purchase price, 

.As purchase price is divided into an indsp.::::-... dent 

part an.a a -:9art vrhich va:ries with schedu:;.e price, 

is considered 

rr,7 55 -a□ ..:..e • • 

-in ..;..,.,o .,..,ar,..ts una~e~" (,.., '. ~,,.,a~ ( ... ) "'Y'l -. vn l! . .. ..:.. y_J ci....L t., ..1....a...:. 

Losses%: This is the percentage of animals lost 

. .,_ 
J.t, 

by death for each activity dL:.ring the period. animals 

spend on the farm. 

These estimates B.l"C based on fai"mer experience 

which h8.s shown that most losses occur early in the 

animal's life, With P 
1

, for exarr.ple, animals are 

pu.rchased s:t ,2 weeks of age and losses for tl:.a 

following ,2 months on the fs.rm 2.re estiffiB.ted to be 

2 5cr/ • ;o, For ? 
15 

anirr;,als are pu:1:·chased at the san:e 

age b ut l:ept on the far:n 2.n additional 11 w.0ntl1s 

and total losses of anin:als. 

The .~~umber of t irne s ar1ir11~ls a:re 

·sprayed for external p2.2"asi tes is specified to 

ena"ble calculatic·l. of veterinary costs .. An.imals 

on Case ·Farm ·;, as 01.1 most farms encou::1-'ce:"'ed during 

farrn vi:3its, are spra3.rcd. i11 Dec./Jar1..,. at 4 5 rn.onths 

108 
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of age arid agaix1 4 - 5 rr:o:1tt1s later 1r \'ie~ers pu.2:'chased 

in Decerr1ber thus reqy.i1"e two sprays while those pur-

This is the number of tiru.es animals 

would normally be drenched for internal parasites du:ring 

their -'cisa on the farn1. In some years considerably 

wore drenching would be carried out, while in others 

fewer drenches would "be required. The figures used 

however, are the usual drench requiren:e.nt s for this farm. 

Two drenches per head ai"e usuall,y administered to 

v1eaners in the 3 - 6 months age range, with a further 

t 0.vo after this time. It is not .r.o:::'rr,al :procedure to 

drench anima~s 18 months of age or over, 

(m) 300 lb lli"e~1cl"!. Costs: D-rench costs ai--·e related to 

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

at 12 cents /100 lb For wean.ers pru"chased 

in Decer:-1ber the two dre11ches administered before April 

would be for a live-vreight average of about 300 lb. 

c·osts are therefore 36 cents/drGnch 9 or 72 cents for two, 

as S }-'0"'1,.., ·Por> D .,_J. 'ii-k-"--.. .J...1' 

(n) 500 lb Drench Costs: These are incl~ded for animals 

drenched after April at an avei"age live-weight o:f about 

500 lb. Costs are therefore 60 cents/drench, or $1.20 

for two as shown for P~ 
I • 

(o) Suray Costs: The cost of s:.9raying for external 

pa1"asites is estimated to be 25 cer:ts/animal, 2.g2.i.n 

cased 0n 1969/70 prices. Thus for ? ~ which is sprayed 
l 

-i-»r1·ce· -'-o+al '"'o~+ .;s c~ru :::;o ~,,1,.;7p -f"o ~.,..:::: "In' -ic"h -.i.·s .,..,,""Cr.,:,aed Vh , V V ·- V i::) v ..L \./ I./ 1 ' .l._.1,._.__ ..._ ..L.. ,__ 8 ' .... ...i.. -.i. ,!:-'I.A..i,,,. ..._.1,.CJl"-' 



(p) 

( q_) 

( s ) 

(t) 

( u) 

only $0.25. 

Total veterinary costs are 

d0J..-')ived frorn sumrne-.tion of sprajring a:r1d di,.,encl1.i11g 

costs for each animal. 

Case Far::n 1 a.nd discussions v1i th other f.s.rm.ers 9 these 

two items represent almost the entire veterinary 

. ~ expenditure on beef 8. . .YlllY1D~ l..S • 

Fixed Interest Costs: T:'lis is the interest cost 

charged against the po:;:-tion of purcl:ase price, which 

'I1he interest "rate II used is that di;;.,cussed. under ( i). 

Thus for P.., the fixed portior:. of :pu::'chase price is 
I 

$14. 50, the interest "rate II is six pe:::. ... cent and t h 0 

fixed interest .,__ . 
COS Li 1S $0, 87. 

Cost: :..s the 

Tot a l Fixe d Enterpr~ 

costs represent the SU3ffiation of those costs i r :~rred 

per anirLal'l "~vl1icl1 ai--·e ir1dependent of _scl1eduls !):.. ... ice, 

i. e, veterinary costs plus -the i.D.depel:dent part of 

of interes·~ cc::::;t v1hich varies wit l::. s c :.1.a c.ule p:cice, as 

discussed in 5.8. 

1 i 0 
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(v) Meat Loss (losses): T~is figure represents carcass 

rneat u..1:1aveilable fo1,., s2lG tl1x·ov .. gi"1 animal deat.l1s, as 

discussed in 5,8. 1'1:us for cent 

lossGs and ca:ccass v1eigl1t at S 7 a 1·.c-~.+e·,,., o+' 5~o,,. ...L v .. b..1.-'--.., - ~ V lb, 

meat losses are (586 x 3/,00), or? on average 13 lb 

of mea.t per animal, 

( vr) Tl1is figu1~e is s iE:ply 

derived from live-weight at slaughter . (g) 1 by the 

1~e1eva11t dressing-out percentage 1 (h). Tl1is is the 

saleable :neat available from. each live animal at 

time of slaughter. 

(x) Total I1Ieat Loss: Total mes.:t loss is the summation 

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

vvl1ich ai-")e relcrted to schedule lJl'"'ice fo1-J eacl1 beef 

(y) 

of tl1ose costs '..vl'1ich vary 'ttit:1 ::.ce. To 

ar:rive at . actual :physical r::1eat production ( t) and 

~ortion of p~rchase and interest costs fuust be added 

to net carcass weight_ 

5. 9 TI-ill :BREEDING-EWE ACTIVITY 

The main s11e 8f· enterprise 011. 
4-i • 
vlllS is 

by the breedir.:£ ewe activity, P ... t:"• 
jO 

Each unit of sheep activity 

however, represents not 011ly one breeding ewe but also its lamb 



2.::1d a proportion o:f 8. 8.llt1 The sheep 

PJ..~of i ta"bil.:i.ty could. be inc~ceased "by 

raising lambi!lg pe~"centage 01" v1ool pi"oduction, which would not 

markedly inc:-cease feed co::.1sumption. T:1erefore, within 

l"easonanle limits the sheep returns ca:.:1 legitimately be varied 

·without alteration to the feed requi:ce::ents. In any event 

vro"iation sheep returns c&.11 be attributed largelJ to price 

fluctuations rather tha...vi increases or decreases in physical 

l):'Oduction. Since ewe r_eplacements are reared on the far::u. 9 

increased sheep retu:rns would not mean increased replacement 

costs for t~1is farm8r ~ 

The feed requirements . for the sheep activity are those 

recon::n:ended b;/ Coo? ( 19). A breeding ewe 1.vith 120 per cent 

lambing consumi:1g 890 lb :D.O.l',I. ant:..uall;y as c.escri1::ed by Coop 

\viJ.l be 7 -c..:..ose.i..:~l 

n1ents ii-i tl1e rnodel -LC~.LUS -aecoE1e 

S1J:..~ing 31'3 i-c JJ"Oolil~ 

Sv..r:~mer i62 7 "h ....... :o.o.:.::. 

AutuJm. 145 lb D.O.fiI . 

rr . .J.. 
/1lnt,Gr 210 lb D" O.I:I. 

Total 890 lb D.O.M. 

The net revenue of the breeding-ewe enterprise P36 , has a value 

l"epresented by a gross margin or "s:C1eep "fii~ice 11
, as c"iiscv.ssed in 

5. 2. 3, for es. ,.::h breeding-ewe • ..l.. " win .. erec.. 

5.10 TH:S CROPPING ACTIVITY 

The crop which is considered fo:r:· Case Farm 1 and rep:cesented 
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by acti vi tv P. ,_ is :.:;arley. 
,J L,'.) 

Cas~:-c:{'ops can be co.nsi_de::-cd to 

:production. :..,...G q_ uiri2 men t is from the time when lar.i.d 

is first ploughed to the time ':il1en gx·as3 has ceen resovm a..>id is 

available for grazing. 

Jfor barley 1 land may be ploughed 1st September with the 

crop being harvested Grass 

- a ·, ro , n . nevv grass v1oulQ pl"' Cc.uce J per cen-c or &11. establisi1ed pasture 

for tl1e vrir1te1,, follo-r.ving sovr111g. One ac1~e of barle;y thus 

"consumes II the following proportions of grass no1"mally produced. 

by a..~ acre in each season:-

Spring oo-·' 1 /o 0~ one acre's grass p:::-oduction 

Sv ... mme1"' 100% II 11 1; II II 

Autumn 75% If II rr II II 

WinteJ."' 50% II II It II II 

Thus in the spring the barley crop metkes one acre of land 

totally unavailable for grass produc-tio1: and subsequent stock 

consu:nption, while in the 'Hinter half of the normal production 

is available. The feed requi:."ements for -the model are 

C a-.Lculp+cd ar>cora1 1.·Y)Q"liT C, g . ~'"1'' 71:l(l' CO 'Oc·,,:::i,~+-io1-i 7 S '1'0.0% of' 0.110 """" --~vr..,;,;, C,4\J ..i..:.c,-J, ._., • ),J,l:-1_.. ....... b ... '""",...,...,.1. .. ..,~ ....... • ..... ....,, ' -

3ach acre in the spring would normally produce 1980 lb 

One acre of crop thus has a s·:.:,_,• :'_r:g 11:feed-requirement 11 

of ,9.8 feed units. 

The net revenue for barley ::.s e:::iti '7:.8.ted \·,itl~ &11 operations 

carried out on contract, since tl:o far:ner cloes not owT1 the 

necessary machinery. Costs and yields e:re based on esti:na.tes 

by the farmer from experience gai.2:ed by 08.l"ley growers in -c.ne 

district. 



v;eed spl1 8Jril1g 

spi"cy (army worm) 

ha:cve st i.ng 

ss,cks and twine 

freight 

cultivate and return to g:rass 

grass seed 

sundry 

: 14 

;:,_, J.,00 

(\, 
;.i'°Q 50 y 

( ~ y 2 .. 50 

,~ 
.;; 2~00 

<!: 
'-;J L50 
C, 
t.p 8.00 

{ ~l 1.50 .µ 

0 ~i) 5.50 

(;! 
4' 4.00 

0 
<j) 4.00 
,·:'\. 0.,50 y 

$42,00 pel'"' acre 

For a c:rop of 80 bushels/acre 1ahich could be expected in 

this district the net revenue with a barley price of $0. 95/ 

bushe 1 ivould be $34. 00/ acre. 

Ji.part fror:.:. -the barley-gr·o\ving no other 

cropnin2; activitv will be included in t l1e model fo:r Case Parm 

1 as the fa::."mer does not believe other cash-crops would be 

feasible and considers that fodder crops produce less feed than. 

grass on this farm. 

EAY .liJ.""'ifD SILAGE I.IAI{IXG ACTTIJITIES, P10 - P ,
0 _j..J Lf-

In trans::'erring feed from one season to another, there are 

tlrcee factors to be consiGered: 

(a) the direct fi~1ancial cost of co11se1"'ving pasture an.d 

11 

storing it ; 

./-.. s t l1e I1 e turn fro m o:1e 2_.c1~e of barle3.r is calcula-ted 011 an 
enterp1--a:..se r.!.et 1~e--;;e1.1u.e basis, only fe1~-tilize1,., 2."'equirements 
in excess of those for one acre of 9asture ee included ih 
the costs. 



(-....) 
\ I..J 

}.Jastuxe; 

of pasture conserved vtl-iich is lost for mechan.ical 

l"easons during the conservation, storing, ox· feedi.ng 

operatio.:.1.s. 

Tl1e tv:10 ma.i11 costs a:.,..8 thu .. s direc~c financial lossea 

1 .. ,... 
I J) 

rep1"csented. by (a) a..'1d conserv2.tion losses represented. by (b) 

and (cL Each unit of feed co.:.1.served therefore involves a 

financial cost a..."ld 1"esults in less than o::: .:: V...:'.lit beir...g 

available foi~ subsequen-'c; feedir.i.g. In esti:-1ating these 

factors, figures used are 

1 lb average pasture (:DI-.1) 1/ - O. 62 lb Do O .:M. 

1 lb pasture hay (DI1) 0, 46 to 0~60 lb D. 0. J:,I. 

-: lb past:.rr-e silage ( T'> r\ = o. 46 to 0~65 l"h Do0.I'i1. I ..).;."d; _.., 

Because the1"e 2.re only small c1i::ferencos between the fcedi:r-...g 

value of hay , ·1 2..r1c. s i a.ge,, 2..11 average fron: '!~Vallcei~ 1 s figu:."es of 

1 lb conse:cved pastu.::ce D.L1. = 0~ 5.3 re D.0.iYI. vrill te used 

for coth hay and silage, 

The analysis is based on un.its of D.O.L'l. 1 a."ld. 

• • • 1 ll") D.O.IvI. (as nssture D.I!.I.) supplies (-J.62 x 0.53) 

0,86 lo D.o.r:1 . as hay or sila6e. • 

The depreciation in feedir.i.g value car;, therefore be estimated, 

to be 1 ,~ per ceYJ.t ( '1. 00-0. 86)" 

Other losses :C-.LS.ve -Deen estir.::.ated at 30 p2r cer..t (47), so 

.1/ DI,I is an abbreviation for dry rr:s.ttcr" 



. ~ sij_age. Tl:c::;,:; al"G calcL:..lc:ted 0.:.1 the basis of each 100 lb of 

D.O.M. conserved. 

and 106 lb D.M. eq uivaler.::t -::0 tl:e 1?1aterial con-

t ai11e d in tr10 b8.le s of l1ay. Costs of ha.:-cvesting and balin.g 

are estimated at 20c/cale; 2,nd sto:;."'a.;e s.-:: 5c/tale. This gives 

a tot al cost o:: 50 cents for each '100 lb IJ. 0. ;E~ :re.dz available 

for hay o~ silagec 

Su:rima1,,v: 100 lb D. 0 .Ill. as pasture sD.:9plies 5 6 lb of 

D.0.I:1. as hay or . -, si..:.age a cost of Bach Lmit of hay 

01~ silaga making activity re1;re se~t_s t}:~e conse:..'"'va.tio11. of 

approximately two bales of l:ay. 

I11 tl1e model, all l1ay . • 7 
Ol ... Sl..c.age n:al-rir.:.g activities supply 

feed in tbe winter. For exan::ple~ activity P38 ts.kes on.cw1it 

of fee·d from the s1Jrir~ and supi;2.~8 s 04) 56 units to tl10 vvinter 

.J.. • ~ + · - · · 7 • o.,_n_. f:',·)O. 50. at. a cos1: 9 as ae~o .... ea n:;: a .::-iega-ci--;,e v _a..:-v .. 2_ or i:1.cowe, ~ .. 

In the ::;c+iiri+i:=>s n 
9 

,_..,, ...,..,_ __ _,_....,. .... 3 f eecl fro□ the 

sumzrcer ai:1d au-'cum;1 respectively foz- suoseoue.r:t feeding -in the 

5.12 TI-IB A u1m-rr-:r s •\ i:r;::iD -o 2 s•0 Tn:i:"( 1 C"'IV1 TflY -0 
.r... 1a~- .1:.-v..:..:.1 •••·~ _...,;_., ............ .J... .,.&., ......... -; - -..,i, 7 

- ' 
... -, ..D ., 

8.J..i..OWS ..i.. e ea. 

Si~.:.cs no cost is 

involved in this -'crarrsf er, r1in:ter feed can never have a grea"ter 



iwpui:;ed 

practical on tl1e fa.rrD., 

.,, ,.7 
l i 

third of tl1e auturfil'l feed-supply carried i11to ~t11e 1tvi11-ter '1 Since 

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

011.l:;,r l1ave beer1 saved for up ·to a mo11tl1 for sL11Jseque.11t feeding, 

As :Brougham ( -'A) •,,-,c:.corcr:ron-·:,,... l l ,.i.,...... .i..U.,ti\,,.,- J.UO a 60-da:l g:cazi11.g rotation on the 

farm during autum...11. 9 the feed transfer v1hich occm"red would be 

consistent with a grazing manager::ent system designed for optim1JJn 

pasture production. 

5. 13 FEED-BUYING AC·TIVITIES, P ., _, - P /,,,. 
.,_. I '+"-i· 

Activities which allow feed-grain to be purchased in any 

season are included in the model. As each unit of feed represents 

100 lb D.O.Ei. costs will be calculated 
, .., . , . 

on -cnis oasis. 

The f ai"mer could have purchased 1Jarley-rr:.eal at $60 per. 2000 lb 

in the 1969/70 season, e.nd again using figures supplied by Walker 

{ , A ) 
\ 0 I 

..L,.1 • ., ,1 5 . -L. ..._.. ·-·~ ,...._ ,,,-
~l1lS oecomes '+• cent-s per 1..0 JJ.u .. r,1. or $4050 per feed unit as 

used in the model, The purchase of feed is entirely related to 

price, so that barley meal is used v1hic:-: is considered by Walker 

to be the cheapest source of D. 0. IiI. 1fo losses durir-'6 feeding are 

considered 1 si.::.ce fa:~mer experie11cs has shown. that losses are 

negligi_ble ~~vi th careft:tl feedirigo 

Impv .. ted ,.,alue is tl1e "sl1adov1 p:cice" of a lii::itin.g resov .. rc0. 
J?o~~ a11:r f c.l"ffi -pla1.1., Jcl:e ;;2.~:1.ce \7l:ic~1 coL.:ld l;e pa.id fol'"' a11 
o.ddi-tiona.l 1.,,3i t of a sca.1~ce resot1..1~ce is cc~_lculatedd Tl1is 
is its impL1.--'ced Value for· tha·t ~01.a11 ",~li-'cl1 a gi-ven cost ai'ld 
price st1~1..1ctm·e $ 



of to ;:> 
-:- 4L~ s.::ce ~ha activitiss nhich enable 

of store lan:b·s ir1 to be 

cw."TY his 

to vagaries of 

l1is ov111 larn.bs a1~ e wo:r· e readily ., ., -
sa.1..e2i..0J...e 

.; ..p 

..i..L a dry surnD.er should 

ensue • 

... \r1::l s~..rplus autL1rr.L.11 or sur.nr:i8l" feed rriEt:r Ce :.12sd to fat-CG11 

The choice ':,'ill depend on current 

x.2.rkets, 

5, i 4, 1 

Y/G icht-gains ' . ~ 8.CD.lGVC Cl, Joyce (37) 119.S 

l"b to be 1. 8 lt 

70 lb live-weight vwuld. consur:-iG 162 2.'1 :O . 0 .E. 

receiving O. 9 cents/l"b D.0.1.I., ';-rhich beco1:0.Gs $0, 90/feed 

unit. 
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Eay-Sell.inr.:: 

of two bales of hay require -iOO lo o:: D. o.:rE. or one feed-

Hay-L~king costs a.re estimated 

20 and hay could 

usv .. all~,r be sold_ for 75 cent.s ~psr ca.le, 

Some fertility loss is associated 

and a cost of 10 included so 

b.a;y-rnalc i.r~ c o st s 20c/balo 

fertility loss 

hay sold :for 75c/b2.le 

net return per ba:e 45 cents 

J..n this way the supply of 100 lb D. 0 .LL , or one feed-

unit, m.al{:e .s av~.i la.ble f 011 sale t 1tlO DalG s of ~1ay ,vi t}1 a 

total net return of $0, 90 per iOO lb D. o.:rn. 

S Ll!.:JTI.ar:r 

At the costs a . .nd prices assused, ~eturns from lamb 

fattening 211.d hay-selling are the sase? using a feed-unit 

basis, The farr.:er' s choice r/0uld deper1.d Ol1 relative 

pi-·ices for the two in any one season. There is no point 

in differentiating between the use of st,rplus feed for 

lamb fattening or hay-selling, EL(1d fo1~ tl1e 1~est of this 

thesis activities sin:ply -oe referred to 

It ~s no1.,rf12;,1- f a1 ... :ni11g p:·ac·tics ·to &~I:<t-"-l:r 2 - 3 c1.".:-t ·. of 
potassic sL1per to an 2v:i..~ea c.fter rer:-~o··val of o. l1ay crop~ 
Tl1is v-.ioL1ld co ·::;·t c~"botlt $6, 00 pe~ ... s.c::12 applj_ec1 a11d assurr1ir~ 

",- ... " 7 / ~ .,_.,.. 7 .,_" a crop oI o~ oa~es acre, 1er~1~1~y rep_acemen~ oecomes 
iO cents per bale. 



120 

as :feed-selling activi t:i -- 0,, One 

fattening in the sur:ilT~er 7 v,rhile a unit of activity P
47 

n:akes the sarr..e amou.::it 2.vailable fo::c sale in the autumn, 

5 • J 5 SUI:JI►/I.A.RY 

alterr12:tives to -tl:e far:o.Gr v1 l1icl1 i:1.clude :fat lan:b ftirr.tli11g, beef-

p:"'ocuction s.r:..d barley gr017i.::1g, 

made by the J.Jepartrr.ent of .Agricultt:i:re at Flo~k House~ 

f"f1}7e i· n.,..u-'-/ou+·~u-'- ,....oe+'-f'.: ci· er....t..s ,...,nr• co 0 -'-,.., ,..., 0 soc-' ~-'-,:,;i 1.-'/7_-+h .·. ~-... .1. y v -v1..J u \,; -_;_ ..... J... ... .!..L, . c:l· '- l.,.) v~ . a.- ..:; .l.. o.v~u v--

possible fa:rru ente:rprises are typicc:tl of those encoun:tered during 

discussions vdth fai"rr,ers 1 and figu1"es a:."e derived for these 

accordingly. 

The pa:rametric beef-selling activity allov;s the ii:1pact of 

ch2.nging beGf schedule prices to "be e::2:,T!ir1ed~ I'o do this, 

cognisance rr.ust be tal-:e.n of those costs which a.re related to 

beef schedule price. In particula:.", t.h-8 pu:r·chase p:rice of 

replacement beef anim2.ls is f OUl'ld to va:ry Vii th beef schedule 

price and a method. of incorporating this :celationship into the 

model is des~ribed, 

Farm 1 i3 presented and each activity is discuss~do Tl1e n-;.odel 

is not complex arid illustr.s.tes -'c:te fact that o:ptioum far:n plans 



c&n be derived fros 2 wide ra~ge of possible enterp~ises at 

various .product prices of i11tc:.1e -::; ,.-.,i thout undue computational 

burden, 
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CH.APTER SIX 

CASE FAPJ.'I RESULTS 

6,1 INTRODUCTION 

In this chapter the results of a linear programrr.ing analysis 

applied to the Case Farms a.re presented, The model presented ir-

,.,., Chapter Five is applied to Case Fa.rm 1 1 a,.v1d Case Farm 11 is 

described together with alterations made to the Case Farm. 1 model 

so that it can "be applied to Case Farm 11. 

For both Case Farms, breeding-ewes are corr;pa.red to both 

"slow" and 11 fast 11 growth-rate beef animals, and results are 

presented in the form of Price Maps. For Case Fa.rm 1, the effect 

of reduced summer or autumn feed supply is examined, 

6, 2 GENER.AL COML1ENTS ON PJ.ESENTATIOr-T OF RESULTS 

Since tho models aT·e almost identical :for bot:r ... Case Fa:r:r,s , 

activi -ty 11urnbe11 s v1ill represent the same f&rrn GYl.te1"i:,rise ::·o:r -uoth 

unless otherwise stated. 

The models presented i...'1. both cases include l::oth 11 fast 0 ar.di 

"slow" grmvth-rate beef animals as defined previously although 

for Case Farm 11 "fast" growth rates will not be the sawe as for 

Case Farm 1. To examine possible farr,,. s;ysteirls with only "slow" 

growth-rate beef animals, "fast" growth-rates, 
.. ..J... • ...,_. 

J.,e. aC1.,lVl1.,les 

P 19 - P
34

, a.re siwply excluded from the model. V!hen "fast" 

growth-rat as are examined, "slo·w 11 growth-rates are left in the 

model to enable comparison, but as will becorr,e evident, only 

"fast" groY1th-rate animals are selectc·~- , 

In presenting results, it should be noted th~t activity 



123 

levels have been 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 lov,r 

levels become critical such as would be the case for example 

with employment of labour units. Integer Restraints (26) 

could be imposed in any analysis where the introduction of 

activities at low levels became critical. 

6.3 THE RESULTS FOR CASE F.ARM 1 

The results with two possible levels of beef-cattle 

performances are presented separately. 

11 

g/ 

6.3.1 "Slow" Growth Rates 

The Price Map for "slow" growth-rate beef animals is 

presented in Fig. 6.1 and the activity levels for each 

farm plan represented ai~e given in Table 6.1. A sheep 

and beef price, together with the total enterprise net 

revenueYor value to the farm at these prices is also given 

for each farm plan. It should be apparent fro~ Fig. 6.1 

hmvever, that these price combinations are only exam:Jles of 

the many price combinations which are defined by one farm 

Similarly, the revenue stated is only releva...'1.t to 

the particular combination of prices associated with it. 

See 5.3.2 for a definition of net revenue. The "Value" 
· in this context is synonomous with total enterprise 1~c t 
revenue. 
In all tables which are presented, the highest beef price 
quoted is taken from a farrr1 plan ·which is optimum for beef 
prices up to $30,00, L'1 Table 6.1 for example, a beef 
price of $27.2 is quoted for plan 12 and this pla...'1 is 
optimum for beef prices up to $30.00. 
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FIGURE 6.1 

PRICE MAP FOR "SI.OW" GROWING BEEF ANIMALS, C\SE FAlli\1 :::, • 

30~0 

28.0 
(12) ( 

26.0 
(11) 

24.0 

Beef 22 .O 

Price 

($ / 100 lb) 

20.0 

18.0 

16.0 ~ (17) 
I 

14.0 

13) (2) 

I 
12.0 

(1) 

10.0 
__ __. ____ _.1 ___ _.__ ______________ _ 

5.0 · 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

Sheep Price ($/ewe 
(X) Represents Plan Number. 



Table 6. 1 

Activity Levels for Far m Plans in Figure 6,1 

.PLAN BEEB.-- SHEEP--F.wfN AC1.I:TTTTY- L~VELS 

P4l NUMBER PRICE PRICE VALUE P1 P3 plj. P6 P7 P15 P16 PJ8 P35 P36 P37 P38 P45 P46 ($) ($) ($) 

1 10.0 5.0 9450 - - - - -· - . - - - 435 - - 154 655 1615 
2 10.5 9.0 14163 - - - - - - - - - 1252 1269 - - 1902 1315 

3 20.5 11.5 17329 - - - 145 - - - - 466 878 1312 - - 344 -
4 20.1 11.0 16704 - - 43 134 - - - - 555 796 1322 - - - -
5 20.5 11.0 16926 - 71 - 127 - - ,... - 603 741 1328 - - - -; . 
6 20.7 11.0 17051 141 78 - 650 687 1_334 744 - - - - - - - - -
7 18.3 9.0 14174 253 

~ ... ~ ·~~-- ·.- -· - - - - - - - 689 602 1344 - - - -
8 18 . 7 9.0 14456 - 202 - - - 58 - - 816 434 1681 - - - -
9 18. 9 9.0 14620 - 203 - - - - 81 - 944 214 1618 - - - -

10 16.6 5.0 11936 -. 196 - - - - 110 - 1063 - 1506 188 - - -
" 11 24.1 5.0 19960 161 219 - - - - 43 - 1143 - 1535 - - - -

12 27.2 5.0 23507 220 225 - - - 21 - - 1171 - 1527 - - - -
13 12.8 5.0 9452 ·. 

50 202 176 474 1212 - - - - - - - - - -
14 13.7 5.0 9E=>34 - - - - - - . - 159 637 - 1456 - 46 1514 -.. -
15 13.9 5.5 9824 - - -· - - - - 149 596 - 1798 - - 18B6 - I 

.. \ 
-~ . ' 

16 14.0 5.0 9860 - - - - - - - 187 752 - 1682 227 - 1980 -
17 15.3 5.0 10842 - - - - - - 181 - 869 - 1474 390 - 1239 -. 
18 15.3 6.5 11045 ..:. - - - - - 125 - 600 - 1713 - - 1327 -

- ~-
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While any farm plan is stable, or optimum, over a range 

of beef and sheep prices, income will increase within the 

plan boundary as price 5.noreases for any activity :Lncluded 

in that plan. Thus while net revenue increases nith 

increasing prices, optimum pla.."ls change abruptly at the 

sheep and beef price combinations represented by plan 

boundaries shown in Fig, 6,1, 

The farm plans for "slow" growth-rate beef anirr.als 

are summarised in Table 6,2, where enterprises have been 

cow.bined and 11 1 yr weaners" represent animals purchased 

as weaners at 12 weeks to be sold before their second 

v1inter, while 11 2 yr weaners" represent animals purchased 

at 12 weeks or 6 - 7 months of age and kept on the farm 

·for a second winter, to be sold at approximately two years 

of age. 

If the Price Lfap given in Fig. 6.1 is now divided i.r.rto 

five majo:c areas, Fig. 6,2 results, and the five areas may 

be described as follows:-

(A) An area inc ludil:ig plans 1, 13 and 14 where barley 

is grown as a major farm enterprise. 

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

(C) An ai~ea of mixed sheep and beef enterprises 

represented by plans 3 to 9 inclusive. 

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

represented by plans 15, 16 1 17 and 18, 

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

is all beef and predominantly 1 year cattle, 
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Table 6. 2 

Summarised Farm Plans With 11 Slov1 11 Grovling Beef Animals, 
Case Farm 1 

Plan Ewe 1 Yr 2 Yr Crop Feed Sold 
No. Flock Weaners Weaners (acres) ( 100 lb D O M ) • •• 1 .... 

1 435 154 2270 

2 1252 3217 

3 878 145 344 

4 796 177 

5 741 198 

6 687 141 

7 602 253 744 

8 434 202 58 

9 214 203 81 

10 196 110 

1 1 380 43 

12 445 21 

13 50 176 ,...8,... 1o b 

14 159 46 1514 

15 149 1886 

16 187 1980 

17 181 1239 

18 125 1327 
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FIGURE 6.2 

SIMPLIFIED PRICE MAP FOR "SWW" GROWING BEEF ANIMALS, CASE FAR.\1 I. 
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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) With beef prices belmv $12. 80 per 100 lbs, no beef 

activities enter the final plan. As the sheep price 

increases, there is a trend from an essentially cropping 

system to an all-shnep system. No crop ent r': ' :; the farm 

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 Fig. 6.2 thus represents a cropping 

policy which would be the rrLost profitable set of 

alternatives available on Case Farm 1 at both lov1 sheep 

and beef prices. If the beef price is held constant 

and sheep price increases the trend is from croppin.g to 

11 , • "I 4 - t 7 'I ♦ • e 

a.--i a -sneep sys-cem, ·wni1.c a· J..OV.' snecp prices increas--

ing beef price gives a trend toward an all-beef system. 

(b) The second trend of interest is the replacement of 2 yr 

cattle with 1 yr cattle as beef price increases. If 

all-beef plans are ranked in order of ascending beef 

price at which each becomes optimum, Table 6. 3 results. 

The trend, within all-beef policies, is tmvard 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 ( $) 2 Yr Weaners 1 Yr Weaners 

15 13.6 
16 14.0 
18 14.8 
17 15.3 
10 16.6 

11 24.1 
12 27.2 

149 
187 
125 
181 
110 

43 
21 

196 
380 

445 

(c) A third trend which may be noted at sheep prices of 

$8,00 and above, is the gradual replacement of sheep 

Table 6"4 

with beef as beef price increases. If a fixed sheep 

price of $10,00 is taken for example, the following 

plans become optimum as the beef price increases, 

The "beef prices shovm are t hose at which a plan just 

becomes optimum at a $10,00 sheep price, 

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

Plan No, Beef Price No.Ewes 1 Y:..~ Wn:rs 2 Yr Wn:rs 

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 
10 22.3 196 110 

1 1 24,1 380 43 
12 27.2 445 21 
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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, 

(d) A fourth trend noted from Table 6.1 is that as the beef 

price increases, a reduction in feed-selling, or l~~b 

fattening activities is noted. Finally, with all-beef 

plans 10, 11 and 12, no feed-selling activity is 

included in the optimum plan. 

(e) As sheep are replaced by beef activities with increasing 

beef price, the trend is toward sale of 1 yr cattle at 

Table 6. 5 

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 t he following sale dates are 

chosen for animals purchased in December and sold before 

their second winter. 

The Sale Dates of Beef Animals Purchased as Yieaners in Dece mber. 

Plan No. Ewe No. Dee, Feb. Mar, Jilay June 

3 878 145 
4 796 43 134 
5 741 75 127 
6 687 141 78 
7 602 253 
8 434 202 

9 214 203 
10 196 

11 161 219 
12 220 225 
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6,3.2 11 Fast 11 Growth Rates 

The linear programming analysis was repeated for Case 

Fa.rm 1, this time ·with the inclusion of "fast II growth-rate 

The model in all other respects 

is identical 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 

vvi thin the map are shown in Table 6. 6. The price map 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 represente d. by plans 9, 10, 

11 , .1 2, 6 and 7. 

It Qay be noted that plans 1 ans 2 in Fig, 6,1 are 

identical with those in Fig,6,3, This is because plans 1 

and 2 do not include any beef activities and therefore hav~ 

not been influenced by the changes made in the model, 

However, the area over which each of these plans is optimum 

is very much reduced vvi th the inclusion of 11 fast" growth 

rates. 

Again, there are several trends of interest which may 

be noted as follows:-

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

is almost wholly barley growing, At a..~ $11.00 beef-
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FIGURE 6.3 

PRICE MAP FOR "FAST" GROWING BEEF ANIMALS, CASE FARM I, 

30.0 

28.0 -

26.0 -

· 22 .o .. 

20,0 ~ 
18.0 t 

16.0 I 
i.,. 

14.0 

12.0 

10.0 

5.0 6.0 

(7) 

. ,. 

(6) :·: :: - ·. 

7.0 8,0 9.0 10,0 

Sheep Price($/ ewe) 

(X) Represents Plan Number. 

11.0 12.0 



Table · 6,6 

Activity Levels for Far~ Plans in Figure 6.3 

----·--
!Plan Beef Sheep Plan ACTIVITY LEVELS 
Number Price Price Value 

' (~) (~) (~)_ P21 P2>5 P26 P27 __ P29 _P31 F35 P36_P3L P45. P46 P47 

1 1 o. 0 5.2 9,538 435 154 655 1615 

2 1 o. 0 5.9 1 O, 282 - 1252 1269 1902 1315 

3 15.0 9.5 14,978 - 102 Li3 7 913 1526 1084 

4 16. 0 11. 0 16,814 - 64 -· 347 1040 1430 1103 

5 15 .1 9.5 15,039 - 173 64 894 463 1867 

6 12 . 8 5.0 11,839 - 123 228 26 1277 2218 

7 21 . 5 5.0 22,952 125 - 120 132 1312 2218 

8 1 o. 2 5.0 9,472 - 88 223 - 181 · 911 1421 

9 1 o. 9 5.0 9,695 - 377 - 953 - 2218 261 

10 11 • 6 5.,0 10,371 377 - 1081 2218 261 

11 11 • 9 5.0 10/766 - 123 25L~ - 1259 - 2218 261 
-" 

6.5 11 , 084 8L~7 1867 651 
w 

12 12. 2 - 237 - - - ..i,,,. 

.. ·----
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FIGURE 6.4 

SIMPLIFIED PRICE MAP FOR "FAST" GROWING BEEF ANIMALS, 
CASE FARM I. 
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schedule barley 'is replaced with an all-beef system, 

while at schedules belmv t his barley is replaced by 

an all-sheep system at a sheep price of $5.30. The 

trend is thus similar for 11 slow" growth rate cattle 

except that transition to an all-beef pla.r1 takes 

place at lower beef prices, and the all-beef plan 

reached at this point is not 11 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 L'1.creasing Beef Price (Sheep Price $5. 00) 

Plan Beef 
No, Price 

9 10.9 

10 11. 6 

11 11. 9 

6 12.8 

7 21.5 

April 
Wnrs 

377 

377 

377 

377 

252 

Dec . 
Wnrs 

135 

Feed Sold 
(100 1 s lb D.0.M. 

4191 

2572 

In all cases, the sarr.e number of we a..11ers are 

purchased. The trend, howeve:r-, is toward holding 

animals on the farm for 'a longer period at the expense 

of feed-selling, This trend is highlighted if the 

buying and selling dates for each activity are listed 

as i.rl Table 6. 8, 
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Table 6, 8 
The Purchase and Sale Dates of Beef Animals as Beef Price 
Increases (Sheep Price $5,00) 

Plan Dec-Feb, April-Dec, April-Jan, April-Wiarch f 
No, 

9 
10 
11 

6 

7 

377 
377 
123 254 
123 228 

125 120 132 

The first month mentioned denotes purchase date, 

and the second denotes sale date, e.g. Dec-Feb. means 

animals pui·chase d on 1st Dec. for sale on 1st Feb, 

With a.ti increasing beef price, there are few 

major changes in the optimum beef policy, Animals 

are simply held longer to utilise feed previously sold 

at low beef prices, 

(c) At high sheep prices, there is a trend tov,ards replace­

ment of sheep with beef an.imals as beef price increases, 

If a fixed sheep price of $1,, 00 is t aken, a."1.d plans 

ranked in o:rder of ascending beef price at ·which each 

becomes optimum, a pattern emerges as shown in Table 6,9, 

Table 6,9 
The Replacement of Sheep With Beef .Animals as Beef Price 
Increases (Sheep Price $11,00) 

Plan Beef Ewe Nos. Dec, April Feed Sold 
No, P-.cice ( $ ) Y!nrs vVnrs ( 100 IS lb D.O.M. ) 

2 10,00 1252 3217 
4 15,60 1040 64 1103 

3 16,20 913 102 1084 

5 16,60 463 237 
6 17,60 377 
7 21,50 125 252 
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With increasing beef price, thetrend is toward 

reduction in ewe numbers and feed-selling, with an all­

beef plan becoming optimum at $17. 60 at an $11, 00 sheep 

price, It is also of interest to note the. pattern of 

sale of beef animals as numbers increase, as shown in 

Table 6, 10, 

Table 6, 10 

The Pattern of Sale of Beef Animals as Beef Numbers Increase 

Plan No, 

2 

4 

3 

5 

6 

7 

6,3,3 

Dec/Feb, Dec/June April/Jan, April/March April/May 

64 

102 

173 64 

123 228 

125 120 132 

With a~ increase in beef nu~bers and increasing 

beef price, the trend is toward sale of 1~::1imals at a 

younger age. Thus in plan 4,. all animals a;ce 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 March, 

Reduced Summer and Auturrtl1 Feed-Supuly 

To examine the impact of reduced suG.i~er 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:-

(a) A 30 per C$nt drop in autumn feed-supply to simulate an 

summer drought, 
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(b) A 30 per cent drop in autumn feed-supply to simulate 

an autumn drought. 

From pasture-harvesting measurements taken at Flock 

House (3) 1 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. 

6.3.3.1 Summer Drouaht 

Table 6, 11 

With a sheep price of $8,00 the optimum plans as 

presented in Table 6. 11 were obtained, 

Farm Plans with "Fast" Growing Beef Animals and "Summer Drought" 
Conditions 

u u Sheep Value p21 p26 p27 J:129 p32 p35 p~6 }?37 p46 
Price ($) 

.,_ 31 
,J """47 

( $ ) 

8,0 11876 1252 2369 '. 725 1315 
8,0 11894 94 402 940 1505 · 106 
s.o 12035 75 19 409 940 1505 
s.o 12079 9 100 452 889 15'~4 
8,0 12146 249 102 26 1189 - 2218 
8,0 21063 125 246 6 1223 - 2218 -

The optimum plans may be summ.ari sed as in Table 6.12. 

Table 6. 12 
Summarised Farm Plans With "Summer D:::ought" Conditions 

Beef Price Ewe Flock Dec. Wnrs April Wnrs Feed Sold 
( 8) ! 100's lb D. O.M. 

10.0 1252 2040 
13,5 940 94 106 

13.8 940 75 
13.9 889 109 
14, 1 377 
21.5 125 252 

I 
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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 a 11normal 11 year's pasture 

production are as shown in Table 6.13. 

Table 6. 13 

Fro"'m Plans with "Fast 11 Growing Beef .Animals and "Normal" Pasture 
Availability 

Beef Price Plan No, Evve Flock Dec,Wnrs April Wnrs Feed So1a · 
($) 

10.0 

13.4 

13.6 

13.8 

21.5 

( 100 IS lb 
D.O.M. ) 

2 1252 3217 

3 913 102 1084 

5 463 237 

6 377 

7 125 252 

The major changes with a 30 per cen:t reduction i11. 

summer feed-supply are:-

(a) a reduced sale of summer feed; 

(b) a slightly higher ( $0. 20) beef price at which 

sheep are finally excluded from the optimum plan; 

(c) the earlier sale of some cattle, If plan 71 from 

Fig. 6. 3 is compared vrith the optimum plan for 

beef 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 rfarch are sold in 

January, under "summer drought" · conditions, 

(d) at a beef price of $21.50, there is a reduction of 

$1,889, 00 in farm i.11.corr,.e, when comparison is made 
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at the same beef price with a norrnal season's 

pasture production. 

6.3.3.2 Autumn D-.cou,.o-ht 

Results obtained with a 30 per cent reduction in 

autumn feed-supply are presented in Table 6.14. 

Table 6.14 

Optimwn Farm Plans With "Autumn Drought" 

Beef 
P-.cice 
( $ ) 

10 .. 0 

14. 1 

14,4 

Sheep Value p27 p29 P35 P36 P37 P38 p46 
Price ( $) 
cs) 

8,0 11721 1251 1266 3 1903 

8.o 11768 264 942 243 1382 492 

8,0 12098 50 277 1134 1410 609 

Thsse can be compa:eed 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) Sheep are excluded at a higher beef price ( $2, 05). 

(b) The sale of feed is much reduced. 

(c) No weaners are purchased in Decen:.ber 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 pasture availability, 

(d) A reduction in autumn feed-supply has a greater 

impact on farm revenue than a similar reduction in 

susmer feed-supply, For exami)le, if revenue is 

compared at a beef price of $14,10 in Table 6,11 
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v'lith 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 COMMENTS ON RESULTS FOR CASE FJiJU.1 -r 

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 11 slov1 11 growth-rates describe future beef-animal performance, 

a beef price of $20,00 is required for all-beef farming to become 

more profitable than having some sheep. However, some sheep could 

profitably be replaced with beef animals at beef prices above 

$18,00, The farmer has de.constrated however, that 11fast" growth 

rates on this farm are possible, and the beef price at which sheep 

are replaced by beef animals is thus reduced , 

For sheep prices of $8, 00 - $9. 00, and "fast" growth rates, 

some beef animals could profitably replace sheep at a beef price 

of $13,00, and the most profitable plan is all beef at beef prices 

above $i5,00, 

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 below those which have been experienced, and those which could 

reasonably be expected, 

The farn:er 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 profitable 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. 

effects:-

This has the following 

(a) Sheep, cropping, and feed-selling activities become 

relatively less profitable. 

(b) 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 farm for a second winter, and progressively fewer 

are kept through a second autumn. 

Animal 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. Hov,ever, if this same beef price 

is imposed on a similar all-beef 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 animal performance, 

in terms of growth-rate, can have a marked effect on profitability 

to the farmer.11~ 

In practice, the farmer increases growth-rates by giving his 

.1/ See Chapter 7 for more detailed revenue comparisons. 
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available feed-supply to fewer animals. For example, plan 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 $25.00 per acre. 

It is also interesting to note the impact ,animal performance 

can have on the relative profitability of beef production. The 

effect is similar 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 interes·t in beef production 

stems from a wish to reduce the labour requirement on this farm, 

To this end, he is increasing .beef numbers at ' the 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 srr..all 

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. 

assist wintering management, 

A swede crop is usually grown to 

6. 6 THE LINE.AR PROGRAMMING MODEL FOR CASE F.AID/f 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 be~n made:~ 

6.6.1 Feed Available 

The farm is adjacent to the lVJa.rton Research Area, where 

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 lb D. O.M.) 

Summer 8,700 II II II 

Autumn 7,200 II II II 

Winter 4,200 II II II 

Total 34,100 II II II 

Cropping 

The farmer considers that an area of swedes is required 

on this soil-type to enable beef cattle to be wintered without 



TABLE 6.15 - THE LilIBAJt PROGR.AI.Il\IING l:IODEL FOR CASE F.A.'tM 11 

·· -- ~- ·-- - - ·- -· - --
Feed Activity . 

p1 p2 P3 P4 P5 p6 P7 p8 Pg p10 p 11 Available No. 

Value -17.79 -17.86 -17.94 -18.01 -18.08 -18.j5 -18.22 -11.85 -11.90 -11.95 -12.00 
------ .. 

14.000 . Sp!ing 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 . 
, 

8.700 a.o ·• Summer 4.5 11.7 14.9 14.9 14. 9 14.9 3.5 7.3 10.4 • 
, 

1.209 ·• 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 5.7 5.7 5.7 5.7 5.7 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 

Crop .05 .05 • 05 .05 .05 .05 • 05 .05 .05 .05 .05 

-- · - - -· · - - Activity - ·- ·-· -··· ·-

No p12 p13 p14 P 15 p 16 p17 p18 p19 p20 p21 p22 p23 

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 -2.58 -4. 56 -4.81 -3.77 -4.01 -3.12 -3.45 -3. 75 -4,09 -4.45 
, 

Crop .05 .05 .05 .05 . • 05 . • 05 .05 ,05 .05 .05 .05 .,05 
....,.. 
.i::-,. 
0\ 

Continued • . . • . . .. • 



TABLE 6. 15 (CONTINUED) 

Activity P24 p25 p26 p27 p28 p29 p30 p31 P32 P33 P34 
No. 

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 9.57 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 

Activity P35 P36 P37 P38 P39 p40 p41 p42 P43 P44 P45 No. 

Value 10.0 5.0 -0.5 -0.5 -0.5 -4.5 -4.5 -4.5 -4.5 55.0 

Spring 3.73 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 -
, 

Crop - -1.0 
...... 
~ 
-.J 
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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) Land is ploughed from pasture on the 1st of November 

and swedes are planted to make feed available to stock 

the following winter. 

(b) Wheat is planted in the spring following the swedes 

being fed, and _is harvested in time for pasture to 

.be . resown the following autumn. 

(c) The young pasture, planted about the 1st of April, 

produces half that of normal established pasture for 
I j • ( • ' I j ' i I 

the Vfin~er ;foll9~ing sowing. 

The crop ::r;-q~atipn thus occupies an acre of ground for 

two years and to some . extent "consumes", or makes unavailable 
' ' • • , I • I • ' ' j I . . ~ , 

for s~ock cc;m~uqi~tio~., the pasture normally produced by one 

acre over ,tifiS 1rerioq. , The rotation does, however, supply 

feed during the period when the swedes are being fed off and 
I I I \ I I I /, 1 

duri~. p~riod~ when ~rass is betng produced, Each unit of 

cr9p rotatio~ a?tivity occupies one acre of land for two 

years, but since the analysis is carried out on a one-year 
j • \ \_I • ; , ! j I 1 ' I i I i , 

basisr . th~ z:~tatipn ~~cupies two acres for one year. One 

unit of crop rotation activity thus represents one acre o.f 
, I I \ i • 1-l , \_I , 

swedes plus one acre of wheat. 
, \ 1 l J , • '. ' 

The costs for one unit of 

this activity are estimated as follows:-
i I, I J I • ' . I \ ' ,, ' • I I i! I I I I ! l i ,. I ' ' 

I •. \' ·v i l ! I ! J 11 , l ' t I 

I I 

j I I I l I •. ' J ,\. \ ! L.i 



Cultivate for swedes 

Swede seed 

Cultivate and drill for wheat 

Wheat seed 

Fertilizer (additional).1/ 

Weed spray 

Heading costs 

Sacks, twine, drying 

Freight 

.Insurance ley:y (wheat) 

Cultivate and return to grass 

Grass seed 
i 

Total Costs 

$/acre 

10.00 

2.00 

9,00 

, 

3.00 

2.00 

10.00 

1.50 

4.00 

4.00 

57.50 
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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 

is estimated on the basis of a 35 ton/acre crop, of 11,5 per 

cent dry-matter, and D.O.M. of 0,86, (61) 

yield : (35 X 2240 X 11,5 
1 1 100 X 

• 86 _j_ ) 
1 X 100 

: 75,4 feed-units (100's lb D.O.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 final 

plan, 

6.6.3 Feed-Selling 

The feed-selling . activities, P46 and P47 , included in 

the model for Case F~m 1 have not been included for Case 

Farm 11. The f ,a.rmer does not consider hay selling or 

purchase of store lan+"l:/s ~o be fattened a feasible enterprise 

on this fa.rm si~ce summer or autumn feed surpluses are 

uncommon. 

6. 6,,4 ,Beef-Producing Activities 

The "slow" gr?wth-rate activities, P1 - P18 , a.re exactly 

the same as for ,qase Farm 1, The "fast" growth-rate 

activities, P,
19 1 P

32
, however, are as described ih Fig. 6,5. 

The "fas~" growth-:-rates are again based on performances which 

have proven possible on the f _arm be~ng considered, and . on 
' • , I 

this farm the u,se of If- winter root-crop and different pattern 

of pa~ture proq.1,1ctio~ .. is reflec~ed . ,in growth-rates through 

the year which are not the same as those observed on Case 

Farm 1. 
' 

The pw;-c,hase of , ~8-month cattle, activities P33 and P34, 

are also different on this farm~ 
I 

Animals are purchased on 

i ) 
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'IllE GROWTH PATTERN OF BEEF ANIMALS, CASE FARM II. 
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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 n..nimals 

are as described in Fig. 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 Tabl~ 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 lb) 
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FIGURE 6 .6 . 
PRICE MAP FOR "SIDW" GROWING BEEF ANIMALS, CASE FARM II 
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Table 6. 16 

Activity Levels for Farm Plans in Figure 6.6 

PLAN BEEF SHEEP PLAN - ACTIVITY LEVELS NUMBER PRICE PRICE VALUE P3 P4 P6 P7 P9 P10 P11 P15 P16 P1~ P35 P36 P37 P38 P39 P45 ($) ( $ ) ($) 
i 

1 10.0 5.0 18200 3390 1588 23 - - - - - - - - - - - - -
2 10.0 11.0 39304 - - - - . - - - - - - - 3660 1714 - 2555 6 
3 14.1 8.0 28411 - 215 - - - - - - - - 620 2745 1123 - - 29 
4 17.3 8.0 30409 302 - - - - - - - - - 825 2482 933 - - 31 
5 17.5 8.0 30576. 188 - - - - - - - 149 - 1231 1580 - - - 46 
6 24.2 1·1.0 43678 266 - - - - - - - 261 - 1981 449 - 2019 - 26 
7 20.8 5.0 35969 28 - - - - 436 - - 259 - 2171 - - 1263 - 36 .. 
8 25.9 5.0 47041 132 - - - 448 243 - - 137 - 2222 - - - - 48 

. 9 10.4 5.0 18236 - - - 117 - - - - - - 395 2807 - - - 40 
10 11.1 5.0 18527 - 46 156 - - - - - - - 633 2583 - - - 41 . 

~ 

11 . .... 11.2 5.0 18611 - 111 - - - - - 134 - - 933 1989 - - - 49 
, • 12 12.4 5.0 19751 - 124 - - - - - - 167 - 1160 1625 - - - 47 

13 13.3 5.0 20796 - - - - .:. - 192 - 193 - 1333 1264 - - - 48 
" 

14 13.4 5.0 20948 - - - - - - 326 - - 245 1670 551 - - - 51 
15 14.1 5.0 22122 ; - - - - - - 372 - - 291 1953 - - - - 49 
16 14.8 5.0 23499 - - - - - 490 79 - . - 232 2054 - - - - 51 

-
\.: 
-f . 

17 16.2 5.0 26377 - - - - - 661 - - 34 186 2083 - - 1 - - 50 
18 20.7 5.0 35753 - - - - - 481 - - 254 - 2159 - - 1101 - 38 



Table 6.17 

Summarised Farm Plans With "Slow" Growing Beef Animals 
Case Farm 11 

Plan Ewe 2 Yr Beef 2 Yr Beef Spring Summer Crop 
No. Flock (Dec.) (April) Hay Hay Acres 

1 3390 23 

2 3660 2555 6 

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 

opt~mum, 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 Ewe Dec/ Dec/ Dec/ April/ April/ Dec. April 
No. Price Flock March May June Feb, March (2 Yr) (2 Yr) 

( $ ) 

1 10.0 3390 
9 10.4 2807 117 
10 11. 2 2583 46 256 

\ / ., 

1989 1.1 . 11.4 1 1 1 134 -
12 12.8 1625 124 167 
13 13. 4. 1264 192 193 
14 13,6 551 326 245 
15 14. 2 372 291 
16 14.6 490 79 232 
17 16.2 661 34 186 
18 20.7 481 254 
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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 

is 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) 

Plan No. Beef Ewe Dec/ Dec/ April/ Apri l/ 2 Yr 
Price Flock Feb March Jan Feb. Dec 
( $) 

2 10.0 3660 

3 13.8 2745 215 

4 15.0 2482 302 

5 16.6 1580 188 149 

6 16,8 449 266 261 

7 21.7 28 436 259 

8 22.7 132 448 243 137 

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 price exceeds $22., 00 and all sh.eep 

are replaced, the trend is reversed and fewer animals 

are held for a second winter. 

"Fast" Growth Rates 

The Price Map for "fast" growth rates is presented in 

Fig. 6.8 and activity levels for each of the plans represe.n.ted 

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 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

·we 
Flock 

3390 

3660 

2729 

2367 

1512 

2818 

2549 

2165 

172 

587 

656 

84 

160 

Apri 
1 Yr 

294 

540 

904 

317 

249 

269 

458 

883 

11 tores" 
(18 mths 

473 

ummer 
Ha 

2555 

rop 
acres 

23 

6 

28 

25 

27 

45 

45 

45 

41 

42 

43 

69 

50 

The Price Map can be divided into four. ffiain areas as 

shown in Fig. 6.9. 
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FIGlffiE 6 .8. 

PRICE MAP FOR "FAST" GROWING DEEF ANIMALS, CASE FARM II. 
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Activity Levels for Farw Plans in Figure 6.8 

Plan Beef' Sheep Plan ACTIVITY I F.VELS 
Number Price Price Value 

(~) (~) (~) P19 P20 P22 P23 P24 P25 P27 P29 r.31 P34 P35 P36 P37 F39 P45 
1 10.0 7.0 24,979 - - - - - - - - -· - - 3390 1588 - 23 

2 10.0 8.5 30 ,-154 - - - -· - - - - - - - 3660 1714 2555 6 
' 3 12.1 8.5 30,.157 - - 172 - - - - - - - 101 2729 1627 - 28 

4 13. 4 8.5 31 ,.064 - - - - - - - · 294 - - 976 2367 1671 - 2t 
~ 

5 14.9 8.5 32,520 - - - - - - 221 319 - - 1654 1512 1740 - 27 

6 15. 0 8.5 32,628 - - - - - - 567 209 128 - 2737 - 430 - 45 

7 21.6 8.5 50,887 - 587 - - - - 304 - 13 - 2897 - 430 - 45 .. . . . 

8 22.6 8.5 53,697 49 607 - - - - 249 - - - 2915 - 430 - 45 

9 9.1 6.0 21,594 - - - - - 84 - - - - 435 2818 - - . 41 

10 9.7 6.o 21,868 - - - 87 73 - - - - ~ 739 25li9 - - 42 

11 9.8 6.o 21,977 - - - - - - - 118 151 - 1002 2165 - - 43 
,: . 

12 11.6 6.o 23,842 - - - - - - - 335 123 u73 2285 - - - 69 

13 12. )_/ 6. O 25,688 - - , - - - - 554 163 166 - 2703 - - - 50 
- ·-
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FIGURE 6, 9 
SIMPLIFIED PRICE MAP FOR "FAST" GROWING BEEF ANIMALS, 

CASE FARM II. 
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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. 

(:S) 

(C) 

(D) 

An area of 

.An area of 

as 18-month 

.An all-beef 

weaners and 

mixed sheep and beef activities. 

all beef, where some animals are purchased 

cattle to be sold the following spring. 

area where animals are purchased as 

are all sold before their second winter. 

The trends through the Price Map 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 RESULTS 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 

"fast" 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 acre11, 

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 rr~nimum crop requirement to 

winter beef animals increases with beef price, If the enterprise 

net revenue for the crept rotation is compared with its shadow 

priceYover a range of beef prices, the results in Table 6, 22 are 

obtained, The beef-producing enterprises are those where "fast" 

growth rates are achieved, 

Table 6,221 

The Shadow Price of the Cropping Rotation as :Beef Price Increases 

:Beef Price Crop 
( $) 

10,00 

14,90 

14,96 

21,63 

22., 60 

Net Revenue 
( $ ) 

55.00 

55,00 

55,00 

55 .. 00 

55,00 

Shadov, Price 
( $) 

24,90 

54.15 

54,53 

111.01 

125,98 

From the figures in Table 6,22, it can be seen that witn beef 

prices above $15,00, the crop rotation with an enterprise net 

revenue of $55,00 utilises fa.rm land less profitably than beef 

11 
y' 

See Chapter Seven for more detailed revenue comparisons, 
For a given set of costs and prices, the linear prograffillling 
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 Yvheat price v10uld 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 req~irement 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 justified at high beef prices. 

The inclusion of "fast" growth-rate activities again reduced 

by about $5.00, 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 o. 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 Fig. 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 to 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 does not compete with fast-growing young cattle at reason­

able beef prices. 
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CHAPTER SEVEN 

SilllJ:rdARY .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 maximise 

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 

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 FARM' RESULTS 

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 wa:y 

in vn1ich 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 similar 

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 farrr,s is very different, the P::t. .. ice 

Maps are similar in many respects, and complete replacement of 

sheep with beef animals occurs at similar prices. 

If the Price Maps 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 substi tuti·on of beef animals 

for sheep occurs at similar beef and sheep prices. 

From the trends noted in all four Price Maps, several general 

points become apparent and it would appear that these points could 

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" quoted 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 1:;eef price of $20.,00 and a 

sheep price of $8.oo, income per acre is $51.60 with 

an all-sheep system, $61.80 with all llslow" 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 acre:'is 

$56,90 with an all-sheep system, $64.70 with all 

"slow" growing beef animals and $94.60 with all 

"fast II growing beef animals. 
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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 

slo-vv, only small increases in farm incomes vvould 

result, 

(b) 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 thaf with 

"slow" growth-rates 466 beef animals are included in 

the optimum plan, v,hile for "fast II 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 rr,ore profitable than higher stocking rates 

with resultant slow growth rates. 

(c) Holding animals on the farm for a second winter is 

less profitable tha..'1. selling animals at 15 - 20 months 

of age, unless low beef prices and slow growth-rates 

prevail, As beef price increases, the importance of 

having only fast growing animals producing beef, 

increases. 
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(d) 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 beef prices below $30.00. It would seem 

that only under special circumstances such as prevention 

of animal mortality or a cheap source of grain, would 

meal-feeding become profitable. 

(e) 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. 

(f) The pattern of feed availability can affect the price 

ranges over which sheep and beef animals can profitably 

be farmed together. For Case Farrri 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 by 

sheep, and their inclusion in plans for Case Farm 11 

to utilise feed at this time. 

(g) Where summer or autumn feed shortages occur in some 

years, it'becomes even more desirable to adopt a 

policy of f _ast growth-rates so that animals may 

sooner reach killable weights. 

7. 3 THE COST TO TI-ill FARMER OF NOT SELECTING THE OPTil/IUM 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 each plan. The loss in profit opportunity 

through selecting a sub-optimum plan 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 Fig 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. Hmvever, 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, 



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 $32,520.00. 

The revenue loss or opportunity costs in this case 

through selecting a sub-optimum plan is only 

$2,366.00. 
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In making 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 

expected, 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, i:f the sheep price should 

increase to $11.00, or beef price should fall to $15.00, 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 farra profits. 

7. 4 SOI,IB COMJIIBNTS ON LINEAR PROGRM'.IMING AS USED IN THIS STUDY 

Linear programming proved ideally suited to a profitability 

comparison of several livestock systen:s 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 adequately been examined~ the 

investigation would have been very superficial. In this thesis · 

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 the construction of the Price Maps, and in checking the 
' 

feasibility of results, 

The construction of Price Maps 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 requirements to 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 be 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. ·iambi.rig percentage 

or growth-rate for beef animals; 

(c) any items peculiar to the farm, e.g. a cheap source of 

grain, or a minimum crop requirement for \Vintering 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 . 

possible 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 FAP.MS 

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 be 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 fa.J."'m returns by 50 per cent. Wost farmers who 

had changed were motivated by non-profit objectives such 

as a reduced personal labour requirement. 

(b) Farmers 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 products 

would help improve farmer confidence. 

(c) Many sheep farmers are currently in a low equity 

situation. The "working capital II problem ;,vi th beef 

production is very real and readily available finance 

to provide working capital for the first · yea:r or two 

following a change from breeding ewes to beef animals 

would allow more farmers to make the change. 



(d) There is insufficient information available to farmers 

on some relatively simple aspects of beef production. 

For example, veterinary costs can be quite high, yet 

most farmers are ill-informed as to the requirements 

for parasite control and are dependent on sometimes 

u.nreliable information supplied by commercial firms. 

(e) 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 ar,e 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 po~sible. 

(f) :r:Ieat buyers for both local and· export markets tend to 

discriminate against beef animals of dairy breeds. 

This confuses many farmers Yvho have heard statements 

made publicly by research workers (41) that differences 

between breeds in meat quality do not exist. If 

animals of dairy breeds are to play an increasingly 

important part in the Beef Industry, this conflict must 

be resolved, 

· (g) The present slaughtering facilities for beef anirr:.als 

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 FUTURE RESEARCH REQUIRETuIENTS 

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 

suggested as being most likely to maximise profits, The linear 

prograffiming tecr...nique 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 r~quire information which is at the moment, 

not readily available, 

Integrated physical research work to compare livestock systems 

would seem to have little merit unless the physical inputs a.."ld 

outputs for each system are reliably identified, Tecl'...niques such 

as linear programming can integrate systems and compare them, 

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 requ'ired, 
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7. 7 SUivlMA.RY 

From the Case Farffi 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 tech..'1.ique 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 place 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 

input/output data to enable techniques such as linear programming 

to he applied. Some major issues have been ignored by research 

workers and in particular more attention should be given to, 

estimating feed availability 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. Increased 

availability of short term credit v/Ould enable more sheep farmers 
' 

to increase beef production_ 
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APPENDIX 1 

DRESSING-OUT PERCENTAGES FOR BEEF ANIMALS 

Dressing-out percentages for beef anirr:als may be defined 

as the percentage of an animal's live-weight which is represented 

by the carcass weight at slaughter. The definition should, 

hov,ever, include some estimate of the animal's gut contents at 

the time when live-weight was recorded. If a..l1.imals have not 

been denied access to food and water for at least twelve hours 

before live-weight is recorded, differences in gut content can 

lead to substantial differences between calculated and actual 

carcass weight. 

MacDonaldYestimated dressing-out percentages to vary from 

50 per cent to 62 per cent over live-weights from 700 to 1600 

pounds. · He also emphasised. that the figure is largely a measure 

of the animal's stage of maturity and that as body weight 

increases, dressing-out percentage would also increase proportion­

ately. 

The decision to exclude kidney and channel fats from carcasses 

hm-ve·ver, has raised the need for new estirnates of the weight of 

saleable carcass the farmer can expect from an animal 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 fa.ts. 

I•.facDonald, M.A. ( 1963) 11 The Principle s of Efficient Beef 
Production". Proceedings of the Ruakura Farmers Conference 
Week. · 



Three variables are likely to affect dressing-out 

percentages: 
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(a) the weight of an animal's gut contents at the time when 

live-weight is recorded; 

(b) the animal's live-vreight; 

( c) the breed of anirc.al. 

Gut Contents: Brougham (11) measured c1ressing~out percent-

ages of 72 nnimals with an average carcass ·weight of 390 pounds. 

Animals were weighed 11full 11 off pasture and "empty" after being 

denied access to food and vmter for tv,elve 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 v;eights would have been 2. 4 per 

cent or conversely 40 pounds of the apparent live-weight of .the 

"full" animals Ytas gut content. 

Li ve-Wei r:ht: Trial work by Barton ( 6, ' 7) vvhere · carcasses 

were trimmed to estimate kidney and channel .l:'at content are 

surr...marised in Table A.1. 

If a comparison is made betv,een the 20 and 30 month old 

animals, the figures shown in Table A.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 Dressii5-out % Dressin1-out % (B)-(C) 
Channe 1 Fat vvi th (A in 

A.A. 
H. 
F. 

A.A. 
H. 
F. 

A.A. 
H. 
F. 

J/F, 

C/J. 

(months) 
(ave) 

at Slaughter 
(lbs ave) 

Weight 
(lbs ave) (A) (B) 

(lbs ave) · (ave ) 

20 985 513 14,2 
20 1077 568 18,6 
20 963 478 13,6 

30 1209 647 19,8 
30 1266 702 15.4 
30 1256 658 22,6 

20 814· 412 9,0 
20 915 468 10, 4 

' 20 933 453 1 o. 8 
20 868 425 16, 1 
20 889 448 14,8 

Abbrevi2tions: A.A. : Aberdeen Angus 
H. : Hereford 

Source: 

F, : ·Friesian 

J/F, Jersey/Friesian cross 

C/J, : Charolais/Jersey cross 

Barton, R.A. (1968) 

52,0 
52,7 
49,7 

53,5 
55.5 
52,4 

50,6 
51,2 
48,4 
49,0 
50,4 

with (A out 
(C (ave) 

(ave) 

50,7 1.3 
51,1 1, 6 
48,2 1,5 

51,9 1, 6 
., 

54, 3 1,2 
' 50,6 1,8 

49.5 1.1 
50,0 L2 
47.4 1, 0 
47, 1 1, 9 
48,7 1, 7 

--

11A Comparison between beef-bred and dairy-bred steers for Growth 
and Carcass Characteristics .:.. Trial 1V 11

• Massey Sheepfarming 
Annual P, 103 - 108, 

·-·-

__,,. 
(X) 
-.;J 
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Table A. 2 

The Effect o:f Live-Weight on Dressing-out Percentages 

Age .Average Dressingy Dressingv Difference 
(months) Live Wt. out% out 7~ (:B-C ) . 

(lb ) (B) ave. (C) ave. ave. 

20 1008 51.5 50.0 1. 5 

30 1244 53.8 52.3 1.5 

From those observations, dressing-out percentages have 

inc1"eased by 2. 3 per cent for an average increase in live-weight 

of 236 po11,.vids. If a linear relationship is assurr..ed, 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 

i::nportax1t 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 f ollO\·V­

ing relationship may be postulated: 

· "The dressing-out percentage of a 1,000 pound live-weight 

beast is 50 per cent. For each 100 pound increase in live-

v1eight dressing-out percentage inc:-.."eases by 1, 0 per cent, while 

the reverse is true for a 100 pound decrease in a.11.imal live­

weight 11
• 

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 

j/ With kidney and channel fats included. 
y With kidney and channel fats excluded. 
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access to food and '.-'later for twelve hours before their live­

weight was recorded, animals ·weighed off pasture would have a 

dressing-out percentage of approxirn.ately 2. 4 per cent lower as 

suggested by Brougham, 

If the hypothesis is checked against results reported by 

Brougham and Barton for animals with kidney and chan.i.'1.el fats 

excluded, it is found that apart from s1:1all random erro:;.."'s, 

calculated carcass weights agree closely i,vith actual carcass 

weights recorded, except that a difference betv-1een breeds 

becomes apparent. 

Breed Differences: Again based on inforn:ation supplied 

by Barton, it is possible to compare actual dressing-out per­

centages of various breeds, _with a figure derived using the 

hypothesis discussed previously. 

Table A. 3 

Breed Differences in Dressing-out Percentages 

A.A. H. F. F/J C/J. 

Trial 1 

Calculated of 49,8 50,8 49.6 /Q - -
Actual% 50, 7 51. 0 48,2 - -
Difference -0,9 -0.2 1, 4 - -
Trial 2 
Calculated % 52.1 52.7 52.6 - -
Actual% 51. 9 54.3 50,6 - -
Difference 0.2 -1, 6 2.0 - -
Trial 3 

Calculated % 48,1 49,2 49,3 48.7 48,9 
Actual% 49,5 50.0 47, 4 47, 1 48,7 
Difference -1.4 -0,8 1. 9 1. 6 0,2 
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Abbreviations: A.A. .Aberdeen .lU1gus 
Hereford 

Source: 

H. 

F/J. 
C/J. 

Friesian 
Fx·iesian/Jersey cross 
Charolais/Jersey Cross 

:Barton, R.A. A Series of Trials Investigating 
Carcass Characte1"istics of :Beef Animals at 
Massey University (6, 7, 8). 

Froffi the results in Table A. 3 1 it can be seen that v;hile the 

suggested method of estimating carcass weight from animal live­

weight holds generally true, there are consistent differences 

between breeds, 

In particular, Friesians and Friesian/Jersey crosses tend to 

have dressing-out percentages, on average, 2,5 per cent below 

those of traditional beef breeds, 

Summary : The hypothesis that "the dressing-out percentage 

of a 1,000 pound beef aniffial is 50 p~r cent a."ld that for each 100 

pound increase in live-weight dressing-out percentages increase 

by 1,0 per cent while the reverse holds true for a 100 pound 

decrease in live-weight" gives a reliable estimate for ca:rcass 

weights of beef animals when kidney and channel fats have been 

excluded, 

However, the estimate should also recognise the following:-

(a) animal live-weights should be recorded after animals bave 

been denied access to food 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) Friesian and Friesian/Jersey cross animals have a dressing­

out percentage of 2,5 per cent lower than animala of 

traditional beef breeds. 
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(c) both ::Srougham (11) and Bar-ton (8) roport that animals 

within breeds can vary widely in dressing-out percentages. 

For any one animal, there would seem to be no reliable 

method.of accurately forecasting carcass weight from 

animal live-v,eigh1:. 

(d) if kidney and channel fats are not excluded, dressing-out 

percentages 1.5 per cent higher can be expected. 




