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CHAPTER 1 

INTRODUCTION 

New Zealand dairy farmers who have changed, partly or \':holly to 

beef production from surplus calves may lead t..h.e v:orld in intensive 

pastoral beef production. T'ne main contributing factor to their 

likely success in this new field is that they are experienced with 
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the calf rearing techniques and intensive rotational grazing systems 

which are vital to producing a high net profit per acre :f'rom beef cattle. 

1.1 TEE PRESENT POSITION OF THE DAIRY IllDUSTRY 

At the present time there is growing concern over the future 

prospects for increased export production from the New Zealand Dairy 

Industry. This industry is comprised of farmers producing milk on 

seasonal supply for the production of butter, cheese, milk powder, 

casein and many ot..'l1er minor products for export. Approximately 

70 percent of these farmers supply whole milk and hence the bulk of 

their income is derived from milk sales wit..h. the remainder coming f'rom 

the sale of cull cows aTJd bobby calves for slaughter. The farmer's 

profit is therefore, dependent on the payment received for miJJc and it 

is this factor which is causing the present concern aver the long term 

future of the industry. 

Coupled with this price uncertainty for future dairy exports is 

the trend in dairy farm costs. Table 1.1 shows that dairy farm costs 

(especially dairy farm workers' wages) have increased at a faster rate 

than the milk price aver the last twenty years. The divergence 

between these factors is particularly noticeable since 1965 and present 



2 

indications are that this trend will continue in the future. This 

situation has put increasing pressure on dairy farmers, who have had to 

increase butterfat Y production in order to maintain their incomes. 

This has been accomplished, at least partly, by the increased 

productivity of labour and dairy cows and by technological change. 

The increased productivity of labour has come about by substituting 

capital for labour, (far example, by hi.ring · contractors and by building 

herringbone milking sheds which enable a larger number of cows to be 

milked per man-hour than older t:ype sheds). 

Other factors such as the increasing size of miJJcing herds and 

the amalgamations of dairy units have tended to increase the net profit 

per dairy farm owner (Anon., 1968 A). 

Not\vi thstanding the technical and managerial adjustments "nlij_ch 

farmers have adopted to meet this changing situation, some dairy farmers 

are seeldng new enterprises which can be incorporated into the dairy 

farming system. 

One such enterprise which has come into prominence recently is beef 

production Y from calves of the larger framed dairy breeds like the 

Friesian. 

The interest in beef production has inc1· eased over the last tv10 

years because market forecasts indicate that the demand for beef on 

world markets should continue to increase aver the next 10 - 15 years 

and the world supply is unlikely to increase at the same rate (Anon., 1967 A). 

1/ The milk produced on seasonal supply dairy farms is sold to co-operative 
dairy companies on the basis of the butterfat content, though up to 
30 percent of the total payout may be .derived from the solids-not-fat 
fraction of the milk. 

J:/ The term beef production is used here in a broad sense to describe 
farm enterprises which produce cattle for sale to other farmers 
(calves, weaners, yearlings, etc.), as v1ell as enterprises which 
produce cattle for slaughter. 



T.AJ3LE 1.1 
INDEX OF IRICJiS MID COSTS, 1050-1970 

( 1950 :: 100) 

ALL DAIRY :£; !!J TOTAL PAYOUT !=/ 
r. 

Y.EAfl DAJRY Flu~! AV.DOIIDY v OPEiTDX~·,;;:; 
FARM COSTS \'iORKERS' 1."f!IG~ PER LD. CAW sc~~tJLE 

DlJ'J.'TGR]?l\T PRICE G. 11. Q. :UO:.K;. 
Ov DULL 

1950 100 100 100 100 :LOO 100 

51 112 100 104 ' 140 123 11B 

52 119 124 120 117 1eo 1:.2 

53 123 135 12G 137 175 1M . . 
54 127 139 131 187 182 1 84.- I 

55 132 149 130 200 237 199 

56 134 152 127 200 158 221 

57 137 152 131 187 123 -
58 141 158 125 2~7 175 353 

59 141 158 117 27? 2G3 4.-85 

60 142 159 117 238 237 .(2G 

61 145 164 1:!.G 233 237 412 

62 147 100 117 211 202 3G3 

G3 149 167 117 215 237 332 

64 150 167 127 21G 219 300 

65 152 1G8 137 2'i /.. 2G0 0G7 I 6G 155 172 V...Q 239 L""I /"~ 3'":7 ,_,._,<.) 

67 160 17G 1~.0 30G 2'?'2 ~-BG 
! 
• 

68 164 180 1<.-3 5£0 2':10 478 

69 170 183 128 ~29 316 G1C 

120Y 4G1:?:/ 
, 

70 H.A. N.,'I.. 396 67G I 
JI The toto.l r.tllk pcyout in tho 1960/70 ooason is expected to be .52ccnts 

per pound butterfat. 

2/ Dnscd on an expected average payout at %9.50 per onlf'. 

y Taken fi'om Anon. (1967 C) 

±/ For a Uanawatu Co-operative Dairy Cctnpll?'.\Y. 

!2/ From .Anon. ( 1950) 

§/ Fran Anon. ( 1951) 
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The present demand f'or beef on world markets is reflected in the beef 

schedule price paid to far mers which has risen dramatically over t he 

last f'our years as is sho~m in Table 1.1. At the production level; 

two major advantages often advanced for beef production over dairying 

are the lower level of farm costs and the lor7er labour input required 

for beef' production. These benefits are espec ially relevant in view 

of the divergence be~7een product prices and input costs for milk prod-

uction shown in Table 1.1. 

Many dairyfarmers are able to move into beef production Y very 

quickly because a significant proportion of dairy herds are comprised of 

Jersey Friesian cross cows or other breeds Y r1hose calves are suitable 

for beef production. The increasing rrumber of' crossbred herds is 

indicated by the increased use of Friesian semen from the Artificial 

Breeding service, as shown in Table 1.2. 

A f'urther incentive to beef' enterprises on dairy f'arms was given 

in 1969, when the New Zealand Government instituted the Dairy Industry 

Beef Scheme. The aim of the scheme is to divert increased grassland 

c apacity on dairy farms away from dairy production into b eef production , 

by granting an incentive payment and low interesJc workin13 c apital 

facilities for beef produc tion on dairy farms~. 
A small number of dairy farmers have adopted beef production as 

a major enterprise on their farms if but a larger number are exper:L.rnenting 

with beef production at the present time. A survey conducted by the 

Beef from cattle of dairy origin is sometimes called 'dairy-beef' 
to distinguish it from 'beef'' produced by cattle of' the t radi tiona.l 
breeds (An~s and Hereford). However, owing to definitional problems, 
this term \dairy-beef) is not used but will be discussed in Section 2.2. 

These include the other large-framed dairy breeds, .Ayrshire and 
Milking Shorthorn as well as the Friesians. 

For a fuller explanation see Section 2.9. 

Eighteen such f'arms are outlined in Chapter 4. 
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TABLE 1.2 

:rnoroRTION OF :rnsm.ITNATIONS FROM EACH BREED 

IN .ALL N. Z. HERD Dil'ROVEMENT ASSOCIATIONS 

BREED 

Year Friesian Jersey Ayrshire Shorthorn Hereford 

1960 14.3'/o 79. "?/o 3.~/o o.'lfo 
61 16.3 77.4 3.5 0.8 

62 18.4 76.4 3.1 0.6 

63 18.1 76.8 2.9 0.5 

64 18.1 77.5 2.4 0.3 

65 20.6 74.8 2.0 0.2 

66 26.4 68.9 1.8 0.2 

67 30.0 66.4 1.4 0.2 

Note: 1. All figures are expressed as a percentage of 
the total inseminations. 

2. The table is given for all spring matings but 
excludes all deep frozen semen except that from 
lfilJd.ng Shorthorns' which is all deep frozen. 

Source: N. z. Dairy Board : Farm Production Reports 1960/61 
to 1967/68. 

1.5% 

2.0 

1.5 

1.7 

1.7 

2.4 

2.7 

2.0 



l~cr1 Zealand ':Dairy Eoord, in the ::;.967 /68 season, sh0\'1ed that 48 pe:ccent 

of the dairy farner.s in the survey v1ere rearing, on average, nine beef 

calves (P_non., 1960). 

1. 2 OBJECTIVE PJJ) OUTLTh'E OF Tiill S'.'.:'"'UDY 

The preceeding discussion has outlined the reaso:ri..s \"ihy some d.a:iJ'.'y 

fa.'l'!!lers have adopted. (or are co:r.s:..dering ad.optiri.g) beef production, 

either partly or wholly, on dairy farms . 

It is therefore important to examine in detail the pro±:'itability 

and feasibility of beef prcxluction from dairy bred calves on dairy farms 

in its various forms, before a large number of. cla:ixy fn.rmers adopt beef 

production as a major enterprise on thc:iJ'.' fa.rmn . 

The objective of the study is to examine in detail the economics 

of beef production from retained (or purchased) calves on the dairy farm 

whe!'e these calves are available at present. That i s , dairy fn.rms with 

milking cows r:hich produce surplus calves 1f suitable for rearing as 

beef animals . In other words, farms v:ith milking co\'ls of the dual-

purpose breeds . In Nevi Zealand these rnilking herds m•e usually com-

prised of Friesian or '!.l'riesian cross cor1s but some other brccc1s o.n.1 

crosses are also suitable and ai•e used by farmers for producing beef 

calves . 

The study is not concerned with the economics of changing the breed 

of milldng cows on a dairy farm from one which is adapted mainly to milk 

production to a dual- purpose breed. However, some of the factors w!:i.ich 

may influence this decision are given in the following two chapters. 

The detailed evaluation in the study vtas a case farm approach in 

which the feasibility and profitability of beef procluction was examined 

on one mixed beef- dairy farm and two clairy farms all with Friesian cross 

1:/ That is , surplus to replac ement requirements . 
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milking herds. Defore t.li.e evaluation \'las done on these farrns, a 

survey of selected mixed beef-dniry forms vms ccirried out to obtain the 

ideas and experiences from a laxger number of farmer s on the various 

facets of beef production from calves of da.iry origin on dairy farms. 

The main limitation of t!'lis case far r.1 approach is tf>..a t care is re quired 

when the results from the case farms discussed are applied to some other 

dairy farm.1/ HO'::ever, t:ie results can be used so lon:.::; as they are 

adjusted to the resource structure of the farm being considered . 

1. 3 ORG.Al\ISA.TION OF TEE sn,'DY 

In Chapter 2 there is a review of technical considerations relevant 

to the study and an outline of the Dairy Industry Tuef Scheme introduced. 

in 19G9. 

Chapter 3 presents a simple theoretical franework for vier1ing tli...e 

farm management problem being studied and discusses the methodoloror 

employed. 

The results and vie1:1s obtained in the farr.1 survey are r;iven in 

Chapter 4 , while Chapter 5 presents the detailed evaluation af the 

three case f~w.s . 7inally, Chapter G su..:11:'.<:l.rises J.; }~c uscful!:.css cf the 

method.olov used as v:ell as su-rr:rn.risin,s the resu~.:'cs and co:r.clnsions fror.i 

the c ase farms. 

1/ This is discussed in more detail in section 3. 2. 1. 



CHAPTER 2 

TECHNICAL C01\'SIBEP..ATIOl~S RELATTI;G TO 

B1IBF PRODUC'.IION ON D_i\L"li.Y F 11P2,:S 

2. 1 Il\1TRODUCTION 

Tr.is chapter outlines some of the :Llnportant technical aspects of 

increased beef production on dairy farns . 

2.2 THE TRl{!Ht~OI.OGY USED ]}~ THI'.: STUDY 

It is necessary at fais point to carefully define the terms 

"beef cattle" and "beef" as used in this study. 

Beef cattle of dairy origin are often called "dairy- beef" cattle 

to distinguish them from c attle of the traditional beef breeds . The 
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distinction is made according to the different rearing syste:ns used to 

ea.ch case. "Dairy-beef" calves a:re usually eitl;.er reared artificially 

or multiple- suckled on nurse cor1s, though sor.ie calves ru.•e siri..gle suckled 

on dairy cows . Ho·;1ever "beef" calves are usually single suckled on 

beef cows for 6 - 8 months , t..'-1.ough double suc~ding is bcconir.2; more 

popu1.'.J.r "by suckling o. "clo.iry-bccf" cc.lf on the co·:1 o.::; 1,-,rcll o.::; l ~cr o·:n:. 

calf. For t:he above classification, t..i-ie term "U.airy- beef" is t-:.s eful. 

P.:owever , after beef calves from ci tiler source have been 17ea."'1ec1 t!1e 

situation becomes more conf\J.sed. 

and carcase grades obtained by either type of beef' aninal is dependent 

on the management system used and the environment in nhich it is 

grazed. Thus on corrnnercial farms , prime beef ( G. 11 . Q.) carcases or 

boner beef (Y.A.Q.) carcas~s can be obtained. from "beef" or "dairy-beef" 

cattle depending on the type of farm on \'lhich they are grazed a:rrl the 

management system used . 



However , because rrumy dairy beef cattle are grazed at high 

stocking rates and hence a high proportion are graded Y. A. Q. (when 

slaughtered. at 18 months of age) some people assume thnt "dairy-beef'' 

production is synonymous •:1i th boner beef prodmtion. Since boner 

beef is so2.d as rnanufacturing beef the term "dairy- beef" is sometimes 

used to imply an inferior product. Th.us , the source of the calves 

9 

may be thought to determine the outcome r1hen, in fact , it is probable 

that the maruigement system employed \'las aimed at boner beef production. 

Candy (1967) expressed concern as folla::s :-

"I regret to say that the term "dairy-beef" in m:my 

people's minds connotes an article of inferior value, 

which is not at all true for beef properly raised 

from the heavier breeds of dairy stock." 

and as Edvmrds ( 1965) said, 

"Beef f'rom dairy herds is beef . From some breeds 

artl crosses, its chm.•acteristics are completc:!.y in 

accord rli th modern consumer demaro." 

To summarise, it is convenient -'.;o have a sir.rplc term ( cln·i-ry- bccf) to 

distinguish c a lves r;hich are reo.red b y di±':fcrcnt r::et}:ous bu-'.; -'.;:1ere is 

rr.uch less need to ma.lee a distin::::tion .:u"ter ~.i1e cc.lvcs !la"J'C bce11 \':ez.r.ed. 

In this study, because all '.:;!1e beef cattle rcfcrrccl to a:rc of cl2,:Lry 

origin, lmless o.therwise specified, no confusion can arise . Therefore, 

it has been decided to use the term "bee:f' cattle" to describe a..."1.iJ!1.als 

o'f: dairy origin which are reared artificially or multiple suckled on 

nurse c o\7s and which produce "beef" regard.less of ha.·1 this meat is 

graded. 

2.3 THE BR.EEDS OF POTENTIAL BEEF CALVES BORN ON DAlliY FAPJ.IS 

Everitt ( 1967) estimated that Jersey cattle c omprised "over 80 percent" 
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of the Nationnl Dairy herd. The rernaining 20 percent is macle up 

mainly of Friesians acl Fr iesia.'1 c ross '.'ti th some 1.liJJcin~ ShorJcl1.orn 

a.n..cl .Ayrshire cattle . 

However , vii th the marked ir.ierease in the use or Priesi.an semen 

f'rom the Eerd Improvement Associations , the abC're figures clo not give 

a true picture of foe breecls of calves born. 

Barton ( 19G6) estime.tecl the breed of dairy calves s urplus to 

replacement requirements as follo·:1s :-

TABLE 2. 1 
ID.EEDS OF SUR...'PLUS DAJRY CJJ.i\TES 

BreeO. or Cross 

Jersey 

J ersey Cross ~iesian 

~icsian - spring born 

autu.1-n..Yl born 

others ( t.1:i.11dng Shorthorn, 
Ayr shire, Angus cro ss and. 
Hereford cross). 

Fercentaae of: Su.rolus Calves 

72 . 6 

7 . 4 

8 .1 

4 . 0 

7.9 

100.0 percent 

In viev1 of the increased use of Friesien semen sime 19G6 - see 

Table 1.2 - when these estimates were made, t.'lte proportion of ?riesian 

an1 Friesian cross ca lves will r1ow be higher than is shown in Table 2.1. 

2.3.1 Suitability of t he J ersey Cattle for Beef r"".roduction 

From Table 2 .1 it can be seen tl1at it \7ould be convenient if 

surplus Jersey calves could be reared for beef production because 72.G 

percent of the surplus calves a:?:'C of' this breed.. 

There is an objection to the use of Jersey cattle for beef 

production owing to their supposed tendency to produce yellcm fat. 

However, Morgan am. Everitt (1968) have found. that the importance of 

yellow fat in Jersey steers may not be as great as Vias formerly thought. 



In any cnse, yello:1 fat is not a problem so lon~ as t..ii.e beef is solcl in 

trimmed boneless form . Therefore, Jersey beef is suitable for sale a~ 

manufactt..U.•ing beef . 

The other main criticism of' Jersey beef' catt;.e is t!1cir relatively 

slc•:,r crowth rate . Ho:·1ever , gro·;1tl1 r:rce p er ani.Tfl.n.l in not J~~e sole 

factor influer~ ing net profit per acre. The other !!bin factors a.re 

the rn.:::mber of beants car:::iecl per acre ani ·faeir associated costs 

(cci.lf cost, animal heaEh, su!)pleI!lento.ry feccl , f:reir;i1t, etc . ) . neseo.rch 

\'/Ork overseas has in!'erred that the efficier.cy of conversion of feed 

into beef by Jer sey cattl e may be lo;?er than for other breeds like t..'-le 

Friesia~ (Eond et a l , : 9G5) . !\evert..~eless , it is very difficult to 

esti."'!l!lte what t f.is lo\7er efficiency of conversion of J.;hc Jersey breed means 

in tc1'I!ls of a l ower beef output :per acre on Ne;·1 Zealand. farms, conpared 

•;1i t.l-i other breeds. Such a dii'i'erc~ce , if cxi::; ts , v:oclid. have to be 

weighed against the lo·.1er Jersey calf' cost as co:::pm·eC. ;·1ith other brcecls 

and possibly the increased nt.:.mbcr of' beasts ce.rriecl per nc~e. 

is, t..i1.e future of Jersey beef production v1ill not be finnlly ~01o·:m 

until trials have been conducted to :'ind the c or.tp::i.ro.t:'...vc profi tc.bi:.ity 

of the ;; crsey •:;i t!.1 otr.e1· breeds. 

2 . 3 . 2 illc C a.~e :'or the Jcrsc\• Cross ?riecio.n Co·:1 

Since 80 percent of dafry cor;s ~e J erseys and the 

suitability of the Jersey for beef procluction hc.s not been fully 

demonstrated, the dairy farmer nust decide . ..,:lic:h breed of bull to use 

if he wishes to diversify into beef production. 

Stitc:b.bury (1966) has pointed out that the Friesian sire is 

the most suitable because: 

(a) The Priesian cross Jersey calf' is a ~ood beef producing 

animal. 

( b ) The Friesian cross Jersey heifer is quite suitable for 
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rearing as a replacement . Indeed considerable interest 

is being shovm in the Jersey cross Friesian hybrid as a 

desirable cor: for co1rrr:1ercial milk production (EU:::a.rds , 1065) . 

( c) The Jersey cross :5'riesian herd allor:s er.1phasis to IJe 

changed fro:n beef to milk or vice versa , U.eper.diri~ on the 

state of the respective mar:(ets . 

The future of t he cro~sbred mil1cinz cor1 rlill therefore be irrE'lucnced 

by the beef to milk price ratio ancl the relative carryii13 capacities of' 

Friesian and Jersey cor1s per unit laT"Jcl area . (
'""'.'.. • ..,, • J •. l. ~ 0 ,~ n\ 
.c.v~r1vv' .L--'L"; • 

Hol'lever , there are a munoer of r.i.an~er.ien,c consiclcrations r:h:i..ch II1D_y 

influence this discussion . The merit ratinz of bulls in the _.\rtif'icial 

Breedine service, stock thrift , winter soil conditions and personal 

preference may all affect the choice of breed. 

2. 3. 3 Genetic Consider~t~ons 

If a dairy h erd is ada~ted for p roClucini:;; beef calves as r1ell us 

for milk production, the question m-ises as to the effecJ.:; on milk output 

of breeding towards 'beef - type ' animals . Langlet (1S65) has defined a 

beef- type animal or a cattle beast with a hig!-1 beef output per unit of 

t ime as ' an animal with a tendency to reach a large mature stature v:ith 

enough width and good muscle development.' 

There are two alternat i ve breeding prograrmnes which can be used 

either singly or together . These progra~rnnes are crossing J ersey cows 

with a Friesian bull or selection within a breed, like the Friesian, 

for 'beef- type' animals . 

( a) Cr ossbreeding (Jersey Cross Friesian) 

It is generally accepted that whilst ti'le Friesian cow is 

more efficient as a producer of pounds of mi]J( solids-not-fat 

per acre than the Jersey; the Jersey is more efficient as a 

prcxlucer of pounds of butterfat per acre , (Campbell, 1966) . 



Al though the present milk payout system of Co- operD.tive 

Dairy Companies is based on the butterf'at content of milk, 

it is not at a ll clear whid1 breed of cow is the most 

profitable to t..'r-ie i :r.dividua.l supplier . 

two issues involved . 

Bas i cally, there are 

1 . 'r7hich dairy breed contributes most to the profit of the 

and 2. 

Co-operative Dairy Company. This \'/ill depe nd on the 

particular proclucts produced (for examp le butter, butter 

and skim milk powder, butter and casein, chees e , etc) by 

the company and t heir respective p r i ces . 

Given the present milk payout system, which breed will 

return the greatest profit to an individual dairy compa...ny 

supplier . 
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Obvious l y , this is a very complex ques t ion to rthich there is 

no simple ansvter . 'l'he p.roblen is further confusecl by t h e dif'fer-

ential amount of neat produced by each breed. 

Campbell points out t hat Fries i o.n cul l ca:Js and calves have 

a 1'..igher monet ary v alue t han t~1eir J er sey countcrports , 0·;1 i n0 to the 

superior b eef i1r oduc i ng ability cf' ? r iesin.n calve ::; .'.l.nd. t h e !too.vier 

cows. Neirertheles s , it has not yet been d etermined \'lhat price 

margins , for Friesian cull cans DJld calves, arc nec e s se.ry to offset 

the more efficient butterfat production per acre of the J ersey, g i ven 

the present milk payout system. 

(b) Selection for 'Beef-t;ype' Within The Friesian Breed 

It is hypothesised that the beef producing potential of the 

Friesian breed has not yet been realised because little, if any, selection 

has been done within the Friesian breed for beef p erformance c haracteristics 

as described by Langlet (1965). These include selection for weight gain, 

muscle development and. the efficiency of conversion of feed into meat . The 



per:!'ormnnce of Friesian cattle inbeef production is lil:cly to improve 

ir selection ~or these factors is in"troduced and intcnci~ied . 

In the future , r1e v:ould no,.; e)...-pec,c the in:~rev.se in the efficiency 

of butterfat production to be as ereo.t as ti~o.,.; to be obtained by 

selection for i:ncrcn.sed beef perforr.1Unce , since selection for bu,cterf'a,.; 

production has been carried out for a large number o~ yeo:rc , for 

example, herd production testing has been in operation by the !;.z. 

Dairy Board and Eerd ImprcNenent Assocfations since 1920. 

This study is therefore conducted at D. t:i.rie \'Jhen the ei'ficier.cy 

of butterfat production per acre is at a high level and beef ~reduction 

is only in a developmental phase r1ith ree;ard to genetic improvement. 

In view of the preceding discussion one v1ould therefore expect 

that the efficiency of beef production per acre may incrco.se relative 

to butterfot prouuction per acre over the ne:d; ten yen.re . 

Furthermore, it has been s!:.own, altho1.10h not conclusively, thc.t 

selection for beef producing qualities \'tithin a ilil.al- ? lL"i?OSe breecl, 

like the Friesian, does not lead to decreased. nilk production. 

is, a small positive genetic correlation has been i'omrl ocfa·1ecn r.ti.lk 

and beef production (La.nclct , ::..9G5) . 

correlation exists bet\7ec:1 niD: pr oduction 0..."1<1 butter~nt pcrccnta.cc 

(:J.obcrtson, i'o'aite and 1.'111ite , 195G). Both t.'1cse stur.lies ore overseas 

work but if t."1.ey are found to be sicnificn.nt un1.cr i~c·a Zco.lo.n.d. 

c onditions, selection within so.y, the ?ricsinn brew, for bee:!' 

producing qualities r1ill lead to increased efficiency Y in mi 1 k 

p r oduction but perhaps decreased efficicrcy in butterf'ut production. 

To swwnarise t hen, t he pr esent miJJc payout system may cause divereent 

a:iros in combining milk and beef production from the same breed, sir:ce 

breeding towards the Friesian by crossbreeding or selection rritli.in a 

Ji That is ' technical ef'ficier.cy in terms of eallons of milk. 



breed (for better beef producing c ho.racteristi cs) r1ill alr.tost 

c ertai:ri_ly result in l arger dau·y co\'/s . Alt.'1ou[jl these cows may be 

more ef':ficient milk producers, they may oc less efficient butterfat 

produccYs p~r acre or per farm. 

The factors v1hich 1·:ill most influerce a~ m-mer in his breeding 

program:!le are likely to be : 

i . Ti1.e basi s of ~ay:nent for milk, am 

ii . the ratio of mil~ ani b':!ef prices including t?te value of 

the c alves vi'l:">.ich are solU. for beef r earing and slau.r;hter , 

as well as the value of cull eoi'ls . 

2. 3. 4 Suitability of Friesian and FTiesiQn Cross C0ttle for 
3eef Production. 
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The suitability of Friesian cattle for beef production has 

been v1ell der.1onstrated. in Eew Zealand. 1.lci.ny r:or~:cr s hnvc shO'.m t'.1.at 

very hil];h l evels of beef output per aeye can be achieved usin~ 

Priesian steers . ·Joyce ( 196g) has shcr:n fo.at 7CO p01.mc1s of CD.Tease 

beef p er acre can be obtained fro~ intensively o.·azecl Priesian steers . 

:Barton (1968), Zveritt , Evar..s , :!'ranks (1969) and Eollard (19G8) h.~ve 

all sha:m tl:i..nt the Friesian is at least equal to the tro.clit ional breeds 

as an ef~icient pro<lucer cf beef. 

Further more, the ?riesia.>1.-Jersey cross steer h.8s also performed. 

satisfactorily in research and commercial trials (Everitt , EvD.ns , 

FrariJcs 1969; Barton, Jones , Donaldson, Barnes, Evans ar.d Clifford 1968; 

Joblin, 1066) . 

2 . 4 GRADIKG STA..l\"DA:.tDS 

New Zealan::l has a meat grading s ystem which r;rades beef c arca::;es 

subjectively on the basis of conformation ar..d fat cover l'lithin various 

weight ranges . 

Carcases \7ith the ' correct' conforr.lation ( Barton, 1965b) and nith 
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a good covering of fat are plnced in the hisher })riced. G. A. Q. Y and 

F. A. Q.Y gracJ.es, r1hereas , lean, dniry-type carcases o.re placed in the 

1 • ~T ,\ Q y ' owcr pric er .i. -.'1. . -;; • gr nae . Barton ( 1965b), points out that the 

shape of a carcase has very little effect on the weieht of saleable 

meat present and clearly, external fat, wl::.ich is trimmed oi'f du.ring 

the boning out process , does riot increase Jc!1e value of the beast. 
L... 

Friesian steers , slau_shtered at 18 n:ont!1S of age e..m at li13-'1.t 

;-;eights are often penalised by fo.e present .c,~:adinc; system because they 

have not suff'icient fat cover arrl have not ti:e required coni'ormation 

to be put into the higher priced grades (Evcri tt , 1970) . r""1" • • 
J.!US is an 

anomalous situation since it has b ecn shown that the yield of saleable 

meat , including the high 

steers is at least egual 

priced cuts, fror::. 18 months old Friesian 

to that obtained fron beef' if steers of 

comparable age and c arcase weir;?lt (Eve:ri-'ct, Evans and Franks, 19G9) . 

Beef gradL'Ylg in Otai:;o and Soutl'lland is operated on a yield 

grading syster:i. w:uch grades beef c arcases on t!'le yield of saleable 

meat and if this system is adopted nationally tl:cn beef f'ron CJ.D.·h"y 

bred D.:l::.:r.nls Tl18.:'/ be ::iore able to enter tl:e :1::.r;her p ricecl beef o · c..clcs 

to the production of beef from ligh"'.; d.::i.iry orecl 3".;ecrs Que to :r.:.'auin.:; 

"iW.s small , CO?C!pa.I'Cd wit.1-i t.1-ie acl.vantn.ges o:' ni.D.-;;ir-e clairy co\:s rtith a 

large fran:ed dairy bull (like the Friesian) for beef production IV. 

y Good average quality 

y Fair average quality 

:ij Young average quii ty 

±I .Angus or Hereford 

!?} See Section 2.3.2 



The pre ::; -::."'... interest in beef production in Fe\'/ Zenlnnd has 

focussed attention on I!wthods of calf r cmin.'.; bec aus e a large nwnber 

of potential beef cattle are availab le f:ron liairy herds as four day 
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old c alves . !'fowevcr, the rear:.ng of the calves regn~ ""'eG an of:!'icient 

sys teTI if it is to be done econo~ically . 

been paid to c alf r earing syste'.Il s r1hich: 

T:'-ere:'ore , attenJcion :b-2.s 

a) re quire less labour (since calf rearing occurs in the 

Spring whic:1 is t i".e busiest time on a cJ.ai 17 farm) , 

b) res i.l.lt in heavier calves weaned, 

c) a.re cheaper tha n conventional rea:ring me thods , ar.d 

d) produce healthier calves. 

2. 5.1 Nurse Cor.' Rearing 

Recent ·:;erk in :r-:er1 Zealarrl has s:trnm that suckling tr.rce or 

four calves on a milking cow f.'ar 8 to 10 ';ieeY-.s t o b e an efficient c alf' 

rearing system, because: 

a) .Ai'ter t he initial "mothering- on" stage, the labour 

r equi -.... ecl far o .'.:!. J.f reo.xir\'.3 is le s s tl:.an is rcquirccl 

for artificial reo.ri!J.g .. 

b) Calves reared on a cow gro·:1 faster unJcil °'"'eo.ni!!.g a:n.d. 

have l ess animal health p roblems than artific:.nlly 

r eared calves . 

c) The calves st:bnulate the cow's milk production so -that 

the cow produces at a higher level post- weaning tha.'Yl 

if it had been machine-miDced from calving. That is, 

the loss in miDc to the colves is partly made up by a 

suckled cow in the post- r1eanine miDcing phase of her 

lactation. One qualification which was made to this 

trial was that the milldnr; stimulation response, of t..h.e 



coV?s after i'Jeaning, r1as r;rcater i!l. poor producing 

co\7S ani in heifers than in cows which produce well 

under normal c ircwnstances (meri tt , Phillips and 

Whiteman, 1968) . 

Farmer views have supported t..11.e findines of Everitt et al 

(Candy, 1967; Anon., 1967D) . However , nore recently Everitt (1969) 
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has found that the stimulation effect mentioned in ( c) may not be as 

good as was shov::i initially and thus , the net loss of butterfnt from a 

c o11 which is suckled by three or four calves for 8- 10 r1eeks may be 

greater than was shown in the trial. 

Hence , the major benefits for nurse-cow r earing over artificial 

rearing are the savings in labour and the healthier calves produced. 

2. 5 . 2 Artificial Rearing 

Conventional calf rearing methods using calfeterias , troughs 

or buckets have been improved in recent years to enable large groups of 

calves to be reared on milk or reconstituted miDc powder ( Barnes , 1966; 

Easton, 1966) . Also , some novel rearing tecnniques have been 

developed. One has been described in r1hich the calves arc fed partly 

on r econstituted milk powder and suckled onto nurse cm·:s once a day at 

the evening milking (Anon. , 1968B) . 

The main aim of these new techniques has been to Qecrense the 

labour input in calf rearing. However, Davey (196G) points out ·foat 

considerable car e is required when rearing large groups of calves to 

ensure t.1-iat disease does not become a serious problem. 

2. 6 INTENSIVE BEEF PRODUCTION 

.As mentioned in Chapter 1 , the r esearc h \•1or k that has been carried 

out in New Zeal and over the past ten years , and is being c ontinued, on 

int ensi ve beef syst ems, has enJouraged dair y farmers to consider beef 

pr oduction because it is reputed to require less labour than dairying 
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an:l the outlook for beef exports in the long term appears to be good 

according to some market forecasts (Anon., 1967A). 

Up until 1966, our knowledge of the level of beef output per 

acre that could be obtained from intensive grazing systems was very 

limited. Even more work is required in this field especially in the 

area of energy requirements for gro~th and maintenance of beef 

animals under Ne\7 Zealand conditions. 

The research work being carried out in Ne\·1 Zealand on intensive 

beef production has highlighted the fact t.."1.at the 1Yt0st profitable 

export beef Y policy on r1ell-developed farv.s is one in r1hich the 

beasts are slaughtered before the;,.. second r1inter, at 18 - 20 months 

of age (Joblin, 1966B). 

The number of winters over which a cattle beast is carried on a 

dairy far m is an important criterion for profit because the cost of 

wintering an animal in terms of scarce autwnn saved pasture and. 

expensive conserved feed is the major cost involved in gror1in.Q; cattle. 

Also, the efficiency of conversion of pastuxe into meat declines 

rapidly after ab out 20 months of age due to the higher maintenance 

requirement of a heavier beast and the "layinG-on" of fat which requires 

thr ~e times the quantity of feed per pound of gain as that required to 

put on a pound of muscle (Joblin, 1966B). 

Joblin points out t.."1.at there are t\10 major opposinc economic 

conditions operating, which determine t."1.e slaughter time at r1hich 

maximum profit is obtained. 

a) The decline in feed conversion efficiency which tends to 

reduce the age of slaughter at which naximum praf'it is obtained, 

1:J Beef sold at the export meat schedule price as distinct from 
beef sold to the local butchers market which generally pays a 
premiwn price · for beef cattle slaughtered out of season (Winter 
am Spring). 
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and b) The opportunity cost Y of the calf reared for beef 

production \'lhich tends to increase the age of sl.auchter 

for maxirm.un profit. 

Besides these two factors there are other considerations such 

as feed supplies, product prices and input costs . 

With respect to (a) an:l (b) above , trials at Ru.nlrura .Agricultural 

Research Centre have indicated that the opt:imum slau.shter v1eight Y is 

probably bet;·1een 700 and 900 pounds live-r1eight for Angus c attle 

(Joblin, 1966B). 

Hol'lever , the optimum slaughter weig.11.t f'ar Friesian cattle is 

l ikely to be higher than t his figure since they are slower maturing 

and the efficiency of conversion of grass into meat does not decline 

rapidly until the Friesian is older than the faster - maturing Angus . 

2 . 7 FEED REQUII'IE., '.ENTS OF CATI'LE 

A most i mportant consideration in evaluating the p lace of beef 

cattle on dairy farms, is the substitution of miDdng cows for beef 

cattle m: v ice v ersa . Scientific v1m:k has been mainly concerned \'Ii th 

csti.'118.tinG the feed required by dair~· corts and beef ca'ctle i n sC!JD.TD.te 

trials and no detailed pu':Jlished ·:1ork is available on the i ::iter-

relationship of' miDdng co·;1s and beef cattle for feed. 

The feed requ.i.rc:::ents of milking covts have been \'ICll documented 

for Ne\7 Zealand condit ions (Coop , 1965 ; Eutton, 1962; EuJcton , 1963; 

Wallace, 1961) and abundant literature is available ovc!'seas concerned 

with the feed requirements of beef cattle (l~orrison , 1959 ; 

Anon., 1965; Anon., 1953) . Eowever , in l~ew Zealand , the only data 

The opportunity cost is the opportunity foregone of t.1-ie sale of the 
bobby calf' plus the grass made unavailable by the calf to other 
stock or to supplementary feed production. 

~ For maximum profit. 



available in this field are from trials at very preliminary staecs 

(Joyce, 1969). Hence, it has been necessary to adjust overseas 

feed requirements for beef' cattle to approximate Nev1 Zealand grazing 

conditions (Appendix I) . 

At present only one trial is being carried out to try to deter­

mine the relations!iip between dairy and beef production on the same 

area (Campbell and Clayton, 1969). This trinl was only begun in 

1968 and hence no published information is yet available. 

2.8 THE ECO:rnMICS OF BEEF PRODUCTION ON DAIRY FA.:.-qJ.'."S 
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The economic aspects of substituting beef cattle for miJJcing cows 

on New Zealand dairy farms has not been imrestieated in detail. 

However, many articles have been published, in popular jour:nals, 

concerned with the comparative profitability of dairy cows and beef 

cattle usually in the form of a gross margin or partial budget a~nlysis 

(for example , Baker, 1968 : Bo.vrnan, 1966 : .Arms trong, 1969) . 

Australian work on the place of beef cattle on clniry farms 

(Hard.man, 1 966 : Lindner, 1969) is not easily adjusted to New Zealand 

farming conditions owing to the marked difference bet·ween carrying 

capacity p er acre, farm size and price relationships. 

2 . 9 THE DAIRY IliDUSTRY BEEF SCHEME 

The New Zealand Goverrnnent in its 1969 Budget proposed 

"The Dairy Industry Beef Scheme" which aims to divert increased grass­

l and capacity on dairy farms from milk to beef production. A payment 

will be made to dairy farmers of %10 per cattle beast run on the farm 

over the period 31 December , 1969 until 30 September , 1970. The beef 

cattle must be calves born to dairy cows between 1 June and 31 December, 

1969 and no restriction as to sex is imposed. Furthermore, special 
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advames of vrnrking capital (%30 per animal) are available at 

3 percent interest in view of the deferred income from beef production 

relative to dairying. The scl!e:71e was extended to cover t..1-ie 1970-71 

season in 1969 (!Lnon., 1969A). 

Al though the scheme \'/as intended as a dairy disincentive, 

fran the dairy farmer's point of vie\7 it is an incentive to graze 

b eef cattle. That is, it is a payment for carrying beef animals on 

the dairy farm subject to certain restrictions. 

The beef incentive payment Ji is available to dairy farmers, \'/ho 

produced not less than 6,000 pounds of butterfat in the 1968/69 season, 

for beef cattle grazed on the dairy farm or its associated runoff. 

T'ne runoff must have been utilized as an integral part of dairying 

operations in the 1968/69 season. 

At the time of \'/ri ting, the scheme had not been extended beyond 

the 1970/71 season. That is, the incentive payment will also npply 

to cattle run on a dairy farm from 31 December , 1970 until at least 

30 September, 1971. 

The term 'Beef' Incentive Payment' \'/ill be used in this study to 

clcscrilJc the ,310 payment from the Do.iry I ncluntry Beef Scheme. Hovicvcr , 

the payment is made on a per head basis and the above term is not neant 

to imply a payment for beef production but rather for holding beef 

cattle on a dairy farm subject to the restrictions stated previously. 

That is, it is available only to dairy farmers and not to beef producers 

generally. 

The term incentive payment could have been replaced with the term 
subsidy. However, a subsidy usually implies a grant by the 
State of longer duration and which is more generally available than 
the above scheme. Hence the term incentive payment was preferred. 



2 .10 SlJ11MARY 

The research work that has been ca..'t'l'ied out in New Zealand artl 

Overseas has shown that Friesian and I<'riesian cross milkinp; CCRIS are 

dual-purpose animals whose progeny are suitable for beef production. 

There are a number of calf rearing tec!migues available v1hich should 

result in the production of heal thy, •;tell-grown beef calves from 

dairy cows. 

It is likely t.h.at on intensive da;,..y far ms, the optir.rum time of 

slau2hter for these cattle will be before thei,.. second winter, i:'.: -'che 

beef produced is sold at the export schedule price. 

The farmer's decision of whet!-ler to change the breed of his 

herd so that he can produce calves more suitable for beef production 

is a very complex question v1hich will be influenced by the products 

produced by the dairy company supplied, the breed structure of the 

· other suppliers' herds, the relative prices of beef and miry products 

as \'/ell as many farm management considerations . Nevertheless, many 

dairy farmers have made a decision in favour of large fyamed dairy 

cows which provides them the flexibility of being able to change from 

milk to beef production or vice versa depending on current prices and 

the future outlook. 

23 



CHAPTER 3 

ECONOMIC ASPECTS OF BEEF PRODUCTION ON DAIRY F.ARMS 

3.1 INTRODUCTION 

In the first part of this chapter, it is proposed to examine in 

economic terms, the implications to the individual farmer of beef 

production on a dairy farm and to establish a priori sone of the 

factors that may influence a dairy farmer deciding whether to 

increase beef production. The second part of this chapter v1ill 

establish the data requirements and the data collection techniques 

for the study and briefly examine the advantages and disadvantages 

of adopting linear progrannning as the analytical technique for 

evaluating the profitability of beef production on three case farms. 

3.2 THE PRODUCTION POSSIBILITIES FOR MILK AND BEEF PRODUCTION. 

The production possibilities for beef production (from steers, 

heifers or bulls) and milk production have been diagramatically re­

presented in Figure 3. 1. 

T'ne transformation f'unction AB represents, sch ematically , t~c 

combinations of milk and beef "chat could be produced on a dai!'y fzrn . 
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On the present transformation function, AB, the point A repr e sents 

.a dairy farm devoted entirely to milking cows plus their replacement 

.' heifers. In this situation a small quantity of beef is produced 

from the slaughter of cull cows and bobby calves. 

does not lie on the vertical axis. 

That is, point A 

As the production system moves a small distance away from A 

towards B, the breed of· the milking herd changes to a dual-purpose 

breed which produces a higher beef output but lower milk output, in 
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Figure 3.1 PRODUCTION OPPORTUNITIES ON A DAIRY FARM 

A 

Milk Production 
(1 bs. butterfat) - Future Transformation Function 

Present Transformation 

8 c 

Beef Production (lbs) 

terms of pounds of butterfat, from the farm. The higher beef output 

comes from the heavier cull cows and bobby calves sold. 

The next change occurs further to'.'1ards B, when surplus c<:tlves are 

retained. on the dairy fa=m and reared. for beef production. Fin<:tlly, at 

point B, the farm produces all beef and no milk. This is achieved by 

buying in store beef cattle (calves , weaners, etc.), for rearing and 

sale to other farmers, or for slaughter. 

The purpose of this study can now be seen graphically. It is to 

examine situations which can be schematically represented by the present 

transformation function :f'rom the point where a dual-purpose breed is 

present on the farm (devoted predominantly to mil..lc production) to 

point B, where the farm is engaged in all beef production. Once 
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this range of possibi'li ties has been specified, then it is ~ossible to 

discover the production points for max:i.mwn profit corresponding to 

different prices for milk and beef . This will be shorm in Section 3.2.2. 

3 .2. 1 Factors Affecting the Shape of th.e Transformation Function 

The marginal rate of transfornation Y of milk for beef 

production on a particular dairy farm r1ill depeni on t:ie resource 

structure of that far!!l. This is because the resource structure of 

that farm will influence the shape of the transformation ftu1ction am, 

as will be shown in the next section, the s!1ape of t.1-iis function 1·1ill 

determine the combination of beef and milk production at which maximum 

profit is obtained. 

The resources available to a f'armer may vary as follows:-

(a) The ca.pi tal involved in stock on a mixed beef-dairy farm is 

expected, a priori, to be sinilar to that same farm nilking 

all dairy cm·1s, but working capital requil'ements are expected 

to be greater with a beef enterprise because the i~come from 

beef cattle is obtained in large lump sums on the sale of 

the beef cattle over a short period of time. Ho\·1ever, 

income from milk production is obtained monthly throughout 

the lactation period. 

(b) A large number of factors relating to the land resource·Y 

may have a significant ef'fect on the rate of transformation 

of beef for milk production on a dairy farm. 

(c) Labour can also be expected to influence the transformation 

rate since beef production requires less labour than miDc 

production. 

1J As represented by the slope of the curve .AB in Figure 3.1. 

y For example: farm size, contour, access, distance from the milking 
s.tied, weather uncertainty , etc •• 
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( d) It is expected that the organizational skills required on 

a mixed beef-da-i,..y flll'm will be greater than on a special-

ized unit predominan,.;ly concerned 1·1ith beef or dairy prod-

uction. I ndeed, organizational skills , w}1.ich nre pa:d; of 

the r.1anagement resource, may be a limiti!'lg fc.ctor on mixed 

bee:'-do.iry farms since the orr;a.11isation required for 

grazing management, buying ani selling cattle etc. fil<J.Y 

itself' impose a restriction for some farmers on the com-

bina tions of beef. cattle and miJJdng cows that they 1·1ould 

be willing to consider. Another facet of the m:magcment 

resource which is important here, is the period of learning 

which the farmer usually goes th:!'ough when changing enterprises 

from, say, dairy to beef production. This means that t he 

farmer usually has to accept a lo\'1er financial pe!"fornance 

for the first season or t.·wo until he becomes farailiar 1·,.it'.: 

the new enterprise. 

Technological change will also influence the shape of the ,crans-

formation fu:r..ction over time . The cU!'rent research bcinz car:!."ied out 

at r esearch stations a!'rl by farmers into i ntensi-.re beef prcd\.J.ct:'..on ::.s 

expected to bring about ner1 techriical and mana.zemen,c innovat:.ons 

which may increase the rate of t-ransformation of beef for miJJc 

production1f· That is , it can be expected a priori that the 

transformation function AB in Figure 3. 1 will change to, say, .6.C over 

the next few years. This change would increase the milk to beef price 

ratio at which beef could be profitably substituted for milk, or if t.i-ie 

price ratio remains the same, then the new transformation function 

increases the quantity of beef that could be profitably substituted 

for milk. 

1/ See section 2.3.3 
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3 . 2 . 2 . The Beef-Dairy Conbination which 1.Iax:i.raises Profit 

In Figure 3.1, the cow.bination of beef and da:ixy production 

which maximises profit for this farmer, \•Jith his :)articular resource 

structure , occurs at the point of tenge:ocy of t !1c inverse price ratio 

1 . y to tl .t.. f ti f .t.. . 
2 I 1· , l f cl :t.ne 1e <-rans Or:-ila on ur..c v10n • .!:I .lO\'/evO:, .;.le arr:~cr oes 

not know with certainty what the future prices rrill be a.'l"ld it is 

necessary to consider price uncertainty in t!1c anal;ysis . 

3 . 2. 3 . Price Uncertainty for Beef and :9airy Products 

The price uncertainty for beef and clai~y ~roducts is a very 

important factor in deciding \•/!'lether to make the crumce to beef prod-

uction of a more than short term nature. 

The prospect of the United ICingd.om joining the Ellropean Econonic 

Community ( E.E. C. ) without special trade con::essions for 1'."ev1 Zealand 

and the butter surplus' being stored by the E."E. C. , a.re causin3 

anxiety as to the future of l'fow Zealand ' s da:ixy exports at present 

prices. Onion ( 1969) points out that while the outlook for increased 

da:ixy exports aver the next two years is not good, the longer terr1 

outlook is better , because he considers that a r.iore rational ap:_)roach 

to international dairy produce marketing r1ill be adopteO.. Ho1·1evcr, 

predictions are very difficult to ma"!\:e and at the present ti:ne all 

that can be said is that for the next 10- 15 yeoxs , the outlool: :for 

increased exports of dairy products is uncertain. 

Onion ( 1969) also points out that the future for beef' exports 

(of the type pr oduced by beef cattle of dairy origin Y) " looks 

pr omising" over the next 10 years. 

For example , in Figure 3. 1 , price r atio 1 favours milk production 
and price ratio 2 favour s beef pr oduction. 

A mathematical proof of this statement can be found in Heady (1965) . 

Usually 20 months old steer s or bulls which are graded Yotmg Average 
Qual ity (Y.A. Q. ) or Boner Dull and exported as b oneless beef a.'l"ld 
fabr icated cuts (Everitt , 1967) . 
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Nevertheless, th.e current high schedule price :J:/ being paid to 

farmers for steers and bulls gradi!1..g Y. A.Q. and. boner bull is dependent 

on the guota of beef exports permitted into one high nriced market 

viz. the United States of .America (U.S.). In 1968, approximately 

80 percent of New Zealand's exports of boneless beef Y and veal 

was sold to the United States and a similar proportion is expec ted 

to be exported there in 1969 (.Anon., 1969B). In February 1970 

the 

per 

U.S. price for boneless manufacturing beef was 44-t1.z:5 cents (H.Z.) 

pound F.O~B. Y. If this market had not b een available, the 

next highest priced markets were Canada artl United Kingdan Vlhere 

the price of manufacturing beef was 37 and 28 cents per pouri.d 

respectively (Fraser, 1970). 

The U.S. quota of beef imports can be reduced by Government 

intervention at any time and such a move wculd cause a substantial 

decrease in the schedule price Y for these classes of beef. 

The Food and .Agriculture Organisation of the United !'Tations 

(.Anon., 196 7.A) has projected a future demand for beef greater than 

the expected supply in 1975 and 1985. Tier (1969) d educes f r om 

t his p ro j ection t ha t a rise in t he world b eef price may occur which 

would reduce t h is "surplus demand", but he also poinJcs ou t th.a:~ 

owing to trading barriers E./, bilateral agreements and f lucJcuo.tions 

of domestic beef production in beef importing countries, t here T:!aJ' 

continue to be a wide d ifference in t.1-ie price paid between count ries • 

.At the time of writing: Y.A.Q. ox over 401 pounds carcase weight 
Vias %23.50 per 100 pourrls and boner bull, 376-550 pouri.ds was %25.50. 

Largely manufacturing beef. 

Free-on-board. 

The price the farmer receives from a meat export company. 

Tariffs and quotas. 
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It is very difficult to predict the future price of beef because it 

Vlill depend on acces s to the high priced markets and t he degree of 

protectionism, in the forr.i of tariffs and oth er factars, adopted by 

beef importing countries. 

The implication that can "Ce derived from these factors is that, 

while the present high schedule price should continue :9rovided t h e 

U.S. market remains open, and provided t he quota increases, there is 

a possibility that the schedule price would fall if access to this 

market was cut off or reduced. 

If the present high beef schedule price is to be maintained, 

New Zealand nrust have access to a beef quota in the U.S . which :Ls 

increasing at a similar rate as Hew Zealand's export beef prcxluction, 

other\'/ise a proportion of the increased production must be sold on 

lower priced markets which will tend to reduce the beef schedule 

price paid to far mers. 

Cameron ( 1969), has sunnnarised the export beef price situation 

as follol'ls: 

"There are two basic (beef) price levels in the r10rld toC..ay : 

i. U. S.A. level 

i i. Other markets." 

a:nd further, 

30 

"One of the effects of the U.S.A. quota should our pr oi:lt:.c tion 

exceed greatly the percentage increase in quota allowame, r1ill b e 

that the price of manufacturing meat will fall well belor.r the price 

of high quality prime meats. 

On the other hand, should t.~e quota limit be lifted beyond 

our ability to supply, then we will see a continuing closing 

in the price gap between prime meats and other meats including 

manufacturing beef. " 
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This question of the future prices for milk and beef is a most 

difficult one for the r easons j ust outlined. From the farmer.' s 

viewpoint , he r eceives a guararrteed price for the butterfat portion 

of milk sold. The guaranteed price in 1969 constituted approximately 

80 percent of t he total milk payout to the farner . :F\U'thcrmore, 

provisions in the .A.ct Y ensure that large fluctuations in this guaran-

teed price do not occur betwe en seasons. 

On the other :hand, the guaranteed beef price in 1969 was only 

35- 39 percent of the beef schedule price. This guaranteed beef price 

is actually a minimum export price. If the export price falls below 

the minimum pr ice , a deficiency payment is ma.de by t he J..:eat Producer' s 

Board to meat exporters up to the level set by the Meat E..xport Prices 

Committee. This enables the meat exporter to pay farr:iers a schedule 

price equivalent to the minimum export price (Anon., 1955) . 

In 1969 , the minimum export beef price for Y.A.Q. ox and boner 

bull was 18 cents per pound F.O.B. far boneless ~eat . If a carcuse 

is assumed to yield 65 percent saleable meat and the average net 

cost:?:/ of meat processing is 5 . 825 cents per pound of meat on a 

boneless basis (Fraser, 1970) , t:.1cn this minir,:u.rn export price is 

equivalent to a schedule price of approxir.Ja.tely ~8 per 100 pou.ncl.s 

carcase ;1eight. 

Thus the minimum export price for beef (which is, in effect, 

the guaranteed price) in the Y.A. Q. and boner bull grades is only 

35- 39 percent of the 1969 schedule price Y · This means that the 

stabilising effect of the minirru.un export beef price is far less t.1an 

the guaranteed butterfat price at the present time. 

JI Dairy Board Act, 1961 . 

:?:/ That is, the total cost of killing, processing , fl'cight and 
insurame less the value of the hide. 

y The opening beef schedule price for Y. A.Q. ox was ,%20. 50 per 
100 pounds and for boner bull ,%23. 00. 

/ 
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The effectiveness of t..l-ie guaranteed price system may be as 

important to £'armers when they are dec i cling bet\'/een beef an:l milk 

production as the future outlook for t h e products overseas. 

Price uncertainty was not incorporated in the detailed analysis 

given for the three case farms. However, the stability of a 

particular production alternative for each farr1 was ey..amined for price 

variation to illustrate to the case farmers the effect of a change in 

these price parameters. The case farmer's view of the feasibili "bJ of 

a policy on his farm, which was influenced by the future price uncert-

ainty for milk and beef, was then obtained. 

3.2.4. The Effect of the Level of Costs on Beef Production 

The attitudes of r.1ixed beef-dairy farmers to beef production 

was obtained in the farm survey \7hich is described in Chapter 4. 

£'armers Y considered t hat while beef production may not be more 

Some 

"profitable" than dairy production, they were prepared to accept a lovter 

income for the benefit of not having to milk cows. However, t he high 

level of overhead costs Y ard costs cor.1Don to both enterpriseiY on 

some dairy farms, may impose a lirtl t on the extent to which a particular 

farmer is able to reduce t he size of his nilkinG herd and increase t~e 

level of beef p roduction. 

The cos ts of a dairy farm may also affect the c hange to beef 

production in another \'lay. It is con:::eivab le th.at beef produc tion may 

be more profitable, in terms of net revenue, t han dairying on some farms 

at low milk prices (say, 27 cents per pound butterfat). But at that 

milk price neither enterprise would provide a net revenue high enough 

One farmer intervievved, having milked cows for twenty years, was 
pleased to have found an enterprise (intensive beef product-ion) with 
"about the same net profit" but \'lhich did not involve miJJdng cows 
twice a day for most of the year. 

These include interest, principle repayments, rates and insurance. 
' 

Which includes fertilizer, repair and maintenaroe, vehicle expenses 
and personal drawings. 
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to meet the overhead costs and the costs comnon to both miDc arrl beef 

production. For such a farmer}"the fact that beef production is more 

profitable than dairying, at 27 cents per pound butterfat, is' 

irrelevant and some other high income or low cost enterprise would 

have to be adopted if the farmer \'/as to continue in operation. 

3.2.5 . The "Real 'i'Torld" Problem 

The preceding discussion, which defined the probler.J. of 

finding the most profitable combination of beef cattle and dairy cows, 

has been explained in a simple, theoretical framer10rk. The real v1 orld 

problan is mare complex owing to the dif:ficul ty of defining the trans­

forrro. tion function and the uncertainty regarding the price data to 

employ. No long term price predictions have been given in this study 

but a wide range of product prices have been used in the evaluation 

to illustrate the effect of relative price changes. 

In the course of the study a number of subjective am non-econonic 

criteria will be mentioned because: 

"Production economics, more than any other phase of applied 

agricultural economics, must draw upon the subject matter of t!1e o.icher 

social sciences. The process of decision-~.akine urxlci• uncertainty" 

involves psychology as much as it involves economi cs" ( Hc['..cy , 1965; . 

3. 3 HEQUIRE.lENTS OF TI:E STU-DY 

The first requirement of the study 'i'1as to find out as much as 

possible abrut the input/output relations::ips in intensive beef 

production on dairy farms. This inforr:1ation was obtained from t..10 

sources, from current research work and from dairy fDrmers engaged in 

beef production. 

y For example, case farm 1 in Chapter 5 . 
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3.3.1 Research Data 

The work of researchers given in Chapter 2 has been used 

to supplement the information gathered from dairy farmers expeqially 

on aspects which were too complex to enable farmers to provide object-

ive data. For exai::p le, the cattle feed requirements in Appendix 1 

were obtained f'ran the research r1ork of Hutton, \'Tallace, J.:orrison, 

Blaxter and Joyce but compared with the infornation obtained fran 

dairy farmers to ensure that the research estimates 1·1cre applicable 

on commercial farms. 

3. 3. 2 The Survey af' Dairy Farmers 

The objective of the sur'Vey was to obtain information 

f'rom dairy £'armers relating to the experiences with beef' production 

and. to establish the input/output relationships being attained on 

commercial dairy-beef fa_nns. Candler (1965) termed t h is type of' 

survey an interview or purposive survey Y. 
The objective of the survey necessitates that it be carried 

out on a f'ree-form basis because interesting, new mar.aGement 

teclmiques adopted by the £'armers constitute a major p art of t~1e 

information collected and for this type of datG it is better to let 

the farmer describe the system in his ovm way rather than restrict 

him to a set order of questions. 

(a) Area of the Stn"vey 

The four dairying areas in the southern North Island (Taranaki, 

Mana1?atu , Horowhenua and. Vlairarapa) were chosen as the survey area 

owing to their proximity to Palmerston North. 

(b) Selection of the StL"r'Vey Farmers 

Farm Advisory personnel and farmers were asked for lists of names 

For a discussion of Farm Management surveys see Cartwright 
(1967) and Wesney (1964). 
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of dairy farmers wl:10 were engaged in beef production in each region. 

These persons included: 

a) Farm Advisory Officers of the Department of AgriculJcure, 

b) Dairy Board Consulting Officers, 

c) Farm Improvement Club Advisers, 

d) Farmers in each area contacted f'rom a), b) or c) above, 

and e) Sheep farmers who had contracted to buy beef \'teaners reared 

on dairy farms. 

The names of' 40 farmers were obtained from these sources being 

dairy farmers who had been engaged in beef production for at least 

one season. It is important that the farmer should have had at 

least one season's experience so that he would be ar1a:re of r.ianar;ement 

changes that might occur 01rer the \'thole year . 

One farmer was unwilling to provide t.~e time for an interviert 

while four other farmers reared beef cattle only f'or h01:1e cor1sunption 

and had too few (less tl1an 10) b eef cattle to \'1arrant inclusion in the 

survey. 

( c) The Information Obtained from t..li.e Farmers 

In order to study the economic and non-economic fac~ors relating 

to beef production on dairy f'arms, it was nece s sary to find out from 

the farmers intervier1ed: 

a) The reasons for in::reasing beef prcXl.uction on the dairy 

farm, 

b) The types of beef enterprise currently being incorporated on 

dairy farms, 

c) The management system1-/ being employed to integrate dairy 

and beef production, 

y A. management system refers to the integration of all the 
technical arrl financial aspects of the farm business. 
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d) Input/output data relating to the particular management 

system, 

and e) Critical factors affecting beef production on dairy farms . 

The results or the interview st.U'vey are !:ll'escnted in ch.apter 4 . 

3. 4 THE EVALUATION OF PROFIT.ABILITY 

The second part oi' t..'rle study was the evaluation of the profit-

ability of beef produ::tion, :frOT!l calves of dairy origin, on dairy 

farms . Three dairy farms were chosen purposively to represent 

different r esource structures wit.li respect to faxm size , soil type , 

c limatic conditions, owner's equity, manager ial skill and labour 

complement. The results of the analysis are only valid for these 

c a se farms and care would be necessaxy if the r e sults were directly 

applied to some othe'.' farm (Candler and Sargent, 1960) . Nevertheless , 

c ase farms are useful in farm management r esearch since they can be 

examined in detail and provided their .r esource structure is ~rpical 

of a larger number of farms , some eeneral conclusions can be ~.ade , 

pertinent to the industry as a r1hole or at least the al"'.nl ysis 1·1ill 

hig!1.lieht the critic al production f ac t ors r elcvan'.; to t he ~'ct;dy 

(Ster1ar t , 1967) . 

An analysis for each case farm ilas carried out ex ante because 

the new enterprise Y has not been in op eration for tHL"lY years on 

intensive dairy farms . Ex ante analysis e~~blecl p olicies obtained 

from the survey farms to be applied to t.'.te c ase farms . If' ex noste 

analysis had been adopted, there would have been probleT:1s of relating 

past technical and finar.cial perfarmance in each yca:t to t he 

particular pr ice , cost and clinwtic factors which operated in those 

years . 

y Namely, beef' pr oduction in combination \"1 i th dairying. 
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On th.e other hand, an ex ante evaluation enables the analyst to 

apply controll ed conditions to the problem. For example, tri..e effect 

of a dry Autumn could have been examined by specifying a particular 

pattern of grass grov1t.'!i. and determinine the financial outcor.ie. 

Because one factor (in this case, Autl.U!l!l grass growth) can be varied 

at a time, its relat ive importance can be isolated wi t.'!i.out the 

complication of rnnnerous other varying factors. 

3.4. 1 Evaluation Technique 

Linear progranuning was used to evaluate the profitability 

b i/ of eef production on the case farms. Th.e advantar;es of using this 

technique, most relevant to this study, are given in the follo1'1ing 

section. 

3. Ll- . 2 'lne Advantap,es o f using Linear Pror:;rar.'lffiing in t..his Study 

a) The Combination of Beef and Daily Cattle fo:r l .:ax:i.rm.D'!l Frofi t. 

The efficiency of harvesting grass in situ by dairy co1·1s 

arrl converting it into milk has b een developed to a very 

high level in New Zealand. This efficienc y has been 

obtained principally by fitt:i.nr; the f eed requirencnt 

pattern of a mi lki ng ccK1 as closely as possib le to t~1e 

pattern of grass growth Y. The i mposition of a be ef 

enterprise onto such a dairy farm can be expected a priori 

to create ne\'I problems of balancing feed s upply and denand 

because the feed requ:i.J:'ement patterns of beef and dairy 

cattle are not fae same ~. Linear progr amming enables t he 

For a detailed description of the application of linear programming 
to Ne1•1 Zealand Far!!lS, see Rae (1069), Kingna (1968), F'.rampton (1964) 
arrl Ster1art and l\uttall ( 1964). 

See Hutton (1966). 

See Appendix 1. 
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w.ost profitable combination of beef and dairy enterprises 

to be found within the limitation of the feed supply. 

However, if budgeting had b een adopted as t he evaluation 

technique, t !"ie analyst \7ould have had to specify a point 

on the production surface to be examined (Candler, 1959). 

An extension of.' t:his property 'l'lhich nas used in this 

study are resource tra~sfers wltlch vrere used to determine 

endogenously, the v1inter feed supply by transferrin~ f eed 

from the Spring an:l Sw1mer as hay nnd from the Autur:m as 

saved pasture to be grazed in· situ. 

b) Supplementary Information 

A linear programming analysis provides supplementary 

inforrmtion such as the marginal values of scarce resources 

and the price ranges over which an op tinum plan is stable. 

This data is v ery important vrhen attempting to assess t he 

feasibility of a new farm enterprise because if t he ne.7 

enterprise is only profitable over a narrow range of prices 

or, for example, puts considerable pres sure on the winter 

fe ed supply Y, t hen the farmers may b e un\"lillinG t o adopt i t . 

c) Parametric Solutions 

Candler (1957) has described an efficient linear p:rograrrrrnins 

tecli..nique which enables op tiilllITT solutioY'..s to be found over a 

range of prices . These para1:ietric solutions provide a 

sensi ti vi ty analysis of the plans with respect to price and 

enable normative supply functions Y to be derived. 

A supply :f\J.nction for a representative case farm may approx-

imate the a~rrregate supply f~tion for the industry provided 

the case farm is typical of the resource structure of a large 

1/ That is, if the marginal value of winter feed is very high. 

y See Kingma (1968) and Frampton (1964). 
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proportion of other farms (Kingma, 1968) . 

3 . 4 . 3 Disadvantages of Usi.ng Linea:r Prograrr.ming in the Study 

The deter ministic linear progra.r;r:iing model used in t h e study 

has a number of disadvantages \'1hich stem ±'ron t h e mathenatical o.ssumpt-

ions of the technique. 1:ost o'I' these assur.Iptions :.l.D.ve been disc~sscd 

by Rae (1969) arrl Frampton (1964) . One aspect which is restrictive in 

this model is its static , deterministric nature. 

A farmer's management decisions]} are made in an uncertain or 

r isk ~ envirornnent . Feed supply is a major item i n t his respect am 

farmers decide on their stocldng policy by intuitively assessing the 

present feed situation and estimating the most likely level of gr ass 

gro\'/t.."1 for (say) the following monJ.;h. Thus a farmer plans o.heacl on 

a sequential basis taking account of future risk. 

Arcus (19G3) has used s:imulation techniques to evaluate such 

processes but he found that a lack of suitable data made it ir.mos sible 

to construct a simulation model for a commercio.1 farn . Ano t he!' 

technique v1hich may have been suitable was stoohastic Dynamic nror;rarrrrn-

ing . This met..'1-iod has b een used to solve farm management proplcms 

involving a sma l l number of alter native policies ( 3 urt and All i son, 19G3) . 

Alter natively , linear program.~ir.B c an be adapted to i nc ol'!?orate uecisions 

under risk ( Eeady and Candler, 1963) . 

Ho\1ever, all these techniques require stat istical data on t he 

frequency distribution of grass grcmth and its relationship to cl:illuttic 

factors which is not currently available far c ommercial farms . T'.nere-

fore , a deterministic model was used in this analysis . 

The linear programming analysis of the case farms is presented in 

Chapter 5 . 

For example, when to buy and sell stock or how much winter :reed to 
provide . 

For an explanation of t he technical difference bet\·1een risk and 
uncertainty, see Heady (1965) . 



CHAPTER 4 

THE FA.'O.l.: SURVEY 

This chapter describes the results of an "interview survey" of 

35 dairy farmer s who are engaged in beef production . The reasons 

for the survey and the method of selecting farmers vms given in 

Chapter 3 . The survey was carried out in January and February 1969. 

4 . 1 WCATION OF THE FAR?.% 

The farms imluded in the survey VTere located in the folloYling 

districts: 

District Nt.unber of Farr.is 

Northern Taranaki 10 

Southern Taranaki 11 

Manawa tu 9 

Levin - Hor owhenua 2 

Ylairarapa - Souther n Hawkes Bey 3 I 
Figure 4 .1 shows the distribution o-=: the survey farms over the sout!1er!l 

part of the North I s lan:l of Jfow Zealand. 

4.2 GENERAL DESCRIPTION OF SURVEY F.ARMS 

The major characteristics of' the sm:-vey farms a.re given in 

Tables 4.1 and 4 . 2 . The farms have been placed in two groups on the 

basis af their predominant beef cattle policy. 

Table 4 . 1 Farmers selling predominantly weaner calves . 

Table 4.2 Farmers selling beef cattle mainly at 18 months of age. 



TABLE 4 . 1 

F.ARI.'.Ef.S SBLLJXG F?.zoo:.~JJ'TAIP'l'LY Y/El1I f.F2 CALVES 1()68/69 

P.arm l.<,arm 2~off' Soil Co·:rn Ca.lvcs :t:curecl 3utte:cfat La.bour Replncemcnt 
ifo . !u::ea Ju:: ea Topography Texture i.:ilkc<l. for Snlc ?reduction Ur.it::; Heifers Gre.3ed 

(pounds) on Farm 

1 125 100 Flat Silt L. * 1~.() 70 bulls ;1.r5, oco 2 Yes 

2 142 - Flat S.:mcl 90 15 s teers 30 , ooo 1 Yes 

3 280 80 F l a t Silt L. 230 200 bulls 72, 000 3 ~cs 

4 1"r7 101 F la.t to roll i ng Silt L. 114 G2 bulls 1U , 500 2 Yes 

5 24..() - Flat Stor..y 180 34 steers 4:8 , COO 2 Yes 
Silt L. 

6 100 50 :;ilat to rolli ng Silt L 116 GO bulls 3G, OOO n u Yes 

7 171 - Rolling Silt L. 1CG 25 bulls 33, 500 1 Yes 

8 150 20 Rolling Silt L. 150 G5 bulls ~-4, 000 2 Yes 

9 155 - Fl at Sanely L. 119 7G c);,ills 28, 000 i.~.)I Yes 

10 218 - Rolling Silt L . 136 30 bulls (!..() , 500 2 Yes 

11 100 - Rolling Silt r,. 95 30 s teers 22 , 500 1 ro 

12 143 - Flat Silt L. 130 1--1- bulls 381 0CO 2 l~o 

13 127 - Rolling Silt l. 132 50 "bulls 35 , COO 2 No 

14 230 - Rolli ng Silt L. 120 '1-6 steers 31, 500 2 Yes 

15 79 - Rolling Silt L. GO 18 steers 131 CCO 1 Yes 

16 130 - Flat Silt r .• :t.50 25 bulls ~jl_, , 500 1 i:o 

17 245 - F l a t Sand 152 20 s teers 48, 000 2 l~o 

::• Silt L. meo.ns Silt Lown 

11 'Ihis indicates that a man is employed for si:: :11on-tils on o. co.r;uo.l b.:J.s::..S . I - ' 



TABLE 4 . 2 
FA .. "1:.'.::;',..~ sm.Ln~G =~F CA'.::' ... 'LE El1TIU.,Y ~8 I.:-OFTHS OF AGE 19G8/69 

Form ' Farm Runoff Soil Cor1s Beef Cntt1Jl Butterfat Labour !tcplacement 
No . Area Area Topor.;raphy Texture Hilked 'Ji.ntered P".coduction units Heifers Grazed 

(pounds) on ?arm 
---- - -- · - -----

18 I 120 105 Flat and Rolling Sand 125 100 bulls 39,000 2 r o 

19 200 - Flat Silt L.Y 120 30 steers 39, 000 1 Yes 

20 130 29 Flat Silt L. 154 35 steers 45 , 000 2 Yes 

21 200 - Flat Silt L. 156 50 steers 47, 000 1 ,-l/ Yes • "-' 

22 120 480 Flat Silt L . 150 180 steers 4.-6 , 500 2 Yes 

23 240 - Fla t Sand 100 G2 steers 34, 000 2 Yes 

24 320 345 Flat So.nd 2GO 220 steers 59, 500 4 Yes 

25 102 - Flat to rolling Silt L. 92 45 steers 27,000 1 Yes 

26 88 36 Flat Silt L. 70 30 steers 30, 000 1 Yes 

27 125 160 Flat Sand 98 76 bulls 28 , 000 2 Yes 

28 230 - Flat Silt L. 200 2"= steers 56,500 2 Yes 

29 128 120 Flat Silt L. 157 120 steers 4.~- , 500 3 Yes 

30 224 156 Flat Sand 169 60 steers 55 , 500 2 Yes 

31 210 150 Flat Silt L. 200 90 stee:r s 50 , 000 2 Yes 

32 207 28 Flat Silt L. 210 22 steer s .::6 , 000 2 Yes 

33 225 - Steep Silt L. 104 60 steers 21-,000 1 Yes 

34 163 - Flat Silt L. 8$ 34 steers 29 , 500 1 Yes 

35 264 - Flat So.nd 180 20 steers 59 , 000 2 No 
--· ---- - ------ -- - -----··- - ------ ---- -

Y ~r"earling steers or bulls except on Fcrr.:s 2'1: , o.nd 33 on r1hich 2 year cattl e COIT!!,)rised '10 percent of beef cattle. 

Y Ueans Silt Loam. 
~ 

~J A man is employed for six month:.; . 
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4. 3 THE REASONS FOR INCREASED BZEF PROI.XJCTION ON DAIRY F.ARMS 

The farmers interviewed Y were combining dairying l'li th at lea.st 

one beef enterprise and their reasons for adopting this policy were as 

follows : 

a) Seventeen fa:rmers \?ere rearing calves for sale as weaners 

either at three months or six months err age. '.i'hese fa..."14Illers 

JI Hereafter called " the farmers" unless otherw::'..se specified. 



considered that the calves made profitable use of the 

surplus grass available in the Sp::r::.nr.:; . Those f a.rmers 

who sold weaners at six months of aee generally had 

contract arrangements for t!1eir sale with sheep farmers 

at r elatively high prices (see scct"lon 4. 10) . 

b) Two farmers reared calves to the r1eaner stai:;e on the dairy 

farm to varying ages ( ti1!'ee to ei::;:1,.; rno'!1.ths) and then the 

\·1eaners grazed on a sheep farm un,dl slau.shtered. The 

dairy arrl sheep fa_-rmer s shaxed the zross retm•n equally 

when the cattle were slaughtered. No adjus-bnents were 

made for the expe!'.ses incurred by each former and the dairy 

farmers rearing the calves v1ere satisfied \•1ith t h is 

arrangement . 

I n this case , t.l-ie beef calves, r1hilst on the dairy farm 

v1ere eating surplus grass r ather than competing directly 

\"Ji th the milking cows . However , the :'armer::; consider ed 

that the calves were eating a significant amount of grass 

which c ould have been used for SU'!?:!?lcmentm·y feed. 

c) Sone far~crn had bud_,;eted that it ,·10:.tlrl be uny.irofito.ble to 

increase "!;!'le herd s:.~e oeyo~d iJ.;s -p::'ese::1t lc·,•el bcca:.1se 

such additional numbers would iroolve oxtel"sions to o-r: 

replacemer.t of the mil}~ine; shed and the net profit resul,dng 

from the extra cows would be lower ti:ian the net profit frcn 

the beef animals replaced . 

c) Coupled with the added capital cost of miDd.ng shed extensions 

involved with increases in miDdng cows , was the increase in 

labour r equired in some cases . Notwithstanding the fact that 

it may have been profitable to increase the labour c omplement 
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wit.."Li an increase in ccr.•1s milked, some farmers were unwilling 

to employ single labour because accormnoclo.tion for the 

employee had to be found in J.;he house and ei thcr the farmer 

or his wife found t}1-i s si'~uo.tion unnccepto.blc. 

In cases where a second house or co'.;to.~e \'ID.s not availab le 

on the farm, then the er::ployr:1cnt of r.:arried labour would 

involve additional cepi tnl e:cpenditLrre i n crectinz o. house . 

e) Two large dairy farms had areas of partially developed land 

which v10.s unsuitable for the nil.1:in~ herd. '.l':ic farmers 

intended to carry out the development of this lnnd in due 

course but in the meant:i.r:ie they considered t!w.t beef cattle 

were the most profitable alternative on the undeveloped 

block. 

f) A number of farmers ovmcd or leased runof fs r1hich l'lere 

larger +han that required for na~d.ng hay, rea:cin~ r e:;?lacenents 

and wintering cows fr om the home farm. In t i1ese c ases , t he 

farmers found 18 months old beef ca~tle pr oU.t:ction a p r ofit­

able ::n .. ~plc!'.lent to the dairy !"l.crcl. 

r easons for te!Xling to i::c!'eo.sc beef c~:t'.;lc !1:.i!::bcrs .::i.,.; i'."e 

exnense of dairy co·;:s . These !'o....r:-:1CT s rte:.: e !1rc:_J~ecl to 

accep t a l orie= net ir.co-;;ie i:' ·faey coulU. e::.t:~i:::r r.:i:!..:: :'..css co-.·1s 

or allo;·1 ::1o!'e tine off nil::in0 ::or t~1e cr.mc:r a:rl t!1c labour 

er:iployed • 

.As an example , one ormer placed a hir;her monc'.;o.ry value on 

being able to t ake Sur:u:ier holidays. IIe considered that by 

reducing the ca;1 !1UIIlbers to a level easily l'!lar'.a~ed by the 

married couple, and increasing beef cattle rn.unbers , he was 

able to achieve his objective . · 
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4 . 4 SOURCE OF C.ALYE'.S 

Most of the f'armers r eared calves from their O\'m herd for beef 

production. 
Calf Som·ce 

Calves Calves 

Number of Fa_'l"Ill.S 25 6 

Those farmers who purchased large nw:i.bers of bobby calves :had 

made contractural arrangements with the vendors prior to calving. 

4 .5 SELECTION OP C.AD.'ES FOR BEEF PRODUC'.i'ION 

Farmers preferred Friesi an or Friesian cross calves for beef 

production and the majority of herds were at least half Friesian. 

No . Her ds 

Breed of Herd 

Friesian or 

Friesian cross 

20 

Jersey 

13 

Ayrshire 

2 
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1.:ost of the I-'riesio.n cross herds had f'on"ler ly bceP.. !_)r cclo~::.:i.ntly 

Jerseys out by the i ntroduction of Jersey cross ?ricsi.an rcplc.cc1:1enJ.; 

he it' er s ' the breed of t he herd had zrcdually been c!Utn13ed. 

:Breed o:.' Calves for Beef ?roducJ...-ion 

Friesian or 

Friesian cross 

No. Farms 28 

Jersey Y. Angus 

or Hercf ord 

5 

.Ayrshire x 

Hereford 

2 

Tradi t i onnl b e ef breed ( Angus or Herefor d ) cross c alves were not 

as popular as Friesians bec ause heifer calv es of the farmer cross c ould 

not be used as herd r eplacements . 



The Friesian-Jersey cross has the flexibili"bJ in being able to 

dispense with the selective mating of poor producing ca:1s to a beef 

bull, and allO\'ls t he farmer to use a Friesian bull over all his 

mature cows am selec t crossbred he-i f'er calves from t he li.ichcr prod­

ucing cor1s for herd replacements. 

Some calving trouble s had been experienced with Jersey t\·10 year 

old heifers mated to Friesian bulls and t his nr actice \'las not popular 

v1i th the surveyed farmers. The most co'-'l!lon practice rtas to mate the 

mature Jersey cm1s to a Friesian bull for three or four seasons an:l 

use the crossbred heifer calves as herd replacements. After t {J-i s 

time, the choice of bull was flexible dependin[; on the long term aims 

in the farmer's beef and dairy programmes. ::1eplacement he :i.i'er s were 

mated to either Jersey, Hereford or Angus bulls and Jche calves either 

sold as bobbies or r eared as beef calves in the case of the J.~creford 

and Angus cross. 

Calf weight at birth was another important .criterion in t he 

selection of beef calves. Heavy ( 70 p ounds and over) Friesin..'t'J. or 

Friesian cross calves were much pr eferred excep t 1·1here Eeref'ord or 

Angus cross calves he.d been bred especially for r earing as beef 

animals . 

4. 6 METHOD OF CAIF REARING 

There was a terxle!".cy far farmers who ·were keeping beef animals 

until slaughter to rear their calves on nurse cows because they 

considered the calves so reared \'/ere healthier and gcew at a faster 

rate. On the other hand there \'las a tendency far farmer s selling 

weaner calves to rear t he calves Vii t.h ei t iler rthole milk or recon­

stituted miD< using a calfeteria or buckets. 
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Farmers who r e-';ained weaner cn.lves 

Farmers r1ho sold weaner calves 

4 . 7 A.'ltTIFICIAL REJIR.H;'G 

4.7.1 Feedstuffs 

J.:ethod of Rearing 

Hur sc Cows 

11 

5 

./lrtif'icial 

7 

12 
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The major consideration in the selection of' calf feed was 

the price of butterfat relative to the cost of millc powder (usually 

butternilk powder) . 

vn1olemilk was the most popular feedstllf'f in the 1968 season 

because the expected butterfat payout made this feedstuff cheaper 

than purchasing milk powder. Generally, beef calves received more 

feed than heifer calves f or replacements, especially on far ns \'Illich 

retained beef weaners. The amount of feed was equivale!1t to 

16 - 20 pounds of butterfat as \'1holem:i.lk. All the farmers who fed 

reconstituted milk did so in liguid f'orm even 1·1hcr. the niJJ< was taken 

to the calves fCl!:' feedi!"-8 in t he paddock. l'Tonc of the farri:c!'s had 

any experience with :'ecding calves :.iilk po1·:cler and neal in dry for:n 

1·11:.ich has had sone success in reseurc:i trie,ls (Davey, 19GG), althov.zh 

a few farmers did supplement the miJJ< ro.tion with barley meal. 

4. 7. 2 Calf Reering Manaeement 

It is important that calves reared for beef production 

are left with their dams for 3 - 4 days after calving. This ensures 

that the calf gets the colostrum which helps to reduce disease problems 

in early life and gives the calf a good start. 

The calves are taken away from the cows and put into a calf shed 

or a temporary shelter , say, a hay shed. The calves rcnain in the 

shelter for up to a week 1•1hile they are bei ng taught to drink. 

During t[lis housing period it i s essential that the calve::; be kept dry 
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and \'la.rm and that the area is kept clea.'1 because the young calves arc 

ver y susceptible to infection. Outbreaks of scourin~ c a."1 quite 

easily cause up to 15 percent of deaths in the calves and. be v ery 

expensive to c ontr ol as well . 

Eost of the far mers fed the calves in batches of S - 12 aJ..; a time 

on a calfeteria . The feeding was usuall y carried out after nilkine 

or during the later stages of nilJ:i.ri.g if two or more r:tlL'kers \"tere 

pr esent. 

A.f'ter t he c alves had been taught to drink, tney \'/ere grouped into 

mobs of 20 to 30 and put out to gr aze . It was c oomon to graze t h e 

calves ahead of the ccr:1s in rotation, al though some f armcr s found it 

r.iore convenient to set- stock calves which were fed milk in the paddock. 

The farmers used t\-10 basic P.lethods of rearin[; the old.er calves . 

Some farmer s grazed the calves out on the f or m al!cl took t he milk out 

to the paddock. This system r1as the most suitable far rearing lar ge 

numbers of calves a r tificially since it did not r e q-i.ire t l:c c alves to 

be grazed in the s fTl.all house paddocks which r1 ere usua lly in demand 

calvi.'Yl~ time and it usually ens ured that the co.l vcs \'Jere 3ctt~0 so~.:c 

:f'i·esh grass . 

v ice v ersa , in most circumsta nces . '!.'h ere sr:w.ller r;r oups o-:: culvcs 

were beine reared, the f armers kept t hem in a paddoc k c l ose to t!lc 

milki ng she d. 2.rld bro:.ight the calves i!lt o a ya:.·d for ::'ecdin~. 

While the calves were in a shelter , they were fed t':1icc a day 

and thereafter once a day. This had been quite satisfac tory. 

However , some farmers were feecling twice a dJJ..y for f'our J.;o five weeks 

but t h is practice was not popular with large groups ( 150 calves or more) . 

4 . 7. 3 

Farmers selling calves, weaned them o.t cie ht to nine \'leeks 

of a ge , but those fll!'mers who retained calves after wco.nin~ t ended to 
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r1ean later. Y 
'i7eaning Age ( r1eeks) 

6 - 7 8 - 9 10- 12 Over 12 -----
Number of Faxms 2 13 3 1 

4.7.4 Labour Considerations for Artificial Calf' ~parin~ 

Those farmers Vlho :~:eared a large nwnber of calves ( includins 

heifer calves for replacements) had adopted labour saving practices , 

sane of v1hich :have been mentioned in the previous section. The 

adoption of these practices allowed more calves to be reared p~ man 

than would be possible i'Ji th conventional calf rearing systems. 

The most time consuming f'acet of calf rearing \'las teaching young 

calves to drink and owing to the c lo s e attention and staniard of hytjiene 

required, £'armers were unable to make large savings of ti."1:e in this 

particular operation. It was estimated that one man hour is required 

per day to teach nine to ten calves to dririJ~ . This is six to eight 

times r.tore labour than is required. to feed old.er calves i'/1:2.ch !w..ve 

l e arned t o clri:r.k b;-/ ar t i f icia l r::c tbocls . 

as possib le provided t."-:at very lo:te co.lvc s do n ot !10.-Je J.; o cc i· c .:::.r cc1 for 

b eef p r oducti on. 

rearing system is only acute w:i :erc _arge nurioers o:: calves are beins 

reared (say 200 p er na..'1) and in these circunstanccs the calves nre 

generally purchased and it is usually possible to organise t h e calf' 

supply so that the farmer receives a batch of you.'1z cn.lvcs each r1eek. 

This spreads the labour clemand over a longer period and allows a more 

systematic approach to be adopted. 

Sai.rings in the labour required to feed large rrur.1bcrs of calves, 

±/ See section 4.8.6. 
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after the f ir st \'leek, r1ere made by set- stocking ba'cches of calves in 

separate paddocks, each r.1i th i t s o.vn c ali'etcria , and ta.kine; the milk 

out to paddocks for once a day r~ecding. 

4 . 7 . 5 Division of Labour 

The farmers preferred to have one pe!'son responsible for 

the calf rearing \'/nerever poss ible . On one end 'b.·10-nan dail·y units , 

calf rearing wa s o:'ten the res-po:nsibili ty of ti1c fur~:i.er '::; rt i:fe but 

extra h elp \'las g iven by t!i.e fa:rmer and children during t!~c school 

holidays , when t he calves were being taught t o d.rink. Altcr:nc.~cively, 

farmers ' wives often talJ.Ght the calves to drink once t.i-ie calves r1ere 

out in t he paddock, t he farmer or the pcr rn.:ment man took over t:1e calf 

rearing . 

4 . 7 . 6 Labour Ir.volved in Artificial RearinG 

If addition.Bl labour \'las available ,co help f e ed the young 

calves or if the cal:' SU?ply \'las spr ead evenly over six to e icht r:eeks 

or so, t !:len it nas possible for 1 man to rea:r 100 calves j_ri acldi,,cion 

to his normal farm work (including millcinc s ) . 1.;orco-ver , if one labom• 

onit \'las spared f'rom rnilkings then he \·1as able to rear 300 c alves , (but 

considerably more labour would be necessary if the m.o.n had to teach 

more than 40 c alves to drinJc at any one time) . 

4 . 7 . 7 CalfEealth 

The majority of farr!l.cr s treated calves for scouring but on 

aver a ge , animal health problems v1ere not serious except on t hree farms 

wher e outbreaks of cocoidiosis , leptospirosis and saLrnonellos is 

occurred which caused 9 , 13 and 10 percent death rat es in calves. 

T'ne three probler.1. cases cited serve as a reminder of' v1ha3; cnn 

happen if care i s not taken r1hen r earing lnrge groups of calves . The 

desire t o rear large nu.'Ilber s of c alves per man can lend to the ne~lect 

of some of the essential detail s of artif'icial cali' rear;ng. Such 
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th:.nes as cleaning calf housing (a concrete floor is very des;,...able 

in t.1-iis context) , hygiene in r:d.xin_s cal-:-~ !'ced U.'rl.cl regular washin[;; of 

calf'eterias are very :i..mportant :!'.l!'actices. 

Another potential source of in:~ec c:'..on rms t:~aJc fron bought- in 

c alves and it is desirable t o :.solate bro·.l[;l1:'..:- in co.lves iniJ.,-ially to 

check whether or not they are scouring. ':'!us isolation factor was 

overlooked by one purchasing farncr ar.d 35 calves died as a result. 

The avera~e death rate of calves tmtil r1co.ni!lg ·:1as 4 4-. S percent 

but \'las noticeably higher ( 5. 5 - 6 pe!.'cent) on fa_"'Tls rcDX:.r.,s 100 c alves 

or more . 

All the farmers drenched their calves at wear.inr; nnd nosJc cnl:f 

groups \'/ere sprayed for ectoparasi tes . Dehornin13 \'IO.s not us coih."'!'.On 

as one might have expected as it is far easier to d.ehorn calves w:lile 

young than it is later on. This task \'Jas Generally ~eri'or.ed in the 

Autwnn r1hen more time was available. 

4 . 8 I\'IBSE COW REA._-q]]\'C 

4 . 8 . 1 Selection of Nurse Cor;1s 

Farmers had established a priority list ::o~ nc:.ecJcir.,::: : ·.:.:·se 

CO'.'IS : 

a) Poor milkers . That is, cov1s \'lhich v1cre lon procluce:::s, 

mas ti tis prone, possessed a poor shed teripeyu.~ent or ::10.d 

dried off early • 

. b) Cows lmown to possess a eood mothering abilit~'· 

c ) Ca:1s with small teats were favoured because the formers 

c onsidered there were less teat cr2cl::ing proble::is with 

these co\'/s . 

d) Cows which had recently calved \•1ere often cnndido.tcs for 

nurse c o\·1s for no ot."1.er reason than they were available at 
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the time a batch of calves ims ready to be "mot!lei'ed- on" . 

4 . 8. 2 l'~ur se Cow 1.:anagement 

Fostering a batch of calves onto a nurse cow is s:iJnilar 

in importance to teac!'ling a calI"' to dri~: by urt:i.:ficial means : 

a) It is the most important facet o-:: calf r earing , 

b) It require~ considerable time and patience, ar..d 

c) It occurs at calvir..g time on the dairy far1:1 w!lich places 

considerable stress on labour . 

The calves \'1ere introduced to t.."1.e recently calved nurse cow, r/hich 

was confined to a small area, and the f'ormer nade sure that eo.ch calf' 

got a drink. I t was often necessary to give the co\·1 a vaeinal douche 

( with , say, iodine solution) to make her accepJ.; the calves uore readily. 

Ymen the farmer \'1as dealing 1.1ith a sr:iall nunoer of c o\'1s , a convenient 

pen for the cows a'Yld calves was made usiri..g the bacl~ing co:!;e of' a round 

yard alJ.;hough some obstinate cons had to be put into a bail to o.110·:1 

the calves to get ti1eir first drink. The cor1' s teats ,·;ere t!1en [;reo.sed 

r1ith dairy ointment and she was put bo.ck •;l:i.th tl1e l1ercl until the :r..exJc 

t ;"':-. • ~ C"" ,.,,...ro 
- ... -- ~ ' ' "-"" ...J 

'...lsually achieved in -t;,·10 to five clays . 

Ti1is syster.1 r egcired some moclifico.tion i'1hcre a lc.:·cer r.11..":bcr o'!: 

ni;.r se cows '.'Jere used. ;·r:'1en calves ricre beine not:1C!'ed- on to , so.y, 

eight nur!:;e co.,·1s at o. t:.::ie , pen facil:i.J..;ies .,-1cre a·1ailaole to cro:r",;' out 

the operation. For ease of mano~e~1ent , the per.::; r1erc sited neo.r the 

milki ne shed (so t!wt m.::rse co.·1s co,tld be dra:'tcd into them) , and close 

to the cali' house or calf paddocl~ . ·.'Tith a suitable layout , one man 

was able to supervise 8 nurse CO\'/s at once . Provided, also, that t::e 

''mothering- up" of t he rrur se col'ls and calves , was spread over one to two 
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months, then a r.in.n was able to suoervise the 11 mo,chering- up 11 of '10 nurse 

c ows per season, in additi on to his normal r1ork. 

As r1i th artificial rearing, it \'las ofte~1 convenient for one 

miL'lcer to leave the shed half an hour lJeforc 1:ti.Dcine rms completed 

(where tl'lo or more milkers r1ere present) to supervise the "mothering­

up11 operation. 

vn1en the farmer was reasoP..ably c onfi dent that the c ow had 

accepted t he c alves , they Vlere put into a paddoc}: o.lone , for 10 deys 

if possible . Ho\'lever, the need for small pacldocks at calvinc tine 

usually did not allor1 the farmer to set aside a paddock for 10 dnys 

with only one c or1 and her calves in it , and a cof!'!l)ronise hnd to be 

made . The c ow and calves needed at least 5 days isolated frc:n other 

stock in order to reduce r:iis- mot..'1eri213 r1h cn ,c hr:y ri c1·c :_m,c \'ti t !1 ot:1..:r 

cm·1s a_nd calve s . 

After thi s period, t he nur s e c a:1 and he~: co.lvcs •:1erc nu ,.; in~..;o a 

mob of simila r sized c nlves n i t h t !1eir foster rr.ot!:cr s . 

There \'1ere many varia"'.: i ons to t:1is systcr:i : i t wa::; nl :::;o co::'!',~on, 

required more ~nC.C.oc~: ::; , 

\'la s found. t ho.t t r.e co·:: !:o.d to be bc.:.lcd ~ i~ ·foe ini t i o. l s ,co.ce::; . 

J,'.othering- up in a yard close to t.'1e n ilking shed \'l.:lS r.iorc c onvenient 

on most farms and it was easier to treat t h e c o1:1 f or sore ten.ts, etc. 

r1hen a bail \'las handy. 

1'~o"b:1i thstanding the trouble a former went to with the nurse ccms , 
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sc::le cor1s always rejected the calves. The rate of rejection \'tas 

usually about 10 perc ent of potent ial nurse c or1s but it was as hi13h 

as 20 or 30 percent of cows with fa."l"Illers who \•1ere trying t h e technique 

for the first time . 

It was very important to be able to identify the ccx1s and t !1eir 

calves at a l l stages and tags n:1ich n ere visible from a distnnce, 

were of great ber.efit \?hen chec kin13 for mismothering . 

4 . 8 .3 }~umber of Calves per li"LU'se Cai:t 

Gener all y , the farmers put three calves on mature CO'iJS and 

two calves on heifers or p oor milkers but hic;h produc ing co\7S and 

heifers sometimes r eared five and four calves respectively. It vtas 

e s sential to be able to judge hovt many calves a pnrticular cow 

required because too fer1 calves resul t ea. in either ove:rfeeding which 

l ed to c alves s couring or the co1·1 not being nilkecl 'ol.tt \·thich meant 

t..l-iat she did. not get sui'ficient stimulation to milk at a hir;h level 

r1hen returned to the herd. Too many c a lves, on t..11.e other hand , 

resulted in either the c o·:1 re jectin8 t?le calves or her conui tion 

dcterio:rating , so t'.1at t..'rie c alves ::ad Jco be re~::.ovccl . 

t emper &.}ent of the rnrrse ca:1s , to r::ot'.:.e!' an c:.:trn cal:.' on a ncl c:io.inins 

a new c alf to the cor1 1 s favo;J.r ite calf ( scr::etirnes t he bim-~est cnli') 

tli th t he aid of dog collars r1as usually successful. 

4 . 8 . 4 Labour Reauir emcnts 

The l abour required to mother calves on to nurse cows was 

not much greater than that needed to teach calves to d:rinl<: artificially 

but Vlith the nurse ccJ:1s the time required to "mother-on" i ncreased 

considerabJ.y if a cow and calves were put into the mob too soon or if 

"mothering- up' facilities were not adequate. .After this initial stage, 



nurse cow rearing usually r cquirecl less labour J..;hnn axti:ficial 

rearing but here again, if' sore teats, rnastitis or scours became 

problffils it \'las r:iore time cons11min13 to treat t!1cse n.ilments vii th 

a nurse co\·1 reari!1g sy stem than \'Ii t..'1 artificial rear i!';; . 

The :::"armers considered that 10 - 15 nurse cor1s per mob 

was large enou.'.Y~ not to have too I!lany li10bs to find uaddocks for and 

yet small enough to allo11 c alves to be checked for mis-mothe:rin~. 

Hew ever, t wo far mers set-stocked groups of 40 nurse cor1s and calves 

without any difficulties but this s ystem may :b..ave failed if the 

larg e mobs had b een rotationally grazed \'lith intensive management. 

The mobs were usually rotationally r;ruzed , behind an electric 

fence to allow the calves to "creeo" graze fresh pasture ahead of 

the CCJ.'IS . The intensity of grazing was on the same basis as t..11.e 

milJ:inr; herd so that nurse cov1s v1ere g iven a fres h break of grass 

every 24 hours. This required more stock shifting on the farm 

with say three mobs of nurse cov;s, t..11.e milld.ng herd and t h e yearlir..g 

heifers but :having to shif't the electric fence \'las a geed cpporttmity 

to cneci: the c alves to see that they v1ere beine. feel . 

cor1s r1ere set- stocked at the back of the farn , "c::.ey did r:ot r ece ive 

t..11.e .l...L. ..i- · s ame av uCD i.,lOn . 

4 . 8. 6 

Fa.rr:ers tend t'o \7ean c alves later than \'Ji th artificial 

reari1".g to take advantage of the good gro·;;t1: rat e obtained fran 

calves on rrurse cows. (Compare t!-lis table \'lith section 4 .7.3). 

8 - 9 10 12 13 16 Over 16 

Number of Farms 4 5 3 4 
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4 . 8.7 Animal Health Consideration 

a) Nurse Co;·1s 

lfost farmers had rru.rse cows which developed sore teats but 

if dairy ointment was applied at the early sta1:;es , the problem 

was not as great. Fttrthermore, prevention takes little 

time (since the cov1 s are close to the miJJd.!"'..g shed for 

"mothering-up") whereas curi~ cracked teats in t.1-ie later 

stages means that t-11.e cow and calves have to be brought in 

from the paddock. Cows with small or black teats \"/ere not 

so badly affec ted as other co\"IS , w!1ich •:1as an incentive in 

some cases to use heifers as nurse cows rather than mature 

cattle. 

b) Calves 

Scouring was com.l'!lon in nurse reared calves and may have 

been due to overfeeding or p erli..aps to fluct·uations in the 

cor1' s milk supply. The avera~e death rate of nurse reared 

calves \'.'as slig.."'ritl:y lor1er ( 3 - 3 . 5 percent) t;10..r1 for art-if'-

icially rea:::-ed calves . 7Ti tho:.rt excep tion -::::e calves ·.7ere 

d:rer:.ched far wort:l.S n.'1cl spra::,·ecl "!:o-: l:i.ce 

into the cilJdng herd afte:::- t!J.e calves !'..ad been ·::eo_-:ccl. 

were satisfied ·;1i th t'he production :'rcn t'.1e ::.-ct'.ll'nccl c ows . 

case of heifers an:i poor producing co.7s , J.;he farncrs r1ci· c surprised that 

these cows milked so r1ell . However , it r1as not :pos:::iible to obtain 

objective estirr.ates o:' milk production changes clue to suckling on these 

faros even though most of the farocrs were herd p:!.'ocluction testing. 

4.8. 9. :Breeding J.war;ement 

The nurse cows did not show visible siens of .oestrus which 



58 

made it dii'f ::.cult to use the .Artificial Breeding Service for insem-

inating cows \·1hile they r1ere rearini; calves. This en.used difficult-

ies when the farmer wished ',;o retain nurse c ows in t!1e niJJ.:in3 herd. 

There are a number of alternatives open to a farr:ier, he could; 

a) run a bull 1:1i th the nurse ca:1s , 

b) use cor1s v1hich ·:1ere to be culled, as nurse cor1s , h cJ'"l..ce 

obviating the need to get t.h.em in-calf', 

c) r1ean the calves early ( 8 r1eeks) an:l use ar'd.i'icial 

insemination in the usual riay , or 

d) buy co\·1s esp ecially for nurse rea:::"ing nh ich are sold at 

r1eaning. 

On intensive dairy farms alter:r.atives a) and c ) are the most 

popular since they are making the best use of scarce feed. In 

principle, :nurse cow r ero.·ing can be a cheap , efficient , labour saving 

technique provided that the overhead feed cost of maintainirJ3 t he 

nurse cow, while t.h.e calves are suckli~, can be borne by the sub-

sequent milk production of t.h.e cow. 

T!'lcr efo:-:··.:: , policies which do not recover ·foe cOi'I overhead 

maintenaP..ce feed. cost f:rom the subsequent r::'..l~c oro<l.'.lc,;ion, p lo.cc 

this cost on the calves reared ar.d they r:i.ay ·oe very c:-:pe21sivc calf 

rearing systems under inter..sive dairy farrdnr;. Al . . . d\ -·ccr:na--cive ; 

sometimes alternative b ) often fall into this latter cate~ory. 

4. 9 THE Uirr.Ex;.RATION OF DAIRYTI-:G AfID CALF P.EA..W~G 

4 . 9.1 The Grass Eaten by Calves 

a::-id 

The farmers considered that while calves ,.,ere being r eared 

they do eat an appreciable am:::mnt of grass. On most farms, the grass 

eaten by the calves was surplus to miDcing herd requirements but the 

calves were directly competing rr.i th feed conservation proerarrrnes 



(hay or silage) . On sane farms, the grass eaten by cc.lves dicJ. not 

restrict the amount of feed available far t!1e miDd .. 11G herd pr obably 

becau se ";!1e stockir.13 rate r1as such that the calves v;cre co.tinG 27'ass , 

w:1ich in their absence , would not have been fed off or co:-iscrvcd for 

other stock anyv1ay, but \7 ould. have been r1asteC.. Thus on lic-11.t ly 

stocked f a:cms , beef calf rearine rr..ay resuH; in the nore efficient use 

of Spring grol'ln grass. 

4 . 9. 2 Grazin13 ?:anagerrent 

The impact of additional calves on the grazing system was 

very important. In the case of nur se cow rearin,'.?;, '.;~1e fmr:ier had 

three or four groups of nurse cows to f it into a rotation r1here he 011.ly 

'had one group of heifer calves before . This \'ID.S best ovcrconc by 

establishin13 separate areas to rota'ce the :Jil~:in3 hc::"d o.n:l the rn.:.rsc 

C O\'iS • The nurse cov; gr oup s \'Jere rotationally v.·nzcd on n scp~o.tc 

D.rea usinc electric fences . 

Hor1ever, r1hcre the calves a!'e artificio.lly !'C<ll1 c<l., Zo.ston (~~S'C,G) 

found it r.10rc convenient to sc'.;-::;toc~: t !:.c c o. lvc::; n :1cl rota"!::c ,.;!"c c o·;1s 

r:tll~:inc; !1crd . 

T'ne r.mjor "bott :c:-:ec ~ :" ·.·:D. s i!1 c,... ,.."'"""'..:: ': .· ..... ,. .. -u- .. -- ...... - ·_ .. cCtl·.,.::~:~ co·.i~ , c r'..i -p 

C~ 1., ... ..: '"""' ,.. .. .J-~ - ,.,. 
~ -· - · ·u "'- ·· ...... ' ·::::c?i 

were not enough s.-::all -po.C:.docks (er :r.ot cnoU[;}1 clc c 'x:'..c :'er.c os to r:>.a:ce 

s.-nall pnddoc:(S) for all ti1e stock 11hich the fm"!l1cr •:1is.'1ed to isolo.te. 

For this reason, it is i.-:rportant t,at a farr.1er plans in ndv arce for 

11hatever system he is contemplnting adoptine. 

4 . 9. 3 Co- or dinntin0 Calf SunPly 

It \'ID.s i."::portant to select nurse cm1s \'!i t h regar d to the 

l ikely calving dates , especially when contracts were mnde to buy calves, 
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to ensure thnt su.~tc.ble calves (with rcgord to breed) \·tcre wa:.lo.b le 

when potent ial r.urse co·:1s v:ere expeete~ to c alve. 

4 . 9 . 4 Labour Or r-on:!.sation 

The added. \'/Ork load t'hrougi:l r earing extra calven r1as not 

great p rovided a realistic nunber of extra c alves \·tere rearecl f or the 

labour available and provided adequate rco..ring f'o.cilities r1ere made 

available i n advance ("mothering- up" pens, calfet erias , etc . ) . 

4 . 10 ','iE.A!;ER CALF PRICES 

Seventeen farmers sold ca lves as weaners at various ages a nd 

contract sale arrang ements \'/ere very corronon. 

'l"ne prices realised for \'leaner c alves in t he 19G8/ 69 season are 

given in Table 4 . 3. 

TABLE 1.!:-. 3 

BF:f1:f1• V1E.AlIBR PRICES 

1968/69 SEASO!r 

1 ~~ber o:: Faros .f..0c ( '""'e' ·s '\ '' ._ ·- I 
·.i:c:::;;1t (los) :Jreed =r ice ~~~n.c;c 

./ I ;, 

5 8 I : 70 
, 

Fr:!.c s :.ar. 20 t") t") - , , LJ ·-
~ 10 

, 
: ''r :'..csio.n 22 .., , 

.!. n. =:l • - ~..,': 

3 10 2CO ?:. ?ri cs i o.n 27 - 30 ., 

2 12 2CO 
, 
·<!: :?r i csi o.n 26 - ;j() 

2 12 n. £!. . :::r ic si DJ1 ,; 
7 . ;:crc:'.:'or d 26 - 30 

1 16 n . a . Frie::;io.n 32 _·35 

1 20 350 ?ric::;ian to 39 

2 24 - 28 380 - 410 .3. Fricsio..'1 ~5 - 53 ., 

n.a. - not available 



G1 

4 . 10 . 1 Negotiation of Calf Contrncts 

Farmers r1~1.o :nnd made conJ-:cact sale arrangements for weaners 

before calving had been aided 1Jy vo.rious agencies \'Jho hD.d he l ped the:n 

to find buyers. These c.gencies included the :Jepartrr12n~c of i1[9."ic ul-

ture, Federated :;"m:ners' Cor.unittees and stod~ agents from t he stoc:c 

and station firms. 

Eor1ever, the basis for these contracts rms a " gentleman 's agreement" 

and her.cc was not legally binding. This \'las quite satisfo.ctory in 

most cases but two farmers had had. contr acts bro:cen at the t:i.De of sale, 

due to the buyer being s..":-iort of finance and. this caused some incon­

venience in finding ne17 buyers. 

Tl1e n eed to make contract sale arran::;emenJcs is being reduced, 

owing to fae increasing demand for beef calves fror.i. suitable dairy 

breeds at the various "dairy beef" r1eaner sales t!U"our;hout the Forth 

Island. These sales may provide a sou..l'lder basis for selling weaner 

calves on a national scale than is a~forded by private contracts. 

D.t:.ction at 18 - 20 ~nt!:is of age . 

Parmer s preferred to slaughter ?riesian cat t le ro. Jc!1er t:ian sel::L 

them in the sale y ards because t!-ley considered the markeJc ·1;as pre-

judiced against this breed. However, t.'1is si tuaJ.:;ion may be c banging 

as Friesian cattle become more popular for beef production. Those 

farmers ~ho specialised in the production of store 18 months old 

cattle were using Hereford cross animals . 

4 . 11.1 Wintering Rising 2 year Cattle 

Only two farmers retained beef cattle aver a second Winter 
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The remaining farr:-.crs cons:'..clcrcd funt beef cD.'ctle r1:Lich ·;1ere r .,~ 

'-'-. 

under intc~si·;e con0.itio!1s could i~ot be prof:!.tably run over t-:10 ·;li!ltcrs 

if the cattle wer e to be so:!.d at expor t bee:' scheclule ;::>rices . 

4 . 1::. . 2 Grn.~inp; ~:9.:-.a;;cr:1e!Yt of 3eef Co.ttle 

Kter r:eaninc, the bee:' an.:1 }:e~f'er calves r1cre rtm 

together t !>.xcueh the Su.:tmer ar.d early lutcr.m cxcc::i,.; wr..en bull calves 

were involved and in that case "t!1e co.lvcs -.·1ere se~)n.rutccl soon ofter 

-::eo.ning or whenever s exual activity beca."':!e evident. 

I n any case, the heifers and steers '.'ierc scpo.ro.'.;ed cven,cuully so 

th.nt t.11.ey could be dif:'crentinlly :'ed. 

Generally, "the!"e was a r;re2,tcr need for tl1e intensive dairy :farr::CT 

to control t~c grass i..'Yltake of' the beef co.t-'.;lc than t!lcrc r1as urxlcr less 

dair:r herd for Su..-:i:n0r- Autur.m grass \·1!1:.ch co.used diff:.cu::.. tics in dry 

pcrious. 

'.','inter [;razini:; ;;n.s L'!SUO.lly provitlccl in a ro,c:.:rtion scym·a,.;e 0-_•o::t 

a) :.:attire nil:::..:r.E; cc-::s , 

b) heifer rcplncc~c:r.ts (if r.ot ir~=-~~c~ in a) ) , 

c) Yearli:r.s hei::'crs ( i:' t:1e:,· arc not G!"O.Zed o:'r t:le :f'ar::i.), 

and d) Yearline bee:' cettle . 

Some !'armers avoided t.1.e :problc::i o"!' hn·rine t::ree or focr ~obs of 

cattle by coni'inini::; tne bee:' cntUc to n dry nrco. clU!'in.c; the 17intcr an:l 

fee<l.ing hay or sil~ge \•;her.ever Ul'.'0.Zi.ng bccar.:e SCD..!'CC <lac to \·,ret ·;:co.t~1e:t•. 

I 

An intcrestinG trial bein~ ccnducted at ~u.a:a.::ro. A[f-.':!.cultv.ral ~esc.:trch 

Centre is testing -the feasibili t:,r of ·:1intcrirl_:; all the fer..J.lc s,.;ock 

( a , band c fron above) together (C.'.:U!tpbell D.!'.d Clo_:y-ton, 19G~) . If' t::is 



practice is s.lio·:m to be feasible on cor.uncrcial fa..-.·ms , it coi.:ld sir::iplify 

the erazi.~ ma.YJage~cnJ,; of tn:..xed farms considerably. 

The famers Ci.id not a~ to produce ca-ttlc 1·1i"!;h ?leaV'J 

c arc ase weights at slaushter ( 18 - 20 months o:f nfle) ancl generally 

carcase v1ei,chts of 375 - 1:.-50 pouncls r:erc attninc<l.. 

11""" . 11. 1= 2ull 3ec:' ?r cxiuc tion 

r earir1g bulls far slaU[;hJ.;er . ?fl.is c~nce ""'as r.:Qcle bccc.use bull 

carcases are not subject to eyc- aypraiso.l nethods of carcase eva luation 

for g:;"ad.ine pt.l!"poses , as are steer carca ses, und the far1:1crs r1crc of t he 

opinion that s t e er beef fro:n c1n:i.ry l>rcccb \'/D.f:. cli::.;cr :in:'...no.tctl ncai~t . 

Bull car case gradi ng is determined by \'tCit;ht , thts 3ivinr; the 

far:ncr more confidence t hat he is receivins a fair reJ.;urn ror his 

cattle . The other r eason for the c!ianee t o bu2.l beef pr oduction 1:1ns 

tnat the higher price being pai cl for bull beef provided t:~e c o.rco.sc rt as 

37G pounJ.s and over . 

So:nc fn:!."c::er s clid have di:'ficul tics in intensively rearin3 bulls on 

a dai .,.y fa:-n !!lo.inly d:.:.c to fightir.g anC. r.oun~.;in0. :Sulls cl.iti. cause 

the best deterrent anc:. quite effective. 

from fighting . 

T1'..:i.s ad vex se behaviour was very noticeable at 12 to 15 :!or.ths of 

age and during the Spring i t was often necess ary to br eak: U2_) large 

mobs of bulls into even sized groups. This ct' ten cau sod difficulties 

where the f armer was attemptine to breakfeed t!1e beef cattle nnd made 

it awkward to or ganise the grazinc management system. 

Another reason for the cU!'r ent inter est in bull beef production, 
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besides the high price a!:Ci. l ack of grading problems , is the hig."1.er 

g-.cor1th rate r eported for bulls c ompared r1i t.'li steers a.nd heifers . 

Tu.rton (1962) considers that 10 - 12 p ercent increase in [;r'orrt:r.. rate 

of bulls compm·ed- with steer s can be expected. · Hortcver , the increo.se 

in g;cowt h rate , is pro8ably related to t!1e ·1evel o:' f e eding, arid r:10.,:,r 

vary fro:n 0 - 17 :pe:!'.'c en t under I~ew Zealand conili. tions (:=veritt, 19G8). 

Everitt ' s vie:1 is supp o::::'ted by recent \'lork r1hich fournl the ef:'iciency 

of fe ccl conversion ir.to b e ef is very sinilar for bulls , hei:fers a nd 

steers (Joblin , 1970) . 

:".ne allocatioyi o:' i'ced bct'.'ICCC'. t:1e ::ciD·-i!l.['; CO\'.'S a m beef 

nniZlals r1as a major pYcbl cr.1 on rJ =-xed fctr::..3 \':::ere b oJ..:h closs es o:' s tock 

T!:c ~jo!" 

r.roblE:rr. tha t o.xc s c ·:m s : " ·,.,:1i c!1 cla s:::; o::' stoc· · ::;'.1otllcl r cce :!.vc 

-"r o r" C"c ' ) ci ·J. ,._,'l r ~ c f; .. ... ,.. " ..., .,... O ~ "CJ .. ; o " .... .,., ,~ ,i .... . · ..,. ... · -r .\ "J"' i)o-r"c ~- · . ,..,•; :!'·_"cc ..!..- ... .. ........ ! ... , ~ v .......... · -~ '._. ...... ._ ... :...- ... \ ... 1...<1. ""-- ... . ._. _ .,_,._ 1......U-i- • • ,.,,. - .,-_, ~ , _, . .. , .. .. ~...... J... ...... -

o: 08 cf on l :n ·· ::..~ : . 

c.:::count . 

prepared to sell t he beef c attle rat!1cr t :lD.n risk "dry i nc::;- off" t:1e 

co;7s earlier t han nm'Inal. 

However , this dec~ion c an noJc be used as a [;Cneral rule bec ause 

the question of when t o sell t he beef cattle in Jche face of a dry 

period will depend on the store caJctle prices ruling at the time , the 

stage of lac t ation of t h e co\'7s , ti1e r1eicht of the beef cattle and the 

probability that the f ar mer places on t he c1r y p C!'iod continuing for a 



furtner x weeks . Obviously, the nearer the CO'l'.'S are ,.;o ,.;:-:e end of 

lactation, when the dry spell occurs , t he :.10rc likely i s t~10 f nrr.:er to 

favour the beef cattle v1it!1 feed, cspecinlly if the:,· CJ:e lii<:cly to 

chanee from one sc:iea.u:e to another \Tl th n small i ncrcnsc i n \':eisht 

(for example a carca.se \•1ei[;ht increase o'!: 20 poi..mcb '!:ro;:i 370 to 

3£0 pounds in a bull r esults in the r evenue frem tne cnrcase increasing 

by a ppr oximat e ly %17) • 

:'.'~evertheless , beef cattle :have t:1e flexibility in so much as 

t!1ey c an usually be sold :~or slau!j!lter Y or at auction at any time of 

the year and this enables t he mixed farmer to ad just his stocking 

r ate to suit the season \'Ii thout penalizing the rJilking herd. 

tl=. 12. 2 Labour 

After t~e calf reo.ring stage , the labour required to manage 

• beef cattle i s v cry s..'no.11 • 

the only najor tasks and nornally t:ie hei'!:crs require t!1is ,crca,,;:Jent 

any.-.-ay, so t!l.'.:lt t:ie extra tine '.:a::en is r.ot i:;r ca,c . 

4 . 13 SU:.J.:ARY 

T'ne farmers were generally quite sati~:'ied wit!1 the Jcecl:1 .. nico.l 

feasibility of beef production (in its various forms) on dairy f'ar:ns . 

Their future p lans with regard to both beef and dair y produc tion r1ould 

be influenced mainly by the pr i ce r elationshi ps of bobby calves , beef 

and milk and most of t he farmers pr eferred to remain in a sit'..lo.tion 

that would allow for the expansion of either policy (beef or dairying) 

depending on the state of the r espective w.arkc,cs . 

JI ?hat is , provided kill;ng space is available a,c Jcl1e freezing vJOrks . 



CHAPTER 5 

THE CASE FARM EVALUATION 

5.1 JNTRODUCTION 

Three case farms were chosen for a detailed st~ of the feasibility 

and profitability of beef production on dairy fa:rms. The farms were 

seleoted purposively to represent d.if'ferent resource structures mainly 

with respect to farm size, soil type and management. 

A general deterministic linear programming matrix was developed an:l 

this model was applied to each farm after mald.ng appropriate betv1een 

farm adjustments. Y The matrix will be described in relation to the 

first case farm and the adjustments for the other farms will be noted 

in turn. 

5. 2 TI-ill LJNEA..~ FROGRAMUJNG MODEL FOR CASE F .ARM I 

Stewart (1961) listed the data required for constructing a linear 

programming model as follows:-

a) Decide upon the alternatives available, 

b) the restraints to impose, 

c) the units, 

d) the input - ·output coefficients·, 

, and e) the prices or net revenues to use. 

The linear programming matrix is given in Appendix 2 ani will be 

described unier the above headings. 

5.2.1 Restraints 

The restraints imposed on the model have been grouped in the 

y For example, feed supply and labour supply. 



following way: 

a) reconciliation and accounting restraints, 

b) labour restraint, 

and c) feed restraints. 

a) Reconciliations 

1) Heifer replacement reconciliation x1 

67 

This restraint ensures that suff'icient heifer replacements 

are provided for the milking herd. 

2) Beef calf reconciliation x2 

Calves of suitable weight prodooed by the milking herd may 

be reared for beef production or sold at four days of age as 

heavy bobby calves.1/ 

3) Heifer calf reconciliation x3 

Heifer calves from cows of sufficient productive merit may 

be reared as heifer replacements or sold as light bobby calves. 

4) Hilk reconciliation x4 

The milk produced by the herd may be sold to a dairy factory 

on a per pound butterfat basis Y or used to f eed c alves . 

5) Cow b eef transfer x5 

Cull coos are slaughtered at an average carcase weight of 

383 pounds. The beef is transferred through thi s row to the 

C0\7 beef selling activity P 3• 

y The Manawa.tu bobby calf pools have three weight classes of bobby 
calves: heavy, over C;> l bs; light, 50 - 65lbs; sld.nners, under 50 lbs. 

y The milk price is made up of the guaranteed price of butterfat plus the 
price realised for the products fran the solids-not-fat portion of the 
milk or the cheese price. Hov1ever, payment to the farmer is made per 
pouni of butterfat supplied. 
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6) Bobby calf transfer x6 

Mixed sex bobby calves which are unsuitable far rearing aa replacement 

heifers or beef production are transferred to the aotivi ty selling these 

calves, P
5

• 

7) Beef transfer ~ 

Beef produced by activities P
6

, P
14

, P
18 

ani P
19 

is transferred to 

the beef selling activity P 
15 

through this row to enable beef prices to 

be readily adjusted when canputing the parametric solutions. 

8) Calf feed reconciliation x
8 

Over the period of calf rearing (Au.gust to November), a dairy cow 

produces sufficient milk to rear five beef calves on a calfeteri.a.. 

This rem ensures that there are sufficient cows available when calves 

are being :fed whole mill:. 1!ill: powder may be used to supplement or 

replace whole milk if r equired. Activity (P
10

) supplies milk p owder 

equivalent to one pound of butterfat as wholemilk ar:d hence supplies 

0.05 uni ts of the feed required by one beef calf. 

This reconciliation is only necessary when the ratio of cows miJJced 

to calves r eared i s small (0.02 or l e ss) a s at higher rntios cal:f' feed 

i s accounted for by the ar~ual mi l k pr oduc tion reconciliation X . • 
;_. 

9) Heifer grazing r econciliation x
9 

This row r e strains t he amount of h eifer grazing t hat i s purchased 

o'ff t he f arm ( P27) t o t he number of r epl acement heif ex s i n the plan (P2) . 

b) Labour ~estraint x
10 

Dairy :farmers are very flexible in their attitude to work load i:f the 

extra work is only for short periods. This is the situation at calving 

time on the dairy farm which is the period of peak labour demand. 

This farmer considered "that provided a feasible combination af milling 

oows and calves (far rearing) were carried over the early Spring, then the 
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number of beef cattle on the farm would not greatly increase the work load. 

The f'armer specified that with his family and a single man, he would milk 

125 oows and rear 115 calves on a oalfeteria (heifer replacements and beef 

calves) but without the single man he would only be prepared to milk 90 co.1s 

and rear 4-0 calves. Excluding family labour, the above t\'10 combinations of 

cows milked and calves reared a.re f'easible with respect to Spring labour far 

a t.10-man and a one-man farm respectively. These base combinations 

represent the Spring labour supply by asstD:D.ing that the Spring labour require-

ments of two calves reared artificially a.re the same as that requil"ed for one 

milking cow. That is, the farmer supplied. 220 calf rearing units (o.r.u.) of 

Spring labour Y ani the farmer, "1i th a single man, would provide 365 cali' 

rearing units. A oali' rearing unit is the labour required to rear one calf 

over the .August to November period. The combinations of calves retµ"ed ard 

cows milked assumes a linear relationship for the labour requirements of 

these two enterprises. On theoretical groWlds, it could be expected that 

the functional form of this relationship would be more canplex than the one 

used. However, because the case farmers were prepared to work harder than 

usual for shor t periods, it was very difficult to specify t he labour 

situation precisely. The s implified linear labour function, while over-

looking economies of size in milking and calf' r earing, is easy to incorporate 

into t he raodel and it was considered that, because some error will usually be 

involved. in defining labour r estraints Y, no matter \?hat form the labora-

f'unction takes, the extra time involved in collecting detailed. information 

on labour requirements would probably not be Wan'anted by the extra precision 

obtained. in the linear prograr:tr:dng model. 

The labour feasibility ()f rearing calves on nurse cows for 8 - 10 weeks 

Ninety cc:liVs at two units plus 40 calves at one unit. 

For a detailed discussion cf the problems af de:f'ining labour requirements 
see Frampton (1964) and Kingma (1968). 
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anl subsequently milld.ng the cows was considered ex po&t·: ·!.lac e.use it was 

difficult to represent the two phases of this alternative (viz. calf 

rearing and subsequent milking) as a single coefficient though this could 

have been done by including a nurse cow transfer row. The optimum plans 

were also checked for labour with respect to beef cattle (post-weaning) 

because reliable data on the labol.ll" requirements of beef cattle could 

not be obtained from tile case farmers. 

c) Feed Restraints x
11 

to X
27 

Twelve monthly feed restraints (x
11 

to x
22

) ensure that the feed 

demarxled does not exceed the feed supply in" e.rry month. 

The yeax is divided into two periods: 

1) September to Uarch X
12 

to X18 

In these months, the grass feed supply is measured in terms of 

the carrying oapaci ty of the farm under the normal rotational 

grazing system crf the farmer. 

October to January. 

Hay may be made at any time from 

2) Auril to August x
11

, x
19 

to X22 

T~..c f eed suiJply over t his period is specified. as closely as possible 

to the pattern of grass grooth and the programme can rea llocate the 

grass grcxm endogenously according to the activities in the basis by 

transferring feed ahead in situ. This is a similar teclmi que to t hat 

described by Coutu et al (1959). 

This system attempts to simulate the grazing management of the 

farmer \7ho saves Autumn an:l Winter grown grass for feeding stock in 

the Winter ani early Spring. The technique is conmonly known ns the 

"long rotation" wintering system a:lopted by many farmers in dairying 

areas which can usually rely oh sane Winter grass growth (Campbell arxl 

Clayton, 1966). 
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In this format, the extent of the feed transfer f'rom Ai_)ril to 

August is only limited by the a.mount of grass groffil in these months. 

In reality, grass can only be carried forward for two months at this 

time of the year, without a loss in nutritive value, whereas the 

progranme could transfer feed four months ahead.. In t.11.e mode 1, the 

livestock activities in the basis require feed in most Winter months 

and hence, the situation has not arisen of grass being transferred. 

more than two months ahead. 

If further activities were added to this matrix which required 

say, only August feed, from the Winter period arrl these activities 

entered the plan, then the model may require further restraints to 

keep t..tie feed transferred within practicable limits. 

The third group of feed restraints are hay reconciliations (x23 to X27) • 

These restraints ensure that the hay required by liyestock activities is equal 

to the hay purchased ( P 
20

) plus the hay made on the fa.rm ( P 
21 

to P 
24

). For 

convenience, all hay purchased or harvested is transferred into x23 and fi'om 

there transferred to other hay rems (x
24 

to x
27

) by a series of hay transfer 

activities (P25 to P28). 

5.2.2 Feed Supply 

The feed available in each month (B column, x
11 

- x22) was cal­

culated by multiplying the stock carried. on the farm and the supplementary 

feed produced in each month, by the feeding standards given in App:endix 2. 

The linear programme is able to redistribute the available monthly feed 

supply to other enterprises. This specification of feed supply, together 

with t.lie feed transfer activities (P31 - P34) ensures thnt the present 

stocld.ng rate is not exceeded at any time of the year except during the 

Winter by conserving extra Autumn saved pasture. This approach is valid 

in the study because it VI as not intended to examine the developmental 
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problem of increasing the stocld.ng rate but rather to investigate the econ-

omics of substituting beef' cattle for milking cc:N1s at a similar stocking inten-

sity as that previously operating. 

5.2.3 Capital 

The capital required for stock am seasonal finance was not 

anticipated to limit alternative plans am was not included in the restraints. 

The di:N'erence in capital involved between plans was taken into account 

ex poste. 

5.2.4 Activities 

The input/output coefficients of activity P1 will be explained 

in detail because many of the principles explained. for this activity are 

comnon to other activities. The following discussion will then rely on 

points discussed far activity P 
1

• 

1) UiDd.ng cor1s P 1 

T'nis activity comprises large framed milking oows which produce 

315 pouros of butterfat per can (-315 in x
4

) and require ro percent Y 
replncement heifers (0.3 in x

1
) from P2 • The cull ccms are slaughtered 

at 383 potmds carcase weight and hence each unit of the o.ctivi"bJ supplies 

88 pounds of cow beef (-88 in x
5
). The co•?s have a 95 percent calving of 

which 40 percent ( -0.4 in x2) are heavy bull cal._:res or heifer calves 

suitable for beef production, 40 percent (-0.4 ~ X:~) are heifer calves 

from cows of sufficient pra:luctive merit to be reared as heifer replacements 

and the remaining 15 percent ( -0.15 in x
6

) are mixed-sex bobby calves which 

are sold for slaughter. 

The mid-point of calving is the first week in August am aver the 

f ollo.'7ing 10 - 12 weeks a CCJVI produces milk equivalent to 100 pounds of . 

butterfat which is sufficient to feed five beef' calves on a oalf'eteria 

1/ Twentythree percent culls and seven percent deaths. 



It has been estimated in a preceeding discussion that a miDdng co'll 

required twice the amount of Spring labour (2 in x
10

) as a calf reared 

artificially. This labour requirement refers to t..l-ie work involved with 

calving an:l milking over the August to November period. 

The cOVls may be used to nurse rear heifer calves for eight weeks 

or beef calves for 10-12 weeks as it is assumed t..°11.at the feed cost 

with this system is the same as f.'or artificial rearing Y. 
The labour required to miD< a cow over the early Spring is asslmed 

to be the same as that required to foster calves onto a nurse cow. 

However, if calves are nurse reared far 10-12 weeks, they have a sl!'.aller 

labour requirement than artificially reared calves Y. The decreased 
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labour requirement of calves reared on nurse cows far 10-12 weeks and then mil..'lc-

ing the co\? post-weaning was not included in the matrix but the possibility 

was examined ex uoste. 

The derivation of the monthly feed requirements for P 
1 

is shO\ln in 

Append.ix 1. The hay requirements (x
23 

to x
27

) are_ dietary constraints 

to ensure that the proportion of hay feed is in accord.a.roe with good 

husba.11dry practice and the production level assumed. This procedure 

has been used for each livestock activity. 

From t he ma:trix given .in App:endix 2, one unit o'f' activity P requires 
y 1 

16.4 pounds of D.O.M. as grass in August, 19.1 poun::ls of D.O.J.r. as grass 

in September, 20.5 pounds of D.O. M. as grass in October, ••••••••••••••••• 

7. 7 pounds of D.O.M. as grass in J'une and 12.6 pounds of D.0.1.:. as grass 

in J'uly. Similarly, one unit of activity P
1

, requires 2.0 pounds of 

D. 0 .M. as l).ay in l!ay, 3. 5 pounds of D. 0.1f. as hay in June ...•........•.. 

1J' See section 2.5.1. 

~ Section 4.8.4. 

y Feed is measured by the standard Digestible Organic Matter (D.O.lI. ). 
For an explanation of this concept see Coop (1961). 



and 2.0 potmds of D.O.M. as hay in September. 

2) Heifer replacements P 
2 

One unit of this activity requires 1.09 heifer calves :f'l.1cm 

P 
1 

which are fed wholemilk or milk powder at the rate of 15 pounds 

butterfat equivalent (16.4 in x4) to produce one rising two year old 

heifer replacement. 

Thus, nine percent extra calves are re~ed to provide the 

necessary number of rising two year old heifers. The losses are 
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mnde up of five percent deaths :f'rcm birth to vreaning and four percent deaths 

from weaning until the heifers enter the herd. 

This method of incorporating losses has been used in all the calf' 

rearing activities P2, P11 , P12 , P13 and P14• 

In XS the coefficient is the proportion of 20 pouncls of butterfat 

(the row uni ts, XS) that P 2 requires for calf' rearing Y. 
As with other cali' rearing activities each unit of output requires 

one unit of Sprinc labour as defined previously. 

The feed requirements (x
11 

to x
27

) have been est:Lrnated on t..°11.e s rune 

basis as for beef cattle but assuming a slower growth rate Y. The 

replacement heifers enter the herd (P 
1

) in May an:l hence the Gl'ass feed 

requirements fall sharply at this point (Xj_g to x
20

) because only the 

year lings are included in P 
2

• 

3) Product Selling Activities P
3

, P
4

, P
5

, P
8

, P
15 

and P
16 

Beef from cull cows and beef cattle (bulls in this instaree) 

is sold . through activities P3 rurl P
15

, having been transferred from 

the producing activities by the transfer rows x
5 

and x
8 

respectively. 

Similarly, light heifer calves and. mixed sex bobby calves surplus to 

replacement requirements or unsuitable for beef production are sold 

through the selling activities P4 an::l P
5

• 

11· That is, 16.4/20 is o.s2. 

y See App:endix 1. 

Both activities were 
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included to allow different net revenues to be used it' required. 

Heavy bobby calves surplus to beef production requirer.ients are sold 

at a higher price than P
4 

and P
5 

through activity P
16

• 

MiDc is sold on the basis of the total final payout per pound of 

butterfat by activity P 8• The Co-operative Dairy Company supplied by 

this farmer produces butter and casein and hence, the payout to the 

farmer consists of the guaranteed butterfat price paid by the Hew 

Zealand, Dairy Board plus the profit from the sale of casein. The 

total payout used here is actually paid in two ways, firstly, as a monthly 

interim payment for milk supplied throughout the lactation period end 

secondly a final (or bonus) payment at the end of the season. 

analysis both payments are combined Y. 
4) "Baby beef Production Y P 

6 
and P 

7 

In this 

MiDd.ng cor1s may each nurse rear two calves for nine months. 

On case farm 1, the nurse cows are taken from the milking herd to be 

sold as culls at the end of the season. Hence, there is no feed 

required by these activities for the nurse cov1s in June. The beef yearlings 

may then be sold either at 300 pounds or 450 pounds carcase weight in June 

(P
7 

- 10 months) and November (P
6 

- 16 months) respectively. 

The nurse cow activities supply the same proportions of calves an1 

cow beef as in P 
1 

but they require additional beef calves for rearing 

through x2 after allowing an eight an:l seven percent deat."1. rate in P6 and 

P
7 

respectively • 

.Activity P
6 

produces two 15 mont."1.s old beef cattle eaoh cf 450 poWlds 

carcase \'/eight ( 900 in x7) and this beef' is 'b:'ansferred. to the selling 

JI Thus, "the milk price" implies the total final payout for milk 
supplied which is paid to the farmer on a per pound butterfat 
basis. This convention will be foll0\'1ed tlu<oughout the discussion. 

y "Baby beef11 in this instance refers to beef cattle slaughtered 
between 10 - 15 months of age. The carcase weight ranges from 
300 - 450 lbs depending on age at slaughter. 



selling ~tivity. The revenue from the sale or beef cattle in P7 is 

included in the net r evenue because the cattle may be sold. to other 

fnrmers for growing to slaughter. The Spring labour requireL1ents of' 

both activities (calving and "mothering- up") is the same as for a 

milking co11 (2 in x
10

), but no additional labour is requ:i.xed for the 

calves. 
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The feed requirements of the cows and the beef cattle a.re aggregat ed 

in X11 to X27 :f'rom the tables in .Appen:lix 1. 

5) Calves reared for Beef Production P
11 

to P 14 

On this case farm, buJ.l calves may be reared for beef production 

and sold either as weaners (three or six months of age) , ycarlil'l[;s 

(13 months of age to qualify for the Government incentive payment) or 

slaughtered at 425 pounds carcase weight (18 - 22 months of age.). 

These activities are P
11 

to P
14 

respectively. 

J.\s for P2' t.lie calves and milk r equired. by these activities incorporate 

the expected losses and milk is fed at t.11e rate of 20 pourrls of butterfat 

equivalent per calf' over 10 weeks. Hen::e, the coefficients in x2 , which 

includes losses, corresy,>ond to the coefficients in Xa because the latter 

rem is neasured in uni ts o'f' 20 pounds o~ buttcrfnt. 

Eac h activity requires one unit of Spring labour if the calves are 

reared artif'icially on buckets or a calf'eteri.D.. The weaners nre sold 

in mid-December (P 
11

) aru mid~laroh ( P 12~ \7hilst in P l:3 yearling store 

cattle are sold at auction in early Octooe:c af'ter the incentive pn_yment 

becomes payable on 30 September. The beef cattle in P 
14 

(as in P 
18 

and 

P 19) are slaughtered in six draf'ts from January to llay. 

T'ne feed requirements are taken from A!)per.dix 1 adjusted for the 

selling times of each activity. 
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6) Bobby calf purchases P9 

Heavy bobby calves of suitable breeding for beef production 

may be purchased at four days of age to supplement beef calves produced 

by P
1

• 

7) PuxcP.ased calf feed P10 

J.r:i..JJ<: powder may be purchased to rear calves d.epeming on the 

availability of wholemilk. This case farmer considered that feeding 

wholemilk to calves was more convenient than mixing milk porrder and 

would not be prepared to use milk powder if wholemiL.lc was available. 

The miJJ< powder is purchased in terms of the whole milk (equivalent to 

one pound of butterfat) it can replace for calf feed. 

coefficient in x8 is t.~us 0.05. 

8) Beef trading activities P
17

, P18 and P
19 

Three months old weaners may be purchased. a.nd sold at 

13 months of age (P
17

) or slaughtered at 18 - 22 months of age (P
18

). 

Both _ these activities quali:f'y for the incentive po~ent. 

Weaners may also be purchased at six months of oge and slaughtered 

at 18 - 22 months (P19). 

T'.ne feed requirements (from .Appendix 1) are adjusted for the time o£ 

purchase and sale. As with all other livestock activities, separate hay 

and grass requirements are used in rows x
11 

to x
27

• 

9) Hay .Activities P
20 

to P24 

Hay may be purchased by activity P
20

• Hay made on the farm 

requires grass to be saved in each of two consecutive months from September 

to J' anuary. One bale of hay requires saved grass equivalent to 0.53 pounds 

of Digestible Organic llatter (D.O.M.) per day for two months and it supplies 

0.66 pounds of D.O.H. per day for one month, assuming a total rutrient loss 

of 38 percent. 



10) Hay Transfer Activities P25 to P28 

As was discussed previously all hay i s supplied into the lfay 

hay row (x
23

) and tro.nsferred ahead up to September (X27) nccord.ing to 

stock requirements . This procedure is used merely to save the repet-

7C 

ition of having four hay producing ani one hay buying activity for each 

of five hay using months. 

11) Hei:f'er Grazing P29 

Grazing off the farm may be purchased for heifer replacements 

for twelve months ficm May until the :following April. The activity 

is linked to P 
2 

by the heii'er grazing reconciliation (X9). 

Negative feed requirements are inserted for the activity, repres-

enting the amount of grass and hay eaten by the heifers while t.liey are off the 

farm \7hich reduces the feed used by P 2 and makes more feed availabl e on the 

farm. 

12) Buy Laba.ir Ac ti vi ty P 
30 

Labour (single man) may be employed on a permanent basis and t his 

activity supplies 145 uni ts of Spring labour to x
11

• 

The permanent labour supply of 220 uni ts (B column, x10) co'l'!!!_)r iscs the 

farmer and family l abour over the Ausust school holidays . The Spr;ng 

labour supplied by the farmer and the employee are expressed ir. culf 

rearing units (o.r.u.). 

13) Feed. Tral"..sfer Activities P 
31 

to P 
34 

These aotivi ties enable grass to be transferred ahead for use in 

the following month in situ. The period over \7hich grass can be 

transferred is f'rom April (x
19

) to August (X
11

) inclusive . 

Units and Input/Output Coefficients 

The wtlts used are shown on the matrix in A~:en:lix 2. Feed units 

are expressed as pounds of Digestible Organic llatter supplied or denand.ed 

per day. A per day basis is preferred to a total measure since A.'1.imo.J.. 

Nutrition studies use feed intakes per day as the basis of scientif'ic work. 
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5.2.6 Activity Net Revenues 

The prices or net revenues for each activity have been 

calculated by subtracting the costs which are not camnon to all enter-

prises from the gross revenue. The fixed changes Y ( iroluding 

ta'lCation) are not included in the model and are subtracted from the 

total net revenue obtained by the linear programme After computation 

to calculate the tax--paid profit. 

Owing to the supplementary and complementary nature of' gt<oups of 

activities, some variable items (products an::l costs) have not been 

directly incorporated into the activity net revenues but are accounted 

for by buying, selling or transfer activities. 

Examples of Net Revenue Calculations 

The detailed net revenues for milking cows and 18 months old beef 

cattle production from calves reared on the farm are given below. 

a) Het Re-.~enue for a Jersey-Friesian Cross l.rilki..iig Ca.1 (P 
1

) 

i) All revenue items are accounted for by selling activities 

and hence, t here is no assigned revenue. 

ii) Var i abl e costs 

1. animal hetl th = ,S2.oo 

2. br eedin3 expenses = %1.70 

3. daixy shed expenses = %1.60 

4. electricity = %2.00 

5. freight = %2.00 

Total assigned variable costs = %9.W 

Net Revenue = 

The term "fixed charges" is used here to mean the sum of the overhead 
costs (interest, principle repayments, rates and insurance) and the costs 
common to both milk and beef production (fertilizer, repairs and mainten­
ar:ce, vehicle expenses etc.). 



20 

b) Net Revenue f'or 18 months old Beef Cattle Production (P 14) (1 beast) 

i) Revenue 

Government incentive payment = %10.00 

= $10.00 

ii) Variable Costs 

1. animal heal th = $1.50 

2. freight = %2.00 

3. s1..ll1dry = %1.00 

Total assigned. variable costs 

Net Reverrue = 

All the net revenues f'or case f'arm 1 aotivi ties are shown in .Appendix 3 

(table A. 3. 2.) 

5.2.7 Parametric Solutions 

A series of solutions to the linear programming model are 

presented in Appendix 4 for case farm 1. Each set of' solutions is a 

parametric analysis of' the model to determine the optimum combination 

of' beef' and dairy cattle at a range of' milk and beef prices. 

The prices for milk and beef are considered to be a major source 

of uncertainty in forecasting profitability and opt:ilnum plans are given 

at all prices Vii thin the range considered most likely to occur in the 

future. The milk price is varied continuously f'rom 20~0 to 38.0 cents 

per po1..ll1d butterfat at each of seven beef price levels within the range 

of $13.50 to %25.50 per 100 pounds of steer or bull beef (in $2 intervals). 

5.2.8 Beef Cattle Price Correlations 

The parametric analysis discussed in the previous section is 

difficult to analyse as a variable price model for two products Y 

JI For example, see Heady and Candler (1963). 
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(milk and beef) because the beef schedule price can be expected, 

a priori, to influence the price of store cattle sold or purchased.. 

That is, an alteration in the schedule price of beef (activity P 15) is 

assumed to change the prices of activities which either. purchase store 

cattle (activities P17, P18 rutl P
19

) or sell store cattle 

The beef schedule price is 

also asstuned to influence the price farmers are prepared to pay for 

suitably bred bobby calves, to rear for beef production. 

Kingma ( 1968) derived a simple linear regression between the beef 

schedule price and store cattle prices at auction far traditional beef 

breeds (Angus and Hereford). There is not sufficient data available 

on t..~e auction price of dairy bred beef cattle to derive a statistical 

correlation coefficient far this study.Y Furthermore, had such an 

analysis been attempted, the results would be subject to error from a 

number of sources. 

a) The Da:i.:ry Industry Beef' Scheme was introduced in the 

1969/70 season and it may markedly affect the values of 

store cattle in t he future. 

b) l.lany other ·f actors may influence the price of store cattle 

besides the beef schedule price. The supply of store beef 

cattle is a very complex function of past prices and past 

trends in breeding cow numbers. This implies that a l agged 

statistical model J/ would be necessary to explain present 

stare cattle prices. Furthermore, the variation in grass 

growing con:li tions through the district, the aoount of 

killing space available at the freezing works and maey other 

Hor1ever, three months old weaner prices in the 1969/70 season have 
been discussed by Clark and Green (1970). 

See far example Foote ( 1958) and Nerlove ( 1958). 



factors also inf'lu.ence the :?rice farmers are prepared tp 

pny for store cottle. 

c ) The supply o'f: store beef cattle from dairy fa.ms raay be 

influenced by the export price of bobby calves since an 

increase in the expor t bobby calf price will decrease the 

relative profitability of beef production from dairy calves. 

Hence, the price paid by dairy farmers for store cattle nay 

be i nf'luenced by two export schedule prices, t.rie beef price 

and the bobby calf pric e . 

d) The final dif'f'iculty in calculating a correlation bet1·1cen 

beef schedule prices nnd store stock pr ices, is that a gr oup 

of dairy-bred steers will usually be placed into t'i10 beef 

grades at slaughter .JI The price difference bet\·reen the 

grades has varied from %1 to %4. 50 per 100 potmds beef over 

the last ten years. lio\'lever, not only does the price 

different"ial alter, but , due to the var iability of the subject-

ive era.ding methods used, the proportions of animals from a 

group of beef cattle of similar \'7eight, age , conformation an:l 

fat cover, placed in each grade may vary between 'f:reczing 

works or between seasons. 

For these reasons, t.li.e beef prices for store cattle were derived 

af'ter discussion with the farmers in the survey r ather than by the 

statistical analysis of .historical records. 

Seven schedule beef prices ( 1 - 7) were chosen for steers, bulls or 

heifers and at each level, a market price was calculated for beef cattle 

purchased (bobby calves, three months and six months weaners) nnd beef 

cattle sold (three months and six months weaners and yearl ings 13 months 

y F.A.Q. and Boner Ox (or its equivalent for young steers Y. A.Q. ) . 



of age) . The calculat ions \?ere based on the expected carcase weieht 

of the cattle at the time of sale. The correlated beef prices are 

given in A!:1Pendix 3 (Table A. 3.1). 

However, \'lith any such set of prices, variations will occur 

in the short term because price correlations are an aver age, long tel"!'.l 

phenomenon and fluctuations about the assumed prices will occur in the 
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short term. Such fluctuations may change the c ombination of alternative 

policies in the optimum p l o.n. An example of this short term price 

variation, was the considerable dif'ference in the prices paid for four 

day old Friesian calves in the ::rurvey area in 1969. The price varied 

from ~12 to %17 per calf. This was due to mo fac t ors. Firstly, 

the opening beef schedule price is announced in .January whereas calves 

are sold for beef raising four months earlier . Hence, t..lie price decided 

on by the buyer and sell er depends on their expec tation of a c hange in 

t he beef schedule from the previous yea:r . Secondly, calves are usually 

bought privately l'1!l.ich i s an :imperfect pricing mechanism because it takes 

sorne time for changes in the market pr ice to be disseminated t hroughout 

a district. 

5 . 3 CASE PA"JJ { I 

5. 3. 1 General Outline 

The d.D.iry :'Drn consists of 225 acres of sandy soil anl is 

situated at Glen Oroua, 20 miles from Palmer ston North. 

The f arm is made up of mo blocks . The "home" farm is 120 acres 

consisting of' 110 acres of flat land with two sand dunes of five acres 

each. The area is all in grass and is subdivided into 2:5 paddocks. 

The "runoff" is half a z:dle !'ran the "home" farm with a main hiehway 

farming access between t..lie two =t;>locks. The runoff consists of 105 

acres of flat land bisected by a s arxl dune. This area is all grassed 

and. is subdivided into 11 paddocks. 
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The "home" farm has a modern house, an 11 aside herringbone milking 

s..'1-ied, a calf' rearing shed, an implement shed and two hay barns, Ylhile 

the runoff has a hayshed and a new set of cattle yards. Both areas have 

good high pressure r1ater supply systems provided f'ran bores on each block. 

a) Clir:i~te and Soils 

The fa.rm has an annual rainfall of 33 inches which is evenly dis-

tributed between the Winter and Summer . H011ever, rainfall for arry 

particular Spring, Summer or Autumn month is quite variable between yea:rs 

(see Table 5.1). 

T.ABLE 5.1 
CASE F.ARM I 

Rainfall ( inches 

Month 

Average Year Range Y 

October 3.8 0.2 - 6.1 

1fovember 3.3 0.9 - 6.0 

December 3.3 0.5 - 9.1 I 
! 

January 3.0 o.s - G. 4 

February 3.0 0.6 - 1-. 0 

1~a!'ch 2.4 O.G - 8. 2 

April 3.3 0.4 - 4. 8 

y Rnnge over the last 13 years. 

Source: i.:eteorological Observations (1957 - 69) : Anon. (1957). 

The warm sun:mer ter:Iperatures and windy climate reduce the effectiveness 

of summer rainfall on this sandy soil, so that even average rainfall over 



the December to March period is associated with a rapid decline in gt<ass 

growth. 

The "home" farm consists of a medium fertility Foxton Black Sari.a. 

with a high water table. This area provides good Summer grass gro.vth, 

relative to many other sand country soils, but it tends to get very 

wet in the '1/:i.nter owing to the height of the water table. The soil 

type on the runoff is a la.'1 fertility Himatangi Sand with a lo\7 \'Tater 

table. 1'his area complements the "home" farm by providing a good 

stock wintering area but it dries out very quickly durin3 the Stnmner . 

b) Stock Numbers a:nd. Production 

The stock wintered in 1968 were as follows: 

140 Jersey Friesian cross cows, 

50 crossbred yearling heifers, 

and 105 Friesian yearling bulls . 

In the 1968/69 season, 39,000 pounds of butterfat were produced from 

125 cows. Sixty yea:iling bulls were slaughtered bet\'/een December and 1!ay 

at 370 to 420 pounds carcase weight and 40 yearling bulls '\'Jere sold nt 

auction from August to Fovember . Fifty bull cnlves were i·co.red r1i -ti1 the 

:heifer calves on calfeterias whilst t he remaining 55 bulls nc~·c ?urcl n3cd 
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as weaners in :'.ny. Hay r:as the only suppleoentary feed uned; 1500 bales 

were produced on the farm and 2500 bales were purd10.secl. 

c) Finnncial Position 

The farmer has a 40 percent equity in the land arrl. buildines. He 

has an overdraft with a stock firm which also provides short-tern finaree 

for purchasing beef cattle. The level of imebtedncss means that the 

total net revenue from the farm must be oaintained at leo.st a.s high o.s the 

preeent level an:1. the farl!ler is unable to decrease his work load with, say, 

more beef production unless th.is results in a higher contiml.:i.ng net revenue. 



d) Perso:'.'lal and Lcboc:r Considerntions 

The f'armer, who was in his thirties, is married with three sons 

aged 10, 11 and 13. Some f'arm work is done by the farmer's wif'e and 

family \'lhich is mainly calf rearing and stock shifting during the 

August school holidays. In addition,· one permanent single man is 

employed and caSu.al labour is employed for a month t.h.rou~h the 

Federated Farmers Group Labour Scheme. 

e) l.ia:nagement 

The two blocks are run together, and stock are transferred beti?een 

the areas according to the grass available. The milking herd is given 

priority on the home farm and only in an exceptionally dry season 

would it be grazed on the runoff during lactation. The bulls are 

usually grazed on the runoff af'ter they have reached six months of age 

although s illall groups of bulls are sometimes brought back to the home 

farm far a fe\·1 weeks prior to slaughter. All other stock (heifer an:1. 

bull calves, yearling heifers and dry cows) are allocated to each area 

depending on the feed position. The yearling heifers were grazed off 

O t ' 
V .) 

the farm f'rom January 1969 until May 1969 0\7ing to the very dry conditions 

t."riat Autumn, but future heifer grazing is only available on a 12 nonthly 

basis from lfay until the fallowing April. 

In the past, half the hay required, or more, has been purchased 

depending on Spring-Summer growth. The price of hay has increased by 

50 percent, :f'.rom 40 to 60 cents per bale in the last tbxee years and the 

farmer is endeavouring to harvest more hay on the farm. 

This farm is subject to wide f'luctuations in grass growth during 

the Spring, Summer and Autumn months due to the variation in the rainfall 

over these months. This factor is simplified in the linear programning 

model by using f :i.xed average coefficients for the feed supply of the farm. 
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However, it was not possible in the time available, nor was there sui':f'-

icicnt clata., to use a more sophisticated technique to sinru.late the 

uncertainty facing the c O!!lf!1ercial farmer with respect to cl:i.r.'latic 

conditions and grass grol'1th. Hence, it is very ir.iportant to combine 

beef and hay making policies with the t!!ilking herd in a \7 ::>.y tJ1.8.t 

allows flexibility in the sys tern aver the er i tic al Sumner nonths . 

f) Summary of the Important Coefficients for Case Far m 1 

a) Tl~is farm is concerned with beef production from Friesian and 

Friesian cross bulls. 

b) Thirty percent heifer replacements are required. 

c) The average butterfat production is 315 pounds per C(J.'f . 

d) Purchased hay costs 60 cents per bale. 

e) Hay produced on the farm costs ;:.() cents per bale. 

f) Heifer grazing may be purchased f'or /324 per year per beast. 

g) Tb.e cost of' labour for a single man is %1,560 per year or 

%30 per week. 

h) The beef incentive payment of %10 per head is included for 

activities P 13, "D 
~ 17' arrl P1s· 

5.3.2 Solutions for Case Fexm 1 

The pexn.metric solutions to case farm 1 are given in Append:L""< 4=. 

At each of seven discrete beef price levels Y, t.11.e miJJ( -:;>rice has been 

varied contirru.ously aver the range 20 - 38 cents per pound butterfat. 

5.3.3 Parametric Solutions 

At each beef price level, a series of optimum plans have been 

derived. For each plan the main physical and financial factor levels 

have been given. These are the net revenue, milk production, permanent 

labour hired, the rn.nnber of beef calves and weaners purchased, the number 

of beef cattle sold at 13, 15 and. 18 - 22 months of age and the total 

Y The seven beef price levels corresponds to a beef schedule price of 
%13.50, t15.50, %17.50 ••••••• %25.50 per 10J pounds. See .Appendi.~ 3. 
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number or dairy cows. The oanbination of these nctivities in each plan 

has been tabulated against the milk price to produce a set of one-price 

variable solutions Y. 
For example, at beef price level 1 Y, there are six plans which 

are opt:imum within the milk price range 20 to 38 cents. The first plan 

(plan Ai) is opt:i.mtml from 38.00 cents dmm to 25.61 cents per pound 

butterfat. At 25.60 cents, plan Ci becomes optimum involving a decrease 

in miDdng c<::NI numbers and an increase in the level of beef activities. 

Similar)Jr, when the milk price is lowered to 25.iO cents, 24.70 cents 

and 24.20 cents plan Mi' Fi and Gi' respectively, become optinn.lm.. 

Finally, at 24.iO cents per ·pound butterfat, plan Hi becomes optimum. 

Plan Hi remains the optimum plan until the miDc price falls below 20 cents. 

1'here are seven sets of solutions similar to the one described above 
3, 

for this fa."'ln, one for each beef price level.Y 

Each set of solutions provides a normative butterfat supply :fU..~ction. 

That is, a functional relationship between butterfat output and the milk 

price Y( expressed per pound butterfat). Alternatively, a single plan 

can be taken fran the parametric solutions. The plan is the optirm.un 

at the milk to beef price ratio at which it occurs in .Appertli.x 4 . 

5.3.4 ~he Presentation of Parametric Solutions 

The divisibility assumption of linear :programming allows the 

factors (resources and products) to be produced. or used in fractional 

units. In most cases, no significant error results from rounding the 

activity levels to the nearest whole number ani this procedure was adopted 

here. One exception is the labour hire activity (P 
30

), in which case 

y See, for example, Heady and Candler (1963). 

JI See Appenlix 4. 

y Similarly for case f a..ms 2 and 3. 

j/ This is explained and presented in Section 5. 5.2 



:f'raotional uni ts of lcbou:r can be incorporcted by eo.ploying casual labour 

or cont-actors for tasks lil:e cattle spraying, fencing, hay cnrtuee and 

drain cleaning. Hence, the units or labour hired have not been rounded 
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o.nd fractional units should be interpreted as casu.ul labour or contractors 

employed for part of a yea:r . 

In the pm-a.metric procedure used in this study a series of plans are 

derived at each beef price level. In many cases the s a.me physicn.l plan 

is obtained at more than one beef price. That is, the plans huve iden-

tical enterprise combinations. However , the net revenue nnd the shad0\7 

prices of excluded activities a:rd the restraints are different. 

The identical physical plans are given the same code ( say plnn A.) 

in the presentation of the para~etric solutions. Hence, a particular 

plan is referred to by its code and the beef price level (1 - 7) nt 

which it occurs. For exarnpl~, plan A ocoUi.' ~ at five beef price le-vels 

(A1, A
2

, A
3

, A4 and _A5) . 

In order to si.mplii'y the presentation of the parametric solutions, 

the beef activities P
13

, P
14 

P
17 

and P
18 

have been a.gE;t'e~eted in pnirs 

on basis of the class or stock purchased or sold. 7his proced:.iro r:w.y 

be cro:'ried out because the growth r ate of the beef cattle in c.'.l.ch o:: 

these activities is ti.le s.'.lme at e. given point o:' ti:::c . ':'::.c feed. rc q...:.i:::'c-

ments only Va:J..•y with the tine of purchase (calves or t!~ec r:io:r!.;hs olcl 

neaners) and the time of sale (13 ar 18 - 22 t:'.onths of o;::e) . !'or cxa'1'.:>lc, 

the total number of store yearling cattle sold is the level af octivity P
13 

plus the level of activity P
17

• This procedure has also been adopted 

for pUJ.<cho.sed furee months old '17eaners (? 
17 

plus P
18

, ndjusted for the 

respective losses), nn:l beef cattle slaughtered at 18 - 22 t:10nths of o.ge 

(P14 plus p18) . 



5.3.5 The Farmer's Future Policy 

A wide range of milk and beef prices have been used owing 

to the :f'uture price uncertainty for these products on world markets 11. 
However, in t..~e 1969/70 season the milk price is expected to be 

33 cents per pound butterfat Y am the beef price is assumed to 

remain at the 1969 schedule of t21.50 per 100 pounds bull beef Y. 
The farmer's present policy was compared v1ith the optinru.m plans, 

with and without the Government beef incentive payment Y, at t he 

above miD<: and beef prices. The optimum plan \?ith the incentive 

payment is plan F 
5 

and without the incentive payment the optir:n.nn is 

plan A5• 

Table 5o2. 

The physical plans with their net revenues are ~iven in 

Firstly, considering the plans includd.ng the incentive payment 

in Table 5.2. At 1969/70 prices, the optimum plan (F
5

) indicates 

t!l.at the farmer should increase beef production and decrease milk 

production to earn an extra t1,356 net revenue. 

JI See Section 3. 2. 3. 

y The :fa..'l"ffier expected the total payout to be 33 cents for whole-miJJc 
to be compared Vlith his average return fCJ!' the last t hree seasons 
of 3~.5 cents per pound butterfat. 

:2/ For the weight range 376 - 550 pounds carcase weight. 

~ This second comparison was included to show the effect of removing 
the incentive payment on this farmer's optimtUD. plan. For the 
details of the incentive payment see Section 2.9 
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TABLE 5.2 
PLAN C011PARISONS - 1969/70 PRICES y 

CASE F .A_'!tl.i I 

Milk price - 33 cents per pound butterfat 

Activity 'iii th incentive paymer t Wi thout incentive pnyment 
.Activity Code 

Farmers Optimum Farmer 's Op tir.11 .. 1m 

Plan ?lan T.' -5 Plan Plan A 

MiDd..ng cows p1 125 68 125 18G 

Milk product ion Ps 37,700 20,704 37,700 57, 72G 
(lbs butterfat) 

- 23 - -Nurse cor7s PR ' 1 
Tota l cows - 125 91 125 186 

Beef calves purchased 
(4 day old.) pg - 25 - -

l9eef v1eaners purc hased 
y 

p17+P18 55 153 55 -
'..L'otal calves reared 
(incl. heii'ers) - 90 90 90 61 

Store cattle sold.01 p13+P17 40 79 40 -
Beef cattle sold jj 

(15 months) p6 - 40 - -
Beef cattle sold p18 69 79 60 -
( 18 - 22 r.10nths) 

Hay pui·cho.sed 
p20 2500 - 2500 15 

(bales) 

Heifer grazing [?29 on-farm off-farm on- farm off-farm 

Perrannent labour hired IP30 1.0 1.0 1.4 (single ?lllln) -

lret Revenue (%) - 16824 18180 15774 17258 

Note : 1. All plans are computed at beef price level 5 (,321.50) and milk nt 
33 cents per pound. butterf'ot. 

2. The total number of weaners purc hased takes account of denths . 

3. The farmer sells store cattle f'rom 1:3 - 16 months of age, whereas 
in the optimum plan they are sold at 13 mont.Yis . 

4. These cattle have been reared on nurse cows ( P 6) at 2 calves per cO't7. 

1 



a) Feasibility of the Optimum Plan 

If' the farmer adopted plan F
5

, a number of enterprise and management 

changes would have to be made to his present policy. 

The number of cows \·1ould be decreased by 34 and beef cattle increased 

by 104. This en-parent substitution (between the farmer's p lan and 

plan P 
5

) of approxir:lately tlu'ee extra beef cattle per da:i.:ry ca-.7 replaced 

is achieved by [;razing the 27 replacement heifers off the farm in the 

optimum plen whereas the farmer carries 38 hei:fers on the form at present . 

17hen the feed requirements of the stock wintered on the farm are expressed 

in ewe equivalents Y (Table 5. 3) , it can be seen that the Winter stocking 

rate in ..1cl1e optimum plan is similar to that with the present policy. 

TABLE 5. 3 
·,'lmTER STOCKING RATE COMPARISON 

Feeding Farmer's Plan Ooti.mur:l Plan P - 5 
Class of Stock Standard 

1<' 1;• d No . Stock l-'' , ,, Ho. Stock .,.-, Y' 
;.:.I ·-4· -J • .,..;J . -'•-'• 

Dairy co\·1s 7.5 125 938 9:!. G78 

ncplaccuent heifers 3. 5 38 133 - -
Yearlir.c beef cattle .t;-. 0 100 ,100 i 200 I 81G 

Total E.Z . 's tl , 471 !11,.~04 
Hote : a . E\'/e Equivalents. 

The other major policy diffcre~e be"b.-1een the plans is that in plan F 
5

, 

all the hay required (4,122 bales) is produced on the farn , where::i.s the 

farmer buys 21 500 bD.les of hay. The stocking policy in the optimum plan 

has enabled the extra hay to be harvested on the farm because, 

(a) in the optimum plan, 62 p ercent of the beef cattle are sold 

y For an explanntion of this feeding standard see Coop (1965) . 
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in the Sprin;J, whereas t!-1.e f a.rmer at present only sells 

40 percent in the S"')ring, 

and (b) in ti'le optimun plan t."1.e beef \7eaners are not purchased unJdl 

December. 

These two c hanees alla.7 more paddocks to be closed ar:d cut for hey in 

October and I-:ovember betr:een the sale of the yearlin3 beei' cattle nm 

the purchase of the beef \"leaners . 

The plan requires 153 three months old weaners to be purchased ~ 
The proportion of beef cattle purchased as calves or \'1eaners depends on t..11.e 

relative calf and weaner prices, :the cost of labour to rear calves ard 

the value of the spring grass required to feed calves (if they a.re reared 

rather than purchased as weaners) . The plan is very sensitive to 

variatio:ns in the nrice of these alternatives and in the practical situation 

the rrumber of \'1eaners purci:l.ased ana/or c alves reared in this plan would 

depe:nd on the particular price situation. For ex.ample, one of the 

activities requiring the purchase of three montns old weaners is P
17

• 

For this a.ctivi ty, the neaner purchase price '\'1ould only have to ir¥Jrense 

from ,%36. CO per r1eaner Y to ,%39. 25 and a ne'i'l optimul:;i plan r1ould be derivecl., 

r>rovided all other prices re:nained constant. The sta.bili ty of the optiroun 

plo.ns Vlill be discussed f'urther in Section 5. ? . 

':l'he cash surplus of the optimum plan (P 5) is given in Table 5. 4 at 

1969/70 r>rices. The increase in net revenue that could be obtained by 

adopting plnn F 
5 

over t.'-le present plan is ,z'l,356 but the optimum plan is 

estimated to r equire an additional ,z'2 ,400 for stock purchases and '1arkinz 

JI I.fade up of 30 nercent in October (P 
13 

plus P 
17

) an:3.. a further 23 
percent in lat~ November (P6). 

y The total 'i'leaner s required by P 
17 

and P 
18

• 

y This is t he wea."r'ler cost in pl an F 5 , see Appendix 3. 



capital. This finance would be available through the Dairy Industry 

Beef Scheme Y at a three percent interest. T'ae interest on the o.dd.it-

iono.1 borrorling has been added to the overhead costs in order to calculate 

the post- tax profit for the two plans which is given in Table 5.4.-. 

TABLE 5. 4-

CASH SURPWS CO~.!PARISON - PLANS WITH BEE:F IJ~CE!'.TIVE PJU:..iENT 

CASE F ARI.I I 

1969/70 prices 

Farmer' s Plan 

Net Revenue % 

Post- true Cash profit Y¢ 
Personal Drawings % 
Cash Surplus % 

16,284 

4-,021 

3,500 

521 

Op tiI:run Plan F 5 

10,180 

3 , 500 

1,179 

The cash sUl'plus is the amount available for capital cxpend.i tu.re, 

debt reduction (other than principal repayments on table mort;·agcs ilhich 

are included in the overhead costs), off-farm investr;.ent ar extra 

persoti.al sperrling. 

b) The Influence of Price Variation on Plan Fr.: 
0 

If ·fae f o.rne2' adouted plan F- am the nilk to beef nrioe ratio 
- - 0 

increased, then this plan may not remain opt:Wu::n.Y The opticrun plan 

far the changed price situation would include mare milld.ng cows t."'1an 

See Section 2.9. 

The post-true cash profit is the net revenue less the overhead costs 
(interest, pr~iple repayments, rates and insurance), less cos ts 
\'llri.ch are cor.l!:lon to both milk and beef production (fertilizer , 
repairs and I:Jainter.ance, vehicle expenses, etc. ), less income tax 
calculated for tax code 1.:3 using 1970 tax tables. 

See Appendix 4-. 



However , it viould take some time to increase the size 

of the milking herd by breeding. Heme, it is important thot, 

in ',;he event of' an imrease in the milk to beef price ratio, 

plan F
5 

be f i nanci ally feasible to give the farmer time to reach 

the new opJdmum by increasing the size of the milldng herd. 

In Table 5. 5 , the cash surplus is given far plnn F5 at three 

milk and four beef prices. Plan F 5 is only optir.rum at the inter­

section of the 33 cent milk price and the t21. 50 beef price. 

T'nat is, nt the other pr ice r atios, some other plan is opt:i.nn.nn. 

Ho•:1ever , ass:;ming that the farmer is committed to plan F
5

, he could 

except a c ash surplus provided the beef price was greater than %17. 50 

per 100 pounds or provided the milk price was greater than 33 cents 

per pound butterfat. Tnis farmer r;ill, therefore, r emain in part 

milk and '!_)art beef production (with a plan similar to F 
5

) unless the 

beef price falls to %17. 50, in which case the farmer ~1ould be fm·ccd 

to consider moving out of beef production into all milk production 

or some other enterprise. 

TABLE 5. 5 
CASH SURPLUS WITH VARIABIE FRICES - PLAN F5 

CASE F Attll I 
(including beef incentive payment) 

Milk Price (cents per lb butterfat) 

36 33 30 

17. 50 %82 - %296 - e/697 3 

95 

Beef Price 

(;t per 100 
lbs) 

19. 50 $813 %479 %126 4 Beef Price 
Level 

21. 50 1447 %U79 %843 5 

23. 50 1924 %1710 %1471 6 
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c) The Former' s i\ tti tude to Plan F 
5 

The f'armer considers that plan P5 is a workable plan en:l, to this 

end, he inten:ls to increase beef production in the 1970/71 se8.son. 

The single man is leaving at the end of the present season am may not 

be replaced. 

I:f' p l a n F5 ~as adopted, the beef cnttle Tiould be split into t\10 

groups. One group of 94 bulls would be grazed on the runoff all 

year and the other group crf 110 bulls would be gro.zed on the hro.e 

farm in a separate area from the milld.ng herd. 

would be selected from the poorer producing c~ns and run as one group 

on the runoff as soon l\s the farmer wns conf'ident that the "moJchcring­

up" operation had been successful. 

Of the 90 ca.lves rearP.CI. jn the cptimum plan, 46 are suckled on 

rurse CO\'/s for nine months (P6 ) . The remaining LIA calves (including 

ro heifer calves) could either be r eared on nurse CO\'/S (three per con) 

for 8 - 10 Tieeks ar on a c alfeteria, sinoe tne feed and peak lcbour 

requireffients of the calves axe assumed to be the sane for b ot:1 s:·ste:::::; . 

Eo':7ever, the farmer would retain some flexibility if' he ::.C:c :::iJ..: cd ~ 

p l an similar to F5 • For e~le, the time of purc:~~s :..!'G ·.·:e::r.c:.:;: , 

selling store cattle in the Spring and the e:count of hnj' h~!°":C!:"tea.. 

on the farm would d~end. on the patte!'n o:' grass [;!'Crit.'-1. In -~i1c event 

of a dry Sumr.ier, \'leaner purchases would be spr eacl over the Si..:::ocr, 

.Autumn arxl early '\'linter according to the feed av£1ilD.blc. Similarly, 

the store c attle '\'70uld be sold ai'ter the i:r.centivc payoent bccor:ie s 

due but t.Yie exact time of sale would deper.Q. on store cattle prices and 

the Spring feed available for stock and hay naking. The f e.rraer r1ould 

also employ oD.sual lnbour to renr extra c a l ves if he was tlnable to obtain 
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contracts wiJch other dairy farners to renr the calves for hir.1, oz:ing 

to the difficulty of buying the mi.'llber of 'r.eaners req,dr ed. by plan 

Fr: in December . 
;) 

Casual labour may also be employed from the 

Federated. Farmers group labour scheme to assist ni th drenching and 

cattle spraying in the Autuon. 

d) The Effect of the Beef Incentive Payment 

The farmer is conf'ident that product prices will continue to 

favour ir..creased beef production and hence , he pr~oses to increase 

beef cattl e numbers. .At the same time , he is a\'Jare that, if the 

beef price falls or the beef incentive payment is removed, then the 

most profitable policy would be one involving increased mill< 

production. This is shown in Table 5 . 2 in the comparison between 

the farmers policy and the optimw.1 plan at present prices without the 

beef incentive payr::ent . In this si tua.tion, Plan A
5 

rtould increase "fr..e 

foxmcr' s net revenue by %1,484 above the present policy, but after t ax , 

fixed charees and personal dra"1ings h.e.ve been deducted this difference 

wocld be reduced to %870, as s::.o.-m in Table 5. 6. 

T.ABLE 5. 6 
PLAN'S WITHOUT IlTCENTIVE PAY1.IE!\T 

Net Revenue % 

Post- tax Cash pr ofit % 
Personal Drawings % 

Cash Su._'l"J)lus % 

CASE FAIDi I 

Farmer ' s Plan 

15, 774 

3, 500 

- 86 

17,258 

4,284 

3,500 

784 

Table 5. 6 indicates that without t he beef incentive payment the 

:f'armer may have t o increase the milking herd (to say, p l an Ars) in order 

to meet his fixed charges, si!'.ce his present polic y would result in a cush 
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deficit of %86 without the beef incentive pe~11Il.ent . 

The farmer considers that the all-cow policy (plan A
5

) would be 

feasible on his farm because the runoff is reasonably close to the 

millcing shed (half a mile away) • However , if this ?olioy was adopted, 

all the hay could be hervested :from t."1.e runo:ff in order to reduce the 

iw.mber of ti'!les the cows had to be grazed off the ho:ne farm. The 

1.4 labour uni ts required for plan .A5 could be incorpora ted by el'.!1ploying 

a married man (instead of the 1 . 4 single r.ien) for whom a house is 
y 

available on an adjoining farm. A salary of up to %2 , 184 per year 

could be pnid to the married man. 

To sumnarize, fae beef incentive payment has two main effects on 

case farm 1. Firstly, the farmer receives an increase in net revenue 

of %1,050 ~ithout changing his present policy but if' he increased beef 

production (plan F5) , the net revenue on this farm could be incr e~scd 

a further %1, 356. Secondly, if' the beef" incentive paymenJ.; l"las renoved 

at present prices, the farmer could increase his net reverrue ,31 , .i:..a4 by 

adopting an DJ.l miL'k production policy (plan A5 ) . He::Jcc , unle ss .:.;!:c 

fo.rmcr is nssured t11at the beef' price \'lill :i.ncrco.sc on 1069/70 prices, 

he is Gnli1:cly to decrease n ilk production beyori!. fo.et.t in })l.'.l.n ? 
5

, 

in response to the incentive payment. Purtherrr.ore , i:r the i r..ccntivc 

payment is renoved or decreased, fae ~armer may tend to increase nil~ 

pr od.uc tion. 

5.3.6 Variation in the Beef Price 

In order to illustrate the ~ide range of physical plans 

given in Appendix 4, five plans have been selected for detailed. on.:Uysis . 

JI That is, 1. 4 times the salary paid to a single rum (~1 ,560) . 



These five plans are the opti:iium combinations of milk and beef 

production at a milk price of 32 cents per pound butterfat for each 

beef price level (1 - 7) . !for:evcr, plan A is the optimum enter-

prise combination at beef price levels one, t\·10 and three (~ , A2 and 

A.z) and therefore only the last beef urice is given in the compo.rison, 

that is, plan A~ . - v 
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In other words, the optimum plan, at 32 cents pe!' pound but-terfat, 

'l'tas selected :f'roo each beef price level (A1, A2, A3, E'=' G5 , :-:6 , J 7 ), 

but since plan A occurs at three beef prices the ::'4,.st two plans 

(A
1 

arrl ~) V1ere O!!ri. tted f.rom foe discussion. The last five plans 

(A
3 

- J
7

) ro:e given in Table 5.7 for the fL~ed milk price and the net 

revern.i.e of each plan has been recalculated at tnis price. '.i'he 

recalculation was necessary since the net revenue of each plan in the 

parametric solutions is calculated at the "border" milk price. Fo!' 

exo.r~le, p lan G
5 

is stable over the range 30. 8 to 32. 3 cents per pound 

butterfat and the net revenue given in Appen:lix 4, is calculated at 

32. 3 cents wcich is the upper "border" price. 

It c an be seen frc:-:i Table 5.7 that beef production docs not 

substitute for miH: production until the beef price exceeds ;317. 50, r:hen 

the nilk price is 32 cents. Above %17. 50, beef cattle replace rril!d..:13 

cc:r.is until at t25. 50 the optimum plan has no mil.kiri..g coris. 

Ti1e prcdoninantly beef plans are c haracterised by the lari:;e 

numbers of b ee:!' weane!"s purchased rather than reo.red f'ror:i calves on 

the fa.rm, because it is not profitable to h:U'e pemnnent labour solely 

for calf rearil"..g. Hcr.Tc-.J"er , it rri.11 be shown in n feller.Ting section, 

tb..o.t the fa.r::ic:r could profitably er.:ploy casual la~)our aver t.'-lo S!)ring 

to ei thcr rear c alves or to perform other duties whlch ennbled the 

fllrl'ller to reor more calves. Ii' this l abour ~as availnble core calves 

could be reared and the number of purchased weaners could be reduced. 

LIBRARY 
MASSEY UNIV!: .my 
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TAOLE 5.7 

THE El•'l<'.ECT OF V JJUATION JN 'JilE BEEF PRICE 

CASE F A..'!UJ I 

1~ilk Price - 32 cents per pom1d butterfat 

- -
.Ac tivity Name 

Plan- ::Seef :?!'ice 
A3 E Gh H6 J 7 4 ;J 

,317.50 %19. 50 ,321.50 %23.50 %25. 50 

Mil king c ows p1 186 73 38 28 -
Mi L1< Productions P,, 57, 726 22 , 498 9. 575 6,020 -
(lbs butterfat) c 

Nurse c ows p6 - 23 17 1G 12 

Total CO\'/$ - 186 96 55 44 12 

Calves purchased p9 44 11 117 146 229 

',:reaners purchased 
(3 months) p 17'p 18 

>!< - 155 155 156 136 

Store cattle sold p13'p17 - 74 136 14.~ 1.69 (13 months) 

Beef cattle sold 
p6 46 34 32 24 (15 months) -

Beef cattle sold 

( 18- 22 months) 
'P 'D 
- 14'.i.: 1 8 - 76 108 121 14-3 

Eeif cr ero.zing p27 Off- farn Off-farm Off- forrr.. Off- ft:U"Ill O:':'- :'CJ.":' 

_J Labot.0.1 hired 
P30 1.4 ( Sincle mo.n) - - -

Net Revenue ,3 15741 16603 17757 10G4G 21708 l 
Note: 1. All figures rounded. 

*2 . The levels of P17 and P18 have been adj usted for death rates. 

3. The net revenue has been recalc ulated on the basis of 52 c ents 
per ~ound butterfat. 



The production of store yenrling cattle (which receive t-lie 

incentive payment) from calves or purchased three mont.lis old weaners 

is a very profitable beef policy and one of these activities 

(P
13 

or P
17

) is present in all beef plans. These activities ~ere 

specified because beef cattle 'i?hich are run on the dairy !'arm for a 

minil:!!l..ln period of nine months (January to Septenber inclusive) 

qualify for the incentive payment of ~10 per head. 

Table 5. 7 and the preceeding discussion has aggregated the beef 

activities P 13 arr1 P 17 in terms of the class of stock sold. Hov:e-rer 

the valid Y price ranges of tnese activities are given separately in 

the following table o•;iing to the di:f'ficulty of aggregating tl1e valid 

ranges of these trio activities. 

The valid price ranges, of the activities in the basis are given 

i."1 Table 5. 8 . If' the net reverru.e (or price) CJf an activity in t he 

plan moves outside this range (or stability limit), then the opt:iJm.un 

plan v1ill change. 

JI The valid price r rui.ge is that range of prices (for the f'actor being 
varied) over which the optimum plan is stable. 

:!.01 
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TABLE 5.8 

!\"ET REVfil:uE STABILITY LJliITS 

C.ASE F AR1: I 

(1.iillc price - 32 cents per pound Butterfat) 

.Activity lfame Plan Upp er Lim:i. t Current Net Lower Limit 
Revenue 

Milk PS .A3 32 31.9 
(cents per lb, · 

E 32.2 32 31.3 
btrt~~!fat) · 4 

GS 32.4 32 :30.9 

H6 32.6 32 28.9 

J7 32.8 32 o.o 

Bull Beef 
(t per 100 lb) P15 E 

4 20.2 19.S 19.3 

GS 22.8 21.5 

I 
21.4.-

H 24.7 23.5 22.9 
6 

J7 27.4 25.5 25.4 

Store cattle 
G5 72.4 70 . 5 70.4 (t per beast) p13 
H6 79.0 76 .5 75. 6 

J7 84. 4 82 . !J 82 .2 

p17 E4 ! 33.6 29.25 27.s:J I 

G5 33.6 33.2.S :JJol..: 

H6 38.6 37.25 33 . 4 

~u.r se co\ls p E 19.3 I 12.G 10 .. 1 
(t per 

... 6 4 
CO'i'/ 1 

GS 14.0 12.6 3. 4:-

H6 20.7 12.6 4-. 4.-

J7 14.5 12.6 G. 8 

Heifer grazing p29 .A 3 -43.8 -2'1-.0 +37.6 
(t per heifer 

E -33.9 -24.0 -20.5 per year) 4 
G5 -38.4 -24.0 - 23. 3 

H6 -43.5 -24.0 - 17.2 

J7 - 43.2 - 24.0 - 23.2 
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The stability limits indicate that the optinrum plans are sensitive 

to price changes \7hen b eef p1•ocl>..:ction is ccmbined r.iith miLlc production 

(plans B, G, H arrl J . ) . The instability is c aused by the adjustments 

\'IP.ich are os.de to the comb-i,,.ations of cor:.<elDted beef activities over 

11 · · J.. , - ( • nl P P P and P ) '.L'h.a.t is, the sma price 1n .. erva.LS mai Y -
13

, 14, 17 18 • 

labour (x
10

), feed (:x
11 

_ 
27

) and cal:f' supply (x2 ) r estraint s co.use 

adjustocnts to be mcde to t.lte l1Ul!lber s of calves reared and wean~ s purch.:i.scd. 

over a narrow ra:nge of prices. This implies that seasono.1 i'eed c.nd price 

fluctuations will cause variations in the optimum cor:ibinations of beef 

activities even at high beef prices (say, ;325. 50) and t hat the pu.rci:i.asinG 

and marketing skill of the farmer \7ill be an ir.J!)or tant criterion of pr ofit. 

The activi-ties \·1hich produce yearling and 18 months old b eef cattle 

(P 
13

, P 
14

, P 
17 

o.nd. P 
18

) are the reost profitable b eef policies at the 

assumed prices. 

Eeplacer:ient heifers are grazed ot:f the farm in all plans a:rrl t he 

valid price ranges indicate that the farmer can pay up to %33. 9 in 

plan E
4 

arrl up to t43. 8 in plan A
3 

per heifer p er yeDX for off-farr.i 

~azing before the plans \·1ill change. 

The imputed values of Jclle restraints are given in Table ~ . 9. 

The :imputed values indicate the increase in net rever:ue that r:ould be 

earned if the restraint was relaxed by one unit. ~he ir.puted vnlue 

will remai:n constant as the restraint is relaxed until another fuctor 

beoO!!les limiting. If the r estraint is relaxed beyoni this r ange 

(valid range) the imputed value will decrease. 

The izn!:>uted values of the feed restraints indicate that Septenbcr 

and 1.:a.rch feed becomes nore li'"Oi ting as the opti.r:n.Dn tends to the all 

beef policy (J7 ) Y, whereas Autucn-\'finter feed becomes less liniti.'1g. 

1/ That i s , the imputed value (Jf scarce September ani March feed increases . 
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1'.ABLE 5.9 

Il.lPITTED VALUES - CASE F . .ARU I 

Imputed Values 
Resfa•aint Row Units 

Name A3 E I,:. GS HG J7 

September fee1 x12 1-lb D. 0 . 2.~. 

per day - - 0.4 1.6 2.1 

Ea.rah feed x1s " II - 1.7 1.9 2. 9 3.2 

Autumn-Winter x11 
feed ' II !I 1.0 o.s 0.5 - -19-22 

Spring labour x10 1 c.r.u. 10.7 10.3 7.8 5.8 4.1 

Note: 1. Digestible Organic Hatter (D. o .1~.), see .Appendix 1. 

2. Calf rearing unit (c.r.u.), See section 5. 2.1. 

3. _Ul figures rounded. 

The :i.I:Iputed value of the Spring l ab our restraint (x
10

) is of 

pnrticular interest on t:ri.s farm because no provision has been r.ade 

for hiring casual labour over the Spring when labour clemarrl is expected 

to be at its peak. If cnsual labour Vias available at this title, it 

could be profi tably e:::p loyed in plans E , G an:l E , bec uu.sc one nun c a.i lcl 

y 
rear 200 calves in 18 ·:1ecks ( .A-Jgust to I:o-,·er:foer) for ¢:.Jo p c:r l': c c: : • 

Thus , the l abour cost per calf reared wo 1.ild be JS1;.50 . 

vo.lue of x
10 

i s greater than /34.50 ner calf rem.·i!1[; unit (o.s :i.!1 7:Jlo.::s..'t, 

E , G and H) it would be profitable to hire specinlist c o.lf r cn.ri:!l.G 

labour Y. 'l'he availability of such labour woulcl ueternine tho 

proportions of calves reared and three nonths old \'1caners purc!1nsed 

in plans E, G and H. Casual labour ca.'1 not be ecployed in plan A 

1/ This is the gross wage. 

y The question of ho11 much ca.sua.l labour could be profitably hired for 
these plans is not Jmorm because the c oo:putcr pr ogr8.IlI!le used in t he 
ana lysis did not calculate the range over which the :i.IJputed value 
remained constant. Ho11ever , because casual labour \'I ns not considered 
to be an alternative, this loss of information wa.s not great . 
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(as a substitute for permanent labour) because milking cons require a 

continuing high labour input throughout lactation and not only during 

the Spring. 

T.ABLE 5.10 

Policy 

Selling 3 months 
'7Jeaners 

Selling 6 months 
vieaners 

Buying 6 months 
v1eaners 

Buying Hay 
(1 bale) 

Permnnent labour 
(1 sin,'.jle r.ian) 

BJ....SIS VALlIES FOTI EXCUJDED ACTIVITISS 

CASE F JIPJ~ I ( %) 

Excluded Price or Plans 

Activity Value 
A3 E GI': T.' 

HG 

p11 

p 
12 

p 
19 

?20 

p30 

Note: 

4 ;) 

Current 28.0 30.0 32.0 34.0 
Basis 37. 1 38.1 38.2 40.2 

Current 33.0 35.0 37.0 39.0 
Basis 38. 6 43.5 11_,.5.o L C "' -v. 0 

Current -38.0 -4..Q .o -42.0 -4!1: .0 
Basis - 13.6 - 26.0 - 28.5 - 29.3 

Current - - 0 . 60 - 0. GO - 0.GO 
Basis - - 0 . 45 - 0.4.-0 - 0 . 45 

Current - - 1560 - 15GO - 15GO 
Basis - - 14-94 - 1124 - &1-1 

1. The basis price is the net revenue 
required by t::i.c policy before the 
activity will enter the basis . 

2. The current prices are given in 
Anpendix 3. 

J,__ 
( 

37.0 
40.1 

4:2.0 
49.7 

-i-G . O 
n _, ('\ 

- D.L e-

- 0. GO 
-D.41 

- 1560 
- 598 



The shadow prices (imputed values), have not been listed for 

excluded activities. Instead, the basis 1i:alue has been given for 

the excluded activities in Table 5.10. Tne basis value is the price 

which must be paid (or received) before the activity r:ill enter the 

optimum plan Y. Each basis value is compared with the current 

value (or the price used in the analysis a t the pm· ·~icular ;:.irice 

level). For example, in '.i'able 5.10, if the sellir.c; :::irice of three 

months old weaners v1as %38.2 (basis value) instead of /t32 . 00 (current 

value), then this activity (P 11) would enter the basis at t h e ,821.50 

beef price (G
5
). As for the imputed value of the restraint;s, the oasis 

value is c onsta..nt only over a particular (valid) range. That is, 

until another restraint becomes limiting. In plan G
5

, three and six 

months old v1eaner production (P 
11 

and P 12) would enter the optimum plan 

if' the farmer could obtain ,338.2 and /t45 .CO per v1eaner respectively, 

at present prices.JV However, 18 months old beef catJcle production :f'ro::i 

purchased six months old weaners would not compete with other beef policies 

until the purchase price was reduced to %28.5 per weaner in plnn G
5

, all 

other prices reoaining constant. 

5.3.7 Normative Beef Supply Response 

The normative beef supply response is given in Figure 5.1 

far case farm 1 at three miD< prices, 27, 31 and 35 cents per powrl 

butterfat. The change in beef supply (or output) corresponding to 

a discrete d1ange in the beef price (Figure 5.1) is nornative in that 

Tna t is, the basis value is the sum of the shadow price and the 
net revenue (current price). 

:?/ All other beef prices remaining constant (Level 5). 



it points ou-;; the policies the farner s.i-iould ad.opt in o. ccrJcain price 

environment. lio'7ever, it takes no acccr-mt of price tmcertai~ty or 

objectives other than profit maximisation. kuch more infornation 

would be required Y to measure how the farmer \7ill re~ond to ci'langes 

in the beef price Y · 
T'.ne beef supply response 'i?as derived by calculatins the net beef 

output of the optimum plan for the t.h.ree milk prices at each bee:' price 

level. This procedure was adopted because the r..atrix contained 

12 beef price correlated activities, only four of 1,r:uch 11ere li~-::ed 'i7ith 

the beef selling activity P15• Thus, it \'/Ould li..ave been d:i.i'ficul"'c to 

parametize the correlated beef prices in the usual 'lley ( Canc.1.ler, 1.957) . 

Furt!'lernore, the parametric solutions 1·1ere coffi?utcd for /32 intervals in 

the beef price which enables the general form of the zupply re~onse 

to be seen. 

The beef supply response is given as a series of points rC7_)re::;ontinr; 

the net beef output of the optimun plan correspond.inc; to t.~e r>articular 

milk to beef price ratio. Ti1e ?:!et.~od of: am ly::i:.:::; r..ecle it clL"'ficul t to _, 
estir..nte the valid beef -='rice rcnses ( t:1.'lt is, the vc::-ticcl ze::;.:ehJ.;s) 

aver which the optinu::i pk!'.::; :!re stable .Ai 

'i.'he aut!10r co:1sicle:::-ed that, .. :--..ilst ~ther "steps" coulcl ho.vc beer.. 

y 'iTnich r...ay include the far?!ler' s risk prefcrer.ce and attituC.c to 
future product prices. 

y That is, a positive supply ft.motion . 

y ·;nule it 11ould have been possible to carry out t his analysis, the 
author considered that the extra infor.::wtion obtained v;ouJ.d no"'c 
warrant the ad.di tional coaputation. 
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CASE FARM 1 

Figure 5.1 NET BEEF SUPPLY RESPONSE 

25·5 • 
• 

21·5 • 
Beef Price High Milk Price 

($ per 100 lb.) 
35 cents per lb. Butterfat 

17·5 

13·5 

25 .5 • 
• 

21-5 • 
Beef Price 

($ per 100 lb.) 

Medium Milk Price • 31 cents per lb. Butterfat 

17·5 • 

13·5 

25·5 • 
• 

21 ·5 • 
Beef Price 

($ per 100 lb.) •• 
17·5 • 

• Low Milk Price 

27 cents per lb. Butterfat 

100 200 300 400 500 

Net Beef Per Acre (lbs.) 
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added to the function, had the extra analysis been done, the points 

given at ¢2 price intervals are sufficient to provide an indication 

of the beef supply response. 

The net beef production is the gross bee±' output per acre 

(pounds) from store and. slaughtered beef cattle less the v1eisht of 

beef pu:rchased as calves and/or r1eaners. T'nis includes t!1e cow beef 

produced by activity ? 
6 

( a.'!1d P 
7 

if it had entered the plans) because 

nurse coi7s , rearing calves for nine months, are -:;nrt of the beef rather 

than the milk enterprise. 

s. 3.8 lforrnative Butterfat Supply fuT'lCtion 

In Figure S. 2 the normative butterfat supply function is 

given for thr ee beef prices, ;tis.so, ,319.SO an:l ,323.50 per 100 pou..'11ds 

of beef. The fu.'t'lc t ion is expressed in terms of the quantity of 

butterfat produced because milk is sold on t!1is basis . 

b~tterf'at supply £Unction was obtained directly fro~ Appendix 4 at beef 

price levels 2, 4 and 6 and is presented with the usual nrran:::;er::cnt of 

co-ordinates( Heady and Candler, 1963). 

At the second beef price (,319.50), two norl1'.c1thrc but"!::crfc.t s~~~)ly 

functions nre given. '.L'he first, derived as above , inch~dcs t:~e 

incentive pDJment of %10 per beast in the net revcm.tc of c c J.;ivi·'.;ic3 

The second SU!Y;>ly fu.'t'lction was derived nt t:1c so.:::c 

beef :price le-,,rel except that t:'1e incenti·re paynent TID.s re::-.oved fror:i t!:le 

net revenues of the activities given above . 

The difference bet11een t..1-ie two functions shows the increased 

profitability of beef production which is attributed to the incentive 

payraent. That is, at any given milk price, less butterfat is produced 

with the beef incentive payment and correspondingly, beef production is 

increased. 
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CASE FARM 1 

NORMATIVE BUTTERFAT SUPPLY FUNCTION 

With Incentive Payment 
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Without Incentive Payment 
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The difference betr1een the 11 incentive" and the "non- inccntive11 

butterfat supply functiorn indicntes t.'1-ie v e.lue of the incentive payment 

at the ~19 .50 beef price. Over the c c:· c.: ~1 mill: production range 

( 100-200 pounds butterfat per acre), the incentive payme nt decreases 

the railk '._)rice, by 4.6 to 6.4 cents per pou .. l'ld butterfat, a.t \7hich a 

given level of milk is produced. This value is high because 4.Q - 50 

percent of the beef output from case farm 1 is produced .from store beef 

cattle. These store cattle (activities P
13 

and P
17

) have been on the 

farm for the minimum period to qualify for the incen"cive payment. 

Therefore, the incentive contributes more per pound of meat added than 

is the case rlith activities in which the cattle are carried for a 

T'nis means that if the beef incentive payment Vias 

removed, the net revenue af t..h.e beef enterprises (especially store 

beef enterprises) \'1ould be markedly reduced, thus maki."1.:.; clairyi..'1g 

relatively more profitable. 

5.4 CASE FAPJ.,l: 2 

5.4.1 General Outline 

This form is 126 acres of flat land situated 10 miles 

west of Palmerston North. The farm is all in pasture, except for t\'10 

acres of bush, and is subdivided into 34 paddocks. The farm has a 

house, a 15 aside herringbone milldng shed, a winteriP.g plati'orm am 

tv10 haybarns. 

a) Soils and Climate 

The soil is a fertile Manawatu silt loam which only requir~ lo\'l 

rates of fertilizer (1.5 - 2 c wt superphosphate) t o maintain good grass 

growth. The farm has been tile and. mole drained since the paddocks 

tend to get very wet during the Winter but even with this extensive 

drainage, stock have to be put onto the wintering pad or into t..he bush 
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axea for at least 1~ days in t~e ~inter . 

The form has a \?ell distributed 35 inch rair.fall but the area can 

suf'fer f'rom dry conditions in !l'ebruary an:::l !..:e.rch. Cold i1ind.y 

c onditions in the early Spring may reduce grass r;ror1t.ti in this period 

also. 

b) Production 

The s"!;ock on the farm at July 1968 ;;as as follc:ts : 

162 Jersey and Jersey- Friesian cross ccms am heif'er 

replacements, 

35 yearling heifers , 

an:l 2 bulls. 

In the 1968/69 seasc::.1., 4.-8 , 000 pounds butterfnt v1as produced fro:n 

153 c ov:s, 2,000 bales of I'...ay \•;ere made on the far!!l that season a."1d 

1 , 000 bales \'/ere bought. 

T'.r..e fnr!"!'.er usually grazed heifer reple.cements off t:~e fa_..-:n from 

1.:.ay until t.li.ey are due to calve the f'ollowing yeax Y o\1ine; to the \'let 

soil co:rxlitions in nost ·,'fintcrs . nence, in ~::-y a_ni Jtme, stock nur.1bcrs 

are reduced by s elling the c 11.ll cows in the J,utlIDil and not brinsing the 

heifer replace~e~ts onto t.~e far~ until J uly. 

'Ihe cor1s begin calvil1.,3 in the first week of July to teJce aclvantage 

o-f' early Sprine gro-•1th and to ensure that the co\"'ls had produced as nuch 

mi lk as possible b efore foe Autumn should a d..ry spell occur . 

d ) Reason for Selection 

The farm is managed by e. shnremilker Y v1ho has had some exper i ence 

rd t h beef production on a property he leases a few mil es away on a si.':lilor 

Tl:i..at is, from l~y to July, a period of 14 mnths. 

The sheremilker has a 50 pcrc ent/50 perc ent ocree:-:!ent \'lith the farm 
armer . For a description of t:iis shsi-e feruing syste::-i, see .Anon. (1968A) . 
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soil type. The furm ~'las chosen because it r epresents a well-<1.eve lop ed 

intensive dairy UY!it o!'l a ·:iinter - wet alluvial soil. The sh.areci11d.ng 

agreement poses s:_:>Ccial <i.:!_:~ficulties •;:it:i beef proiuction on c1..airy forms, 

\7ith re3ard to the distribution o~ prof"its and 'nill no-t be e:v."..-ni nec! in 

t'.'lis study. I nstead, this ar.al ysis assu:nes t : , - ;.:21c f<l!'l!l '.'Jill be 

managed oy the sharenilker wi fain the financial limits of t~e o:mcr of 

the :!_)l'OpC!' t-y. 

e) Labour and Fil".2ncie.l 

'.L'he s.'-1.:remilker, r:ho is in his early thirties, is married \7it.'1 a 

young f c.mil y . A single man is e!ll?loyed for 10 ~ont!'ls from July till 

Apr il and casual labotll' is available at any time of the yee:r . 

Contractors are employed for hay baling and drain cleanin2 , but tl~e 

shnrer:1il ker does his o~·m h.ay cartage. 

~he f'arn owner i s in a strong financial position and c a;?ita l, for 

stoc:c and seasonal finance, r1as not expected to l imit the eJ. ternatives 

on the farm. .As for c ase fa.rl!l 1, capital involved ins tock and over-

cJxaft facilities will be accounted for i:-1 the post-ccmputat'ioml am.J.ysi:J 

.&' 

.!.. I .Al -:c:"a.<;ions ~co t !le General :.:O'lel 

The faIT.1.cr Y prefers to consider beef production fro:~ ::.':'..':!.csi n:-i 

steers since the farm is surrounded by other dairy fm:-ns and :i1c is 

urn'liilil'l{; to accept the ris!-::s associated Ylith grnzil".,s large grot..'?S of 

bull s . 

Peed 

The nu=se cows for activities ?
6 

and P
7 

arc not necessarily co\·1s 

to be culled at t he end of the senson. F.ence, one unit or no ti vi ty PG 

~ Hereafter , the sh.e.reoilker ~ill be called t.~e farr:er . 
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requires 16.1 pounds of D.O. M. as grass in June, .3. 4 pounds of D. o.:.:. as 

hay in 1.f.ay and. 7.3 pounds of D. O.U. as ::.•:y in June. One unit of P7 

requires 7. 7 pounds of' D. 0 .1:. as grass in Ju.T"le, 2.0 pounds of D. 0. 1. ~. as 

hay in Eay and 3.3 pounds of D. 0 . 1.:. as hay in June. These values have 

been insc!'ted into the matrix (given in Append.ix 2) for this case farm 

and also f crr case f ar.:1 3. 

The r:ri.lking co\7S on t:Us farm produce 330 pounds butterfat per cor1 

as coops.red rli th 315 pounds on case farm 1. Horicver, the difference in 

production level per C0\7 was not c onsidered to be sign-if'icantly different 

in terms of extra feed consur:ied.Y Hence , the feed requirements for 

milking ccms on this farm r1ere assumed to be the sru:i.e as those used for 

case farm 1. 

Heifer replace!!lents may be grazed off the farm f crr 14 months :f'rom 

1~y until t!J.e follol"1ing July at a cost of %27.00 per head. 

BoU[;ht hay costs 50 cents per bale nnd hay produced on the f orm costs 

20 cents per bale. 

The feed supnly on this farm ';1as calculated from the n:ont!1.ly stoc:: 

c nrricc1. on "!:i1e f ern in n nor.:w l :;e~:r: by 1:i'..l.ltiplyinc the ntoc~: ;;r:'"Jc::- s 

by the fccdi11: o'.;or.tlorclo tlc::-ivcd i n .l\':)pcndix 1 . 

su:_Jply is given in the follo;·1ir..z table . 

JI Significant in the sense that t he produc tion per cow c1jfference 
between t.fie farms was probably due to factors other t.lnn arry 
difference in t.'1-ie l evel of feeding. These "factors" in:::lud.e 
milking technique and genetic merit. 



Labour 

Month 

August 

September 

October 

November 

December 

January 

February 

1.far ch 

.April 

lilay 

June 

July 

Feed Supply 

(lbs D. O.M. per day) 

2,100 

3,367 

4,150 

3,790 

3,325 

3,242 

2,859 

2,718 

2,903 

2,106 

1,336 

1,336 
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The proximity of this farm to Palmerston North enables casual 

labour to be obtained at any time of the year. A single man also 

may be employed f'or 10 months (costing %1,100) to assist Vii th milking 

and general farm work. 

T:.'lis farmer was prepared to milk 110 cows and rear 27 calves on 

his own which amounts to 247 calf' rearing units of' Spring l abo'..lr Y . 
(B column value, x10). If a single man was employed for 10 months 

then the farmer considered that 160 cows could be milked and 40 calves 

reared (360 calf rero;ing units). Hence, the single man ( P30) supplies 

113 units Y o:f Spring labour (x10). 

The general matrix has been modified to allow for the possibility 

of hiring casual labour (P 
35

) specif"ically to assist with calf rearing 

aver the period August to November. A ccmpetent man receiving %50 

per week could rear 200 calves crver this period (see seotion5A), 11hich 

amounts to t4.50 per calf reared (net revenue, P35). The inclusion 

JI Using a linear substitution rate, as in case farm 1, see section 5~_2 .• 1 

y That is, 360 units less 247 units. 
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CJf this casual labour hue aotivi ty requires an ad.di tional restralnt 

to ensure th.at casual labour is not used to provide labour for 

milking co11s because this latter activity requires permanent labo~. 
In Table 5.11, a sub-matrix is given, outlining the new hire casua l 

labour activity P
35 

and the new permanent milldng labour restraint x28 . 

Input- Output Coefficients 

The following coefficients are peculiar to case fa.rm 2: 

(a) Milldng cCJ,·Js produce 350 pounds of butterfat. 

(b) Twenty-five percent herd replacements are required. 

(c) The feed requirements CJf the stock are the same as those 

used in case farm 1 (see Appendix 2). 

5.4.2 Solutions :for Case Farm 2 

As :for case fa:rm 1, parametric solutions were computed for 

this :farm at the seven discrete ?eef prices Y over the contirru.ous 

range CJf mill< prices from 20 - 38 cents per p ound butterfat. ~hese 

pnrametric solutions a.re given in Appendix 5. (The presentation of 

these solutions \'/as discussed in section 5 .3 .3). 

5.4.3 The Farmer ' s Future Policy 

The farmer's present policy Y is compared v1ith t he optin:wn 

plan at 1969/70 prices both with and without the beef incentive po.;ynent 

in Table 5.12. 

The expected total payout for wholemill< supplied in the 1969/70 

season by this farmer is 32 cents per pound butterfat and the beef 

price is t aken at the opening schedule in 1970 of ,321.50 per 100 pounds 

j/ See section 5.2.1. 

y See Appendix 3. 

y Plan P - all milking cows. 



TABLE 5.11 
CASE F .ARU 2 - LABOUR SliB~ ~JX 

Net Revenue ($) -1100.0 -4. 50 
-

l.~ilking Heifer Beef' Rearing Hire Labour Hire Labour 
~estraints Resource Relation- CO\'!S ::(epl ncement s Activities 10 nonths Casual 

.Avail abili ty ship (1 co1·1) (i heifer) - - - - (1 boy) (1 c . r .u.) 
pi p2 p11 p12 p13 p14 p30 P35 

-

Spring y 
Labour 247 c.r.u. 2 1 1 1 1 1 - 113 -1 
x10 -

·- - -
Milking 
LabolU' 247 c . r.u. 2 1 -113 
x2s -- - -

JI Calf rearing unit, see section 5 . 2.1 ~ 



beef in the Y.A.Q. grade 
y 

The optimum plan r1ith the beef incentive payment indicates that the 

farmer should reduce ccx1 numbers and increase beef production at 1969/70 

prices . 

a) ?De :5'easibility of the Optinum Plan K
5 

- With the Beef 
Ince~tive Payment 

119 

The fa.'Y'ffier considers that plan ~ is feasible on this farm. The 

optimum :::>lan \iould. irrvoh·e only a small increase in the t.-1inter stocking 

r aJi;e \'1hich is a critical factor on this soil "b;pe. This is shorm in 

Table 5.13 using the feeding standards derived by Coop (1965) . 

JJ For the 4-01 lbs/over weight range. 
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TABLE 5.12 

PL\:; CO:.:J?A.~ISON - 1969/70 ffiICES y 
CASE F A..-q1.I 2 

Kilk Price - 32 cents per pound butter fat 

With Without 
Ac tivity Activity Incentive ~ayment Incentive payment 

Code Parmer' s Optimum ::.;'arncr' s Op·~:.U-.ru:n 

Plan Plnn }C,. .. PlQ!'l PlD.n 
~ 

1,riDdng cows p1 162 110 1G2 1~0 

: ·urse C0\7s p6 - - - 14 

Butter fat produc tion (lbs~j PS 
' 52 , 720 34, 242 52 , 720 .t-5 , G57 

Beef c alves purchased pg - 33 - -
(4 days old) 

Beef weaners )urchased p18 - ~-0 - -
(3 months i 

Store cattle sold p13 - 71 - -
( 13 nonths) 

I Beef cattle sold 2. P6 - - - 28 
( 15 months) I 

I :Beef cattle sold p18 38 ' - - - I 

( 18 monJ.;h::;) 
I 

' I I 
I I I I 

of ... .r- I iieif er g;.:..·azing p27 off- :' a..r.il of:'-:'~ of:'-fo._rm J.I-... ~1 
I 

?errnD.nent labour hired P30 1.0 - 1.0 006 I 
( single man) 

Casual labour hired p35 - 71 - 28 
( c. r . u.).?/ 

Hay purchased (bal..es) p20 . 1 , 121 1,275 1 , 121 2,068 

Net Revenue ~ 15, 755 16, 354 15, 755 15,867 
I 

Note: 1. Beef pr i c e l evel 5 - ~21.50 

2 . Calf rearing uni t s . 
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TABLE 5.15 

WINT.b:..'{ STCCKTI\G RATE COMPA...'T{ISON 

C.ASE FA...:U.1 2 

Feeding Farmer' s Plan Plan~ 
Standard 

;) 

Class of Stock 
E.E.Y 1'fo. Ko. 

Stock E.E. Stock E. :E. 

Dairy cm7s 7.5 162 1,215 110 825 

Beef yearlings 4.0 - - 109 436 

Total E. E. - - 1,215 - 1,261 

y E. E. - ~·1e equivalents. 

The beef calves would be grazed with t he heifer calves in t\70 ctr 

three groups until the heifers are grazed of'f the farm in }.:ay. Throughout 

the '7inter , the beef cattle would be rotationally grazed r1henever possible 

but duril"..g wet periods they would be confined to t he wintering pad and 

fed hay to avoid pugging. During the Spring and Summer, the s-teers 

could. be intensively grazed in the miJJd.ng rotation about 10 - 14 days 

behind the co\7 s using a front and back electric f ence. T'cis s hould nllo·.1 

s ufficient t~e for sc:ne reg!'o:-:i:;~ to occur. 

lm nlterna tive [?'.'azi l"'.g procedure would be to use -;;;-;o se:;>aro.te 

areas, one for the milking herd rotation and the other for ,.:;he beef cat·cl c . 

HoTiever, t.11.is system would remain flexible to the extent t hat paddocks 

which '17ere not eaten out sufficiently by the cows 't'lould be put into the 

beef cattle rotation for more intensive grazing between two electric 

fences. The f'lexibiliJ.:;y i:n. t he grazing system would be used to achieve 

good grass control, especiall y over the Spring when the grass groc.vth tends 

to be greater than can be c ontrolled. by the present stock numbers. The 

store beef cattle would be s old according to the ~eed position on the 

farm and the store cattle prices. 
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During the Summer and early .Autumn, when grass gro\'tth is r educed 

in a dry seaso::t, the farmer considered that the smaller number of miDdng 

cov:s in plan ~ (as compared with the present poli cy) '17ould ma.'lce it quite 

feasible to achieve the g r or1th rates assumed for the slauehter beef co3/cle 

and not impi nee on t :1e '2,"rc:.ss =cequired for the mil king herd. 

The farner wa.s c onfident that t he plan \'las feasible r1i t h respect Jco 

labour provided t hat c asual labour was e:nployed during the Spring beco.use 

at t his t ioe t !1e co.lf rearing, store cattle sales and hay nald ... 113 would be 

do"1e. 

The small number of beef c alf and \7eaner purchases requh•ed should 

not cause any difficulties as contracts could be r eadily obtained for 

both classes of stock, if' required . 

The opJcimum pla!l viould increase the farmer's cash stu:'plus by only 

t 173 at 1969/70 prices as s!1own in Tabl e 5. 14. 

T.ABLE 5.14 
CASH SURPLUS C01.J?ARISON - PL.ANS ','/ITH B:sEF IlTCst\TlV~ P.AYI.21,T~ 

CASE F .APJ~ 1 

1969/70 prices 

Farmer' s Plan Ontimum Plan 

Net revenue % 15,755 16,354 

Post- tax Cash profit % 5,950 6,123 

Personal Drawings % 4 , 000 4, 000 

Cash Surplus t 1,950 2,123 

Note: 1. The net revenue is taken f:t'cn Tabl e 5.12. 

The farmer would not change to the optimum plan because he considered. 

that the nine percent increase in cash surplus to be earned was insufficient 
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to warrant the risk involved in adopting the ne\'1 policy especially since 

the farmer considered that the future beef price 'll as nore uncertain thD.n 

the future milk price at least over the next two years. 

Hori ever, if the optimum plan, involving decreased milk and 

in:::reased beef production could be shO':m to increase t.tie cash surplus 

by 20 percent and provided that he was confident of a high future beef 

price, then he uould be prepared to adopt plan ~. T'ne f ru.'!!ler regu:ix ed 

this increased profit margin from plan K5 to offset the increased 

management input required to organize the mixed beef- dairy urii t and to 

buffer the poorer than average production p erformance that might be 

er.countered during the first season's operations. 

The optimum pla.TJ. would increase the cash surplus over the present 

policy by 20 percent only if the beef price increased to %25.50 per 

1CO pounis or greater. This is shown in Table 5.15 which gives the 

post- tax cash su...i-plus for both the farmer's policy and t..tie optimu:¢. p lan 

at three beef prices. 

T.ABIE 5.15 

C.ASH SUR..PIAJS '.'TITH v lL'\IABLE ruZF mrczs 

C.ASE F A?J.: 2 
(i:ilk Price - 32 c en·cs pe!' pot.:nd llut';;e!'fD:c) 

J.nc:::-eci.se 
Beef Price Farmer 1 s Plan K in CDs:1 

% per 100 lbs Plan Surpl us 
from P1an K 

21. 50 1,950 2,123 ~ 

25. 50 2 , 070 2 , 581 15;~ 

25.50 2, 168 2,651 2:1$~ 

However, o.t the %25. 50 beef price in Tabl e 5 . 15, plan IC i s not the 

optimum. The optimum plan at this beef price is plan u7 ( See .A~)pendi.."{ 5) 
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which has a cash surplus of /t2,737. That is, at beef price level 7, 

plan M has a cash surplus $106 higher than plan K but the farmer Tias 

mwilling to consider plan U owing to the large reduction in milking 

c01·r numbers requi"t'ed to achieve this plan. If this farmer decreased 

milking co''' rrumbers to take advantage of the present high beef price, 

he wished to be able to build up the herd again should the milk to 

beef price ratio increase. 

One moa_ification to plan K
5 

which the farmer rJould prolJably make 

;1ould be to buy 73 three months old weaners Y thus reducing the nur:i.ber 

of calves reared on the fai·m. T'nis change would not alter the net 

revenue very greatly provided the casual labour h:ixed \'/as decreased in 

proportion to the lesser number of calves reared, because the casual 

labour is employed in plan K
5 

to near 71 beef calves and if beef neaners 

are purchased instead then this labour rrru.st be excluded if the net rever.ue 

is not to be reduced by %319.50 ~ 

(b) The Optimum Plan 77ithout the :Beef In::entive PaYl:lent 

If the beef incentive payment was removed at 1969/70 prices, the 

optirnu.B plan (f'".!.'Om '.L'able 5.12) V!ould :.mlude 140 niD::in.:::; co'.-1s and 28 1Jeef 

cattle reared on 14 nurse co\·1s . The beef c 3t'tle riovJ.d be slaushte:_•cd :od; 

15 months of age. Ho?lever, t.h.e optimum pla.11 •:1oulcl. only resuH; in an 

increase of' ,3112 in ne'G revenue over t he present policy. T!~e f :;>,.rr.i.er rw..s · 

not prepared to adopt the optimum plan without the beef incentive 

payment because the change involved would not be worth the extra net 

revenue obtained. Thus, at present prices the farmer is not ljJ.::ely 

to increase beef production (and decrease milk production) unless the 

Rather than buy 33 calves and 40 weaners. See Table 5o12 

~ That is, 71 c.r.u. of Spring labour at ~4.50 per unit . 



beef incentive payment is available. Hoiuever, even if the beef 

incentive pnyment is av[l.ilable, the farmer would not adopt a l!!:ixed 

beef'-dairy policy (say, plan K..) un1ess the beef schedule price 17as 
;) 

t25.50 per 1(X) pounds c;r greater at the present milk price . 

5.4.4 1he ~ffect of Variation in t~e Bee~ Price 

In Tc.ble 5.16 -~:ie opt:imun plans cO:'respond.iP.g to the 

32 cent mi:1: price are presented for each beef price level. 

TABLE 5.16 
'TIE EFFECT OF V .P2IATION JN THE B~' :?TICE 

CASE FA.CU.: 2 

~1!iD\: Price - 32 cenJcs per pound Butterfat 

Plan - :Jcef :?.rice 

Activity Name ? 
1 A2 B3 E 

~ .. A5 

%:..3.50 %15. 50 %17.50 %:!.9 . 50 /321.SO 

l:ilking co·:1s p1 162 160 154 15:!. 11G 

1.!iJJc F:roduction 
(lbs butterfat) 

p8 52,720 51,8G1 49, 555 44,951 36,428 

Calves Purchased "? 33 - - - -1-9 
I tr caners uurchased · P p - - - - ?() 

( 3 nonJ.;l1s) -17' 18 

store catt le p13 ' p17 - 8 27 ~..Q 71 
Sold ( 13 months) 

Beef cattle p14'p18 - - - 12 38 
Sold (18- 22 month.$ 

Permanent labour p30 1 . 0 1 . 0 0 . 9 0. 6 -
hired (single man) 

Casual labour p35 - 8 . " 7 52 71 
hired (c.r . u.) 

Hay purchased p20 1121 1244 1371 1442 1275 
(bales) 

Net Revenue % 14484 14774 15167 15624 16244 

Note 1 . Calf rearing units - c . r . u. 
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The optimum plans in Table 5.16 do not show a marked reduction in 

milking cor1 numbers until t.'1.e beef price is greater than %19.50 at the 

32 cent milk price mid a predominantly beef policy does not occur tmtil 

the beef price exceeds /i523.50. 

Hence, on case ~arm 2, beef production is relatively less profitable 

than on case farm 1. 'l"nis is due, in the first place, -to the ).1.igher 

productivity of the mil1..'"iri..g enterprise on the second fani. For exa."!Tple, 

on case farm 1, 30 percent replacement heifers are required v1:iereas on 

ti:1.is farm only 2G percent are put into the herd. Furthermore, the butter-

fat production per cov1 is 15 pounds greater on this farm. The difference 

in the perforITID.nce levels are attributed to the d.i:fference in manngerial skill 

on the mo farms. 

The second important dif'ference bet~1een the farms is the amolU1t of 

permanent labour available Y. That is, the labour provided by the 

fa....-m.er a.'Yld his family. The higner the proportion of total farm labour 

contributed from t..i-iese sources (farmer and family usually), ,.:;he greater is 

the relative profitability of the dairying enterprise. T'nis is because 

a higher beef price is requ;-red before the labour restraint lir.ri. ts con 

numbers oning to the fact that the dairying enterprise requires a greater 

labour i..nput than store or slaughter beef production. 

On this farm, the beef cattle tend to be reared on the fnrm due to 

the a:vailabili ty of casual labour in the Spring. In plan l.~ the . 

purchase of 163 four day old calves would be difficult unless contra.ctural 

arrangements could be made with neighbouring dairy farmers . 

The net revenue stability limits are given in '.I.'able 5.17. These 

limits are narrow for hay purchases, milk an:l beef production and if the 

JI On case farm 2, 247 c.r. u. of Spring labour are available compared 
with 220 c.r.u. on case farm 1. 
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pr ice (or net revenue) of one of these aotivi ties moves outside the l:Uni ts 

given in the table, then a new optimum plan will be derived incorporating 

an increase or decrease in that activity depending on Y1hether the upper 

or lower stability l:Lmi t has been exceeded. 

Beef production competes directly with hay production. If the price 

of bought hay exceeds the upper limit, then hay purchases will be reduced 

and more hay will be produced on the farm. Correspondingly, the level 

of a beef enterprise will be reduced. 

If the net revenue of the beef enterprises (P
13 

and P
15 

in Table 5.17) 

falls below the lower limit, then another beef enterprise will substitute 

for all or pnrt of the activity in the basis. The net revenue stability 

lim:i. ts for grazing heifers off the farm ind.icate that fuis activity is 

stable because a le.rge increase in the cost of grazing is required before 

the level of this activity would be decreased. 

The basis values 1/ of the excluded beef activities are given in 

Table 5.18. In plan ~' the selling price of three months old weaners 

(P
11

) must increase from %32.00 to %37.07 before this activity will enter 

.. Ghe basis. In the same plan, the purchase price of three months old 

weaners must fall from jt36.00 to %35.04 before the activity P
17

2/ v1ould 

cane into the optimum plan. Generally, the differences betrleen the 

current purchase or selling prices and the basis prices are s1;iall, except 

for activity P 
19

Y, indicating that only a small deviation from the prices 

assumed in Appendix 3 would be required for an excluded activity to en~Ger 

the basis (except activity P 
19

) • As for case farm 1, buying six montl1s 

old weaners is the least profitable beef policy. 

1/ See section 5.3.6 

y Buying 3 months weaners to be sold as store yearlings. 

Y Buying 6 months weaners to be slaughtered at 18-22 months of age. 



TA.'3LE 5.17 

.Activity 

1an: 
(cents per lb 

butterfat) 

Steer beef 
(t per 100 l bs) 

Store cattle 
(% p er beast) 

s.:a.y pu.rcho.ses 
(% per bale) 

5:eif er grazing 
(~per heifer 

per year) 

:NET J.lEV".J.!:il.JE S'J?1.J3ILIT'l LIEI 'l'S - CASE :51A .. -::U.I 2 

Zilk Price - 32 cents per pound :Butterfat 

nnme Plo.n Uouer Limit 
Current :r:ct 

..... He-ver:ue 

?8 "P 
-1 32. 0 

~ 33. 8 32 . 0 

B"' 34. 9 32. 0 
;,; 

Ti' -4 32.2 32. 0 

K 
5 

32. 3 32. 0 

K6 33.1 32. 0 

I.1
7 

33. 4 32.0 
l 

"C I E 20 . 0 19. 50 ... 15 
l ~ 

i( 
5 

24. 2 21. ::0 

K 
6 

24. 3 23. 50 
. ' 26. 9 25. 50 ;.7 

I p13 A2 53.1 52. 5 

B 66. 3 58 . 5 
3 

.... 

.l.J .(,, 65.7 G-1-. 5 

IC 
;) 

84. 0 70. 5 

K6 80 . 4 76.5 

1;;7 92 . 1 82 . 5 

I -:::; - O.'.J7 - 0 . 50 p 
-20 - 1 

I 
P.n - 0 . 62 - 0 .. !)0 I I I /., 
...., 

-0.53 - '.) . SO I :J ~ 
.J 

2 - 0.54 - 0 . ;JO 4 
IC 

::> 
- 0 .• 59 -0. 50 

!\.:, - 0. 53 - 0 . 50 
0 

},:7 -0.56 - 0 . 50 

p29 ?1 - 58.8 - 27.0 

A2 - 35.2 - 27. 0 

B3 - 58.4 - 27.0 

E 
4 

- 41. 9 - 27.0 

K 
5 

- 53. 1 - 27. 0 

K 
6 

-40. 2 - 27. 0 

];~ -52.3 - 27. 0 

1?.8 

Loner Litnit 

29 . 4 

31.5 

31. 0 

31. 0 

29. 0 

31. 0 

30. 5 
1 'J . /: 

21. 4 

25. 0 

25.4 
' 

50 . 7 

53. 3 

60. 4 

70. :1.. 

I 76 . 3 

I 01. 4 

--0 •. ~.2 
I 

' ' 
- 'J. (..:;.. I 

l 
- 'J.25 

- 0. 20 

-Oo40 

--0.22 

-0 • .33 

+42. 9 

+ 1.9 

- 24. 8 

- 24.0 

- 25. 8 

+ 6 . 9 

- 25.1 



TABLE 5.18 

.Activi-ty 

Selling 
l,,7eaners 

3 ~on·cns 

Sellil'l{; 6 oonths 
·:;eo.ner s 

:Buying 3 months 
r:eaners 

Buying 6 monJ.;hs 
·::eaners l 

B.ASIS V AIJJES FOR EXCLUDZ'.:l .ACTIVITIBS 

CASE FA.~.M 2 (lf) 

Excluded Price or 
Plans .flctivity Value 

p 
A2 B3 s 

1 4 
'D Current 24.0 26.0 28. 0 30. 0 -'-11 

Basis 25 . 0 29.3 31. 0 33. 4 

p12 Current 29.0 31.0 33 .. 0 35. 0 
I 

I Bo.sis (..0.7 37. 8 1.0. 1 35. 4 

p17 Current 28.0 30. 0 32. 0 3•1:. 0 
Basis 17. 2 25. 8 27. 5 30. 0 

p19 Current 34. 0 36.0 38. 0 (.Q . O 

Basis 22 . 4 17o 9 2. c 18. 1 
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K5 K,, 
. , 

•.) 
1 .• 7 

32. 0 31.0 37 .. 0 
37.7 40 .. 0 (..0.1 

37. 0 39.0 k2.0 
1::7.7, ,:.'.J.O 4.~.4 

36. 0 33. 0 (-1. 0 
35 . t.!: 37. G :JG. 9 

4:-2.0 (-4-. 0 1:-G . 0 
28. 1..:.- 20. ".r 02.0 

Note : 1. The be.sis price is that required by the p olicy 
before the ac tivity will enter basis. 

2. '.::he current pric es \7ere taken :f'rom Append.ix 3. 

5 .. 4 .5 ~ornative Suouly Functions 

The normative beef supply r esponse for c ase farm 2 is given in 

Figure 5.3. .As for t i:le first case farm, this s~ply response represents 

the net pounds of beef produced per acre from store and slaughtel'ed beef 

cattle at ce.c!l discrete beef "S>r ~.ce. 

r~ixed. r..ilk }_)r:.ccs; 27, 31 o.nd 35 cent::; pe:c ?O._.,_..,.,.d ·c'..:.t"tcr:'~ ,.:; . 

In Figure 5.4 the nor!:iative butterfat s1_<pply function is given at 

three b e ef price levels (including the beef i ncentive payment) . 1\J.; the 

seconi beef price, a supply function is a l so 3i ven excluding the i ncentive 

I 
I 

I 
I 
• 

I 

• 

payment of Ct10 per b easJt.:) from the net revenues of the activities qualii'ying 

for the Do:i.Ty Indust'"l'Y Beef Scheme P 
13

, P 
14

, P 
17 

and P 
18

• 

At the $19.50 beef price, the difference between the norma tive 

butterfat supply f~tions, with and without the beef incentive payment , 

is smaller thnn one case farm 1. That is, the incentive is "Tiorth" less 

on this farm. This is due to the hi~her 111iJ.king c or: procluctivi ty ar.d 

greater amount of permnnent labour available on case farm 2. Both these 



CASE FARM 2 

Figure 5.3 NET BEEF SUPPLY RESPONSE 

25 ·5 • 
• 

21 ·5 • 

Beef Price 
($ per 100 lb.) • High Milk Price 

17·5 • 
35 cents per lb. Butterfat 

13·5 

25·5 • 
• 

21 ·5 • 
Beef Price 

($ per 100 lb.) • Medium Milk Price 

17·5 • 31 cents per lb. Butterfat 

• 
13·5 

• 
• 

21 ·5 • 
Beef Price 

($ per 100 lb.) • Low Milk Price 

17·5 • 27 cents per lb. Butterfat 

• 
13·5 • 

100 300 500 700 

Net Beef Per Acre (lbs.) 
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factors increase the relative profitability of dairying on this farm. 

For the beef supply response, this would mean that a lcrger incentive 

is required, on case farm 2, to produce a given increase in beef out-put 

then r.rould b e required to produce the same increased beef out-put on case 

fa:rm 1. 

Nevertheless, the beef incentive payment does increase the butterfat 

supply fumtion 1.2 to 5.3 cents per pound butterfat. Alterna·tively, 

the presence of the incentive payment causes a signif'icant reduction in butter-

fat production at any given milk price. For example, at a milk price of 

30 cents, butterfat production is decreased 33 percent by imposing the beef 

incentive payment. It is also clear that as the milk price decreases, 

the percentage reduction in butterfat output increases. This observation 

stems from the fact that a nor~.ative supply ftL~c tion exhibit s increasing 

returns to price. 

The differing responses, of case farms 1 and. 21 to the beef incentive 

payment vlill be discussed further i..'11 Chapter 6. 

5.5 C.ASE F .A:.1TI.i 3 

595.1 General Outline 

'.!:'his da.iry farr.1 is comprised of 120 acres of 1far ton silt loan 

situated six miles east of Palmerston North. The area is maG..e up o-f: 

104 acres of which 25 acres is in steep gullies and the balnnce is flat 

to moderately rolling. A further 16 acres of runoff is situated half a 

mile along a main road which forms the access between the t-vro blocks. 

The soil is of medium fertility and prone to pugging damage during 

the Winter. The farm has been extensively mole dxained but stock has 

to be moved off the pad.docks during v1et perioos. The farm has a 30 - 35 

inch raini'all in a similar pattern to case farm 2. That is, the farm 

often has dxy spells in the Summer and gets very wet in most Winters. 
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CASE FARM 2 

NORMATIVE BUTTERFAT SUPPLY FUNCTION 

Beef Price 

$23.50 

Beef Price 

$19.50 
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$15.50 
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'-... 
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The stcck rJintered in the 1968/G9 season were as follor1s : 

103 Jersey and Jcrsey- l"riesit.n cross mlldng cows and heifers, 

22 . yearling heif~Ts , 

and 2 bulls. 

This farm prcxlu.ces 40,000 pounds of butterfat and all the supple­

mentary feed required (1,800 - 2,000 bales of hay) is produced on the fm'T!l . 

'i'>..0 buildings include a r..ec:1 house, on eight a.side herringb one mill:inc S:1ed, 

calf feeding shed, a 70 cow c apacity concrete feeding !_)latforn, a hnyk u•n an:l 

tno :i...rnplement sheds. 

The milkir.g herd is Y1intered on the me.i.'11 block rli th choumoellicr, hny 

and grass using a \.'/intcrinc pad. to reduce p ugging d runc.0e to t he pad::locl:s . 

The yea.rling heif'ers are g razed on the runoff durin3 t:1is period . In tne 

Spring, t..~e runoff is included in the grazing rotat ion for the n illd..ng 

herd and the he if'ers are [9'.'~ed on the main bloc'~ . Four to f'i ve o.crcs of' 

old pasture is plou.i:;hed. for a 'l'linter crop of c:1oi..oocllic1· in Dec cnocr for 

feedi.T\g off i.T1. June, J u ly a n:l liugust . 

in t!1.e Spri~. 

~e padd.ocl: is sc:r:m o ac lc t o ~ass 

'.i..'he l o.bour c c:npl ement consi s t s of t _1c fc.r~er and :1.:.s t ecna_sc ::;on. 

S1e £'ro:nc1· docs sc:!lc contr oc t !1o.y1nll ins f or ~e:.,s:1bou:rin.::; fi_>..r: :~:::c . 

The fo.rr.1er, r1:'lo is i n a str o!\'.; f i na!'..cial pos i t :.0::1, :ls cont e::::_Jlc.ti ri.,s 

reoring c a lves for be ef production and such a move 'i7ould not b e l i:: i-'.;cd 

by ei th.er lab our or c api tal on t h is f arn. 

The milJ..dP..g herd on t :iis f arm produces approximately 385 pounrls of 

bu~.;terfat per co\·1 at a stocking rate of 0.86 cows p er total faro ac:?."e. 

This high per c o'>/ performance has been attributed to the high stan:lard of 

management and I!lilking labour and to better breeding. '.l.'his a.ssttiilption rtas 

made because herd numbers have been stable on this farm for 10 years ar"d 

intensive c ulling for high butterfat produc tion has been carried out, 



whereas neither case f~ .. 1cr 1 nor case farmer 2 \'/ere selectinc cor1s for 

pr 00..uction. For these reasons , the feed requirements of milkine coi·1s on 

case foxm 3 are asstuned to be the sar::e as the two previous f' ::n·ms . 

Eo\7ever , t..11.e assumption of J.;he f eed rcqu:i..rel!!ents of milkin~ cor:1s on this 

farm is based on a subjective est~ate of the r elative grass gro1d;h 

stoc~cing r o:te ancl managerial ability of tne three case farms . 

assu;nption is ir:correct t~~en the feed reguirer:ients of milking cows on 

c ase farm 3 11..'.:lve been untlercstir.1ated relative to the previous t~-;o fOJ:'r.15 . 

'l'he effect of such an error vlill be discussed in a i'ollo'."1ing section. 

Alternations to the General 'ifoclel for Case Farm 3 

(a) Beef Production 

The fm-ri:er r:is!1es to consider beef' pr oduction from steers 

rather than bulls because he considers that the forner are nor e easily 

managed and should fit into his grazing systen ~ore reatl.ily than bulls. 

(b) Labour 

It PZs been assumed that the p r esent l abour force is su.fficient 

for any combi..'Yla.tion of co-.1s ar:C. beef anir!lals within the feed restrain-!::::; . 

The labour su!'ply (x
10

) has been set o:b 350 calf rcarin~ mrits o.s t~~is 

is t!ie n.n:dr.1U.":1 n-c.mber of calves t!:at coclci. oc l' earcC: by -:::1e !'c.:r:::.cr c.:'..::i. 

his son, and no hire 12oov.r activi -:;iez 77Cre incluC.e::l -::or t:-i.::::; ::'<::.:::.:., 

(c) Inout-O~t-out Coefficients 

i ) 1:il1dng c o-:1s produce 385 pounds of butterfat. 

ii) Hay pr oduced on the fa.Ylll costs 15 cenJ~s per bale 

because all work is carried out by the farner~ 

iii) Twenty- two percent heifer replacements are required. 

(d) Feed 

Heifer replacements are grazed on the farm and hay may be 

purchased at 50 cents per bale (delivered to the farm). It has been 

assumed that the \'finter crop will continue to be grovm because the fo.rner 
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\7ishes to continue with the crop no matter '7hat enterprise is adopJced, 

and t!tls feed trar..sfer has been i ncorporated into t.'l-ie feed SU'J?ply. 

pattern as for case farm 2. The monthly feed supply has been calcu-

lated as for the previot:.s t-:10 farns and the nonthly values are given belor1: 

FEED SU?PLY - CASE F .AE,: 3 

1:onth 

.At.\:>aust 

Septe::iber 

OcJcober 

November 

Dcce;nber 

Jan~cry 

February 

l.furcl:: 

1.:ay 

June 

July 

5.5.2 Solutions for Case ?a:'t!l 3 

Feed Suunly 

(lbs D. 0 .1:. per clay) 

1,664 

2,388 

2,SC8 

2,799 

2, 7•1-1 

2,<...UO 

2,07': 

1,077 

2,070 

1,75G 

917 

931 

P.rice parametric solutions were computed in exactly the sane 

\7a:y as :f'ar the first two case far::ns . The same price ranges for r:tll..1<: and. 

beef were also used Y. T!:ese parametric solutions are given in 

Appendix 6 . 

5.5.5 The Fart:!er's Future Polici 

'l'he farmer considers that the milkprice paid by his local 

company will be at least 33.5 cents per p~~nd butterfat for the 1970/71 

season. The present policy is, therefore, compared with the opt:imum plan 

at this milk price and beef price level 5 Y in Table 5.:19 . 

y That is, beef $13.50 to ¢25.50 per 100 lb; milk 20 to 38 c ents per 
lb butterfat. 

~ That is, ~21.50 per 100 lb steer beef. 
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Table 5.19 is different from the tables for case farms 1 and 2 1f 

because the optimum :?lan both r1i th and vii thout the beef incentive 

:!'ayment is the same. ~hat is, plan C is optimun far coGe fnrn 3 at 

beef' price level 5 whether the incentive payment applies or not , becnusc 

no beef i..'1centive qunlifyiD3 activities are included in '.;he opti!ilu=i p l a?'l . 

Thus , the Dairy Industry Beef Scheme 11ill only influence the optintffil '9lan 

in so much ao the incentive payment increases the price of three months 

old r1eaners . 

a) The Feasibility of the Ootimum Ple.!1 

The farmer considers that the optimum plan is feasible vi th 

r espect to labour and capital. However , he considers that the ootimuo 

p l an \7ould require 500 bales of :hay purchases r::ore th::m the present policy, 

rather t~an 1023 bales mm: e as sho\'ln in Table 5. 19 . '£his would be achieved 

by increasinc the cD.rryin.:; c ap2.ci ty in the S::iring, (the lince.r pro::;rDm docs 

not allow this) . That is , the intr oduction of t he r1ea'1Cl' !)Olicy to t:1e 

present plan r1ould probably result in t:l.e mare efficient utilization of 

S::>ring grass, '' i thout reducing the f eed cr.railable to the !'.'.il :i110 herd. 

of 82 c alves suiJ.;able for rearing beef weaners for sale in l~ovc:-.ib er and 

December . 

1/ That i s , Tables 5.2 an:i 5.12. 
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TABLE 5.19 

CASE F.AP,M 3 

PLAN C01.:LPARISONS - 1969/70 PRICES 

Milk Price - 33. 5 cents p er poun:l Butterfat 

Activity With and without the incentive payment 
Activity 

Code Farmers Plan PlD.n c 

Milking OOIVS p1 102 102 

Butterfat F:roduction(lbs) PS 38,900 30,546 

-
Beef calves purchased pg - 82 

Beef '1'/eaner s sold ( 3montl s) p11 - I 
117 

Hay purchased (bales) p20 303 1326 
( 803)1/ 

!;et Revenue % Beef Price 13938 1.C007 y' 
Level 5 (14309)-

Net Revenue Beef Price 14162 14259 
Level 6 (111521) 

Net Revenue Beef Price 14345 14753 
Level 7 (15015) 

Note 1. Ex paste adjustments to the optimum 
plan are in brackets. These changes 
are described in section 5.5.3. 
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The beef calves '7ould. be reo.red togethe:r '. .':'..th the heifer calves and 

grazed in groups of 30 - l.'..-0 calves. Therefore, during the Spring, the 

home farm ·;:ould be grazed by t:.1e milking hercl and t.11.ree or four oobs 

of calves in rotation, 11hilst the replacement heifers v10Ltlcl be grazed 

alternat~ly on the ru.r.of:' and. J.;:~e home far:n. The extra groups of ca lves 

\7ould allo";I fe11er podd.ocks to be shut for hay mline to the need to !lave 

more paddocks available in t::e grazing rotation th::m are currently 

required. That is, a linitinc factor to rearing extra calves is the u~o-

vision of extra paddocks (rather than extra feed) to o.llocr the c alves to be 

rotated around f'resh paddocks in the interests of good husbandxy practice. 

The f'arm has a calf' feeding shed fitted with 4-0 bails which is no~e 

than adequate for rearing the calves required in t.h.e optimum pla.'1'1. 

Considering the adjusted net revenue values in Table 5.19, t:1.e 

far:ner nould o:nly be prepared to adopt plan C at beef price level 7, 

where the net return per calf' r eared is ;;36. 25.Y '.the net return i s the 

re\"lard to the farmer for the ext"Ta work involved . ,\t this price level, 

the selling price is %37 per weaner Yat three -months of age. 

considered •.; >-:~.; t:h:i.s price r:'.ay increD.:;e relative to the bee:' !Jcl1cdulo 

price as ?::-::..coin.n C();i:;tle bcco:::1e r:lorc po!:rulo.r fo-r bee:::.' prc:'..:..:.c~o:". ' v 

Activity P
11 

is included in Plan C because surplus labour is uvailDble in 

the Spring. If only sui'ficient l abolE' had been available ~o~ ml.::ir...:; cc:7s, 

then r1eaner production would not have entered the basis i...--i pl~ce of Iri 1 king. 

coVls a.t the assumed prices. The farmer is keen to introduce -'i;he beef 

1/ That is, the dif'ference in the net revenues be~1een the plans CNer t he 
beef weaners sold. 

y See Append.ix 3 . 

y That is, the opportunity cost of the grass made unava ilable by the weaner 
in terms of the purchased hay required to rep l ace this grass which \10uld 
nortl'~lly be saved for hay production. 



weaner policy onto his farm provided that the margin between the calf cost 

and the weaner selling price is sui'fioient to give a net return of at 

least ;:'Eper calf' reared. 

The net return from this weaner production enterprise is illustrated 

by a gross margin derived from Table 5.19 and given in Table 5.20. 

T.ABLE 5.20 
GROSS 11./IRGIN OF BEEF WEANER PRODUCTION 

VARIABLE COSTS 

Beef calves (1.05 at ¢17.0) 

Feed (whole milk) 

Animal health and sundry 

Grazing charge 1../ 
(4.3 bale s hay at 50 cents) 

(per weaner sold) 

CASE F .ARM 3 

= 
= 

= 

= 
Total variable costs 

Plus 11Profi t" required = 

l.Iininn.un .!lcceptable Se l ling Price = 

¢17.85 

¢6.70 

¢1.75 

g2.15 

¢28.45 

¢0.00 

From Table 5.20, it can be seen that when the value of potential 

beef calves Y is ¢17 .o, then this farmer requires a weaner price of at 

least p°34.45 before he will adopt the beef calf rearing enterprise. 

Table s.20 shows that the net return per calf is denendent on the . 

difference between the calf price and the weaner selling price. It was 

shown in section s.2.8 that the price paid for calves varies consider-
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ably within a district and if calves could be bought for less than is nssumed 

y That is, the opportunity cost of the grass made unavailable by the weaner 
in terms of the purchased hay required to replace this grass which would 
normally be saved for hay production. 

~ Retained or purchased calves suitable for beef production. 
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in Appendix 3, then the net return per calf' reared v1ould be greater. This 

weaner prcxluction activity may be a profitable supplementary enterprise on 

other intensive dairy farms . The f nctors which will probably influence 

the f exmer' s decision are the calf cost, the weaner selling price and the 

capacity of the existing labour force on the farm to rear extra calves. 

5.5.4 ~he Effect of Variation in the Beef Price 

In Table 5.21, the optimum plans are outlined at each beef 

price for a fixed milk price of 33.5 cents per pound butterfat. 'J.'he same 

physical plan (plan C) occurs at the first five beef prices and hence only 

plan c5 is given in the fable. 

TABLE 5.21 
THE EF'.!.''l::CT OF V A.'R.IATION IN T.f'l: BEEF PRICE 

C.ASE F.AP.N 3 

Milk Price - 33.5 cents per pound .Butterfat 

Activity Plan - Beef Price 
Activity 

Code 
Ci:-: JG 17' 

I ;:) "--'7 

MiDdng Cows p1 102 101 101 

Butterfat Production (lbs) PS 36,546 37,609 35 , 911 

Beef Calves Purchased 
pg S2 I 92 

( 4:- days old) -
Beef ·:reaners Sold 1) 117 32 :l..20 -'-11 

( 3 monJchs) 

Beef 1·;ez.ners Sold p12 - - 3 
(6 mont.1s) 

1 
Store Ca.tJcle Sold p13 - 6 3 

( 13 monJchs) 

Hay Purchased (bales) p20 1326 610 1365 

Net Revenue ~ 14-047 14281 14764 

From Table 5.21 it can be seen that three months old weaner prcxluction 

is included in the plans at all beef prices owing to the fact that sufficient 

labour is already available on the farm to rear extra. calves. (On the 

previous two farms, labour would have had to be hired for this enterprise). 

I 

! 
I 

' 

I 
I 
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The weaner production policy is incorporated into the management system 

by increasing the arr..ount of purc hased hay and no"!: by reducill[j ;che size of 

the miDd.ng herd. The i nplications that can be derived f'rom this fa.rn nre 

that beef production from oeef c attle "wintered" on t.'rie farm is not profit-

able enough to substitute :'or milking cows at the assllf.led prices :L11 

Table 5.21. Hortever , three months old weaner proclud;ion is included i n 

eac:~ of t hese plans bec ause this activity supplements the mill:ing herd at 

these levels. If the number of beef calves reared was increased beyond 

the level in t hese plans, then t his activity would compete directly r1ith 

the miDcing herd. ':i.'b.e v1eaner production activity ( P 
11

) does not receive 

the beef incentive payment so that even if the DaL~y Industry Beef Schene 

was ren oved these plans \70uld be stable except plan E , Y1here store cattle 
7 

production may be excluded. 

The number of beef wea:r..er s in plan J 6 is less than in pla..'11 c5 due 

to the assumed prices f or beef calves purchased and three months olc1 

\·1eaners sold (see Appendix 3). That is, the correlated prices at beef 

price level 5 and 6 are s uch t..'riat the net revenue of three months \'Jenner 

production (P 
11

) is c lose to a "b order" point in plans C 
5 

and J 
6

• Tl1is 

i s shown in Table 5 . 22, v1here the l0\'1er net revenue stability li:-Ji t ±'or 

activity P 
11 

in plan c 5 is 011..ly %0.01 beloVl the current ret rC'rnnue £'.r:<l 

for the sane activity in plan J
6 

the upper net r evenue stab ili)cy li::1it 

is only %0.27 above the current net revenue. 
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TABLE 5.22 

NET REVENUE ST.ABILITY LDvrrrs 

CASE F.AR.111 3 

Milk Price - 33.5 cents per pound butterfat 

Activity 
Current Net 

Activity Plan Upper Limit Revenue Lo11er Lim t 
Code 

Milk PS c5 33.9 33.50 31.3 
(cents per lb 

butterf'at) J6 37.3 33.50 31.4 

:E 7 
34.3 33.50 33.0 

3 months Weaners Sold p11 c5 30.94 30.25 30.24 
($ per beast;) 

J6 32.52 32.25 30.58 

E 7 35.34 35.25 33.38 

6 months Weaners Sold I p12 E 42.13 40.00 39. S'O 
($per beast) 7 

Stare Cattle Sold p13 J6 81.50 76.50 72.G4 
13 months 
($ per beast) 

I 
Ho.y Pt.,i.rchases "P D4 - 0.50 - 0.50 - 0.42 l 

-20 ' (~per bale) I 
J6 - 0.70 - 0.50 - 0.4-7 I 

I 
E/"7 - 0 .. 66 - 0.,50 - 0 &4-9 i 

The sensitivity of the net revenue for three months old 11eaner 

prcxluction indicates that t..lie sale price which this dairy farmer receives 

is quite critical to the number of weaners which he should be prepared to 

rear. 

The production of six months old weaners, store cattle and beef cattle 

for slaughter do not enter the plans given in Table 5.19 or a.re preEent 

only at lOV7 levels. 

are included. at low levels or excluded :t"'rom the optimum plans of this farm 



at the 33.5 cent milk price because firstly, labour does not have to be 

hired to milk the maxim'-'.-rn number of cows (102) and secon:lly, been.use 

the milld.ng cow enterpriee on this farm is more profitable t han on the 

previous two case farms. T.r.e milld.ng ca.·1 activity is mar e profitable 

because. only 22 percent herd replacements are required compared r1ith 

30 and 25 percent on case f arrns 1 and 2 respec tively. Further, the 

milking herd on case farm 3 produces 385 pounds of butterf'at per cm as 

against 315 and 330 pounds on the other ferr:1s. This increased butterfat 

production is attributed to the higher standard of mD.nagement and higher 

genetic merit of the herd rather than a lower stocking rate. 

TABLE 5.23 

BASIS VALUES - CASE FARM 3 

~per beast 

Excluded Activity 
Activity Price or Plans 

Code Va.lue cs JG B7 
I 

Selling 6 months y;eaners p Current 37.0 39.0 

I 

42.0 
12 

Basis 47.0 44.8 -
I 

I Selli:nr; store cattle P ... ~ C'-1.rrent 60.0 70.0 7G.,0 
I 

(13 ~:;onths) 
.l..J 

lc.4.1 I 

I Basis -
I 

-
Selling beef c attle p14 Current 5.5 5.5 5.5 

(18 months ) Basis 34.0 23.4 1: • ..::-

Buying 3 months weaners p17 Current 36.0 38.0 41.0 

Basis 29.7 31.8 34.7 

p18 Current 36.0 38.0 41.0 

Basis 3.3 15.0 30.8 

If', in fact, the higher butterfat production per cow on case farm 3 

is due to the higher feed intalci:! of' milking cows,Y then the relative 

y' That is, if the feed requirements of milking cows are hig..h.er t.'-lan 
assumed here .. 

I 
I 

I 
I 



profitability of all the beef enterurises has been unierestimated in the 

analysis for this farm. If t h is i s the case, beef production ..-1ould 

substitute for milk production at a higher milk to beef price r ution tha.n 

is given by the parametric solutions for case fl.UT.1 3. 

Table 5. 23 sho'.·1s that store beef production would enter the optimum 

plans before the other excluded beef activities should beef prices in::reD.se 

and a snall number of store cattle are pr esent in plans J
6 

and E7• 

5. 5. 5 Normative Stronly Functions 

The nornative butterfat supply f'u..'1C t ion for c ase farm 3 ic 

given in Figure 5.5 for t..hree beef prices : ~15.50, ~19.50 and ~23.50 

per 100 pounds of beef. The butterfa t supp ly function excluding the 

beef incentive payment, is also given at t~e t19.50 beef price. At the 

high beef !)rice (,Z23.50), a s i gnif'icant drop in butterfat p roduction 

does not occur u.ntil tile Irilk urice falls to 29 cents. 'Ehercfore, beef 

production f'rom wintered beef cattle i s not ljjcely t o enter the csiJcil~Ul:1 

plan for this farmer, at l ea.st for the next two years, because he has a 

guaranteed total milk payout of at least 33. 5 cents for tb.o.t period. 

The effect of t:·~e inc~ntivc p 0J1ncnt on the opJcimwn plo.n::;, o.::::; ::;!w·;m 

until the milk urice falls t o 27 cents. There:'o.,.·c , unless tl:cre is a f £>11 

in the to-Cul milk payout of 6 to 7 cents per pouncl butteri'at, t:he inccn.!.;~:re 

payment should not affect the optiouo plans or. tlti.s farm. 

The net beef supply response is given in Figure 5. 6 for t wo milk 

pric es, 27 and 31 cents per pound butterfat. At the lower milk price, 

'",'fi ntered" beef c attle are substituted for mil ld..ng C0\7s when the beef 

pr ice i s greater th.an %21. 50 per 100 p oun:ls . 

5. 5. 6 Stumnary of Case 'Parm 3 

The production of three months old weaners is the most profit­

able beef enterprise on this farm because the farmer is prepared to rear 
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CASE FARM 3 

Figure 5.6 NET BEEF SUPPLY RESPONSE 

25·5 • 
• 

21·5 • 
Beef Price 
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17·5 • 31 cents per lb. Butterfat 

• 
13·5 • 

25·5 • 
• 

21-5 • 
Beef Price 

($ per 100 lb.) • Low Milk Price 

17·5 • 27 cents per lb. Butterfat 

• 
13·5 • 

100 200 300 400 500 

Net Beef Per Acre (lbs.) 
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additional calves Vlith t.l-ie existing labour force. However, the difference 

bet ween the calf cost am the weaner selling price m~t be at least ~17 

before the farmer would adopt this policy. 

On this farm three months old weaner production does not substitute 

for milking co.1s but the grass made unavailable by the beef calves, 

during rearing , is replaced with purchased hay. 

--
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CHAPTER 6 

Stn.'.MARY AND CONCLUSIONS 

6.1 INTRODUCTION 

In this chapter, the main assumptions CJf the linear prograrrmi.ng 

model a.re examined and a summary is given of the more important factors 

affecting the feasibility arrl profitability of beef production on dairy 

farms. 

6.2 TRE .ASSUMPTIONS IN THE ANALYSIS 

In the linear programming model f'or the case farms, there are four 

assumptions which are very important determinants of the results obtained. 

6.2.1 Feed Requirement Coefficients 

The model contains fixed average coefficients for the feed 

demanded by the various livestock aotivi ties. The feed requirements 

have been derived from subjective farmer est:imates and overseas feeding 

standards. T.'1is approach was necessary because a comprehensive set of 

1'Tev1 Zealand beef cattle feeding standards were not available. ~7hilst 

this might seem to detract f'rom the validity of the results obtained, the 

fact t hat the optimum plans derived from the model are realistic and 

practicable to the farmers concerned, does mean that the feed coefficients 

used are close to those applicable on the case faros. 

Farm management workers will continue to be faced with the problem 

of deriving feed estimates based on subjective data and overseas research 

work until :f'urther research is done in New Zealarrl to obtain a more 

precise set of beef cattle feeding standards. 

6.2.2 Variation in Feed Supply 

This study has examined the inf'luenoe of variation in feed 

supply~ poste, by discussing the feasibility of particular optimum plans 
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with the case farmers. The farmer's viens of the feasibili~r of these 

plans took into acconnt the uncertainty of grass growth at critical times 

of the yea:r. 

The Correlated Beef Prices in the Analysis 

The correlated beef prices used in the linear programming 

a:nalysis are i mpor,.;ant because the relationships beween these prices 

inf'luence t..~e particular beef policies in the optimmn plans . The optimum 

plans for the case farms are sensitive to ffinall changes in these prices and 

therefore, care must be taken if the results f'or these farms are directly 

applied to other farms. That is, the variation that occurs in beef cat-tle 

prices may mean that beef policies not included in these plans can be 

profitably incorporated into other dairy fanning systems. 

Hov1ever, the price stability limits and basis values for the case 

farms rari_k the beef activities according to profitability. This rariJdng 

provides a guide to the relative profitability of these beef enterprises on 

sh'lilar dairy farms . 

6.2.4 11he Scope of the Study 

The analysis of the case farms \'las comerned wi,.;h t he feasibility 

arrl profi fability of substituting beef cattle for dairy C0\7S a t a sirnil 2.r 

stocking rate to that operating on the farm at present. 

analysis did not consider a developmental situation for either r.ri.lk or 

beef production. The case farms are all well developed and the fa_'l"nlcrs 

were not considering increasing the stocking rate. 

1Iany other dairy farmers, however, need to evaluate the profitability 

of beef production in a developmental context. For these fa."Y'lllers , . a 

dif'ferent set of costs, revenues and. restraints may have to be specified. 

For example, the developmental cost of increasing beef production may be 

lower than t..lie cost of increasing milk production on a farm where a new 
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JI 
milld.ng s..'11.ed would be needed far a dditional dairy cows. 

6.3 SUti1HAI~.Y OF HESULTS 

Beef '.'leaner Production on Dairy Ii:_~ 

It is s:b...orm in Chapter 5 for case farm 3 (and other dairy :farms 

with similar resource structures) that three months old weaner product-:i.on is 

a profitable supplementary enterprise to dairying. Ft u:" thermor e, ti1e profit-

ability of this enterprise is not directly affected by the beef incentive 

payment but depends on the weaner selling price an:l the opportunity cost of 

the calf reared to the \'leaner stage. 

Hor1ever, the beef incentive payment may increase the price dairy farmers 

receive for three to four months old weaners . This is because dairy fa.rr:iers 

who purchase t::1l'ce ;nonths old \·1eaners can qualify for the beef incenJdve 

payment of $10 :per he8.d. Overall, this stinu.l1~s 
..J.. J_, • 

vO vl1.C \i'ec.ner price may 

not be great bec ause not all dairy bred weaner s are purchased "'.:ly cl.ail•y 

farmers. Sheep and beef farmers who purchase these weaners, do so in 

relation to the expected beef schedule price. Therefore, provided the 

beef schedule remains at a high level, say %20 per 100 pound s or greater, 

the demand for dail"'y bred \'/ec.ners should contir:u.e. 

A large number of' dairy far1'1.S nay heve similar resource ztl.'uc·Cu:r es to 

case farm 3. '.l'hese are dairy farms which have sufficient labour availnble 

to rear extra calves or farms where the manager i s prepared to Tiork lw.rder 

during the Spring in order t o increase the net farm profit. At present 

prices, beef' weaner production would be a. prof'i table supplementary enter-

prise to dairying on these farms. However, dairy farmers will only adopt 

this enterprise if the price difference between bobby calves and weaners is 

1/ . See section 4. 3. 



sufficient to give the farmer a 'Teasonable" return for the extra work. 

For case farm 3, the "reasonable" margin reguired by the fanner was 

$17. In 1969, the actual difference between the calf and weaner price 

was $22-25. Therefore, provided the demand for dairy bred weaners 

continues, beef weaner production is expected to be adopted by an 

increasing rrumber af dairy farmers. 

6.3.2 Beef .Production on Dairy Farms 

It has been s..'ri.own that a mixed beef-dairy farming system is 

feasible for two particular dairy farms (case farms 1 and 2). 
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By reducing dairy cow rn.unbers, retaining surplus calves for rearing and 

purchasing additional store beef cattle (calves, and weaners) a beef 

production enterprise can be introduced. On both case farms 1 and 2, the 

change f'rom all dairying to mixed beef-dairy farming results in a reduction 

in t..'ri.e amount of hired labour on the farm. 

a) The .Advantages of a Mixed Beef-Dairy Policy 

Dairy farmers are accustomed to a guaranteed butterfat price and 

they may be unwilling to accept the uncertainty associated with the beef 

schedule price for their total output. The mixed beef-dairy policy 

enables a farmer to remain in a flexible position and devote, say, 30 perc ent 

of the farm to beef production and take advantage of the current high beef 

schedule price. 

The second advantage is that the farmer does not have to bey large 

rrumbers of bobby calves or weaners in order to adopt a beef enterprise . 

Buying large numbers of bobby calves may become an increasing problem 

a.s dairy bred calves become more popular for beef production. Ho\1ever, if 

the "dairy-beef" weaner sales in November-December contirru.e to expand, then 

the problem of buying three months old weaners will diminish. 

Many dairy farmers view the mixed policy as a transistional stage \'/here 

they can "experiment" with beef production without having to rely canpletely 
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on the profit from this enterprise to meet their fixed charges. 

b) The Disadvantages of a Mixed Beef-Dairy Policy 

The difficulties associated with this policy arise ma.inly fran having 

two separate enterprises on the one farm; milk and beef production. The 

allocation of feed between the two enterprises is perhaps the most d.i:fficul t 

aspect. Some of the grazing m:i.nagement techniques that can be enployed to 

overcome this problem have been outlined in the study. 

c) .An All Beef Prod oo tion Policy 

A ch ange to all beef farming is feasible on the three case farms 

studied, if suf'ficient calves and/ or weaners can be obtained. This system res-

u1 ts in a loner net farm revenue than is currently being earned at 1969/70 

prices ~ Therefore, the farmer must be prepared. to accept a lower net 

incane if he adop ts an all beef policy. However, the single enterprise 

(all beef production) would require a smaller managerial input from t he 

farmer than a two enterprise system. This s.l-iould enable the farmer to spend 

more time buying and selling beef cattle which may increase the net revenue 

obtained. This increase was not estimated because it depends so much on t h e 

TllDl'keting skills of the individual farmer. In contrast, the rn:i.xe cl beef-clai1·y 

f armer may have to rely on contract sales and purcho ses of c a ttle, becousc 

he may not have the time available to be present at many stock sales . 

As was pointed out in section 3.2.4 the farmer's decision of '>Jhethcr 

to accept the lower net revenue but perhaps less effort associ ated r;ith all 

beef farming, will also depeni on the level of fixed charges and presumably 

his age. For example, a semi-retired farmer with few committmerrts may be 

prepared to accept a lower net income :f'rom beef' production than he was 

previously earning fran dairying. 

1,1 That is, milk: 32-33.5 cents per lb butterfat and beef': %21.50 per 100 lb. 
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One problem associated vii th beef production is t..11.e difficulty in 

getting stock slaughtered at the time the farmer wishes to sell them. 

This difficulty in geJcting stock killed arises owing to shortoe es cf 

ldlling space an:l the industrial unrest that exists in the meat p roce ssing 

in<lustry \·1:1ich is almost unknovm in milk processing f actories. 

The l;near programm.ingernluation for case farms 1 an:l 2, shoVTs that 

tnese farmers could increase their net revenue by adopting a mixed b eef-

dairy policy at 1969/70 prices. Ho\1ever, the increase in net revenue t ha.Jc 

could be obtained by making the change is not great. The sensi·civi ty of 

the optimtun plans to c hanges in the net revenues of the beef activities 

means that mano.gerial s1dll is a very L!'rlportant deterL'.inant o:' profit, 

especially \'Ii th regard to buying and selling beef cattle. 

The mnno.gcm.cnt factor is also important in eneuring tha·c beef cc:::.ttle 

are in saleable order to maintain management flexibility. ~his f l exibility 

with beef cDttle policies is most important on mhed b eef-dairy f~s. Poor 

er ass gl'o\'lth at a critical time of the yea:r may cause conpeti tion between 

t.~e milld.ng herd and the growing beef cattle. In this situation, sa::ie beef 

cattle mny have to be sold in store condition or slaughtered u t light r1eig.11.ts 

· to avoid penalizing the production performance o"f.' the r emaining stock . 

The beef incentive payment is "worth" a great deal to the c1.airy farmer 

changing partly or entirely over to beef production. ilowever , it is 

uncertain \'/hether the Dairy Industry Beef Scheme will be continued beyond 

the 1970/71 season and. tnis f actor together with the umertai..."?'lty regru:-ding 

the future beef to milk price ratio may have a large influence on the 

enterprise combination adopted by the case fa:rmers. Ii' the beef incentive 

payment is removed and the beef schedule price increases above _$21.50 t o 

compensate, then the optimu.'1l plans for case farms 1 and 2 at 1969/70 prices 1/ 

1/ See Tables 5.2 and. 5.12 (including the beef incentive payment) . 
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would not mar:rndly change. That is, if the beef schedule price increased 

to ,Z25.50 or greater, and the· incentive payment is removed, then it would 

still be profitable to make a marginal shift of beef for milk production 

on these farms. However, this statement assumes that the rdlk price 

reP.18.ins at approximately 32 cents per pound butterfat. If the rniJJc price 

incre2sed above this figure, then milk production \·rouJ.d tend to bccor.:ie 

relatively more profitable than beef production1/. 

There is a marked differeooe in the beef to milk price ratio at \'1hich 

a significnnt cl:i..a.nge from milk to beef production occurs on the tlrree case 

farms as shown by the beef supply responses. This is because the relative 

profitability of beef and dairy prodootion depends on a large number of 

factors which vary considerably between farms. These factors include: 

1. '.i.'he suitability of the whole of the present dairy 

farm for miDdng cm1s. 

2. The presence of any labour or capital restraints to 

increased milk production as compared \'lith increased 

beef pr ocluction. 

3. The r ate of transfor~ation of beef pro-3.uction per ncre 

for rniDc procluction per acre in relation to the ability 

of the par-ticular farm ma~ge:>..' • 

These factors i~ly t!ui.t each farmer must evaluate the place of beef 

production on his o\'/n farm with its own particular resource s~crud;UJ:e. 

6.4 THE EFFECT OF THE BEEF JNCENTIVE PAYMENT 

The price stability limits for the mixed beef-dairy plans of case 

farms 1 and 2 indicate that the proportion of beef cattle in the plans is 

sensitive to changes in the beef price. Therefore, if the Dairy I11..dustry 

In JW1e 1970, a 5 percent increase in the guaranteed butterfat price 
was annoupced. Therefore, the total milk payout for the 1970/71 
season is likely to exceed 32 cents per poW1d butterfat. 
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Beef Scheme is removed, the qualifying conditions altered, or the 

incentive payment increased, dairy farmers may react sharply to the change. 

'1.1hat is, some dniry farmers may be at a "border" point where a small 

decrease in the milk to beef price ratio will cause a reduction in the 

number of cCA·1s milked. It is likely that the surplus capacity on these 

farms would be used in beef production. 

'.L'he aim of the Dairy Industry Beef Scheme is to cause a marginal shift 

of dairy production into beef production. That is, the intention was for 

only increased grassland capacity on dairy farms to be diverted to beef 

production. This is very difficult, if' not impossible, to achieve with 

an incentive scheme which is available to all dairy farmers. This is 

because the great variation in the rescurce structure of dairy farr:is rlill 

induce some dairy f'armer s to change entirely over to beef production while 

many others would find increased milk production a more profitable enter­

prise. 

If the beef incentive payment is removed in 1971, af'ter being in 

operation for only mo seasons, it will markedly lower the net revenue of 

daiY"y farm beef enterprises. It is, also, very difficult for a fa_"l"!ner 

to pla.'71 ahead nith confidence unless the scheme is going to remain i n 

operation for at least five years. 

Therefore, an enterprise incentive such as the Dairy Industry Beef 

Scheme has the capacity to cause marked changes in farm prices and policies. 

This eP-Iphasises the need to plan very carefully to enstn'e that the true 

objective of the scheme will in fact be met both by the amount of the 

incentive payment and the qualifying restrictions imposed. 

6.5 CONCLUSIOlB 

The results for case farm 1 indicate that at present prices, this 

farm should continue to operate a mixed beef-dairy policy. 

HOV1ever, the f'inancial incentive for case farmer 2 to reduce milk 

production and increase beef production at 1969/70 prices, is not suff'icient 
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to warrant him adopting another enterprise. Nevertheless, if the beef 

incentive payment continues to be available and the beef schedule price 

increases to ~25.50, then fais :farmer would consider adopting a mixed 

beef-dairy policy. 

Beef' weaner production will be adopted on case farm 3 so long as the 

good denahd for 'lleaners continues, but a large reduction in Jche milk to 

beef price ratio would be necessary before this farmer could profH;ably 

substitute milking cows with beef cattle. 

The case farm analysis shov1s that b eef production can be incres.secl on 

dairy fo.rms l)ut th.at there is a marked diff'erence in the milk to beef price 

ratio at which the farmers can profitably make the change. If product 

prices tend to favour beef production in the future, then it; can be 

expected that some dairy farmers will change partly or entirely over to 

beef pro::luction. The first farms to change will be those \?here capital 

and labour rest!'ictions make the substitution profitable at relatively 

high miJJc to beef price ratios. However, on farms where these resources 

restrictions are less critical (for example case form 3) then a i:ruch lo·acr 

price ratio nay be required to enable the farmers to substitute beef 

cattle for milking cor1s v;it.hout lowering the total net revenue from J.:;he 

farm. 

To summarize, many dairy farmers a.re i."11. a flexible position in that 

they a.re able to move partly or entirely fror.i milk production to beef 

production from surplus calves. The time required to make the changeover 

varies from one to two years depending on the beef policy adopted. 7h.ere-

fore, these dairy f'armers can adopt milk and/or beef producing enterprises 

according to t..11.e expected milk to beef price ratio, resource rest-rictions 

and input costs applicable to their particular farms. 
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APPENDIX I 

MONTHLY FEED filBU~EHENTS OF CATTLE 

A1.1 

a) The monthly feed intake for Jersey-Friesiancross milking c0t,·1s 

on seasonal supply, with a mean liveweight of 1000 pourrls, producing 

300-330 potm.ds butterfat in a 280-300 day lactation and a mid-

point of calving on 1 .August, is assumed to be as follows: 

Month Feed Intake 

(lb D.o.u. per a.ay)Y 
June 11.0 

July 15.9 

August 19.0 

September 21.1 

October 20.3 

November 19.4 

December 18.6 

January 17.7 

February 16.8 

March 15.7 

April 14.4 

May 13.1 

b) The monthly feed requirements (grass and hay) of Friesian 

. beef cattle born in August ani grcming to slaughter at 18-22 months 

of age at 425 pounds carcase weight are assuned to be as f>llO\vs: 

:JI Pounds Digestible Organio Matter (Coop, 1961). 



165 

Month Feed Intake 

(lbs D.o.M. per day) 

August 0 

September 0.6 

October 1.7 

Novenber 2.5 

December 3.1 

Jarmary 3.5 

February 4.0 

March 4.4 

April 5.2 

May 5.6 

Jure 5.8 

July 6.2 

August 6.9 

September 9.1 

October 11.4 

November 12.5 

December 13.6 

J anuary 14. 8 

A1.2 THE DERIVATION OF CATTLE FEED INT.Al<E 

A.1.2.1 Dairy Cows 

The feed intake of dairy cows has been doctunented for 

New Zealand past oral conditions. Coop (1965) has summ9J:'ized t he 

research work of Wallace (1961) and Hutton (1962) in estimating the 

m::mthly feed intake of' Jersey and Friesian cows. 

There is, ho'l'(ever, no New Zealand data available on the feed intake 

of Jersey-Friesian cross cows and it ha.s been assumed Y that the feed. 

intake of these crossbred cows is mid-way between the feed. intake of t he 

Jersey and Friesian cows as defined. by Coop (1965). 

1/ The asstmrotion wa.~ ~nO'O'P.ci:AN h.,,. w; 1 cn't'I ( 1 o~a '\ 



Culling Adjustment 

The monthly feed intake of a J"ersey-Friesian cross covt estimated. 

from the above work was adjusted for the sale of' cull cows according 

to the monihly culling distribution of Case fa.rm 1 and these monthly 

cull cowssales ha.ve been tabulated as follows: 

:Month Percentacre Cull Cows Sold 

October 5 

:November 15 

December 12 

January 5 

February 5 

March 8 

April 20 

May 30 

100 percent 

The monthly feed intake of a crossbred cow estimated in this way 

is given on page 1 of this appendix. 

A.1.2.2 Beef Cattle 

The estimation of :reed intake for beef cattle has been 

the most di:fficul t task in this study because only a l:L.nri. ted runotmt of 

research evidence is available on the feed intake of: beef cattle grazed 

under New Zealand conditions. 
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New Zealand research data was available from only one trial which was 

being conlucted at Ruakura Agricultural Research Centre, and the relevant 

data from that trial is presented in table A.1. 

In this trial, Joyce (1969) measured the apparent d:ry matter intalre 

CJf Friesian steers, grazed at three stocld.ng rates, from weaning at 10 weeks 

of age until slaughter at 18-22 months CJf age. 
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TABLE A.1 

Stocking Rate 
(Beasts per acre) 21h 2 11h 

Carc ase Wt per Beast 
at sl aughtcr (lbs) J6lt- 394 lt-18 

Apparent Dry Uatter Intake 
per Deast (lbs) 15J Ol!- 64JJ 6802 

Source: Joyce (1969) 

The monthly feed intake distribution from t h is trial was not 

available and hence t he uu.ta presented is only celevant to steers 

which folow the same growth pattern and attain the stu.'le carcase 

\';eight at sl auc;hter as t he trial nnii:mls. 

In view of the paucity of scientific data available, the author 

used overseas feeding standards of Morrison (1959); Garrett, i! eyer 

and Lofgreen ('1959; Anon. (1958) and Anon. (1965), to estimate 

t he monthly feed intake of Fresinn bee f cattle which grew to a 

carcase wei gh t of Ll-25 lbs when slaughtered at 18 - 22 months of 

a g e. The total feed intclce, so estimated, was compared with the re-

sul ts obtained by Joyce for animals with a similar growth pattern . 

It was f ound tlw:t tl1e ov ~ rscas f eedinf" stu.ntlards for stall fed 

beef cuttle we re a;1proxi1aately 20 percent l o\1er than those estimated 

from the work of Joyce and were increased accordingly. This incre a s ed 

r e qnirement is expected since stall fed cattle have a lower maint-

en a.'1 c e than u.n i mals which are free-grazint; (Joyce, 1969). Besides 

the adjustment made on the basis of New Zeai and research evidence, 

the f eed intal(e ·distribution was compared with subjective estimates 

of the substitution rate between dairy cows and beef animals at 

various times of the year. These subjective estimates were 

obtained from the farmers surveyed and from Farm Officers in each 

district. The 'theoretical' distribution of feed intake falls 
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V7ithin the range o"f "practical" estimates of the substitution rate 

of beef cattle for milking cows obtained from the farmers. Hence 

the distribution was assumed to be a realistic est:Unate of the monthly 

feed intake of Friesian beef cattle growing under New Zealand pastoral 

conditions to the specified slaughter weight. The farmer's est::Lmoted 

substitution rates of bee"f animals for crossbred milking cows is given 

below: 

Age of Beef Animal Substitution Rate 

(months) (beef animals per 
crossbred milking 

cow) 

4 6 . 1 . 
6 4 : 1 

10 - 2 . 1 . 
18-20 1 . 1 . 

SUMMARY 

The feed intake "for cows an:l beef' animals has been e stimated 

f'rom theoretical data but at · the same time considerable care rms 

taken to ensure that the derived feeding standards were st~bstnntiated 

by the observ8tions of farmers and farm advisers. 

Cross-checking \?as carried out between t he scientific aP.d 

subjective estimates of feed intake to ensure that the ratio of feed 

intake of cows and beef animals was realistic. 



• ""-~~--w·-~•--w-OOwOO-•· ....... _________ _ 
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.AP.PEND JX 3 

BEEF PRICE LEl!"EL.S .Al\1D ACTIVITY NET REVENUES 

Seven discrete beef schedule prices for ox and bull beef' were chosen 

ranging from 113. 50 to %25. 50 per 100 pounds of beef in ~intervals. At 

each of these prices f'or beef, a price was assumed for cow beef, bobby 

calf and weaner pl.n'ch.ases and weaner ani yearling cattle sales. These 

prices were obtained from t.1-ie survey of farmers described in Chnpter 4. 

The beef and cattle prices were then used to calculate the net revenues 

of the beef producing activities (by deducting the variable costs; :freight, 

animal health and losses, etc.), at each beef price level. 

For convenience, the ox beef schedule prices %13.50 to $25.50 have 

been numbered 1 to 7. That is, beef price level 4 implies an ox or 

bull beef schedule of ~19.50 per 100 pounds. Both terms of referer~e are 

used synonymously in the text. The correlated purchase and sale prices are 

£?.ven in the following Table A.3.1. 

The gross revernie, variable costs and net revenues of each activity 

for case fDrm 1 arc given in Table A.3.2. Those activities proclucin.3 !Jeef 

have been listed at price level 5; ~21o50 per 100 pou!1Cls. 
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T.ABLE A.3.1 

BEEF PIUCE I.8VEL 
Class Activity Units 

1 2 3 4 5 6 7 

Ox or bull p15 % per 100lb 13.5 15.5 17.5 1G. 5 21 • . 5 23.5 25 . 5 
beef' 

Co,1 beef p~ 
.) 

% per 100lb 11.0 13. 0 15.0 17. 0 19.0 21.0 23.0 

Purchases 

Bobby calves p9 ;t per beast 10.0 12.0 14.0 1G . O 18.0 20.0 21 . 0 

·:reaners p17'p18 ;t per beast 28.0 30.0 32.0 M.O 36. 0 38.0 41.0 
(3 months) 

".7eaners p19 ;t per beast 34.0 36. 0 30. 0 4.-0 . 0 4-2.0 4": . 0 16.0 
( 6 months) 

Sales 

\7eaners p11 ;t per beast 24.0 26.0 28.0 30. 0 32.0 34.0 37.0 
(3 months) 
.. r 

p12 ;t per beast 29.0 31.0 33. 0 35 . 0 37.0 39. 0 .~2 .0 .. eaners 
(6 months) 

ro 0 !nr 0 

I 
Yearlinci: s p13'p17 % per beast 40.0 46 .0 52.0 58 . 0 61:1:- . 0 { • , 10 ,, 

(13 months) I 

Note: The beef' incentive payment has not been included in the above ~ices . 
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T.ABIE A. 3. 2 

NET REVENUES - CASE F .ARM I ·, 

Beef Price Level 5 

Activity Gross Variable Net 
Activity Code Units Revenue Cos t s 

9: 5( 

Milldng cows pi 1 COV/ - 9.3 

Heifer replacements p2 1 heifer - 2.0 

0(J.V beef sales p3 1lb beef 0.19 -
Light calf sales P4, p5 1 calf 9.0 -
Nurse cows (16mths) p() 1 cow 20.0 . 7.4 

Nurse cows (10mths) p7 1 cow 104. 0 G.O 

l.filk sales PS 1lb b.fat o.~ -
Buy calf pg 1 calf - 19.0 

Buy calf feed p10 1lb b.fat - o.38 
equiv. 

Sell 3mths weaner p11 1 weaner 32.0 1.75 

Sell 6mths weaner p12 1 weaner 37.0 2.0 

Sell store yearling p13 1 b east 74.0 3.5 

Sell 18 mths beast p14 1 beast 10.0 4 .5 

Beef sales p15 1lb beef 0.125 -
Heavy calf sales p16 1 calf 17.0 -
Buy weaner sell yearling p17 1 beast 74.0 40.75 

Buy weaner sell 18mths p 
beast ·-18 1 beast 10.0 39.95 

Buy 6mths weaner sell 
18mths beast p19 1 beast - 46.5 

Buy hay p20 1 bale - 0.6 

Malce hay p21-24 1 bale - 0.3 

Hay transfers p25-28 1lb D.O. M.!/ - -
per day 

Buy heifer grazing p29 1 heifer - 24.0 

Buy Labour p30 1 single man - 1560.0 

Feed transfers p31-34 llb D.O.M. -per day 

1/ Beef price level 5 only. 

!:/ This price varies between 20-38 cents per lb butterfat. 

y Peculiar to case farm 1. 

!:/ Digestible organic matter. 

-

Revenue 
~ 

- 9. 3 

-2.0 

0.1~ 
9.0 

12.6 

98.0 

0. 34 

-19.oY' 

-0.38 

30.2# 

35.0 y 
70.5 y 
5.5 

0.21# 

17.cJ-J 

33.2#' 

- 29.9# 

-46 . ;JI 
-o.r# 
-o. ~ 
-

-24.cJ/ 
-1560.# 

-

2/ Cost and Revenue items not directly assiened to an activity, but 
reconciled by restraints, have not been included. 

I 
I 
I 
I 



.APP.El:DIX 4 

PARAMETRIC SOLUTIONS 

The parametric solutions for the case farms (1,2 and 3) are 

given in the following appendices 4,5 and 6 respectively. 

Seven sets of solutions are given for each fnrm, one for each 

beef price level, being ¢13.50 to ¢25.50 per 100 pounds beef in 

¢2 intervals. 

The parametric solutions are given with respect to variation 

in the milk price expressed in cents per pound butterfat. Every 

solution within each set is optimum over a range of milk prices. 

· '.l.'he upper limit of that range is called the 11border 11 miDc price and 

is shown above each solution. The lower milk price of that range, 

for any solution, is 0.1 cents Y above the "border" miDc price of 

the follO\·iing solution except for the last solution af: each set, 

where the 1011er limit is 20.0 cents per pound butterfat. 

In the computational procedure, the milk price was expressed in 
dollars, hence 38 cents was $0.380. Theoretically, the lo~er 
limit is a very small dec:imal, say jt0.0000001, above the f'ollowing 
"border" price but owing to the computational error involved 
with some solutions, the computer program was only sensitive to 
a change of jt0.001 and, hence, t..~is degree of accuracy has been 
used here. 
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Plan 

P.AR.Al.'1E7I'.IC SOLu~rors - CASE FARM I 

Beef Price Level 1 

p 

'Border" Milk Price (cents per lb. butterf'at) 

:=~-~r~~ -----, ).! 

~g.o 25.6 25.1 24.7 
-·--· 

Activity .Ac ti vi ty Units 
Code 

l11ilking Cows pi 1 cow 186 150 86 68 

Hilk Production p8 1lb butter- 57,726 46 ,590 24,882 20,704 
fa t 

Nurse Cc:ms p6 1 cow - - 12 23 

Beef Calf Purchases p 1 calf - - 76 25 

Beef \·'leaner purchases 
p17 p18 1 weaner - 75 81 153 ( 4 months old) 

' 
Store Cattle Sold 

p13,P17 1 beas t 32 83 79 ( 13 months old) -
Beef Cattle Slaughtered 
( 15 months old) P2, p6 1 beast - - 24 46 

Beef Cattle Slaughtered 
p14,p18 1 beast - ~-0 78 79 (18-22 months old) 

Hay made p21-24 1 bale 3723 3880 4106 4122 

Permanent l abour hired p30 1 single 1.14 0. 87 0.61 -
mnn 

Total Net Hevenue z - c % 18 , 387 11,241 11,020 10 , 930 

G H 

24.2 24.1 -
·----------

38 28 

9,575 6,020 

17 16 

117 146 

155 152 

136 144 

34 32 

108 121 

4334 4338 

- -
10,831- . 10, 826 

H> 20.0 

1-.i. 
-..::i 
1;>-



Plan 
( II 

"Border"Milk Price (cents per lb. butterfat) 

Activity Activit;y 
Units Code 

lJiJJd.ng Cows l' 1 1cow 

MiJJc Prodootion PS ltlbbutt-
er fat 

Nurse Cows p6 1cow 

Beef Calf purchases p9 1 calf 

Beef Weaner purchases 
( 4 months old) p17'p18 ltweaner 

Store cattle sold p13,P17 1 beast 
( 13 months old) 

Beef Cattle slaughtered 
(15 months old) 2.P6 11 beast 

Beef Cattle slaughtered 
(18-22 months old) p14,P18 11. beast 

Hay made p21-24 11 bale 

Permanent Labour hired p30 ti sinele 
man 

Total lTet Revenue z - 0 % 

P.ARPJ.':E11RIC SOLUTIONS - CASE FA."IiJ:,f I 

Beef Price Level 2 

(~15.50 per 100lb) 

A B c K L D E 

38.0 28.7 28.2 28o0 27.8 27.6 ~7.4 

-

186 173 150 137 135 85 73 

57726 53613 '16590 41335 40879 26188 122498 

- - - - - 19 23 

- - - - - - 11 

- 25 75 53 54 143 155 

- - 32 49 50 68 74 

- - - - - 38 46 

- 24 40 51 52 70 76 

3723 3724 3880 3944 391±8 4D68 4103 

1.4 1.2 0.9 1.0 1.0 0.1 -

18789 134.-25 1316~ 13080 12998 12921- 12875 

F G H 

27.2 26.2 25.8 ~20.0 

68 38 28 

120704 9775 6020 

23 17 16 

25 117 140 

153 1155 152 

79 136 144 

34 34 32 

79 tto8 121 

4122 ~-334 4338 

- - -

1283:1 12634 12597 
I I ~ 

(}l 



PARAHETRIC SOLU'7IOES - CASE F.AHM I 

Beef Price Level 3 

-~ Plan A B K L D E F I G I H 

30.9 30.5 _:i .1 29.8 1 "Border" Milk Price (cents per lb. butterfat) 38 . 0 31.8 29 .1 I 2e .21 27.517 20.0 -
I , . Units Ac·civity .Activity 

Code 

Milking Cows pi I 1 cow 1 -186 ~ 137 I 13; I 85 I 73 I 68 I 38 I 28 

Milk Production PS I 11b butter-

fa t 57726 153613 141335 1':.0879 I 2G188 1 22498 , 20701 I 9575 I 6020 
Nurse Cows p6 I 1 cow - - - - 19 23 23 17 16 

Beef Calf purchases Pg I 1 calf I - I - I - I - I - I 11 I 25 I 117 1 146 

Beef Weaner purchases 
(4 months old) 

p17 , p18 I 1 weaner I - I 25 I 53 1 54 I 143 I 155 I 153 I 155 I 152 

Beef Cattle slaughtered I 2.P
6 I 1 beast I - I - I - I - I 38 I 4B I 40 I 34 I 32 

( 15 months old) 

Store Cattle Sold 
p13,P17 I 1 beast I I I 49 I so I 68 I 74 I 79 I 136 I 14.-4 ( 13 months old) - -

Beef Cattle slaughtered 
p14 ,P18 I 1 beas t I - I 24 1 51 I 52 I 70 I 76 I 79 I 108 I 121 (18-22 months old) 

Hay made p21-24 I 1 bale I 3723 I 3747 I 3944 I 394.-8 I '1-068 I 4103 I 4.122 I ,133.11r I 4338 

P ermanent Labour hired P~o -Ping le I 1.4 I 1.2 I 1.0 I 1.0 I 0.1 I - I - I - I -.) 
man - --

Total Net Revenue I z - c $ I 1S191 I 1 5616 115146 114-981 I 1 11-8 38 I 14762 114607 114.-434 l143G9 

p 
-..:] 
Cl} 



Plan 

"Border" Milk Price (cents per lb butterf'at) 

Activity 

Milking cows 

Milk Production 

Nurse Cows 

Beef Calf purchases 

Beef \'!eaner purchases 
( 4 months old) 

Store Cattle sold 
( 13 months old) 

Beef Cattle Slaughtered 
( 15 months old) 

Beef Cattle Slaughtered 
( 18 - 22 months old) 

Hay made 

Permanent Labour hired 

TO'.i.'AL NE'.L' llliTh11lUE 

.Activity 
Code 

pi 

Pa 

p6 

p9 

p17
1
p18 

p13'p17 

2.P 
6 

Units 

1 cow 

1lb.buttcrf'at 

1 cow 

1 calf 

1 weaner 

1 beast 

1 beDs t 

P 
141

P18 1 beast 

p21-24 1 bnle 

p30 1 sin[;lc man 

z - c ¢ 

P.AR l\l.:ZTIUC SOLU'l'IOFS - CASE FARM 1 

BEEF PRICE LEVEL 4 

($19.50 per 100 lbs.) 

A B c D E 

38. 0 34.7 33. 4 32 . 7 32. 1 

186 173 150 85 73 

57726 53613 46590 26188 22498 

- - - 19 23 

- - - - 11 

- 25 75 143 155 

- - 32 68 74 

- - - 38 46 

- 24 4.-0 70 76 

3723 3747 3880 '1-068 4103 
1.4 1. 2 0.9 0.1 -

1GGG1 17768 17077 16815 16626 
-

F 

31. 3 

68 

20704 

23 

25 

153 

79 

46 

79 

1-122 

-
16145 

G H 

30. 3 29. 2 

38 20 

9575 6020 

17 16 

117 11.0 

155 152 

136 14.4 

34 32 

108 121 

1334 1038 

- -
1624.Jl.r 1G139 

I 

23. 1 

14 

3035 

14 

187 

1'14 

156 

28 

138 

4343 

-
15772 

J 

21.4-> 

-
-
12 

229 

136 

169 

24 

156 

4348 

-
115720 

20.0 

..... 
"'1 
"'1 



PAIW.!ETRIC SOWTIONS - CASE F.ARH 1 

Plan A 

"Border " ?.lil k Price ( cents per lb butterfat) 38. 0 

Activity Activity Units 
Code 

Kilking Cows pi 1 C(1'V 186 

l.i:ilk Production Pa 1lb b'..ltter- 57726 
fa t 

Nur se Co\'IS p6 1 co·.·1 -
Beef Cali' pur chases Pg 1 calf -
Beef Weaner purchases p17 p18 1 wea11er -
( 4 months old) , 
Store Cattle s old p13, P17 1 beast -
( 13 months old) 

Beef Cattle slaughtered 2.P6 1 beast -
( 15 months old) 

Beef Cattle Sl aughtered P
14 

P18 
1 teas t -

( 18-22 months old) ' 

Hay made p 
21-24.· 

1 bale 3723 

Permanent labour hired p30 1 sil:_:le 1.4 
n'l.n 

TOT./IL NE'r REVENUE z - c % 12014.4 

BBEF ffiICE LBVEL 5 

( %21.50 per 1CX>lb) 

B c D E 

37. 7 35. 9 35 . 1 34. 5 

173 150 85 73 

53613 46590 26188 22498 

- - 19 23 

- - - 11 

25 75 143 155 

- 32 68 '14 

- - 38 46 

24 40 70 76 

3747 3880 4068 4103 

1 . 2 0.9 0. 1 -

19974 19018 18665 18512 

F 

33. 2 

68 

20704 

23 

25 

153 

79 

46 

79 

4122 

-

18221 

G H I J 

32. 3 30. 8 25. 9 24.2:;! 20. 0 

38 28 14 -
9575 G020 3035 -

17 1G 14 12 

117 146 187 229 

155 152 144 136 

136 144 15G 169 

34 32 28 24 

108 121 138 156 

4334 4338 4313 4-348 

- - - -

1801-3 117905 17G12 175G3 ~ 
co 



P .ARAlti~'l'RIC SOLUTI ONS - CASE F APJ.f 1 

BmQi' HUGE LEVEL 6 

($23 .50 per 100 lb.) 

Plan c D E F G II I J 

"Border" 1.filk Price (cents per lb.butterfat) 33. 0 37.5 36. 9 35. 3 34. 3 32. G 28. 8 27.~ 20.0 

Activity .Activity Units 
Code 

Milking Co\'1 s pi 1 cow 150 85 73 68 38 28 14 -
}.~ilk Pr od.uc tion PS 1lb butterfat 46590 26188 22498 20704 9575 G020 3035 -
Nurse Cows p6 1 cow - 19 23 23 17 16 14 12 

Beef Calf purchases Pg 1 calf - - 11 25 117 11-0 137 229 

Beef 1.7eaner purchases p17,P18 1 v;eaner 75 14-3 
( 4 months old) 

155 153 155 152 114 136 

Store Cattl e sold p13 p17 1 beast 32 68 74 79 136 144 156 169 
( 13 months old) ' 
Beef Cat tle slaughtered 2 p 
( 15 months old) 

• 6 1 beas t - 38 46 46 34 32 28 24 

Beef Cattle slaughtered P1~. P18 1 beast 4-0 70 76 
( 18-22 months old) - ' 

79 108 121 138 156 

Hay made p21-24 
1 bale 3880 4-068 4103 1122 4334 '1338 4343 4.~"""8 

Permanent l abour hired p30 1 si nrsle man 0. 9 0.1 - - - - - - ~ 
(!) ----

'ffi1'AL NE'r P~'VENUE z - c % 20771 20553 20399 2C.039 1ac.g 1%82 :.:).1-56 t0~-05 
- ------- - -



PAR.AJ\!ETP..IC SOI1JT IONS - CASE FARM 1 

Bllli'li' ffi EE LEVEL 7 

(~25.50 per 1CXJlb) 

Plan G H 

"Border" Milk Price (cents per lb. butterfat) 38.0 35.9 

.Activity Activity Units 
Code 

MiDd.ng Cans p1 1 cow 38 28 

:Milk Production p8 1lb butterfat 9575 6020 

Nurse Cows p6 1 CO\V 17 16 

Beef' Calf purchase p9 1 calf 117 146 

Beef Weaner purchases p1rl p18 1 weaner 155 152 
( 4 months old) ' 
Store cattle sold p13,P17 1 beast 136 144 
(13 months old.) 

Beef Cattle slaughtered 1.P6 1 beast 34 32 
( 15 months old) 

Beef Cattle slaughtered p14,P18 1 beast 108 121 
(18-22 months old) 

Hay made p21-24 1 bale 

Permanent Labour hired p30 1 single man - -

TOTAL NET REVENUE z - c % 22039 21841 

I 

34.3 

14 

3035 

14 

187 

144 

156 

28 

138 

-
21755 

J 

32.7~ 

-
-
12 

229 

1·36 

169 

24 

156 

-

21708 

20.0 

1-• 
C;> 
0 



P.AR.Al.IETRIC SOLUTIONS - CASE .FARM 2 

.APPENDIX 5 
BKEF PRICE lli\TEL 1 

(%13.50 per 100lb) 

Plan p A B c 
"Border" Milk Price (cents per lb.butterfat) 38 .0 29.1 27.8 25.9 

- .. .. - ...... - - ~ -> ....... 

.Activity .Activity Units 
Code 

Milking CO\VS p1 1 cow 162 160 154 148 

Milk Production Pa 1lbbutter- 52720 51861 49555 47013 
fat 

Beef Calf purchases P9 1 calf - - - -
Beef' ~'leaner purchases p17,P18 1 vieaner - - - -
( 4 months old) 

Beef Weaner sales p12 1 \leaner - - - 14 
( 6 months old) 

Beef Cattle Sold(10 mths old) 2.P7 1 beast - - - -
Store Cattle Sold p13,P17 1 beast - 8 27 40 
( 13 months old) 

Beef Cattle s laughtered p14 p18 1 beast - - - -
(18-22 months old) , 
Hay purchases p20 1 bale 1121 1244 1371 1395 

Permanent Labour hired P30 1 single 1.0 1.0 1.9 o.s 
man 

Casual Labour hired P35 1 c.r.u. - 8 27 53 

TOTAL NET Fll!.YEI'·~ Z-0 rt 17634 12945 112273 11334 

Q R G 

24.9 24.7 24.6 

14.4 137 110 

46038 43656 33523 

- 7 69 

- - -

- - -

- 6 3 

47 53 62 

- - 42 

1095 954 154-9 

o.7 0.6 -
47 5D 105 

·-
10864 10773 10099 

------

s T 

22 .1 21.2-:::i 20.0 

109 35 

33505 8148 

68 217 

- -
- -

20 . 80 

65 117 

22 32 

114-2 146 

- -
107 72 

-- - ---
909·1: F:G22 
·---------.. 

I- ' 
0 
!·· :-.. 



Plan 

PA...11.M.&--J..'RIC SOLUTIONS - CASE FARM 2 

BEEF PRICE LFNEL 2 

(%15. 50 per 100lbs) 

p A B c 
"Border" Uilk Price (cents per lb. butterfat) 38. 0 33. 7 31. 4 28 . 4 

Activity Activity Units 
Code 

Mil king Cows pi 1 cow 162 160 154 148 

hlilk Prod.oot i on p8 1lb butterfa t 52720 51861 49555 47031 

Beef Calf' purchases Pg 1 calf - - - -
Beef weaner purchases p17, P18 1 weaner - - - -

( 4 mont hs old) 
Beef Weaner sal es p12 1 r1eaner - - - 14 

( 6 months old) 
Store Cattle sold p13, p17 1 beast - 8 27 40 

( 13 months old) 
Beef Cattl e slaughter ed p14 p18 - - - -
( 18- 22 months old) , 1 beas t 

Hay purchases p20 1121 1214 1371 1395 

Pert:lanent Labour hired p30 1 single man 1. 0 1.0 0. 9 0 . 8 

Casual Labour hired p35 1 c .r . u. - 8 27 53 

TO'rAL NET REVENUE z - c % 17916 15654 14459 1.2981 

D u p G H 

27. 3 27. 0 26. 8 26. 4 23. 1- ~20. 0 

147 141 132 110 47 

4<5606 44951 41679 33526 10839 

- - 20 69 207 

- - - - -
13 - - - -
4-0 48 48 62 102 

2 5 19 42 106 

1'1.-02 1192 14-86 1549 1765 

0. 7 0. 6 0. 5 - -
55 52 67 10-1 67 

12464 1.2326 1.2239 12079 10988 

~ 
t\:> 



PAP.AE!~'.i .. 'EUC SOLUTIONS - CASE F.!lru.! 2 

B~ P:RICJ<; LEVEL 3 

(¢17. 50 per 100 lb) 

Plan A B 

~ 
E l \' G H I.I 

. '!Border" llilk Price ( cents per lb . butterfat) 38. 0 34. 9 29. 4 28. 0 28. 2 25 . 0 22. 5-~20 .0 9 

Activity .Activity 
Units Code 

Hilking Cows p1 1 C0\7 160 154 14-8 147 141 132 110 47 37 

l.fil k Production PS 1lb.butterfat 51861 49555 47031 46606 44-084 '1-1679 33526 10830 8522 

Beef Calf' purchases pg 1 calf - - - - - 20 69 207 165 

Beef Weaner purchases p 17
1
p18 1 weaner - - - - - - - - 74 

( 4 months old) 

Beef Weaner sal es p12 1 weaner - - 14 13 - - - - -
( 6 months old) 

Store Cattl e s old p13 p17 1 beast 8 27 4{) 4-0 4-0 4B 62 102 125 
( 13 months old) I 

Beef Cattle slaughtered P l.1!.. P 18 1 beast - - - 2 12 19 '12 106 110 
( 18- 22 ~onths old) _, 

Hay Purchases p20 1 bale 1244 1371 1395 1102 141-2 14-86 1549 17G5 1306 
-

Permanent Labour hired p30 1 single man 1. 0 0. 9 o.a 0. 7 0 . 6 0. 5 - - -
Casual Labour hired p35 1 c.r.u. 8 27 53 55 52 G7 104 G7 -

TOTAL NET P.EVENUE z - c ¢ 18211 16607 14628 14158 13927 13708 13'1-27 12358 12092 
t;; 
(fl 



PARAl.~~S.'RIC SOllJTIOlrS - C.ASE FARE. 2 

BEEF PRICE Ll.VEL 4 

(%19. 50 p er 100 lb) 

Plan A B E F 

"Border" 11ilk Price (cents per lb .butterfat) 38. 0 37. 4 32. 3 30. 9 

Activity .llctivity Units 
Code 

l~ilking Cows p1 1 cow 160 154 141 132 

Milk Production Pa 1lbbutter- 51861 49555 44684 41G79 
fat 

Beef Calf' p\irohases p9 1 calf - - - 20 

Beef ITeaner purchases p17,P18 1 weaner - - - t'" 

( 4 months old) 

Beef Weaner sales p12 1 weane:r: - - - -
( 6 months old) 

Store Cattle sold p13,P 17 1 beast 8 27 40 48 
(13 months old) 

Beef Cattle slaughtered p14 p18 1 beast - - 12 19 
(18- 22 months old) , 

Hay purchases p20 1 bale 1244 1371 1442 1486 

Permanent Labour hired p30 1 sinGle 
man 1. 0 0 . 9 0.6 o.s 

Casual Lo.bour hired p35 1 c . r . u. 8 27 52 67 

TOTAL J\l"E.'T REVENUE z - c % 18591 :1.8285 15758 15135 

J K 

W .5 30. 3 

113 110 

35356 34242 

29 33 

36 40 

- -
69 72 

35 38 

1284 1275 

0. 1 -
69 71 

14976 14906 

11 

26. 8-

37 

8521 

163 

74 

-
125 

110 

1306 

-
-

13726 

~20.0 

-

..... 
co 

'"" 



PARAJ,fu""'TRIC SOLU'.t'IONS - c1~sE FA.'RJ,r 2 

D:EEF PRICE LSVEL 5 

(%21. 50 per 100 l b) 

Plan B E I J K L M N 

"Border " l.~ilk Pri ce ( cents per lb.butterfat ) 38.0 34-. 2 32 . 9 32 . 7 32 . 3 28. 9 28. 4 22. 5-: 20. 0 

.Ac tivity 
.Activity Units 

Code 

Mi lking Cows pi 1 C0\1 154 141 116 113 110 59 37 -
Milk Production p8 1lbbutter- 49555 44684 36428 35356 3424.-2 16693 8521 -

f a t 
Beef Calf purchases pg 1 calf - - 24 29 33 100 163 268 

Beef' !'leaner purchases p17
1
p18 1 weaner - - 34 36 40 89 74 47 

(4 months old) 

Beef \'leaner sal es p12 1 weaner - - - - - - - -
( 6 mont hs old) 

Stor e Cattle sold p p 1 beast 27 40 66 69 71 115 125 142 
( 13 months old) 13, 17 

Beef Cattle slaughtered 
(18-22 mont hs old) 

p14, P18 1 beast - 12 33 35 38 86 110 150 

Hay purchases p20 1 bnle 1371 1442 1287 1284 1275 1122 1306 1618 

Per manent l abour hired p30 1 single 0 . 9 o.6 0 . 1 0. 1 - - - -
man 

Casual l abour hired p35 1 c . r . u. 27 52 67 69 71 - - -

TOTAL NET REVENUE z - c · ~ 19022 17142 165G6 16495 16351 15201 15129 14631 ~ 
01 ---· 



Pl1RA1,fET.!UC SOWTI OJ.\1S - CASE F ATII,f 2 

BEEF PRICE LEVEL 6 

(%23.50 per 100 lbs) 

Plan B E F I J v 
"Border" Milk Price (cents per lb. butterfat) 38.0 36.1 35.3 35.0 34.9 M .3 

Activity Activity Units 
Code 

:Milking cows p1 1 CO\Y 154 141 . 132 116 113 110 

Milk Production PB 1lbbutter- 49555 44684 42088 3G428 35356 34296 
fat 

Beef Calf purchases p9 1 calf - - - 24 29 31 

Beef Weaner pm•chasea 
(4 months old) 

p 17, p18 1 weaner - - 20 34 36 43 

Beef' Weaner sales p12 1 weaner - - - - - -
(6 months old) 

Store Cattle sold p13 p17 1 beast 27 4.() 48 66 69 72 
(13 months old) I 

Beef Cattle slaughtered. P
14 

P
18 

1 beast - 12 19 33 35 38 
(18-22 months old) ' 

Hay Purchases p20 1 bale 1371 1442 1323 1287 1284 1254 

Permanent Labour hired p30 1 single 0.9 0.6 0.5 0.1 0.1 -
man 

Casual Labour hired p35 1 c.r . u. 27 52 49 66 69 69 

TOT.AL NET lili~"NUE z - c ~ 19402 18G2G 18171 10049 18012 17838 

IC L 

33.0 31.0 

110 59 

34242 16693 

33 100 

40 89 

- -

72 115 

38 86 

1275 1122 

- -
72 -

17357 16G80 

l>1 

30.2 

37 

8522 

163 

74 

-

125 

110 

1306 

-
-

16550 

N 

25.2-

-
-

268 

47 

-
142 

150 

1618 

-
-

16132 

~20.0 

p 
CD 

:(J) 



PARfiJIJ~TRIC SOLUTIOHS - CASB F ARM 2 

BEEF PRICE Th"VEL 7 

(t25.50 per 100 lbs) 

Plan F 0 J K L 

"Bor der" Hilk Price (cents per ~'? butterfat) 38. 0 37. 8 37. 7 37. 2 33. 8 
=-

.Activity -.Ac ti vi ty- Units 
Code 

Milking Cows p1 1 cow 132 116 U3 110 59 

Milk Production Pa 1lb but ter:f'at 42088 35356 34242 16693 
; 

Beef Calf purchases Pg 1 calf' 20 28 29 33 100 

Beef' Weaner purchases p17,P18 1 weaner - 31 36 40 89 
( 4 months old) 

Beef ''leaner sales 
p12 

1 \7eaner - - - - -
( 6 months old) 

Store Cattl e sold p13 p17 1 beast 48 66 69 72 115 
( 13 months old) I 

Beef Cattl e slaughtered P14 P18 
1 beast 19 33 35 38 86 

( 18-22 months ol d ) ' 

Hay purchases p20 1 bale 1186 1311 1284 1275 1122 

Permanent Labour hired p30 1 single man o.5 0.1 0. 1 - -
Casual Labour hired p35 1 c .r.u. 67 69 69 71 -

TOTAL NET m .. vm·n.JE z - c ~ l1S915 19837 19802 19G26 18'1-77 
·-'-

11 

33. 3 

37 

8522 

163 

74 

-
125 

110 

1306 

-
-

:!.8404 

N 

30. 4-

-
-

268 

47 

-
142 

150 

1618 

-
-

-
18170 

~20.0 

~ 
Q) 
-...:i 



.APPErIDIX 6 p.ARAJ:,ffi'.LTRIC SOLU'l'IONS - C.~SE P.ARU 3 

B}.::EF HUCE lliVEL I 

(~13.50 p er 100 lb) 

"Border"l~ilk Price (cents per lb. butterfat) ~ 38.0 I 37.3 i: 55.B J 28.7 

.Activity .Activity Units 
Code 

Milking Cows pi 1 cow 102 102 102 102 

Milk Production p8 1lb butterfat 39010 38123' 36546 364-06 

Beef Calf' purchases p 1 calf - 3 82 88 
11,12, 

p17,18 

Weaners sold p11 1 weaner - 42 117 123 
( 3 months old) 

1'Teaners sold p12 1 weaner - - - -
(6 months old) 

Store Cattle sold p13,P17 1 beast - - - -
( 13 months old) 

Beef Cattle slaughtered P
14 

P
18 

1 beast - - - -
(18-22 months old) ' 

Hay purchased p20 1 bale 303 646 1326 1391 

TOI' AL NET REVh"'I'lUE ;t 14885 14614 1'1-043 11148 

I 22.s I 21.3 

101 98 

35911 34728 

92 99 

120 112 

3 10 

3 10 

- -

1365 1344 

9191 8761 

I 20.4f20.o 

98 

34-4.44 

101 

110 

12 

_,. 

11 

-
1326 

8045 

I--' 
CJ 
CJ 



"Border" Milk Price (cents per lb. butterfat). 

Activity Activity Units 
Code 

Hilking cows pl 1 cow 

Milk Production Pa 1lb butterfat 

Beef Calf purchases p 
11,12,17,18 

1 oaU 

Weaners sold p11 1 weaner 
( 3 months old) 

\7eaners sold p12 1 weaner 
( 6 months old) 

Store Cattle sold p13,P17 1 beast 
( 13 months old) 

Beef Cattle slaughtered p p18 1 beast 

(18-22 months old) 14, 

Hay purchased p20 1 bale 

TOT.AL NET REVENUE ~ 

P.ARAJ'.J<::TRIC SOLU':L'IONS - CASE !"ARM 3 

38.0 

102 

38191 

-
39 

-

-
-

619 

l5100 

BEEF PRICE IEVEL 2 

(~15. 50 per 100 lbs) 

36. 9 35.3 28. 2 

. 102 102 102 

38123 36546 364:06 

3 82 88 

42 117 123 

- - -

- - -
- - -

G46 1326 1391 

1'1-680 14:071 11477 

24.2 

101 

35911 

92 

120 

5 

3 

-

1365 

10021 

23.0 21.4 

98 98 

34728 34444 

99 101 

112 110 

10 12 

10 11 

- -

1344 1326 

9591 9036 

20.a-

61 

18515 

206 

22 

119 

74 

-

-

8852 

~2 o.o 

1-l co 
<D 



P.ARAME'l'nIC SOLUTI ONS - CASE FAP..M 3 

-. 
"Border" Mille Price (cents · per lb. butter-fat)_:: 

. - -

Activity .Activity Units 
Code 

l.1il.king cows p 1 cow 
1 

1':1ilk Production Pa 1lb butterfat 

Beef Calf purchases p 
11,12,17,18 1 calf 

Weaners sold p11 1 weaner 
( 3 months old) 

Weaner s sold p12 1 weaner 
( 6 months old) 

Store cattle sold p13 p17 1 beast 
( 13 months old) ' 
Beef cattle slaughtered p14 p18 1 beast 
( 18-22 months old) ' 
Hay purchased p20 1 bale 

'IDT.AL Nh"""l' REVENUE t 

BEEF PRICE IEVEL 3 

Ct17.50 per 100 lb) 

38.0 36.4 34.8 

102 102 102 

38191 38122 36546 

- 3 82 

39 ' 42 117 

- - -
'· 
- - -

- - -

619 646 1326 

15319 14708 14100 

27.7 26.0 

102 101 

364-06 35911 

88 92 

123 120 

- 3 

- 3 

- -

1391 1365 

11505 10887 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

-
24.8 22.3 21.8 21.5-~20 .o 

98 98 61 52 

34728 34444 18515 tl.4816 

99 101 206 230 

112 110 22 23 

10 12 119 123 

10 11 74 80 

- - - 9 

1344 1326 - -
10456 9589 9437 9387 

~ 
0 



PAPJ.J11ET.RIC SOLU'rIONS - C.ASE F.M>JA: 3 

BEEF PRICE LEVEL 4 

(t19.50 per 100 lbs) 

"Border" Milk Price (cents per lb. butterfat) 38.0 35.9 34.3 27.6 26.5 24.2 24.1 23.7 23.5 23.~ 20 

Activity .Activity Units 
Code 

Milld.ng Cows p1 1 cow 102 102 102 101 98 94 85 81 64 33 

Milk Pr od.uction Pa 1lb butterfat 38191 38123 36546 35911 34728 334.41 30446 29148 22619 9287 

Beef Calf' purchases P11112117118 1 calf - 3 82 92 99 86 56 . 59 70 144 

i7eaners sold p11 1 weaner 39 42 117 120 112 78 - - - -
( 3 months old) 

. . 

V/eaners sold p12 1 weaner - - - 3 10 18 37 32 - -
( 6 months old) 

Store cattle sold p13,P17 1 beast - - - 3 10 21 47 47 53 70 
( 13 months old) 

Beef Cattle slaughtered P14 P18 1 beast - - - - - - - 6 35 75 
(18-22 months old) ' 

Hay purchased p20 1 bale 619 64-6 1326 1365 1344 1112 556 617 787 978 

TO'r.AL Nh"T ID..VEI\1UE ¢ 15538 14736 14128 11680 11287 10489 10458 ~0338 10287 10261 

~ 
p 



PARAME'l'RIC SOLUTIONS - CASE F./l.Rl.1 3 

BEEF PRICE LEVEL 5 

~1. 50 per 100 lbs) 

"Border" Milk Price (cents per lb. butterfat) 38.0 33.9 28.9 28.3 27.0 26 . 9 26.3 26.1 25.2- ~20.0 

Actiyity Activity 
Units Code 

Milking cows pi 1 cow 102 102 101 98 94 85 81 64 33 

Milk Production Pa 1lb butterfat 38168 36546 35911 34728 33'141 3044-6 29148 22619 9287 

Beef Cal:f' Purchases p 1 calf - 82 92 99 86 56 59 70 144 11,12,17,18 

Weaner s sold p11 1 weaner 39 117 120 112 78 - - - -
( 3 months old) 

Weaners sold p12 1 weaner - - 3 10 18 37 32 - -
(6 months) 

Store Ca.ttle Sold p13 p17 1 beast - - 3 10 21 47 47 . 53 70 
(13 months old) ' 
Beef' Cattle slaughtered p14,P18 1 beast - - - - - - 6 35 75 
(18-22 months old) 

Hay purchased p20 1 bale 616 1326 1365 13-1-4 1112 556 617 787 978 

TOTAL l\1ET REVENUE ~ 15757 14193 12367 12152 11701 11669 11489 11439 11248 

~ 
C\:> 



P A."RAJ. lb;.r'RIG SOLU'.i:IOHS - CASE F.ARJ.: 3 

BEEF PRICE IEVEL 6 

($23. 50 per 100 lbs) 

"Border" Milk Price (cents per lb. butterfat) 38.0 37.3 31.3 30.2 30.0 

Activity .Activity Units 
Code 

Milking coos p1 1 cow 102 101 102 101 98 

Milk Production Pa 1lb butter- 38168 37609 36546 35911 34728 
fat 

Beef Calf purchases P11 12 17 18 1 calf - - 82 92 99 
I I I 

VTeaners sold p11 1 weaner 39 32 117 120 112 
( 3 months old) 

Weaners sold p12 1 weaner - - - 3 10 
( 6 months old) 

Store .Cattle sold p13 p17 1 beast - 6 - 3 10 
( 13 months old) ' 
Beef Cattle slaughtered P14 P18 1 beast - - - - -
(18-22 months old) ' 

Hay purchased p20 1 bale 616 610 1326 1365 1344 

TOTAL NET REVENllE ~ 15977 15706 13454 13053 12982 
-

29.7 29.0 28.8 

85 81 64 

30'1...40 29148 22619 

56 59 70 

- - -

37 32 -

47 47 53 

- 6 35 

556 617 787 

12881 12669 12614 

27.0 

33 

9287 

144 

-
-
70 

75 

978 

12226 

21.9-

-
-

220 

-

-
87 

116 

1173 

11761 

~2( 

~ 
~ 
~ 

-



. 
I 

PARAJ.J!:TEIC SOLUTIOl~S - CASE PARM 3 

"Border" 1.1ilk Price (cents per lb. butterf'at) 

.Activity Activity Units 
Code 

Milking cows pi 1 cow 

Milk Production Pa 1lb butterfat 

Beef Calf purchases p 
11,12,17,18 1 calf 

Vleaners sold p11 1 weaner 
( 3 months old) 

Weaners sold p12 1 weaner 
( 6 months old) 

Stare Cattle sold p 13,p 17 1 beast 
(13 months old) 

Beef Cattle slaughtered P14 P18 
1 beast 

( 18-22 months) ' 

Hay purchased p20 1 bale 

TOTAL NET REVENUE $ 

BEEF PRICE LEVEL 7 

(~25.50 per 1CX) lbs) 

38.0 34.3 33.0 

102 101 98 

364.()6 35911 34728 

88 92 99 

123 120 112 

- 3 10 

- 3 10 

- - -

1391 1365 1344 

16397 15050 14585 

32.3 

96 

33943 

104 

121 

2 

8 

5 

1430 

14343 

31.1 30.1 26.3-~20.0 

95 33 -
33444 9287 -

105 144 220 

120 - -

- - -
9 70 87 

7 75 116 

1438 978 1173 

13936 13612 13265 

f...J. 

~ 




