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Table A.l 

Farm I 
No • . . j 

1 

2 
3 

4 

5 
6 

7 
8 

9 

10 

11 

12 

'l'ypes of Labour Units Employed. on the Group I Survey Farms 

Season 
1968/69 

0Hner"Operator 

Partner (family) 

Owner Operator 

0Hner Operator 

Sharemilker 

Sharemilker 

Sharemilker 

0\mer Operator 

0\mer Operator 

Sharemilker 

JYianager ( e ) 

3 Nanaeers (e) 

Season 
1969/70 

0\\'11.er Operator 

Partner (fe�ily) 

0\mer Operator 

Owner Operator 

Sharemilker 

Sharemilker 

Sharemilker 

0\-mer Opera tor 

0\mer Opera tor 

Sharemilker 

Hanager (e) 

Manager (e) 

NOTES: i) The term 'Manager' is used to describe those 
labour units who are concerned Hith the manaB"erial 
function: 

On those farms where the organisation is 
described. as a company; 

On those farms where the ore;anisa tion is 
described as a trust; 

On those farms where the organisation is 
described as a co;nbination; 

ii) The abbreviation (e) denotes that the labour unit 
is also concerned with the entrepreneurial function. 
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Table A.2 T;{pes of Labour Units Employed on the Group II ::3urvey Pams 

l<,arm Season 
No. 196ej69 

13 Partner (family) 

Single man 

14 0\mer Opera tor 

Harried man 

15 ::Jharemilker 

Single man 

16 0\mer Opera tor 

Harried man 

I 17 Owner Operator 

Single llk'l.n 

18 2 .r-'Ianacers (e) 

19 Hanac;er (e) 

Sinrsle man 

20 Manaeer (e) 

Harried man 

21 2 Hanagers ( e ) 

Season 
1969/70 

Partner (family) 

Single man 

0\mer Operator 
�If • , LarrlP.O. man 

Sharemi1ker 

Single man 

0\VTler Opera tor 

Harried man 

Owner Operator 

0ingle man 

2 Hanagers (e ) 
}1ana,r;er (e) 

Single man 

Manager (e) 

Harried man 

2 l'ofanagers ( e ) 

NOTE: The abbreviations used are as for Table A.l. 
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Table A.) 

Farm 
No. 

22  

23 

24 

25 

26 

27 

28 

29 

30 

T,ypes of Labour Units Employed on the Group III Survey Farms 

Season 
1968/69 

Nanacer ( e) 
Karried man 
Sharemilker 

2 sine;le men 

Partner 

Harried man 

Single man 

Manager (e ) 
Married man 
Single Jllan 
2 Hanagers (e ) 
Harried man 

Manager (e ) 
Harried man 

S ir .. 7le mr-m 

Owner Operator 

2 Narried men 

2 Partners 

Single man 

Sharemilker 

t-1arried man 

Single man 

Season 
1969/70 

I1anaeer ( e ) 
!·iarried man 

�haremilker 

2 sint;le men 

Partner 

.Married man 

Manager ( e ) 
Harried man 

Sincle man 

2 Manaeers ( e ) 

Hanager ( e) 
Married man 

�ingle man 

u·,.,rner Opera tor 

2 !�arried men 

2 Partners 

Single man 

Sharemilker 

I'-1arri e d man 

Single man 

NOTE: The abbreviations used are as for Table A.l. 
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Table A.4 

Farm 
No. 

)l 

32 

I 3.5 I I 
I 34 
I 
I 
i 

! 35 

I I I 
I 36 
I 
I I I i 
I 37 I I I I 38 
I 

39 

i 40 ! 
41 

'l'ypes of Labour Units Employed on the Group IV Survey }'a-rms 

Season Season r ly6e/69 1969/70 
i 

Manager Hanager ( e ) I 
Harried man f>�arried man 

J 0inele man 2 Sing1e men 

Partner ( family ) Partner ( family ) 
2 Narried men 2 Harried men 

Single man :.Jingle man 

I JI'Ianager ( e ) Hanager ( e ) 
3 Jl1arried men 3 Narried men 

Single man I ::iingle man 

Partner ( fa.'llily ) ! Partner ( family ) 
Married man I Married man 

l ' 
I 2 ::>inele men I 2 Single men 
I I I 

Owner Operator i 01mer Operator 

2 Harried men 
I 2 Married men I I 

Single rr.an I Sine;le man 
i ( e ) I ( e ) I Hanc.ger Manager I ; 
' :t-'�arried man i Harried man 
I I I ::iinele man 2 Single men ' 

I 
I"t.anaeer 

i 
Hanager I I I I 

Harried 
I 

Jl:arried I man I nan I 
3 Sine-le men I 3 �3ingle men I 

I 
I I I r-:anage r ( e ) Manager ( e ) I i 2 Narried men I 2 Harried men I I I i �)ingle man I Single man 

I I Jl�anager I Nanat;er 

i 2 Married men I 3 t>�arried men I ! 2 Single men i Single man I I 
i 2 Partners I 2 Partners I I 3 Sine le men 4 Single men ! 
I Manaeer ! Manager I I 

r-rarried men Married men 4 4 

NOTE: The abbrevi ations used are as i n  Table A.l. 
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'l1able A. 5 Types of Hilking Uni to 1mp1oyed on the Group I Survey Parms 

' I }'arm Season Season 
No. 1968/69 1969/70 

1 Ow-ner Operator 0Hner Operator 

I I 2 I Partner (family ) I Partner (family ) 

I 3 0\,ner Operator I Ovmer Operator 

1.-fife 
I 

Wife I 
I 4 I 0\mer Operator 0Hner Operator 

I I Wife 1tfife 

5 I Sharemilker Sharemilker 

6 I Sharemilker I Sharemi1ker ! I i I 7 I Sharemi1ker Sharemilker 

! }'ather 

8 I 0\mer Operator 0\V'ner Operator i 
Hife Hife I [ ' 

I i 9 i Ovmer Operator 0\V'ner Operator 

I I vlife 

I I I ! 10 I Sharemilker ·sharemilker I I I i I \.fife I \-life I I ' I 
I ' I ! ll i 11ana6er (e) I r�anager ( e ) ' I ' 1 ' 

( e ) ( e ) ! 12 I 3 Managers 11anager i ' 
l i \·life Hife 
. 

NO'l1E: The abbreviations used are as in Tabl e A.1 • ..___ 
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'rable A. G 'l'ypes of Nilkine Units Emplo,ved on the Group II Survey Farms 

I 

I I 
I I 
I I I 

}1arm Season 
No. 1968/69 

13 Partner ( family ) 
Single man 

14 I Owner Uperator 

I j\�arried man 

15 I Sharemilker I Single man 

16 Ovmer Operator 

Harried man 
I -

17 I O'mer Operator 

Single man 

! ( e ) 18 2 !-:anagers 

19 I Eanager ( e ) 
I Sins le :nan 
I 

" 20 1 Lanager ( e ) I Married man 

21 j 2 Managers ( e ) 

I 
I I 
I 
I 
I 

Season 
1969/70 

Partner ( family ) 
Single man 

Owner Operator 

r·�arri e d man 

Sharemilker 

SinGle man 

0\mer Opera tor 

Harried man 

O<mer Operator 

Single r.1an 

2 :t'-Tanagers 

Nanager ( e ) 
Sine;1e man 

�· Mana�er ( e ) 
Harried man 

(e ) 

2 hanae;ers (e ) 

NOTE: The abbreviations used are as in Table A.1. 

; 

I 
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'!'able A. 7 'l'ypes of Hilkil'"',"; Units }�ployed on the Group III Surve,y Farms 

l<'arm Season Season 
No. l';J6S/69 1969/70 

22 }1anager ( e ) Manager (e ) 
Y.arrit;;c,. cou ple Harried couple 

I 

I 
23 Sharerr.ilker I 0haremilker 

2 Single men 2 Single men I I 24 Par tner Partner 

Narried man Karr ied couple 

Single man 

25 Manager ( e ) Nanager ( e) 
Narried man i r-rarrie ci man I 

0ingle man I oinele man I r-;6 I 2 J>lanagers (e) I 2 Managers (e) 
I I I I Harried. n;an i 

27 l-ianager (e ) i JVfanae;er  (e ) I 
Jliarried man I Xarried nian 
Single ma.'1 Single man 

I I . 
I 28 I Owner Oper ator Owner Operator 

2 f'.iarried. men 2 Narried men I I 
29 I 2 .Partners I 2 Partner s 

Sine le man I Single man 
30 Shar ernilker Sharernilker 

Married man Harried man 

Single rrl8.n Single man 

NOTE: The abbreviations used are as in Table A.l. 
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•rable A.8 'rypes of Nilking Units Employed on the Group IV Survey Farms 

l<'arm I Season Season 
No. 1968/69 1969/70 

31 Manager Manae-er (e) 

Harried man Harried man 

I Single ma.7J. 2 Sincle men 

I 
(family) ( family) 32 ! Partner Partner 

2 .Harried me:J. 2 Married men 

Single man Single man 
I 

33 I 3 r··Iarried men 3 :t-:iarried men 
Single rr.an Single man 

I I I I 34 Harried man . :t-Iarri e d man 
2 Single men 

I 2 Single men i I I ! i 
35 

' 2 i"iarried men 2 Harried n::en l I I Single man ! Single man ! i 
i ( e ) I 3ti I l·:anager Harriea man I ! ; Narrie d man 2 Single men I I Single man i 

57 Married man :t-1arri e d man I I I 3 Single men ' 3 Jingle men I 
I 

(e) 
j (e) 38 I Nanac;er l'1an�er ' 

2 Harried men 2 �·:arried men 

Single ITJan 
' 

Single man i 

39 2 :t-1arried men ' 
3 Iv!arried men I 2 Single rr.en Single man 

40 2 Partners I 2 Partners I 3 Single men I 4 Single men 

41 4 Harried men I 4 Married men 

NOTE: The abbreviations used are as in Table A.l. 

I I 

I i 

I 
! 

I 
I 
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10 

Table A.9 Denendence of the Survey Fary.s on Family and Casu_?.:LLal?_oy}' _ _§:.nd 

Contractors (1969/70 Season) . 

( -·-r- ....... -
Farm Family I Casual Contractors Comments I I Roo Labour I Labour 

(1) (2) ( ;z \ (4 )  I ! /J -------
I 

1 Calf rearing (f) ! Hay balir>.g Hay 
Cleaning· milking I Hay loading Summer Crop 
shed/yards (f) ' Some topdressing 

Hede;e cutting 
Drain cleaning 

----
2 I'Iilking Spr. ( ,.., ) Hay baling Hay 

Calf rearing (H) Silage rraking Silage 
Stock wo:rk (f) Hedge cutting 
Suppl. Fdng. (f ) 
Hay Raking (f) 
Hay loading (f) 

- - --
3 l"lilking ( '") Casual Labour Hay baling Hay 

for silage Hay loading S ilage 

i making Silage making 
Topdressing 
Draincleaning 
Hedge cutting 
Some Heed/pest c. 

- -r-----
4 I'1ilking ( '·") Hay loading (N) Hay 

Calf rea:ring ( i•T) 
Hay Rakinc-:,· (f) 

I Hay Loading ( f ) 
-· 

5 liay loadi ng (X) Hay baling Hay 
Hedge cutting 
Hay cutting (N) 

6 :rvlilking Spr ( ,., ) Relief milkers Hay baling Hay 
Some hay loading Hinter crop Some topdressing 
Hedge cu tting 

-·--· 

7 Relief Mi1k:ing (F) Hay baling Hay 

Calf rearing (M) Some hay loading 

8 Nilking· ( w) Rep. and Iv'"...aint. Hay baling Hay 
Calf rearing (w) Hay loading li'armer is 

Some topdressing developing 

Drain cleaning gorse 
Development country 

Cultivation 

9 :tvlilking (w) Relief milkers All haymaking Hay 
Some cultivation Swruner crop 

Some topdressing Herd off in 
;Yinter 

i 



Table 

Farm 
No. 

10 

A.2 �continue ci) 

1 .  
Family 
Labour 

(l) 

l1ilking ( vl) 
Rep. and 
Naint. (F) 

'vfeed/Pest c. (F) 
Hay cutting (F) 

-
Casual 
Labour 

(2) 

ll 

---------- -----------------� --------------� 
Cont ractors 

(3) 

Hay baline; 
Hay loading 
Topdressing 
])raincleaning 

Comments 
(4) 

Hay 

l --------�-----------------�----------------�----------------4---------------� 
ll 

12 

Calf rearing (f) Rep. and Haint. 

I 
i Hilking 

Stock work 
Suppl. },dng 

(w) Silage makine 
(f) Some Rep. and 
(f) Maint. 

I 
I 

Hay cuttin g  
Hay baling 
Hay loading 
Topdressing 
Silage making 
Draincleaning 

Hay baling 

Hay loading 
Silage making 
IJ.'opdressing 

Hay 
Silage 
Herd off in 
winter 

Hay 
Silage 

--

Farmer is 
developing 
gorse country 

f--------�-- ----------+·-------- ---·---------- �-- ----
13 Calf rearing ( ''� ) Relief milkers Hay baling 

Hay loadin g 
Some topdressing 

Hay 
An area of 
the farm is 
levelled and Hedge cutting ! 

Cultivation regrassed I Draincleaning each year 
f--------�----·-------------�--------------·--L-----------------+--------------� 

I 14 

�-
Relief milk­

ing (f) 
Stock v!Ork (f) 

Relief milk­
ing ( ''�) 

Farm Cash 
Book ( vT) 

Hay loadine 

Hay baling 
Hay loading 
Topdressing 

Hay baling 
Silage making 
Topdressing 
vTeed spraying 

Hay 

Hay 
Silage 

r--------r--·--------------1---------------r----------------+--------------� 
16 

17 

18 

M.l"'J:. ( w) milks 
from oct/Feb. 

Relief milking 
(Both wives) 

Some rep. and 
maint. 

Relief milker 

Silaee making (N) 
Hay loading (N) 

Topdressing 
Hedge cuttine 

Hay be.line 
Hay loading 

Topdres sing 
Hedge cutting 

Hay baling 
Topdressing 

· Hedge cutting 
Cultivation 

Silage 

Hay 
.An area is 
levelled and 

regrassed 
each year 

Hay 
Silage 
Developing 

peat 
�------4-----------------�----------------t-----------------+--�----------� 

19 Hay raking 
Hay loading 

(w) Relief milker ( ''�) Hay loading 
Silage making 

Hay baling 
Silage making 
Topdressing 
Hedge cutting 

Hay 
Silage 



I· I I I I 
i 

' 

'l'able A.9 

Parm I No. 

20 

21 

22 

23 

I 
24 I I I I 
25 

26 

27 

28 

29 -

(continued) 

}'amily I Casual 
Labour Labour 

( 1) ( 2 )  
I 

Calf rearing (H) I 
Relief I Nilker (}!) I 

Hay cutting 
Reu. and I"laint. 
He�d/:pest c. 
Some topd:::-cssing ------

Relief Hilk- I Relief milkers 
ing ( "') Hey loading 

Calf rearing ( w) 
A.B. v1ork (w) 
Record keep-

ing ( w ) I S tock -o;.rork (H ) 
Relief milkers 

Relief milker 
from other farm 

Neigh-bour to 
drive baler (N ) 

Calf rearing ( "') 
Relief milking (F) 
Rep. and Maint (:ii) 
Hay loading (F) 

Contractors 

(3) 
Hay loading 
Topdressin8' 
Hedge cutting 

I Hay raking 
Hay baling 
Some hay lo&ding 
Some topdressing 

r.J.'opdressing 

Hay baling 
Hay loading 
Silag·e making 
'l'o pdre ss ing -
Hay baling 
Hay loadine 
Topdressing 
fu'aincleaning 

Some topdressing 

Hay baling 
Some topdressing 

Some topdressing 
Hedge cutting 
Draincleaning 

r.J.'opdressing 
Draincleaning 
Dip spraying 
Rotary hoeing 

Rotary hoeing 
Hedge cutting 
Drain cleaning 

12 

Comments 

(4) 
Hay 

Hay 

Hay 
An area is 
levelled and 
regrassed 
each year 

Hay 
Silage 

Hay 

Silage 
SunJmer crop 
Farmer is 
developing 
scrub country 

Hay 

Hay 
Silage 
Some levelling 
and re grass-

ing 

Hay 
Some regrass-

ing 

Hay 
Some levelling 
and regrassing 

'I I I 

. , 

I 
I l f ' 



Table A.9 (continued) 13 

iarm T--;.:mily Casual CJontractors Comments 

No. Labour Labour 

(l) (2) (3) (4) 

30 Some Hay lo.::> .. ding Hay 
1'opdressine; Silage 

Jr��,g13R5_���ing 
31 Some calf rear- Hay raking Hay 

ing (both vives) Hay baling Silage 
Relief milking Hay loading 
(both ,.,ives ) i Hedge cutting 

'32 Hay loading Hedge cutting Hay 
Silage - . 

33 Hay 
Silage 

34 Hay loading Hay baling Hay 
Silage making Silage making Silage 

'I'::>pdressing 
I Hedgecutting i ---

35 I Hay loading Drair.cleaning Hay 
! (from other Hedge cutting Silage 
I farms ) I 

36 Relief milking I UndersoHing Hay I 

(both ,.;ives) 
' 
I 

Record keeping i 
(w) I ---

37 Hay baling Topdressing Hay ( from other Silage 
farms) 

38 Relief milking Some He:p. and Topdressing Hay 
(both wi.ves) maint. Drain cleaning Silage 

39 Hay baling Hay 
Draincleaning Silage 
Hedge cutting Su.!JUll er crop 

40 Hay raking Hay 
Hay baling 
Hay loading 
'ropdre.ssing 
Drain cleaning 

41 I Hay loading Hay baling Hay 
Draincleaning Silage 
Hedge cu t ting 



Table A.9 (continued) 

Column (1) shOHS the various farm operations for which 
fa.rnily labour was utilised. 'l'he following abbreviations 
are used: 

( H) \-life of the farm operator; 

(f) Farr1ily of t he farm operator; 

(F) Father or 
Father in law of the farm operator; 

(H) Y-other of the farm operator; 

'l'he term operator in t�r.is context denotes the labour unit 
concerned Hith the entre:e:>ren2urial function. In the case 
of }'arm Nos. 16 a."ld 20, the abbreviation (�) refers to the 
wife of an employed. labour unit. On Farm Nos. 18, 31, 
36 and 38, the term "both ,,.,ives" indicates that either 
t he wives of both farm operators were employed for the 
operation in question or the wives of the farm operator 
a."l d an employed. labour unit were employed for the 
operation in question. 

ii) Abbreviations used for various operations include: 

. f.:ilking Spr 

Suppl l<'dng 

Hep. and Main t • 

'.·ieed/pest c. 

A.B. viOrk 

1-Tilking during the spring months; 

Supplementary feeding; 

Repair s and maintenance; 

Heed and pest control; 

Artificial Breeding work (i.e. 
detecting in-season cows); 

iii) (.;olwnn. ( 2) shoHs the various farm operations which were 
performed by casual labour; Cohunn ( 3) shows the various 
farm operations Hhich were performed. by contractors. 
Wnere only part of a particular operation was performed 
by casual labour or contractors, the operation in question 
is preceedec.i by the ;.rord "some". V/here neighbours were 
involved, this is indicated by the abbreviation (N). 

iv) Hay loading has been shown in Column (2) if machinerY 
belonging to the farm in question Has used. 1t.'here 
contractors ' machinery (and labour) was used, the entry 
has been made in Colwnn (3). In the case of Farm No.8 
hay baling and hay loading are shown as operations for 
which contractors were employed. It should be noted 
however that s uch machinery ·"as jointly owned with tvro 
other farmers. 

v) Colwnn (4) lists a number of farming practices, which are 
helpful to an understanding of the use made of the various 
sources of labour on the survey farms. 

1 4 
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Table A.lO Horking Time, Hilkine- �.'ime, Time Off and Holidays (1969/70 Season) 

Farm Hours Hilking 1'ime-off Holidays 
No . Worked 'l'ime s 

(Hinutes) 
(3) (4) (1) ( �) 

I 1 64/39 ! 90/90 None normally Very little I I 70/70 

90/90 
I I 2 76/)2 11 11 I 2 \veeks I I 90/90 

I 3 75/39 80/70 
70/60 

11 11 10 days 

I 4 84/45 150/150 11 11 Verj little 
I 120/120 I I 5 86/44 150/150 11 11 2 weeks 

120/120 I 
6 81/40 150/140 Some weekends 1 week 

I 140/130 
I 7 76/50 I 150/150 Some time off 2 weeks I I I 105/105 I I 8 77/44 I 135/120 i None normally 1 week I I I ! 120/120 I i I 
! 

71/15 105/100 Some mi1kings 2 ·weeks ! 9 
i . I I I 90/80 off 
I 

I I 10 100/52 150/150 None Normally Very little 
I 115/115 I 11 92�/0 240/220 11 11 4 vreeks 

170/160 I I 
12 87/54 135/135 I 11 11 1 v1eek 

ll0/110 
13 70/37 155/145 Some weekends Both 2 weeks 

140/130 off 

I 14 . 75/45 ll0/100 Some days off Owfl./ op 2t 1-ieeks 
! 100/100 M!vi 2 weeks 

15 N.A. N.A. S . B. 2 weeks Both 2 weeks 
every 3rd 
weekend 

68/44 
I 90/80 Own/op 10 days 16 I None normally I 70/70 11!-1 2 weeks 

17 74�/28 120/120 11 11 Both 2 weeks 
100/100 

18 8J-t2/48 150/135 Some weekends Both 2 weeks 
105/105 off 

I i. 



'l'able A.10 (continued) 

r I I Parm Hours Hilkin8 I 
No. I \>/or ked 'l'imes 

(1'-finutes) 
(1) (2) ' 

I 19 62!/48 135/120 I 130/llO 

20 7 2�/44 160/160 i I 120/120 I I 
21 77/32 165/1)6 

I 120/120 

22 60/42-i 120/llO 
110/105 

23 61/45 140/140 
llO/llO 

24 70�/41�- 140/130 
130/130 

25 56/40:t 100/90 
100/90 

26 95/49 150/140 
120/120 

57/44 120/�20 27 
105/105 

28 71/46 1 50/ 135 
120/105 

29 67/34 140/130 
105/100 

30 70/4 5  125/llO 
105/90 

31 66--Jt:/ 46 120/120 
120/120 

32  56t/34�- 120/1 20 
120/120 

I 33 66/44 120/120 
120/120 I 

I 34 72/46 135/120 
1 20/105 

35 60lt/44 140/140 
ll O/llO 

36 60/ 51t 120/llO 
120/llO 

37 68/45 135/130 
105/105  

' 'l'ime-vff 

( 3) 
Both some 
time off 

Both some 
milkings off 

None normally ' 
Some weekends 
off 

S.B.l weekend 
per 4 \•reeks 

None normally 

All l weekend 
per 6 weeks 

Both 1 \veekend I 
per 5-6 \·reeks 1 

I. 
All 3 weekends I per season I 
All l weekend I per 4 weeks 

All some week- I 
ends off 

All 1 \·reekend 
per 4 \veeks 

All 1 \veekend 
per 8 weeks 

All 2 milkings 
per month 

All some time 
off 

All regular 
time off 

All some time 
off 

All 1 iveekend · 
per month 

All 1 \veekend 
per month 

Holidays 

(4 )  

Both 2 weeks 

3 weeks 
1'-IM 2 weeks 

Both 1-2 weeks 

All 3 weeks 

sjr-1 little 
S.B. 2 weeks 

All 

All 

All 

All  

All  

All 

All 

All 

Al l 

All 

All 

All 

All 

All 

3 weeks 

3 weeks 

2 weeks 

3 weeks 

3 weeks 

2 weeks 

3 weeks 

2 weeks 

2t weeks 

3 \Veeks 

2 weeks 

2 weeks 

2 -vmeks 

2 weeks. 

16 
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Table A. lO (continued) 

Farm Hours Hilkine 'l'ime-Off Holidays 
No . 'V/orked Times 

I I (Minute s )  
( l )  I ( 2 )  ( 3 ) ( 4 ) 

I 38 6)1/ 44 I 120/120  All l weekend All 2 weeks 
1 20/105 per month 

I I 
72-fz/42 150/150 I 39 All l weekend All 2 weeks 

13 5/13 5 I 
mont h I I per 

40 51/45 1 2%1 20 I All l day All 4 weeks ' I 90  90 j every 6 day s  i I 
4 1  56/)6 1 2;<10) I Al l l weekend All 2 Heeks I 90 7 5  per month 

NO'l'ES :  i )  Column ( l ) pre sent s  e stimates  m ade by the farmers o f  the 
numbers of hours they and each member of  their labour force 
\·rould Hork durine a normal Hork ing week at two periods of 
t h e  year . 'l'he t HO peri o d s  o f  t h e  year are , first , during 
the early spring when the s pring workload is cons i dered 
to be at its maximum , and second , duri ng the winter months 
·wh en the he rd is dry . 'l'he s e  t wo p e ri o d s  are taken as t h e  

periods of ma..xirr.LU'TI and rainimum labour i nput . ( Labour input 
expre � 3 e d  i n t erms o f  man hour s . ) The fib>Ures for the 
sprinc are shown on t he lef t , Hhile those  of the Hinter are 
shmm on the ri ght . Al thonch such e s t imat e s have been 
co rre c t e d  for any ret,>ular ;-�e ekly t ime-off , they have not 
been adjusted for any regular t ime -off wh i ch is  given or 
taken by the labour units  on a longer basis , ( i . e .  fort ­
night ly , three-Heekly , e t c . ) . Cons equent ly , the figures 
shown f o r  those far;ns Hhere s u c h  t ime-off i s  avai lab l e  may 
be over estimates . 

i i )  Go lumn ( 2 )  shoHs hto e st imate s o f  the morning and eve::.ing 
milking- time s  at tvro t ime s in the dairJing season . 'l'he 
two t ime s c.re , first , at the f lush ( i . e . Hhen the production 
of milk i s  highest ) and second , in the swruner ( i . e .  late 
January - ea::-ly Februar,y ) . 'l'he figures for the morning­
milking are shoivn on the left , while  those  of the evening 
milkings are shmm on the right . 'l'he upper figures refer 
to the spring milkings ; the lower t o the summe r mi lkings . 
The t ime refers to the cups-on cups-off t ime . 

iii ) Co lumn ( 3 ) shows the t ime-off during the milking season the 
milking units  on the various farms took or  were given . 

iv ) Column ( 4 )  indicate s  the regular holidays the labour units  
took or were given . 
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v ) '.£lh e  fo l lov1ing abbreviat ions are us e d  in Co lumns (3 ) 
a.Yld ( 4 ) : 

Ovm/Op 
'0/l'IJ. 

I1N 
S . B . 
N . A .  

0Hner operat o r ; 

Sharemi lker ; 

:t>iarri e d man ; 

Singl e man ; 

No t avai lab l e ; 

I t  should be no t e d.  t hat o : ;  seven r'ari!ls , i t  Has i ndi cat e d  t hat the 

hours v1o rke d by the various labour unit s differe d . Detai l s  o f  t h e  hours 

i·JO rke d by the various l abour uni ts o n  such farms are shmm in 'l'ab l e  A . l O ' . 

Tab l e  A . l O ' Hours o f  ·. :o rk by Vari ous Labour 1J[1i t s  on t h e  �urvey Farms 
\·rhe c:-e thr; .�ours of 1-10 rk di ff ered b e hi e en Labour Uni t s .  

I Farm Labour Uni t Hours ( Spring) 
No . 

I 16 Owner operat o r  7') 1·1arried. man 6a I I 24 Partner Di: 
r:iar ri e d  ma..'1 70� 

33 l>ranager ' e ) Very l i t t l e  

Remainder 66 

3 5  U \me r o perator Very l i t t l e  
Hemair.l�er 60} 

38 Manage r ( e ) 60 
Hemainder 69 

39 Hanage r 50 
Remainder 72-il: 

41 Manage r 60 
Hemainder )6 

NO'l'E : The a b b revi a t i ons used are as in 'l'ab l e  A . l .  

Hours ( Hin t e r ) 

44 
44 

41.1_ 2 
41� 

Very l i t t le 

44 
Very l i t t l e  

411, 

44 44 
50 
42 
60 
56 

}urthe r ,  al though a � �  labour uni t s  of Farm No . 34 Ho rke d  s imi lar 

hours i n  both t he spring and Hint e r ,  management ( i . e .  the l abour uni t 

co nc erned with the managerial fun c t ion) was al so conc erned with another 
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'.£'ab le A . l l  Data Concerning the Stocking Rates of  the Survey Farms . 

}'arcl Acres I Effective l 
No . I Area 

( 1 ) ( 2 ) 

1 I 60 I 57  
I I ' I I I 2 69 i 69 I I 

I I ·  I 3 90 90 i 
I 103 i 95  4 I 

5 I 112 I llO 

6 160 130 I 
7 215 200 

8 279 270 
i 9 230 226 I I I I I 

10 223 I 200 
I 11 200 i 198 I 
I 
I 
I 

1 2  429 i 350 I 
13 107 I 105 

14 125 120 

15 151 141 

16 127 1 24 

17 173 
I I 168 

18 I 272 260 

176 19 I 180 I I 20 147 I 143 
I 

I 21 278 258 

Run-off 

( 3 ) 

12 

65 

500 

80 

Other 
farm 

Stocking I 
Rate · 

i c 4 )  I 
l . 0�/1 . 11 1 

I I 
1 . 30/1 . 39 I 
0 . 88/0 . 97 1 

}'eed 

( 5 ) 
Heal 

Neal 

1 1 . 06/1 . 1 3 i I1eal ! 
l . 0�/1 . 09 i 
l . 00/1 . 10 !  Hay 

I 
0 . 69/0 . 65 ! I 
0 . 5 3/0 . 56 ! I 
O o97/0 . 98 l Hay I I I 

i I 0 . 9211 . 33 Hay 
I ; 1 . 12/1 .05 I I I 

I I 
1 . 05/0 . 95 1 

1 1 . 43/ 
... • .J ·: ' 

1 . 15/1 . 17 1 
1 . 14/1 . 19 

1 . 24/1 . 27 

1 . 24/1 . 26 Heal 

0 . 87/0 . 87 

I l . 37/l . 33 j 

1 .43/1 . 48 Hay/ 
I�'bther 
Liquor 

1 . 28/1 . 31 Hay 

Grazing 
c 

(6 ) 

Hfrs 12H ! R/0 
; Hfrs 121· I Q .G .  
I I I 
I J Herd 5 \vks 
I 0 . G .  

i Hfrs 3ftl I l O .G .  i I I Hfrs 121:1 

I R/0 I Herd 6 vrks 

I H/0 

I ! ! Hfrs 12J1 ! O . G .  ; i Yst 18N 
I R . O . I 
I Hfrs 12 'I j u . G .  

Hfrs 12M 
G o • •  

I ! Y st 18r1 1 1 /0 
Hfrs 12M: 
O . G .  

Yst 18M 
O . G .  

I 

I I 

l 

19 

Comment s 

' ( 7 )  

I ! 

I 
I I 
I 

Heifer Sales I Beef 

Beef I i 

Beef 

Heifer sales 

I Beef weaners 

I I 
i I 

Beef vreaners 

I 



Tab l e  A . ll ( cont inued )  

I Parm Acres I Effective! Run-off 

-� I I I I I 

. .  

No . 

22 

23 

24 
25 

26 . 

27 

28 

29 

3 0  

31 

32 

33 

34 

35 

37 

38 
39 

40 

41 

I 
I 

' ' 

I 

( 1 )  I I 
1 87 
238 
209 

284 
350 

3 35 

246 

240 

258 

320 

)72 

21!.7 

310 

225 

253 

300 

300 

347 
325 

747 

330 

I I I I 
I 

I I I I I I ! ! 
I I 

Area 

( 2 ) 
- -· · 

184 _]} 
234 
205 

280 

340 

320 

243 

238 

248 

)10 

)68 

2)7 

290 

220 

245 

275 

290 

345 
320 

73 2  

i 
i 

( 3 ) I I 

' 
I 

I Other I I farm ' ' I t I ! I I 
! I I Other I I farm I I 
I I I i 
I I I I I 1 , - .J.  

I I 
I 

I 40 ' I i 

90 i 
I ' ' : 

fa:r:ns 
i " 

80 

66 

40 

110 

I 138 

Sto cking 
Hate 

( 4 )  

l .  22/1 . 13 
l 

l . l3/l o 28 i 
I 

0 . 89/1 . 00 i 
0 . 99/0 . 79 1 

I I 
1 . 26/L 08 j 

i 
I I 

1 . 27/1 . 25 ! 
i I 
I 

1 . 30/1 . 32
1 i I 

1 . 16/1 . 18 ; I : "" /' ') ' 1 . 2 .) . � . L. . ; 

Feed Grazing 
( 5 ) I ( 6 ) 

I 

Hfrs 12Iv1 
O .G .  

Hfrs 12M I R/0 
I I 

' 
Other farm used for 
some grazing 

Hfrs 12H 
u .G .  

1 Yst 18r.I 

I R/0 
i Yst 18H 
! R/0 I 

l'.io :her i Yst 1 8}1 
Liquor : R/CJ 

� Y s t  l8H 
! R/0 
! 

l . l5/l . l7 : He.�r 

l . l0/l . l7 I 
. I 

1 . 38/1 . 30 !  
I I I 

1 . 14/1 . 14 1 

I 1 . 08/1 . 18 ! I 
1 . 20/1 o 20

1 
1 . 12/1 . 15 

I 

1 . 43/1 . 44 

0 . 89/l . Ol 

Hay 

Hay 

. O . G 

I Hfrs l2N ! O . G .  

I Hfrs l2M 
i R/0 j Herd 5 wk 
1 R/0 I 

Yst 15M 
R/0 

! Some us e I I made of 
R/0 
Yst l8M 
Other farm 

I I Hfrs 9r1 I R/0 
Hfrs 12M 
R/0 

I 

20 

Comment s 

( 7 )  

Hay 
Heifer sales 
Beef weaners 

�8eef ( 1969/ 
70 only ) 
Be e f  Ha,y 

Heifer sal es 

Beef 
Heifer sales 

Beef 

Pigs 

Heaner heifers 

Lambs 
Hay sales 

325 l 60 l . 55/l . 45.1 1!ay Calves 2M 

�----�----�----- · - -- ---- -- _j_�_

r

_

s

-

6

-

M

----�----------� 
1 .  It shoul d  be no t e d  that the surveyed ( and effe ctiv e )  area of f arm 2 2  was 

increased in the winter of 1969 . 
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Table  A . l l  (continued) 

NO'l'ES : i ) Colwrm ( 1)> i s  reproduced from 'l'ab le 5 . 1  and shows the 

surveyed acreages of the survey farms . 

i i )  Colurr:n ( 2 )  present s �� e st imate of the effective area o f  the 
farm ( i . e .  the area in any form of pasture , crops , races and 
buildings ) .  

iii )  Colwnn ( 3 ) i s  also reproduced from Table 5 . 1  and shows the 
surveyed acrease of any run-offs ( \·There applicable )  and 
cases where o tiler farms are farmed in conjunction Hith the 
survey farm . 

iv ) Column ( 4 ) shmts the stocking rate in terms o f  mi lking covrs 

v )  

vi ) 

per effective acre . ( 'l'his has been derived by divi ding the 
number of co·,,rs in milk in .Jecember by the number of acres 
shown in Coluznn ( 2 ) . )  'l'he figures on the  left relate to 
the 1968/69 season vhile  those on the rieht to the 1969/70 
season . 

Cohm:n ( 5 ) indi cates  the addi t ion.:.l type of feedstuffs used 
in the 1968/69 and 1969/70 seasons on the farm in question . 
Reference to  such feedstuffs i s  made only if the feedstuffs 
come from beyond the fan1 in que s t ion and its associated 
run-offs and other far·:::1s . 
Co�urr�� ( 6 )  refers t o  add.i c; ior:a l feedstuffs obtained by the 
surve.t fa :r:-:-:-.:3 :.��  -:;ne :c' o rrr: o f  5razing in the 1 9o8/69 and 1969/70 
o.alry S E:8.f>01 . . ::; .  i?.eference is maae to the cla:; s  o f  sto ck 
t,Taz e u. , the period of ;;ra.z:. :·. :: ,  anC. the location of grazing . 
Abbreviat i ons u o e u  are : 

Hfrs 

Yst 
U . G .  
R/0 
11 

Heife:cs ; 
Young stock ( i . e .  both calve s and heifers ) 
Outside grazing ;  

Run-off ; 

Months 

vii ) Colwnn ( 7 )  shows any additional activities undertru(en whi ch 
are re l evant when consi dering the actual stocking rates of 
the farms . 
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'l'abl e  A. 1 2 Procedures adopt e d on the Survey Farms in .order to se l e c t  in­

season CONS for Artificial Bre e ding. 

iarm 
No . 

l 

2 

3 ! ; I 6 

7 

8 I 
9 I �� I i 12 i 

13 1 
14 I 

15 
16 

17 
1 8  
19 
20 

21 J 

I l ! I 
I J j  
i i 
I j l  

1 1 I 
! 

' 
j ; I  I / i  I 

; I  ; i 
I 
I I I ; ,  I 

j l  / I / I ; I ; ' ; I  ; I  
; I  
/ 
J / I  J , 
I I 

/ 

I 
; ,  ; I  
/ 
/ 

I I 
3 I 

i 

� I  
I 
j 

I 

; I 

I 

I I I 
I I 

5 I 6 

I I 
I i 

I 

NA'l'URAL lY'.J1.1.riNG 
/ 

I 

8 9 

11· 2 l (bt ) l ( mt ) j 
1 l ( bt ) I ! 2  l (mt ) l ( bt )  :/ 

j 
I I I I I I I ! 
I 

I l l l (bt )  

! 

' 
I 

3 ( 2(mt ) l ( bt ) 

i l l (mt ) i i 
i 
1 2 l (mt )  l ( bt )  

i 2 2 (mt ) 
i ! l l (mt ) 
! 
i 
I I 1 2 2 (bt ) 

! 1 l (mt ) ! I I . I I ; I 
1 2 2 (mt )  

I 

/ 

10 

Yes 

Yes 

Y e s  

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NO'l'ES : i ) 'l'he co lu..'1111 s marke d l to 9 repre sent the pro c e c.ure s de s ignat e d  
a ) to i ) as d i s cu s s e d  i n  s e c t ion 5 . 13 . A t i ck i ndi cat e s  
t hat a parti cu lar pro c e dure \vas u s e d  o n  a given farm . In 
Column 8 ( which refers to the numbe r  of spe cial vi s i t s made 
to the paddo ck ,  the first fi eure i ndicates t h e  numbe r  of  
visit s  normal ly made p e r  day , Hh i l e  the se cond and third 
show hO\v many vi s i t s  �Vere spe cifi cal ly for b l o at , and how 
many s p e c ifi cal ly to o b s e rve in-s eason coHs . ( 'l'he 
abbreviat ions used are ( bt . ) b l oat , mt (mating) . 

i i ) The \·ro rd ' Y e s ' in Co lumn 10 indi cat e s  that t h e  farmer i n  
que s t io n  knew every indivi dual c o w  of h i s  h erd . 
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'l1ab1e A. 1 2  (continued) 

I I I },arm 
No . 1 I 2 I I I 

I 22 / I / I I 
I I / I / 23 I I / I I 24 I I I I 25 I / I 

26 I I I 

I I 27 I I 28 l / I I I i 29 

I ! I I I ! 
30 I I / I I I 3 1  I I I I I 3 2  I I I I I 3 3  I I / I 

i I ! i 34 I I I I I I I I i 3 5 I I I i 1 I I '  i 36 I / I 
i I I I 37 I I I i 38 I ./ I I i 

39 I I ! I 
40 I j I 

41 i I I I 1 j 

3 

/ 
I 
/ 
/ 

I 

I 
I 

I 
I 

I ! 
I I I i I I I l 

I I I 
I I i I I ! 
' I 
i 
I 
I 

I ' 
! 

. ' 
; 

I 

4 

/ 

I 
I 
I 
/ 
I 
I 

/ 
I 

2 3  

I I I I I 5 7 I 8 9 10 ! 6 ; I I I 

I I 1 1 l (mt ) ! ; 
I 

I ! I I Ye s 
I I I I I I I ! 

I I I 
I I I I I i i I 

; 
1 1  1 ( bt )  

I I I I 

1 1  1 (mt ) I I 
I j I I j I I ! I i I 

I ! I i 2 2 (mt ) I I I I I ! I I 
I I I l l  l ( bt )  Yes ! I i l 
1
3 3 (mt ) I I Yes ! I ' I I ! /  I I l . 2 2 (mt ) I ! I ! l l ( bt )  Yes I I I I i I I I I I j I I I I 3 3 (mt ) I I I I 3 3 ( bt ) I I I I I . I I 1 2 2 (mt ) I I I I 3 3 ( bt )  I Yes i 

I I 
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APPt;NDIX 13 

BASIU A ') ::JtfT'�P'l' IONS OF 'l':!E : ;TU:!W M;J CO S'l' DATA 

B . 1  n fRO JuC'l' IO::'I 
In thi s  <'.ppenaix , d e t ai l s  o f  the a:; :_;u_.rnpt io:ls made a.."':ld co s t dat a used 

in t he analy s i s  are pre s ent ed . 'l'he author consul t e d a numbe r  o f  people 

for data conc e rninz certaic1 assumpt ions - the s e  peo:;Jle are acknoHledge d .  
'l'he author , ho'dever , ac ce:;J t s  ful l  res_pons i b i l i  < :..'o r al l 2.s sumptions 

made . 'l'he co s t  dat a were c o l le c t e d  f rom vari ous r::anaHatu merchant s and 

pert ain to AuL� st 19(0 . 

B .  2 S'fO CK PEKF'ORNMLB : Ft-:0 .0\J \;T }:'RI CE::; : �.i'.i.'O CK VALlr...CS :  ::ii'O CKING RA'l'E 
l )  Ni lk.fat p ro duction p e r  cm-r is d efi ne d as the to tal mi l kfat supplied 

to the fac t o :.".f , divi ded ' by the total num ber o f  cows wint ered . 

Con s t ant r-:ilkfat Pro duct ion per CoH 

'fhe level o f  mi lkfat pro ductior. per coH is t aken as 300 pound s , both 

beh1e en and within plant s i z e s .  

Varj_abl e  Mi lkfat Pro ciu c t i o :'l ·n er CoH 

Mi lkfat pro ducti on per cow \vi t hin ( ':tch o f  the five plant s i zes i s  

de s cribe d  by the fo llov:ing five l inear func t i ons : 

Plant s i z e  one y L'rtf� · 47 0 . 9078 X 
Plant s i ze two y 4 3 1 . 70 0 . 5141 X 
Plant s i z e  three y 400 . 1 2 0 . )016 X 
Plant s i z e  four y 3 87 . 2 9  0 . 1984 X 
Plant s i z e five y 369 . :58 0 . 1386 X 

where y i s  the pound s o f  mi l k.fat pro duction p er co w ,  

X i s  t h e  h erd s i z e .  

'fhe five line ar funct ions have been derive d from the data shown in Tab l e  

Table B. l i s  based upon t h e  hypothe si s that t h e  l evel o f  mi lkfat product ­

ion per cov1 i s  a function of bo th the number of cows per mi lker , and the 

abso lute herd si ze . 'l'he data o f  Tabl e B . 1 \·rere obtaine d by adjusting 

B . l .  

the data from the f arm survey ( i . e .  Tabl es 5 . 10 ,  5 . 12 and 5 . 1 3 ) t o  comply 

wi th the above hypothe s i s . 

r 
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'l'ab l e  B . l Pro duct ion pe r coH, acco rd i n(': t o  plant s i ze 

I Plant size Start point , sub c l as s Cut - off point , subc l a s s  I ( a ) ' ( b )  and ( c ) ( c ) , ( Pounds o f  

i ( Pounds o f  J.llilkfat ) Hi lkfat ) 
I 

I Plant s i z e  one )SJO . OO I 320 . 00 I I 
Plant s i z e  t wo )'{0 .  )2 308 . 80 i I I Plant s i z e  three 353 . 63 2SJ9 . 54 

I 
I Plant size  four I ))9 . 68 292 . 06 I 
I Pla.�t s i z e  five 327 . 80 286 . 22 I 

2 )  Stock Stat i st i c s  
General 8tat i s t i c s  

It i s  as sume d t hat t h e  fo l lowing stat i s t i c s  remain c on s t ant bo th 

·oehreen and 'tl ithin t he five p lant s i z e s .  The s t at i st i c s  are bas e d  upon 

the data of the farm survey . 

Gul l ing per c ent ( co \\'S ) 
Deaths 

Herd vJastage 

Empty He ifers 

Deaths 

Deaths 

Calving per c ent 

�rumber o f  Bul ls Rea uire d 

( cows ) 

(heifers ) 
( calve s ) 

20 per c ent 

3 p er cent 

23  per cent 

4 per cent 

1 . 6  per c ent 

3 per cent 

93  p er c ent 

�he maximum rat i o  of ye arl ing heifers t o  ye arl ing bul l s  i s  25 : l . _l/ 
Therefo re ,  one bull calf mus t be reared fo r every 25 yearling heifers . 

That i s  from : 

1 25 yearl ing heifers , 1 bul l i s  require d ;  

26 50 yearl ing .he ifers , 2 bul l s  are required ; 

3 )  Cul l  Sto ck Pri c e  

The as sumptions made i n  de te rmining the pri ce s  re ceived fo r cull 

s t o ck are shown in �ab l e  B. 2 .  

1. 'fhe informati on was obt ained from Dr . K. L McMi llan ,  Re s e arch 

Offi c er ,  New Zealand Dairy Board , Awahuri . 
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'l'able  B. 2 Cul l  Sto ck Pri c e s  

l 
I 

Pri ce/lOOlb j Class of Dead Height I '.l'ransport Ne t Pri ce 
Stock ( lbs ) Dead Height ! co s t s ( per per head 

l .f. he ad ) xi )5 p I 

Gull CO'dS 300 20 . 00 2 . 35  57 . 65 

Ji:mpty heifers ! 276 

l 
20 . 00 2 . 3 5 52 . 85 

l-ull  bul l s  437 24 . 00 2 . 49 102 . 39 
Bobby calves 8 . 79 

Dat a re lat ir.g to c arcass Heigh t s  Here ob tained fro;n the records o f  

the r-:assey University Dairy Farms . In Lhe cas e  o f  cul l  cows , the dead 

Height ::! were e s t imat e d  from t· �e l ive 1·1P .i 1 ; 1 1 t  re cords of cows on the 

Univer::J .i. t.; farms in the autuTrm of 196SJ . 'l'he figure s for empty heife n; 

and cull bul l s  are the · averat;es of the : J <� tual C.ead 11eight s of t he s e  t wo 

classes of stoc}� , sold by the University farms in t he 1968/69 season . 

(Hence the p reci s e  figures . ) Simi larJ.v the price of bobby calves i s  

the avera;_;·e price re ceiveu by the Univen : i  ty farms in the  J. C/(0/71 s eason . 

( In all cas e s the data pertains to Jersey stock . ) 

Although milk:at pri ce i s  treat ed as a variable , and L . R . A . C .  cui�es 

pro du ced for a s erie s of ni lkfat price s , cull sto ck pri ces are not varied . 

'rhe ascum1Jt ion is therefore rrrade that th ere i s  no relationship b e tHeen 

milkfat pri ce and cull sto ck prices . 

4 )  Sto ck Value s 

�he st o ck values u s e d  are sh own below : 

Hature co .;s 

Ri sing 2 year old heifers 

Yearling heifer� 

Hi sing 2 year old bul l s  

Year l ing bul l s  

�90 . 00 

�70 . 00 

JS40 . 00 
Ji70 . 00 

,340 . 00 

(A charge of 30 cent s per herd has al so been included for sto ck ident i ­

fication eartags for all mature co•,,;s . ) 
5 )  Sto cking Rat e 

St ocking rat e i s  define d a s  the number o f  co,.;s wintere d divided by 

the surveye d  acreage of the farm . Both between and within plant s i z e s , 
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the s to cking rat e i s  as sumed t o  be 1 . 1  cows per acre . � Replacement 

he i fers and replacement bul l s  are grazed a1vay from the farms for a period 

of 12 !llOnths but calve s , hOi.Jever , are retaine d on the farms . 

B .  3 FARH SE1\PE AlD LAYOU'l' 
All farn1s are of the shap e  ana l ayou t  as sh o\m in Figure 13 . 1 .  

Ini t i al ly the author was l e d  �o b e l ieve t hat the farm rac e coul d be u s e d  

as a tank e r  t rack . !-.li.l.Ch an impres sion was l at e r  found to be cont rary 

to t he llai ry Division Reeulat ions . Cons equent ly in o rder to  comply 

with the  Dai ry :9ivi sior: HeGUlaticms , t he t o t al inves tment co s t s  should 

ir1clude ar. allov,c:_nce for a tanker t rack . 

Ler;er.d for },i{�u.r e  13 . 1  

( l ) 

( 2 ) 

( 3 ) 

( 4 )  
( 5 )  
( ' '  \ b )  
( 7 ) 
( 8 )  

( 9 )  

( 10 )  

( l l )  

( 12 )  
( 13 ) 

}.;..,arm Dair��r 

B2.rn 

Impl ement She d 

Pump Shed 
Hou s e  ( a ) 

Hou s e  ( b )  
Hous e ( c ) 

::Iouse ( d ) 
House ( e )  

'l'anker 'l'rack 

Farm Race 

C2. t t l e  St op 
Hace to Farm Jl:t i r,y 

Serv i c e  po \·ier l i ne s  and liro p-offs . 
Po sit ion of  tro 1 1 [;hs on farms o f  h erd s i z e  
b0 - ) SJ9 CO HS . 

e Posi tion o f  adch t ional trout3'hs on farms o f  
herd size 400 - 5 9 9  cows . 

m Po s i t i on of add i t ional troughs on farms o f  
h e rd s i z e  of 600 cows . 

Fenc e line s . 

X Gat es . 

2 .  The s to cking rat e of l . l cows per acre viaS deci de d upon by the 

aut ho r ,  after d i s cus sions wi th Manawatu· Extension Offi cers . 
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l ) Land Pri c e s  

The purchase p ri c e  o f  lc.nd i s  des cribed by the fol loHing two functions : 

25 lOO acres y 

l'lore t han lOO acre s y 
v1here y is the pri c e  o f  

X i s  the number o f  

The t HO functions have been derived 

lc.nri 

708 . () - ) , ) )  X 
3 9 5 . 0  - 0 . 20 X 

( per acre ) in 

acre s .  

do l lars 

fro ill t he data _2/ shm·m i n  'l'able 

Tab l e  B .  3 Pri ce o f  La.11d per A.cr:e , a c co nlinr; to the 1\u;nber of Acre s 

Acre s 

( l ) 

2 )  

lOO 

600 

:Pri ce per Acre ( c,o � �rs ) 
1, '· � I� 

6 2 5 

YI 'J 
275 

'-------- ----· - ______________ _.. 

The :purchase pri ce o f  land , a.s sho wn ir.. Colu:ru. ( 2 )  r:efer:s t o  the 

pri c e  of the "bare " lc.nC. . ..:..L impr:ovement s ,  except pas ture , are 

B . ) .  

excluded .  '.l.'he pas ture s ,  howeve r: ,  are c ons idered t o  be high pro ducing 

�1d of goo d  quality . 

2 )  FencinR Co s t s  

Boundary Fence s 

'l'he 1oundary fences consi s t  of _5/ 4 po s t s  per chai n , 7 Hires ( 2  

barbed and 5 plain ) and 4 bat t ens between p o s t s . 

Co st per chain of Boundary Fence 

Laying 

Erection cost 

l'1at erials ( and freight ) 
;S l .  7 5  
j; ) . 7 5 

j. U . 89 

}16 . 39 

) . Data obtained from Mr . A. K .  Ford , Valuation Department , Palmerston 

North . 

4 .  Dat a concerning fence construction v1ere ob·tained from dis cu s s i ons 

with Hanawatu Ext ension Officers . 
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On al l boundary fenc e s , except tho s e  bordering the road , the cost · 

i s  as swned to be share d with a ne ighbour . 

Int ernal l<'enc e s  

The int ernal fencing consi s t s  of 3 po s t s  p er chain , 3 p lain wires 
and no bat tens . 

Co s t  p er chain o f  i nt ernal f ffilc irg 
Laying· % L OO 

ae ction < /  p 2 . 00 

Mat erials ( fu�d freight ) � 4 . 09 

� 7 - 09 

Gat e s  

'1'he fo l lowing co s t  fo r gat e s  applies t o  al l farms : 

3 1  

3 1  

12  foot gat e s  at %13 . 49 

s e t s  of .. inges at tL B2 

;1418 . 19 

'/ 56 . 4 2 
��-74 . 61  

The follO\·ring co s t s  f o r  gates ( includine; hinge s )  a1;ply t o  specifi c 
ranges of herd sizes : 

The 

60 - 199 cow s 

200 - 3�9  CO'dS 
400 + COHS 

1 ,  

1 ,  

l ,  

t o tal co ::; t s  fo r gat es 
not e d  above are therefo re : 

3 ) Race 

Main Race 

The 

60 - .!.S/9 CO viS 
200 - 399 COi-l'S 
400 + cows 

Co st s 

widths of race s  

60  - 199  CO\,'S 
200 - 3S/ 9  COivS 
400 + cows 

on the 

10 fo ot gate 
15 fo ot gat e 

20 fo ot gate 

applying t o  the 

repre sentative 

15 feet 
20 fee t  
2) feet 

,310 . 07 

�17 . 82 

�20 . 3 2 

ranges o f  

;6485 . 68 

�492 . 43 

�494 - 93 

herd s i z e s  

farms a r e  t aken as : 
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The data sho wn above are based U_lJO i l  info rmat i on obtaine d from the 

i I 

fa.:-m f> :  Co s t  �'1d further phys i cal dat a o f  the farm races are 

'l'ab l e  B . 4  Phys i cal and Co st Data of 'l'hree \hdths o f  Farm Race 

Race \!fidth l )  fe et 20 feet I 25 f e et 

\-iidth of me tal l) I 18 ' 23 I 

Depth of me t al 4 "  Ll "  t 4 11 
Grading co s t  per chain �2 . 40 /13 . 00 ,34 . 00 
:·1etal co s t  per chain }58 . 40 ,311 . 57 ;515 . 12 

C 3.rtaee co st per ! 
chain ( me tal ) ;517 . 64 ,324 . 30 .$31 . 75 

J 
Total co s t  per chain j52e . �-4 �38 . 87 �50 . 87 

Cos t of Race to Farm ))airy 

! 
I 

'l.'he \.,r i dt h  of the rac e from the main rac e  to the farm dail"J varies 

I I I 

ac cording t o  herd s ize , ( s e e  Figure B . l ) . Physical and co s t  data 

relating to such race.:. i s  s .o·..rn in 'l'able B. 5 .  

'l' ao l e  B .  5 Ph�r s i c a l  and Co s t  Dat a of the Hac e s  t o  the Farm Dai ry  

I I 
Rac e 't!i d t h  10 fee t 15 fc" t 20 feet 

Range o f  h erd s i z e s  60 - 199 200 - 399  400 + 
VJidth of metal 9 ' 14 ' 19 ' 

Dep t h  of me t al 4" 4 " .11 " r 

Grading c o s t  ,32 . 47 �3 . 70 ,34 . 63 

He t al $9 . 42 ;514 . 52 fSl9 . 59 

Cart age ,319 . 78 ;530 . 48 ;.141 . 15 

'l.'o tal ;531 . 67 �48 . 70 ;565 . )7 

Sundry I t ems 

'l'hre e c o s t  i terns apply to al l repre sentat ive farms . 'l.'he tanker 

track is 12 feet wide and t he turning circl e  is 66 feet in diamet e r  

The farm race cont ribut e s  t o  part of t h e  turning c ircle . Detai l s  of 

the c o s t  a re : 

I i 
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Grading co st  ;5 7 . 02 

111etal ,�60 . 13 

Cartaee (me tal ) /328 . 63 

'/,<) ') .  78 

Det ai l s  of the co st  of mat erials fo r 6at e  filli�ts are : 

r1etal 

Cart ace 

t3o . l5 
lf5 . d0 

1'he co st  o f  a cat t le stop erected is 120 . 00 dollars . 

4 )  Farm Dai rv Co.:: -::, __ _jJ 
Mi lk Ro om and Vat Sta:'ld 

As the i�t ro duction of bulk milk vat s o f  1 , 000 eal lons or more 

ne ces::;i  t; ates a chru1e;·e in the G.ime::-,sion s  of the vat stand , t wo sizes of 

m i lk room ar_d vat s� ar�\l have been eo t; e d . (A bulk rn� lk vat o f  1 , 000 

�al l o::-�s i s  il:.t ro d:_;_ce:.:. \·:t;en l":e::-cl si zes  exceed 2 6 )  co• .. ;s . )  
For ne :::'-' s ::. z e s  c:.p to a.r..d. i:1cluding 265 co·,·ts , 1 8 1 x 1 0 1 

t2 , 225 . 00 ( including e l e c t ri cal fi t t in�s ) ;  

}'o r  herd s i z e s  of 266 coHs and ''-�O're , 21 ' x 12 1 
�3 , 030 . 00 ( including e l e c t ri cal fit tings ) ; 

Herringbone (::;hed) 
The c o s t  per linear foot of the herri ngbone is '/,93 . 00 . 

of the various herringbone s are shown in 'l'able B . 6 .  
The lengths 

) . The c o s t  information relating to  the farm dairi e s  was prepared by 

Mr . D .  G .  Hogg , of Hogg and Cardiff , Quant ity Surveyors , 

Palmerston North . Ir.r .  Hogg has prepared th ese costintss on a quant i ty 

measurement basis 021d s tat es that the data ;.,ril l  provide an estimate 

of the costs  of various s izes of farm dairie s ,  and further that the 

data must be us e d  only for budge t purpo s e s . 
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I I 

I 
I I I I 

'l'ab le  B . 6  

Farm Dairy 

Len:fths o f  Herring-::,one ?'arr:J Dairi e s  

Size He:::.-rin6oone il ?arm Dairy 
No . of set s :Length I No . of sets 
of cup s ( feet ) 

6 aside 24 

8 aslde 30 

10 a<;; ide ) 6  
12 aside 42 
14 aside 48 
16 aside 54 
1 8  asi de 6 0  

l. I I ,  , ,  I 
I I I I I I 

cup s 

21 aside 

24 aslde 
2ll aside 

30 aside 

3 2 asi de 

.5 )  as ide 

�0 asi de 
L_ 

Circular yard cost 
i,;o s t  per squc.r'"' foot of the c oncre �•' 

Co st  of r)lumbine fo-:: shed wash do wn un.i t s  

BackinG Gat e c o s t  
Co st p er l ine ar foot o f  backin� eate 
Go s t  of power unit ·.: o backinG gate 

Co s t  o f  pOI·/G r out le<; to oac��::.::c tSc:J." �e 

Circula-:: yard rai ling and kerb inl{ 
Co s t  per l inear fo o t  

Drenchinfi Race 

Co s t  per s quare foo t o f  concre t e  

Co s t  p e r  l inear foot of rai l ing 

3 '  0" X 3 I 6" gat e t o  drench race 

3 ' 0" X 3 '  6 "  gate Hith head c rush 

Curve d  cat e (ent ry to round yard) 
60 - l9SJ CO\·IS 

200 - 399 cows 

400 + cows 

10 ' e;ate 

15 ' gat e 

20 ' gate 

Siz e  
o f  

I 

Herringbone 
Length ( fe et ) 

69 
78 
: J 
96 

102 
l l l  
126 

� 0 . 52 
� 40 . 00 

� 3 · 75 
,3110 . 00 
�100 . 00 

2 . 95 

% 0 . 52 

% 1 . 25 

� 12 . 50 

� 20 . 00 

'fi 28 . 60 
� 37 . 00 
� 46 . 50 -. 
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Entr.v/Exit/Draug-ht in;; . ·::-ea 

For herd sizes of : 

60  - . lSJ SJ  COHS 
200 - 39SJ CO\-IS 
400 + COV.'S 

:;o st pe::- s c:uare fo o t o f  conc::-c ·c c  

Co st  o f  rail ing and ke rbing per l iw�ar foot 

) ) Barn COi:: t s 

/5'572 . 00 

f,63SJ . OO 

'/i747 . 00 

'l'he annual requirement for hay i s  t : Lken as 12 bales per cow .  

'l'he 1 2  bal e s  per cow also provi d e s  f o r  t h e  as so ciated replac ement s to ck . 

'l'�'1e co s t s  o f  the various size::> of barn s re�ui::-ea are shoi<�n in Tabl e B .  7 .  

'.!.'able B. 7 8o s t s  o;� Bar::1s acco rdi::1g t o  i ferd Si z e s  

:Ka::1ge o f  Herd 
Size ( co·  .. r s )  

60 66 

67 - lOO 
lOJ - l ) ) 
154 - 166 

167 - 200 

Co s �  o f  Barn C ' o l '  ·- �c· ) U - a...;.... v 

367 . 00 

)06 . 00 

G ) ) . OO 
777 . 00 

973 . 00 

,, 1 1  nan, ;e of I:erd 
Siz e ( co ;.;s ) l r  r '  i ' I  I !  201 - 2Q.j 

' ·  
1 1  2o·r - ) 3 .5  ! •  I � ) )� - 1) 00 

1 1  401 - 533 

1 1  5 5 t1  + 

Co st o f  Barn ( do l l ars ) 
1 , 2 26 . 00 

1 , 504 . 00 

1 , '( '('( . 00 
2 , 032 . 00 

2 , 399 . 00 

'l'he imp1 emer;t she d co s t s  Here dete rmine d by summing the areas 

require d to house tJ-.e various i t e;;;s of machinery and mul ti:plyine the 

to tal area by the appro priate co st factor . 'l'he areas _]} required to 

house various implement s are sho•rn in 'fabl e  B . 8 .  

6 .  The ·author deci ded upon 1 2  bal e s  per covr aft er di s cus s ion with 

l'Ir. K . \·1 . Pheasant , Dairy Board Consult ing Officer ,  Pa1merston North . 

7 .  The author obtained the data of Tab l e  B . 8 by measuring the imple­

ment s at the Has sey University Dairy l<,arm and from data supplied by 

a Palmerston North machinery dealer . 'l'he areas are the pro duct of 

the length of the implement , plus one foot , and the width of the 

impl ement , plus one fo o t .  In the cas e  of Tractor ( a ) , 225 square 

feet has been al lo>-led to provide an area for a workshop . 
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'l'c�ble B . 8  Areas l-\e<1uired t o Hot: se Fann Irn[.Jl em ent s  

Implement . I Area Imp l. eoent Area ( sq . ft . ) ( sq . ft . ) I 

Tracto r ( a ) I 2 25 : I  �{ay mov1er 59 
'l'racto r  / b ) I ,. ,.. ' I  HaJ' rake 68 I 0 0  1 1 '.!.'rac't o r  ( c ) 66 �pray e<;_:.tipment 25 

! l i  Transpo -· �  t ray 1 1  
I - � ·· I ; \ 28 i l &l e r  140 \ :..> ••• c .. ...L, .l. / 

'l.'ransport r.ray Fert i l i s er 
( lart,;e ) 3 5 ! J  Dis Lributor 30 

'l'rai l er ( a ) 5o I !  Front �nd Loader 68 ! J  
'.!.'::.' . •  :i. l er ( b )  74 ' Bal t) Loader 1 24 
r
..�..
1:::a:.. ler ( c ) bB d Grader blade 52 

1 1  

'l'he c o s t  p e r  s qc:.are foot of impl en:ent s l i P- U s  i s  l .  50 do :C 2.ars . 

Co s t  of ele c tri cal i n s tal lati o ns 

8 )  Th1e l l ing Co s t s  

tas . oo 

,360 . 00 

'l'he inves tment co s t s  o f  all d':re l l int;<> on the repre s en tat ive farm s 

are si::.i lar . 'l'he inv e s tment co s t  i s  bane ci  upon a 1 , 000 square fo o t  

fi.o d al hous e  an d i s  ;5s , 000 . 00 p e r  di·rel lin, ; .  A charge o f  �20 . 00 per 

dwel l ing is also al lowe d fo r telephone instal l at i on . 

9 )  Electri c  Power Ins t al lation 
'l'he s ervi ce l ine s ext end t o  the farm dairy \1hi ch in the case o f : 

a ) 6 - )0 as i de he rringbone s ,  i s  a di st anc e o f  o ne third the 

farm l ene-th plus 21 ya::::ds . 

b ) 3 2  - 40 aside herri<;bone ::; ,  i s  a dis t ance of one third the 

farm length plus 42 yards . 

The authori ties make no charge for the first 60 feet of s ervi c e  l ine 

from t he farm boundary . 

tL 33  per yard . 

The c o s t  o f  t he remaining servi ce line i s  

'l'he l engths o f  dr01)-offs from the m n i n  s ervi c e  l ine t o  t h e  vari ous 

bui l din&s are shown overleaf . 



1 0 )  

I>Ii lkinG' she d  

Pw-np she d 

.lJ,ve l li.:i.g (a) ' 
D.ve l l i.:i.t; ( b ) ' 

I '. \. C ;'  I 

( d ) 
( e )  

The co s t  o f  drop-off s per yard i s  �1 . 5 0 .  

1.'fater Het :. cu la t ion C o s t s  

10 fe e t  

10 f e e t  

30 f e e t  

105 feet 

'.!'he re-c:. culat i on sy st ,-; ;:!c have be en d e sicne d to prov:. de a t o t al daily 

requirement of 30 gal lons per eo-.,., a.'1d for a rnaximwn pressure of 43 p . s . i . 
'l'he IJWT!p s e l e c t e d  i s  a a.ual purpo s e reti culation and farm dairy washdoHn 

pump . 

is 3 0 .  
}'ur he rd sizes of 6 0  - 3 9 9  cows , the numbe r o f  trough s  pro v i de d 

l<'or h erds of 400 - 5SI9 coHs , the num-b er o f  t rough s provi ded i s  

45 . i·/h en a herd s i z e  o f  600 cows i s  r ea che d ,  the number o f  t rough s i s  

increased t o  60 . 

Over the range of h er d  si z e s  considere d ,  three pump s i z e s  are 

t:.s e d .  The costs  o f  the pumps are shown in Tabl�  3 . 9 . 

'l'ab l e  B . '-l  Pu.rn n :.;o s t s  ac co::cding� v o  ::-! e�d 

60 - lSJ9 

200 - 29SJ 
300 + 

Cos t.  ( do l lars ) 

290 . 00 

)Otl . OO 

'..tat er re ti culat ion inve st�:ient is de:c : cri b e d.  by the fo l lowing tv10 
regre s si o n  e quations :  

60 - )99 COi·/S 
400 or more c oHs 

y 

y 

3 . 9 2 8 X + 1 , 696 

) . 292 X + 1 , 326 

''here y is the r e t i culat ion inve stment in do l lars 

x i s  the h erd s i z e  

The above equat i ons have b e en ob taine d by fi t t ing l inear regr e s s i ons 

t o  the data sho�� in Table B . l O . 

8 .  The data re l e.ting t o  Hat e r  ret i cu lat ion sys t err.s Has suppl i e d  by 
�1r . \v . E .  t>loane , }<'arm Advisory Office r ,  ( I1achinery ) , Department 

of Agri cultur e , Palmerston North . 
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'l'ab l e  B . l O \;later Het i cula tion Cos t s  A r;co rdi n o- t o  Herd Size ������--��-

I ::Ierd Size 
I 

I\et i cula ti on I [ I Herd S_i_ ze Ret i culat ion I ( co ·,.;s ) �t ( do l lar s ) ( CO'tiS ) Cos t  ( do l l ars ) 
I I I 60 1 , 902 . 62  )00 2 , 829 . 14 

I I I 
90 I 2 , 039 - 40 I 400 r 3 , 525 . 45 I 120 2 , 168 . 84 

I 
500 ) , 809 . 49 I I I I I 

1 5 0  2 ,  299 . ItS I 600 4 , 582 . 3 )  i 
' I  

. ____ 2_o_o----�----2-, 5-)_- l_._3 9----��L ___________ �--
-

--
---------� 

l l ) .3/ Effluent Di s 1:o s al :)ys t e.ms -' 
'l'he effluent d.i s rjo sal sys t e:ns have been designed  to give an 

application rate of eff:..uents of i" per acre per 2 8  d ays and i t  i s  assume d 

t h e  vo lume of ·.vast e s  per cow per uc:.y i s  10 c;al lons . 
'l'hre e differer.t di s:t>osal sys t e::ns have been co sted : 

60 - 1 2 0  COHS 

1 21 - )50 COHS 

Portable �;prayl ine p ivo t e d  around the pump , 

and s�•ra.�ri:-:0 1�0

° 

o: a circl e ; 

?ortab 1e spr<::.y 1 ine sprays over a comp l e te 

circ l e ; 

3 5 1  co· . .;s o r  r::ore : 'l' wo buried  mainlines t o  t Ho hydrant s ,  h-10 

porta·b::.2 spray line s . 

�he inves tment in eff luent dispo sal systeQs i s  describe d by the 

fo l 1o,.;inc; three regressio;:: equatio:is : 
60 - 120 CO iv.3 

121 350 COi·/S 
351  or more 

y 

y 

y 

1 . 7 ) 9 5  X + 3 03 . 0 

1 . 1301 X + 448 . 0  

1 . 1820 X + 5 3 2 . 0  

vthere V " i s  the effluent di sposal sys tem investment in dol lars 

x is t he herd si ze 

'l'he above funct ions have been o btained ·by f i t t ing l inear regre s s i ons t o  

the data sh01m in Tab l e  1.3. 11 .  

9 .  'l'he data concerning e ffluent diSl)Osn.l systems vJas supplied b;y 

�IT . J .  Luxton , Dairy Adviso ry Officer (Farms ) ,  Department o f  

Agri cul ture , Palmerston North . 
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'!.'ab l e  B . l l  Effluent Di s·oosal Sys t em Co st accordinG" t o  Eerd Size 

I 
Herd tii z e  Effluent Dispo sal i l  Herd Size Effluent Dispo sal ( CO\.J'S ) Sys t em Co s t  j l  ( COI-.'S ) Sy stem Co st , I ( do l lars ) , , ( do l lars ) t l ---r ! j  

i 

oo 416 . 00 \ I 200 662 . 00 I 
70 420 . 00 ! I  250 757 . 00 ' I  
8 0  4) 5 . 00 I !  )00 804 . 00 I ! I  
90  446 . 00 ! :  j )O 820 . 00 

lOO 500 . 00 1 1 400 1 , 00) . 00 

120 507 . 00 l i 450 1 , 07 1 . 00 

140 592 . 0() i l  jOO 1 , 106 . 00 I '  , t  
, ,  

160 6)4 . 00 i t  550 1 , 202 . 00 

1 80 655 . 00 lj 600 1 , ;?) ) . 00 

Over t�e ra�ze of herd s i z e s  s �udie d ,  six effluent pumps are us ed . 

1l'ile co .s t s  of .such pumps are shown in 'l'a.b l u  B. l 2 . 

'�'ao l e  B .  1 2  Co s t s  o f  Ef f luent :Ui snosal Pu:np s 

I Herd Size ( cows ) Co s t  ( collars )  

60 - 99 
lOO 159 
160 - 249 

2)0 39:1 
lj llO - 4:;� 
:;·oo + 403 . oo · 

1 2 )  i(i llci np.: Eluip::Jent 1;o ;:; -+:. s  

lhlking machine ]!}) co s t s  for the vc..rious s iz (': S  of  farm dairi es are 

shm-m in Co lumn ( 2 )  o f  Table B. l3 .  Column ( 3 )  shmrs the c o s t s  of t eat 

1-1ashers for t he various si zes o f  farm dairie :_l . The cos t s of herd 

t e s t ing bracket s are shO\m in Co lun."l ( 4 ) . (The cost i s 80 c ent s per 

)9 
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'rab l e  B . l )  

.. "��::::-:-:1 
s::.. z e , 

...., . ...�aJ..ry 
Ko . 

of s e t s  o f  
cups ( l ) 

6 

8 
10  

1 2  
l� 
16 
1 8  

2 1  

24 

28 
)0 

) 2  

·:ilkir:g 
:,�a ch ine 

Co s t s ( do llars ) 
( 2 ) 

l , 44t3 . 9 0  

l , )8j . jC 
l , o4 l . 9 0 

2 '  006 . 1+0 
2 , )65 . 40 
2 , 81) . �0 

2 ,  97 tr . SJ O  

) , 29.5 - 90 

3 , :;61 . 00 
j , d7 i . OO 
4 ' 021 .  00 
t, , 67 ) . eo 
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Teat Herd Buck e t s  
\·/as her '.i'es t i ng ( do l lars ) 
Co s t s  Bracke t s  ( dolla::� ) ( dollars ) 

( 3 ) I 
4 ) ( 5 )  

1', 5 . 0 5 7 . 80 y . oo 
47 . 80 9 - 40 9 . 00 

:)0 . 5 5 ll . OO 9 . 00 

j ) . )O 12 . 60 13 . 50 

56 . 05 14 . 20 1) . 50 

)8 . 80 1 5 . 80 13 . 50 

6 8 . 05 17 . 40 18 . 00 I 1 07 . 10 i.;J . BO 18 . 00 

112 . 30 22 . 20 18 . 00/2 2 . ')0 . ,  l l 7  . so 2 )  • . w 2 2 . 50 I 

120 . ) ) 27 . 00 27 . 00 I l23 . ) 0 2S . C:,: 2 2 . 5 0 

3 5  ) , Oi::ll . SO 1 2 6 . ) :5  j l . CO 2'( . 00 I 40 5 , 5 ) 2 . 80 140 . 86 3 5 . 00 27 . 00 

X0'.!.' 2� :  i ) ':::'[l e .J. i ::-s � value ( i . e .  /lo . OO ) � ; i 1 o 1m in ;;o lurm ( 5 ;  - 24 aside , 
re. ers to lJlan-c si z e  tr. re c  farm...; •'h i l a  t:w s e cor1d ( i . e .  :/.') ? "' ' ' ) � -� � ·  ./,. ; , � + · " ·> ' • ' ,.,  . 1 _, ._ .__ • ../ u ...... e.L e ..... s ... o _. J ..L .:.t 6 .L  ... S.J.. . ue .. o u r  .L '-r;ns . i:.. ) l::1 the cCJ. s e  ot milkin.::; ;:;a c�ine . ;  1 t c �_ ·; ·.·.· · · - -:-· · 2::.d h erd te s t ine bracke t s , 

7-he c o s t s  s!-:.o'rm in 'l'at.J l e  b . l j  inclnue ·;; ; ; ,� - �:..: :�llation c os t s .  

'l'he size of the actual t e a t  1..rashe r cy linders re quired are sh o· . ..rn in 

'l'ab l e  ::8 . 14 . 'l'he s i zes of t eat \·rasher cylinders reQuired were d e t e m.ined · 

by e s t imat ing the vo lur.;e o1' �·rat er each of the various t eat \-rasher 

cyl inders cou l d  ra2 s e  from 60° to 100
°

1<' per hour a..YJ.d c omparine; thi s 

volu.1ne 1\ith the quant ity o f  vrarm water required p er hour . 'l'he quant i ty 

of warm wat er requi rea. .uer hour i s  dependent on the output of COI·rs per 

hour froLl t he farm dai ry and the vo lurr.e o f  •rrat er requi red per cm..r p e r  

milking . I t  i s  assune d t h e  v o lume of water required per co1..r i s  1/lOth 
gallon per milking. Out put of covs l)er hour !'rom the various s iz e s  o f  

farm dairie s  i s  di s cus s e d  in s e ct ion B . 5 .  



'l'able 3 . 14 Si z e  of 'l'eat ',·i:;.,;;-,e� v'yl inders ac co�dj_ng to Farm Dairy Size 

Farm Dairy Si z e  ( ;io . o f  s e t s  o f  
cups ) 

6 - 1 6  asi de 

H3 
2 1  - 3 5  
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Siz e o f  'l' eat ';/asher 
Cylinders ( gallons ) 

3 

5 

5 c>..nd 3 

2 ( 5 )  

'l'he s i z e s  o f  ho t wat er cylinders requi �ed fo r t h e  v ari ous farm 

dairi e s  are based upon the regulati ons o f  the Department o f  Agri cul ture . 
'l'he ree,JUlations r e qui re that t h e  hot wat er cyl inder be capable of 

pro ducing : 

2 t;al lons o f  !-.c <. "'at e r  pe� s et o f cups p e r  rr.i lkinz ; 

._;al lons O f  ho t Hat e r  per mi ltin� J'o r the milk pump ; 
lO tjc:.l lons o f  ho t Hat e r  per milki:1g fo r the mi lk ro of!l ; 

Ei t h e r  10 gal lons o f  h o t  h·ater per uay fo r the bulk milk vat ; 

'lihere the bulk milk vat i s  l e � s  than 1 , 000 cal lons ca1�acity , 

J r  20 Gal l ons o f  ho t Hat e r  }Jer day for the bulk mi lk vat , 

Hhere t he capa ci ty of the bulk mi lk vat i s  1 , 000 gal lons 

o r  a cove . l1/ 
'i'he si z e s  and co s t s  of ho t  Hat er c,y l inJ.ers require d fo r the various 

sizes of farm dairi .:: s are snm,'l'l in '.i'abl e  B . l 5 . 

13 ) Hachinery 

'1'he compleffient s of machinery and machine ry investment for each of 

t he five p l an t  sizes .are sho\o.rn in 'l'able 13. 16 . 

14 ) Equipment 

A surr.mai"J of the co mplerr1ent s of equipment · and the equipment invest­

ment costs for each of t he f ive plant si zes are shm·m in Table B . l7 . 

The l ength of el e ct ri c fence wire require d has been varied as farm area 

vari e s .  The l ength o f  e le ctric fence w i re re quire d ha s _ been assessed 

as equal to half the H i dth of t h e  farm , 11lus one fifth t h e  lene;th o f  the 
111 6 . farm . 'i'he co st of e le ctri c fence uire is  0 .  cents per yard . 

1 1 .  Data suppl i ed· by Nis s J .  Bromley , l<'arm Advi sory Offi cer; Department of 

Agriculture , Palmer s ton _North . · 

1 2 .  Such a length of electric fence wire i s  sufficient to alloH the herd to 

be �rass wint e r e d  in two mo b s . 
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'l'ab l e  J3. 15 S i z e i> a.>1d Co s t s  o f  Hot ',i:::.t er i.Jylinders l\equired acco rdine; 

t o  Herd :Si z e  <i.nd Plant S i ze 

?a:r;:1 .Jairy :.:·o . of Hanse of r :s i z e  \Ia.t e r  Cost 
S i z e , No . .. : � l�<er;:� Eerd ::iizes , .  ' :. :i. ncl��r ( :!Jol lars ) of sets  ( CO'.JS ) ' �  .. . , . ' � .:. Y.'t) \_.;. 
of cups ' ( ;_;a2.lons ) 

() l 60 - 105 40 141 . 78 

8 l 60 - 1 2 0  4 0  141 . 78 

10 l 60 - no 4 5 1 6 1 . 28 

12 2 1 20 2 10 5 )  1 7 6 . 28 

14 2 120 2 26 � )  176 . 28 

16 2 120 - 240 55 1 7 6 . 28 

18 3 loO - 26) 60 196 . 28 

2 1  3 180 - 265 60/25 306 . 3 1 

2L� 3 180 - 265  60/25 306 . 3 1 

18 ) 266 - 3 1 ) 60/2 ) 3 06 . 3 1 

21 3 266 - ) ) �  60/25 306 . ) 1 

24 3 266 .560 G0/2 5 )06 . 3 1 

24 Le 21/) 265  60/25 3 06 . 3 1 

28 �- 2Lf0 - 2 6 )  60/25 ) 06 . 3 1 

) 2  �'r 240 - 21� j  60/55 3 2 ) . 06 

4 266 4 20 0oj25 )06 . ) 1 
28 4 266 4 5 2 60/3 3 3 2 ) . 06 

5 2  4 266 - 4tl0 60/�0 ) )8 . 06 

) 0  5 300 ') 2 j 60/3 3 3 2 3 . 06 

) 5 " 300 )65 60/45 3 57 - 56 .) 
40 5 )00 - 600 60/:55 3 7 2 . 5 6 

NO�ES :  i )  It i s  as surr,e ct that a 1 , 000 c�l l on bulk milk vat i s intro ­
duced \ ·1hen .r,erd s i z e s  reach 2oti cov1s . 

i i ) Fo:::- all farrr.. dairie s  great er than an 18 asi de ,  two hot 
Hat er cylinders are r e quired to he at the necessary 
vo lume of Hat er . 'l'he largest ho t \vat er cylinder 
manufactured has a capacity of 60 gal lons . Hence fo r a 
2 1  aside farm dairy , a 60 gal lon and a 2 5  gal lon hot 
wat er cylinder are required . 
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'l'ab l e  1:1 . 1 6 Machinery Comc;le :nen-cs  and I nv e s tr;;ent accord.inr· to Plant 0ize 

I t em 

'l' racto r ( a )  

'l'ractor ( b )  
'.2ractor ( c )  
Hay mO\·rer 
Hay Hate 

'.i.'raYJ.sport tray ( small ) 
Transpo rt tray ( large ) 
'l.'rai 1er ( a) 

'l'railer ( b )  

Trai l e r  ( c ) 
Grader 13l alie 
Spray Equipment 

}'erti 1 i s e r  
d i s tributor 

Front end Loader 

Plant 
S i z e  One 
( do l l ars ) 

2 , 1J42 . 00 

2',<. . 00 
i; 

) 2� . 00 

69 . ·�\) 

294 . 00 

1?0 . 00 

73 . 5 0 

Plan t  ! Siz e  · . ·  · n  i 
( do l l ; , J ·u ) I 
2 ' 8!1, ?  . f )0 I i 

I 
I 

276 . 00 I )2SJ . i  

; 69 . 00 
i 

I 
I 294 . 00 

I 
I 170 . 00 
I I '() . 50 I I I 268 . 00 * I  I I X· 

434 . 00 

Plant J 
::3i z e  'J.'hree i 
( do l lars )  : 

2 , 8;�2 . 00 

2 , 84 2 . 00 

276 . 00 

529 . 00 

( 2 ) 138 . 00 

3 04 . 00 

170 . 00 

7 3 . 50 
I 

268 . 00 * I  
.. ,. . 00 

Plant 
Si z e  Four ( dol lars ) 

2 , 842 . 00 

2 , 842 . 00 

1 , 982 . 00 

276 . 00 

529 . 00 

69 . 00 

( 2 ) 1 5 4 . 80 

294 . 00 

529 . 00 

1 70 . 00 

73 . 50 

268 . 00 

434 . 00 

Plant 
l ' ' 
. • J. z e  Five 
( do l lars ) 

2 , 842 . 00 

2 , 842 . 00 

1 , 982 . 00 

276 . 00 

529 . 00 

69 . 00 

( 2 ) 154 . 80 

304 . 00 

529 . 00 

170 . 00 

7 3 . 50 

268 . 00 

434 . 00 : I  I )(-
2 , 079 . 00 * 1 I 2 , 07 � - 00 2 , 079 . CC :Bal er 

3ale Lo ader 3)3 . 00 3 5 3 . 00 

N1V'!'l"l4' • V .J.. .L.J • i )  'J.'he i t c;:.,; c f  :;:achinery marked by an a s t eri sk may o r  ma;y not 
be incll.:.J.e ,� in the col!lp1ewent o f  machi::1ery for the relevant 
pla.'1 t  s i ze . 2.'l'le rate d  horsPpoHer capaci t i e s  of the tractors 
are : 

'l'ractor ( e:. ;  45 i·r•.P 'i'rac to r ( b )  45 Bhp Tractor ( c ) 3 0  Bhp 

I 



Tab l e  :0 . 1 7 :·;r:uipment Inves tment accor<U n{; to Plant :3i ze 

r t I 
I t em ?lant I I 0 '  u l Z e  One l 

I ! ( do l lars ) I 
! i 

Ger.e ral l<'a::T:l I i I l .�;luirJment 3 2'( . 9 0 

.;c:.rr:; ent ry '.2oo l s  frO . 1 9 I 

I He chani c s  I ! 'J..loo lkit 82 . _;) 
I ! I '.!.'otal 

I 450 . 6 6 I 

! 1 i I 
I 

D-. � -'- .L an L· 
Si z e  

'l' '•IO ( dol lars ) 

3 5) . 40 

�0 . 0 '( 

8) . 80 

!/)'( .  2 7  

! 
P l ant I 

I :Jiz e  'J.'hre e  
I ( do l l ars ) 

374 . 40 

52 . 87 

I 8) . 80 

510 . 9 0 
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Pl ant P J  :mt 
::.li z e  Four �i z e  Five ( do l lars ) ( do l l ars ) 

I I 
45�'t • 7 4 473 . 9 2 

7 6 . 2 ) 79 . 03 

9 2 . 78 9 5 . 5 3 

[ 6 2 ) . 7 5 [ 648 . 48 

XC'l':E: : 'l'he t.erm ' General Farm Equiprr.ent ' refers to such i t ems as handto o l s ,  
sniz chain;> , di e s e l  tanks , lao.ders , drench guns , deho rne r s , eartag 
appl i c ator s , e l e ct r i c  f ence u..11i t G anli e l e c t ri c  fen c e  r e e l s . 

15 ) �:.'o r�::.n.� 0api bl 

I'he roquireJ::ent s fo r H O :r:-king cap i t a l  are as s e s s e d  as 7 . 24 do l lars 

p e r  cm; . 'l'hi s f igure Has obtaine d fro w a cash p:r:-ofile prepare d by the 

autho r .  



l )  Ji..nil'ial EeE"�lth Co s t s  

'l'he as,mmption i s  made t hat per uni t aniEJal h ealth co sts  remain con-

+ t ' , , -" ' d . . . __, 13 I S v �. over tne comp�e0e ranee OL ner cl l 7. e s  s tud l e � . � 
Detai. l ed �C st;in.;�·;:; for R lOO coH Herd 
Calvi�� Di s o � � e r s  

As sume 4�� o f  the herJ i s  aff e c t e d  

� cows a t  �::) . 00/vi sit 
Drc.Gs at 50 c ent s/coH 

�ot al mil eaGe for 4 vi si t s : 

I 1 1  I )2  mi l e s  at 1 2  cent s mi l e  � 
Me t a bo l i c  Di s o r d e r s  

1:;.s surr.e b';:.; o f  t h e  h e rd require the services of 

a veterinc..ri� .. � � : 

6 cows at $3 . 00/vi sit 

Drugs a t  (S2 . 00/ cow 

T o t al mi l eRce fo r 6 vi s it s : 
48 mi l e s  at 1 2  c ent s/r:-:i l e  

Vi s i t .:->  fo r :-)undry j):.:.. s o rd c: r�,  ( e r  \·/o o ci v l , l )  l l(lJ.C' : 3cou r s '  
1 rr " e  • · 1 -�oY· "L l �  a . . .  en e ,, .., ,  · )cL. : . · · t;_· "· • 

Assw!'le , , .: o . .  .._ .1e '-;j'J J.. v l  

- c ' e � . ; 

( . A ) \ l .  e .  '+ CO\-/S 
Assume only one v i s i t  i s  requl r�d to t reat al l 

four anilJ1al s : 
Vis i t  fee l2J 
Drugs ( 'l'o tal ) 
Mi l e age : 8 mi les at 1 2  cents/mil e  

Vi s i t s  fo r Gleanin� Di sorders 

Assume 2)'� of the herd to be af [ected ( i . e .  2 cows ) 
As snrne only o ne v i s i t  to t reat both cov1s . 

Vi s i t  fee �5) 
Drugs at �2 . 00 per cow 

I:1i l e age : 8 mi les  at 12 cent s/P. L l e  

;520 . 00 

� 2 . 00 

� 3 . 84 

JSlo . OO 

;$1 2 . 00 

;3 6 . 00 

�10 . 00 

,3 0 .  96 

j§ 4 , 00 

� 4 . 00 

;5 0 . 96' 
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l ) . Thi s  serie s  of cost ings are based upon data obtaine d from a Pa1mers ton 

North ve t erinarian . 

14 . 'l'rave 1 ling co sts are based upon the di stance one \·tay ( i . e .  the re turn 

trip i s  no t included ) . The farm i s  e i ght mi l e s  from Pa1merston North . 

1 5 .  i . e .  �) . 00 for the first cow , �1 . 00 per cow thereaft er . 



V i s i t s  for :t�asti t i s  

.nssume only l�: G o f  tne h erd require ::.; the s e rvices 

of a veterinarian ( i . e .  one c ow ) 
Vi s i t  fee 
Drucs at �j . OO per cow 

;'>�i :!.. ea.::;e :  e .::-.:.. l es  at 1 2  cen-:;sj1r,ile 

Assume 8):� of t h e  h e rd to b e  nrfecteci ( i . e .  8 
.A::; su::.e o nly 0!1e vi sit requirP d  

16/ 
Vi s i t  fe e -

::./:."'1.<-.';S : 0 COi·IS at 25 cent s/CU I-.' 

Re�)eaor  Vi s i t  ( Ja.'1uarv l 

COivS ) 

i'.s sur.:e :J...('/ .... 
./ i'' 0 1  t :w herd t o  be n l ' fP. cted ( i . e .  3 cows ) 

As sw�e only one visi"t 

J."'ee , ,:.: I Visit :!:::::!J 
Jrucs j cows a t  )0 cents/cow 

h.S SlUDe cj � of tr.e here to be a l '.i'e cteci ( i . e .  3 :;.:; •,;.s ) 

=�aci cow re�uires ) tu':: 2 u/quo r �er 
:U�J'S : 2 do zen t��'c0 s  o :'  �: eni cillin at ,il . l5/ 
cioz e:-1 

As sume 10}:; o:' the .terc.l rec:ui 1 · '  precna:1cy t e sting 

( i . e . 10 co,;s ) . 

Vis it fee lJ.) 
r-lileat'je : u I!liles at 12 cent n/rr.i l e  

'::.'reat;;:en.'!: fo r :Scto parasi tes  (lice 1 
It i s  r e com�ended that the mature Gows be t reat e d once 

during the s e a son ( durinG" the Hint er ) <md the c alve � , twi ce . 

Co s t  of mat erial required. t o  1; reat lOO cows 
and as so ciat eCi. younc; s t o ck n · ·  · c , rdine t o  t h e  

above re commendations 

16 . i . e .  /53 . 00 for the first co w ;  tha reaft e r  50 cent s per co w .  

1 7 . i . e .  �3 . 00 for the first co w ;  t h � reafter 40 c ent s per cow .  

13 3 . 00 

13 5 . 00 
t 0 . 96 

t L� . 00 

� 1 . 50 

'}, 2 .  3 0  

t 6 . 60 
;5 0 .  96 

;5n .n 
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Prevent ion o f  Me�abo l i c  Disor�ers 
It is re cor.u::ende d  t hat Cal cined Har;ne s i  te be fed. to 

the herd at a rat e of 2 ou.'1ces }.J er c o·.-1 jler day for a 

thre e '<reekly period in t,le sprinc. 
:..:o s r.  o f  rr:at e rial ::�o r  lOO cows o ve r  �. :-. ,. : ·.=:riod �2 '' 25' /- 0 • 

._;.-�.�f Vac c i r..P.t i cr. Co s t s  

Cont asious abo rt i on vaccination 
Nasal catarrh vac c inat ions 

25 cent s/calf 

25 cent s/calf 

c;alf Hearir..� Disorde rs 
Assu;ne 2G';c, o:.' tLe cal v-:: s oeinc reared. require 

Co s t  per calf t re at eJ ( BO c en t � ) 
Overal c o s �  p e r  calf 16 cent s/calf 

!-:eifer ca.l vP. s 66 ce�'lt s/cal f 

:Ju.J. j_ calve s 41 cent s/calf 

:S:::-encn Co s t  

I t  i s  recom:::ende d t l--.at calve s "be d t·,mcl:'.eci s i x  t ine s i n  t h e i r  first 

12  rr:onths o f  l ife . 

calves are : O ctober , November , Decer.:b< ! r , }'c 0ruary , Apri l and. ?·:ay . 

l''urthe r ,  i t  i s  re co:::rr,endea t tat the :ri : ri ne; hro "Jrear o l d heifers (and 
bulls)  be dre:r. che d  in ?-:ay . 

'rhe quantity of drench t o  be aOJ'liJ I'i. s t ere d. per animal i s  dependent 

on the l iv e  weicht s o :  the animals .  'l': 1ble B . l 8 shaHs the as sume d. l ive 

\vei�hts of tl :e  animal s at the times o f  1 1 renching 1.§/ anl the recommend ed 

drenching rat e s . 

1 8 .  Live weight data ;vere obt aine d fron'l the Mass ey University dairy 

farm reco rds . 



'l'ab l e  B . l 8  Live \ ·ie L-z,-!:lt s  ar.d :Drenchin.'T H�t t e s  acco rdinr-; to Ar;e 

O cto be r 

' '  ' }.ovein oe� 

::.,abruary 

! I I I i 
.Llve .fei;ht ( L;s ) 

l 25 
l65 
2 10  
250 

525 
Total dre�ch u s e d per ea�: ( fl�1iC. otw.ces ) 
�o tal c o s t  par calf 

I 
i 

Jrc r: ch A ( lluid oun c e s ) 
l -. ..... '::.�-

1�-

4 
;1,0 . 44 

:Drench Rat e 

Drench B ( fluid oun c e s ) 

1-�-
1 1 J_�, :;;;-

�1 . 09 

:v.::' :S : '1'he drench co s t s  are base d upon t l t "l co s t  c f  a l e-al lon pack . 

'!.'h e Lve \·re ight of the ri sir.J 2 ,yea 1  o l d  ;- -- -: f'ers at l-1ay is t ak en L o  

:{;u.2..r:.t i  ty o f  l.lrench A require d l ' t�r <J.r.i.:r.al 
Cost o f  drench p er anirr.al 

.3l oat Pr2vt>::-:t ion 

3�-I fl . o z . 

,t0 . 38 

I t  i �  c: • .s sUJT:e u t ,: ·  . .  ; oloat c o:Ai tic·ns exi st fron : '. '1 - Se;_:>tember to the 

er..<l of Xove:nber a1. d  a:i . ;o :for a fur ther t \�O ':le e�dy per.1od in the e.utumn , 

makinG a to tal of �0 days . Pasture s pnl..)'inG i s  u .' c · :i  as the s o l e meP..n s  of 

b l o o.t prevent ion fo r the v:l".ole 90 day pe ri o d . 

It i s  reco:JJJ.ende d t hat ant ifo a!'",il1E; ae-ent be appl i e d  t o  p asture s o  

that each c o w  obtains three fll�id ounces o f  ant ifoaming agent p er day . 

( 3 7 ' pil ) • 

Co s t  o f  ant ifoaz.in8 accn t :?er CO'd J. O r  90 days ,31 . 99 

2 )  Bre ed ing Co s t s  

NL<mbe r  o f  CoHs reauir e d  t o  be In seminat e (t t o  nro duce su .:f"'i ci ent A.B. 
replacerr.c · 't  s • ,('l'his di:::; cus sion fo l l ows t hat in ( 38 , }1? . 102 - 104 ) 

. Calves born fro:n first calving cows are exc lude d from s e l e c ti on as 

their dams li.ave no . p roduct ion re cords . As it i s  as sume d ,  both b e tv1een 
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and within p lant s i z e s s that twenty thrr n per c ent o f  the h e rd c ons i s t s  

of rising 2 ye ar o l d  heif e rs , s eventy- 3�v�n p e r  cen t o f  t�e h erd i s  

avai lc-o1 e t o p reviae calves fo r s electi  ,. , , , . 

'l'herefore , from 

the s eventy - s even CO\-iS f ro :rJ Hhi ch cal vl� � :  • .� an be <; el e c t e d ,  s eventy t \-.ro 

calve s are IJro d:.tc e d .  () f  th e :> e , 1;.25 �  ar� > he ife: r  c alve s .  'l'he refo re o f  

s eve;1".;y-t vro cal v e s  av3.ilabl e ,  ) j  C...:'" ' · l?ifer calve s . 

Hmvever , 15�-� of a:i. l calvin[\'S o c cur i h;yonct six we eks o f  the d i s t r i c t  

;::; e ciiar, calving dat e D....''Hi the calve � f::::-om ,;nch cal vi :::.:;s are n o t  normal ly 

s e l e c t e d  as replac ement s .  therefore o f  t h e  3 �  hei fe r calve s avai l abl e ,  

3 0  are born wi thin ,� ::;_;{ weeks o f  t;1 e di s t ri c t  rr.edian calving dat e . 

In o ruer to obtain 2) l1) rising 2 y e ar o ld he ifers , 26 heifer 

calves mus t  b e  save d .  'l'herefo :::e the p r r c e:r.ta.::;-e o f  cows wh i ch mus t  be 

art i fi c i al ly ins emine. t e a  to pro du c e  26 heifer calv e s  i s  67 per c ent . 

�o s � s  p e r  c o w  are a s  fol lows : 
l s t  � :J �,; ' !  ) � r 

,:, .. j .  ( l  j 
2nd COH ( /  ..,.. Si { /) .- . . ) 
3Yd CO\-i ;5) . ?5 
4th cow <!.2 ll c::: )'-' • ! ) 

Plus �1 . 61 for each aa di � i onal co � �) to 3 0 ,  t he re aft er �1 .41 p e r  co w .  

Herd t e s t in� Co s t s  

I t  i s  c..:� surr:e d  that 9 7  per cent o :  t h e  h ercl i s  herd t e st e d using the 

month ly h e rd t e s t inc system . ( Three p e r  cent o f  t he herd wint ered abo rt . ) 
The co s t  o f  here. t e s t i.r . _, i s  tl . j) per coH , plus a herd f e e  of ,£13 . 70 .  

3 )  Dairy She d  3xpen s e s  

Rubberv1are 

It i s  sugge sted � that inf lations be 

19 . See s t o ck stat i s t i c s  Section B . 2 .  

change d :  

2 0 .  The sugge st ions \-iere made by Nr . A .  t '  j .  La.11gton , Ext e::1s ion Offi cer,  

Ruakura Agri cultural He s earch Cent r• ' , Hamil ton . 
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Twi ce p er s eason , i f  the rat i o  o f  cows per s e t of 

cups is 15 or  l e ;:; s .  

'l'hre e  t ime s L the rat io i s  en;at er t h an 1 5  but 

less than ) 0 .  

Four times i f  t he ratio i s  ., _, over ) '.; . 
The co s t  o f  inflations i s  �1 . 59 per do zen . 

'l'he co s t  o f  claH rut oers i s  9 o  cen-'v � per cio zen . 

I t:  . + . . , m . - , d . _ b '"' , � l S  SUGC,'8 S v 8 Cl  "'C tlat m:.. lr: e:.n, ;nl' Q:::'O ppers e C: l ant;e Q on c e  per 

s e a son . '.l.';, e co::�bine d. co ::-; t  o f  mi l�c anu ::tir dro p pe r s  i s  ,il . 56 per s e t . 

l)e 0 erg;en t 

'l'he quan t i  t i e s  of  ,cc t e rcent req_uirc t.i are a's s e s sed acco Tding t o  

. . w r e c u:;;rnenda tions o :' the Departr;:ent o f  A.g-n. cu l t;u:.:-e . I t  i s  r e c onTI::iende d 

t hat : 
14 c c  o f  io do phor be used per s e t  of cups per day ; 
l� '--Ta::: ;:o � _, alkal ine detere;e;--:t be u s e d per s et o � · cups per day ; 

14 c c  of :.. o cio:pho r ar�d l!f g-£ams o f  alkaline det ergent be used 

per cic:.y fo r the :r.i L: pu;r.p ; 
:5 5  cra:ns of  alka.line det ercent be u s e d  per day for bulk milk 

VD.t s of lc ::-; s  than 1 ,  000 l_';a1 1on : ;  CUJ)ac:i ty ; 
70 G-rams of alkaline d e t ereen L ue us ed ;; er day for ·oulk mi lk 

vat s of a ca1)aci ty o f  1 , 000 gallon s or more . 

· '.c :;al q_uc.L'""J.-:; :: · . .  r of alkal iYle Cl e t e rcent r e quired by the milk pillTlp 
�nd per s e t  of cups over a s eason i s  the refore 9 . 18 lbs . ( A  mi lking 

season extends over )00 days and a to tal of 600 mi lkings are p e rfo rme d . ) 
Simi larly , the total quant i  t;y of i o l lopho r required by the mi lk pump 

and. per s e t  of cup s over < �  s e a son is 0 . )  1 8  gal lons . 

The total quanti t" of d e t e rgent us e rt r) er s eason fo r a bulk milk vat 

of a capacity of l e s s than l ,  000 gal lom; i s  25 . 06 l b s . 

Fo r bulk milk ve.t s \·;ith a capacity of 1 , 000 gallons o r  more , the t o tal 

quant i ty of de t ercent us e d  p e r  s eason is 46 . 1 2 lbs . 

2 1 .  Data obtained. f rom Mi0 s J . Bromley , Farm Advi so ry Offi c er , Department 

of Ae;riculture , Palmerston North . 
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co s t s  
22 I � of the t wo· mat eri al s are : 

Io o phor 

Alkaline detergent 

Vacw..L�; ?u.'TI.P O i l  Consu:n·,' c i on 

;·�.; . 6•) per gal lon 

;4o . :  · · ' per p01.md 

'l'he s i z e s  W of vacuum {lumps rcc:u i 1 c d  ;.'or  tr.e various m i lkine 

.:1aci1i:-:e s a�J.d. tne consUL1]Jtion of ro tarJ i Pmp o i l  are �>i'lov;r. in 'l'able B . 1 9 .  

r J:'arm Jaii'Y Size 
No . of sets of 

cups 

Vacuu:n Pu.11p U il Cor.swnpt ion 
Eours/Gallon I l 

6 
12 
3 2  

::.o .e .. t;:._dc 
- 30 a s ide 

40 a s i c;.e 

.·:as]o rt :1-Iaj o r  

�aspo rt �aj o r  �00 

( 2) :-:aspo r:. ?(aj or: ;  
)00 

144 

7 2 

'1'' t o ...... .- ..... -... · i l. 1 :  � 1 '  -e,.... ....... .- "l, , .,.., _ l;. e  eo s .L. va.. ...... :=�uiri �)u.:.�.P O '  I s /J-- . ... J 1) ..:.. ��:1.- J..O ..... . 

; �sti><:c:. :;ion of 'l'o:e.l 1-:il�i:':r;- '.!.'i:::e ( fo r t. l , e  cal culation o f  the oil 

consu ... p t ion of the va.cuurE �iur::p ) .  
I t  i s  a:> sw--:Je cl t ha-:; -s :.C:; averac:;e l ex:'-' t :1 o f  l ac tation fo r cows , herd 

t e s t e d  in l;ne :'1a.'1aHatu ui s tri c t  is 2 5 1  days . ( )0 , p .  5 8 ) l<'rorn a herd 
o f  lOO CO I·TS , af-c er dem.;.ct ine coHs wh ich abort , the s eason can be vieHed 
as a total of 24 , 347 cow days ( i . e . 97 x 251 )  o r 48 , 694 indiv i dual 

r.J.ilkings . 

\1/i t21.in a p lant s i z  , c . •  8 :::oc.:� e of r:�i lking ( CO \·:.s p e r  man p e r  hour ) i s  

as sume d to var.\' acco rding to t he nu."Ylber o f  s e ts  o f  cup s  h2.nd l e d  p e r  mi lker . 
Between plant s i z e :::> , ho·weve r ,  the rat e  o f  milking for a e;i ven number o f  

sets of cup s p e r  mi lke r ,  i s  assUffie d to rc:nain constant . 'l'ab l e  B. 20 shous 

the assumed rat es of mi lking . The out put of covrs per hour fro m the farm 

dairy i s  tl: ,· · . . ��e the .Jrod.uct of the rate o f  r.:.ilkinc and th e  nmnber o f  

mi lke rs . 

2 2 .  Co s t s  are based on : Iodophor - 5 : � llon c 6n tain e r  

,\:l.kal ine det n;;ent - 40lb container 

23 . Data supplied by 1'1r . A .  Hugh e s , Spec ial Inspector , Department of 
Agri cu lture , Palmerston North . 
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::r·u.:r:l.hJ � of s e -c s of ct:::J .s  
p e r  r:'!� J.ker 

10 
8 
7 

ltate of 
man p e r  

I'·:i lkir:.;s ( COiv S  
' 

per I hour 

I 
7 0  I 62 

5 8  I 54 
J.ourther i -r; i s  assu:J:e d. ·:::hat the ni li .  i.ns mac�1 ine s are o pera t e d  for rtn 

aCLdi t ional ten minutes each mil ;�i :::,_; 7- o  :1 l lo ·.-; v.-! 8 oachines -;:;o be cl ean e d . 

1l'he t o t al mi lking ti::;e ( in hours fo r t he season ) i s  the refore the 

pro c.uct of tne he:rd s i z e  and ' f86 . 94 div i rl e d  by ti:"1e output of coHs from 

the far;n c..airy per tou:::- ,  plus 100 . 

Bru3hes foy the  Milki11�· Sf.e J 
b:::-u:.;nes for the si ze s i s 

( 0o s t s  

Plant Plar..t i_)lant ?:�<�::! t Plant Plant 

5 2  

Size Si ze One Siz e  '1.'1-10 Size r.rhre r-.: Size Four Si z e  Five 

....;ize  of far" 6 ,  Q l ?  14 ltl , 2 l  23 ) 0 ,  3 5  v ,  � - , 
dairy , 1-To . lO l ,-

.... o 24 ) 2  40 
o f  s e t s  o f  
Ct;.ps 
� .;:cub.bing 0 . 82 ( 2 ) 1 . 64 ( ) ) 2 . !�6 ( 4 )  3 . 28 ( ::- \ .J )  4 . 10 Br-Jsh 
Spout Brush 0 . 75 0 . 7'j 0 . 75 I 0 . 75  I 0 . 75 

:Dropper :Bru sh ( 2 ) 1 . 50 ( 2 )  1 . 50 ( 2 )  1 . 50 ( 2 ) 1 . 50 ( 2 ) 1 . 50 

'l'rave11er I I l3rush 0 . 4S1 0 - 49 0 . 49 0 . 49 0 . 49 

24 . 'l'he autho r  decio.z.. ,_ U)On the rat e s of mi lking shmrn in 'rab l e  B . 20 aft er 

di s cussions �-ri th Nr. H . J' .  C l ifford , As sistant Dire ctor of Farm Pro duction , 

T'Te>·l Zealand Dai ry Board , \iellinsto::-1 . 

25 .  �he co s t s of -r;he dairy she d bru she s for e ach of . the f ive plant s i z e s  vrere 

decided upon by the a"J.thor aft er di scussions 1-1ith the Farm Dairy 

Ins truct o rs of the De�artment of Agri cul ture , Palmers t on North . 



'l'he costs o f  eartags are t ake;, '0-C "�, f J c ent s p e r  ri s ing two year old  

heife r .  

The charce fo r c� ::c:.:. ikinc ::1ach ir.e c h , r:J.: re:�a::.n.s cons tan t  a t  10 . 00 

do l lars pe r annum over ti1e co:n_:,�le t e  ::-'3.rli /� of plc  .. ·. :. si zes and h erd sizes  

st udie (t .  
4 )  ?e:·t i l i s er Cost a 

'l'h e  rate o: appli cat icn v -:� .:ert i 2. i tl ' 1 r  i :..; .:.'our Cioi\; per acre 

anr;.Uhl o f  superrho s1)J:at c ,  bot:-, betHeen and ·.vi thin plar.t s i zes . 

5 )  

The co st  o f  fert i li s er per acre i s  n H  fo llows : 

Cost of fertiliser ( ex works ) 
Cost  of fe::-t i l i s e::.� rai:'1us :·ert i l i s e:::- sub s i dy 

... ::; -� -'L,. • ) -� . ..... ... 4' · -� • . ""\ 1 • ·- - -· • •  ".._j ·-

cost o f  material s �o r such t :::-ea�rrent i s  1 7  c e�t s � e �  �ere . 

"c:. I 
:::.::::.; per 

/525 . 60 

;520 . 60 

;j23 . 60 
cl.zc 1 -p · -) 
(I !"' t, . O) 

p er 

per 

per 
per 

per 

'.i.'he on:!..y v.-e 8d. requi:::-ing treat�-:er,t i ; ,  c:Jnsidere d  to be barley grass . 
28 I 'l'he quant i ty of herb i c i de re::_uireu. i s  0 .  ti gal l or.s per lOO acres . :::.::::.1 'l'he 

co s t  of he rb i c i de p e r  gal lon ( paraquat ) i s  t15 . )6 . 

6 )  Admin·i :::; tra-;; io!l 

Ac c ountancy 

Ac countancy f e e  varie s  vri t .h  he rd s i z t'!  ac co rtting to  the linear function 

where 

y O . l852x + 85 . e  

y i s  the accountancy fee 
x i s  the herd size 

26 . Data suppl ied by Nr . K .  •d . Pheasant , Dairy Board Consulting O ffi cer , 

Palmerston North . 
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t o n  

ton 

ton 

ton 

acre 

27 . .Uata supplied by Nr . H . 1 .  U sborne , l"arr:l Advi sory Offi cer,  Department of 

Agriculture , Palmerston North . 
28 . Data sul)pl ied by ;'�r . A ·  Gre i g ,  }<,armP r ,  _.;_Hahuri · 
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'l'he l inear fur. c t::.on in que stion was ob r. :--, i. ned fro ::: ' . �e fol l oHing dat a : 

60 CO >·ici 1\c co·unt ar:cy 

6uo CO \·lS ;�ccoUYltancy 

Su:;,dr.Y I t err.s 

7 )  Fee d  

Journal Suo s cript ions 

Telephone (Rental ) 

Po s t ace s 

'l.'o l l s  

fee 
fee 

I f5, r o  .J_ \._1 

�200 

lj 2 .  00 
� 7 - 40 

' /,(L4 • 00 
�10 . 00 
/;20 . 00 

m 

Yeed co s t s  include only e;raz in� eo �; l . s fo r t h e  ye ar l ine h e i fers a.'1d 

as so ciat e d bul l s . '.i'he co s t  i s  ,;522 . 00 : " T  he ad for 1 2  mont h s  era.z ing . 

'.:.'!le co s t  o f  transpo :.:-ting the ye arl i nG· h e i f e r s  ar. u. .::ts so c iatei bul l s , 
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a di s t an c e  cf 20 :::-:i l e s  fo r zrazinc a.Ha,y fro:-:1 t�e far.i':l is 84 cent s per h e ad .  

'l'he co s t  o f  t ra.nspo:rt ins tile above ca: t l e  back t o  the "ho:::-.c .:_'an:; " aft e r  

1 2  mont r1 s  graz ine; is  %1 . 2 0 p e r  he aa. . 

'1'1-.e COSt  of tral'!Sj)OTt ing far:rt req_Ui fJ i  t e 0  SUC�':. e"::; bloat o i l  and cal -
cined mat;;'1 e si t e  p e r  : o n . 

l<'reicht on ma t erial s .:.'o r re:,?airs ami n:a:.r:: er.anc s  i s  i ncluded i n  the 
cost of the se i t e:ns , a:'!.d fre ic;JJt c har�es for cul l  sto 2: : . :lVe be en dedu c t ,� d  

from t h e  pri c e s  re ce iv ed . 
Pert i l i s er fre i,_. . :  can as su..-ne t �;o v alue s ;  on farms Hhere contractors 

are u s e d  fo r f e rti l i s er di s t ribut ion : 0 . 2 2  do l l ars pe r acre ; on farms 

vrhere f e rt i l i s er is a:.;:p l i ed by the fa.r;:1 s t aff : 0 . 1 7 do l lars p e r  a cre . 

9 )  El e ct r i c i ty 

\•!at er ?-u.T.ping Co s 'G s  ( Durin�-: the ��i lking Season) 
'fhe munbe r o f  e l e c t ri c al unit s ( kHh '. .- =·-iui r e d  l)er day i s  given by 

the function : 

\�here 

y 0 . 0294x - 0 . 434 
y i s  the number of e l e c t ri cal tmi t s  requir2d p er day 

x i s  the h erd s i z e  

29 . 'l'he author de cide d upon the s e  hro values shovring the re l at ionship 
b et·.-re en he rd size and ac countancy fe� aft e r di s cus s ions with a mL'Tlber of 

Palmerston No rth ac countant s .  



'l'he fur.ction \·tas derive d by fittin, ; a l inear re{\Te s s i o n  t o  t h e  dat a 

sho�n in Ta.ol e � . 22 .  

'l'ab l e  l3 .  2 2  E i l o \·ratt hours ( k-.·th ) reouil·� · d  D e r  d ay  (during the mi lking 
s eason) for 1_,.'a t er Purn;:ring accordin< t o  Herd �3iz e  

60 
90 

1 20 

15 0 
200 

:cHh per 

l . 5 7 2 0  
2 . 00L;.O 

2 . 2. 1 5 2  
) . 4670 
5 . 5<;! 2 0  

day 1 1  I ·  , I  I , ,  I ' d ! i  
1 :  
j i  < I  \ l  J i  

1 1  

i lerd Si z e  kvth p e r  day ( CO'.·!S ) 
jOO 9 . 06 6 0  
trOO 1 1 . 9688 
500 14 . )832  

6 00 lb . J l40 

NU'.i'E : 'l.'ne data of 'l'ab l e  :0 . 2 2 is bas e d  upon t�e fo l lovtintr as sumpt ions : 

u s e d  

i )  'l.'he q,uat1ti ty of ,,.ra. ter t o  be pumped per day i s  30 gallons 
per cov.' ; 

ii ) :l1he pu::1p O?erave s  fo r 1 2  �1o u ,  ... �� pe::- dc...y ; 

i j_i ) 1l.'!-1 e )l:�l1 e i'fici e::'l c�r i s  < C)  pP r c e :1t ; 

';:he bas i s  o f  ch�:-si�8' 
iY peri o d  . I and 2 . '{ per cent s per �1 1 1 t  t here�ft er . 

g2.ven by 
y 0 . 0098lx - 0 . 142 

Hhere y i s  the numbe r o f  e l e c t  r·i cal unit s required per C.ay 
x is the herd s i ze 

'i'he ab ove function has b e en d e rived by f i t ting a l inear regre s s i on to 

the data shovrn in 'l'abl e  ll. 23 . 

3 0 .  A period i s  i n  this c ont ext 2 month s . The number of days in each 

the b periods i s  a s  fo llows : 

of 

Peri o d l 61  days ; Perio d 2 61 days ; Peri o d  3 62 days ; 

Perio d 4 5<;! day s ; Peri o d  5 61 days ; :Per:..o d  / 61 days ; 0 
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'rabl e  3 . 23 Kil01·ra.t t Hours (b;h) reo l ; .L : ·· · d  per ct ay (dPri�.c;,· tl-; "'  remainder 
of t he s Gason) for � la t e r  }'w;,lii nt>: ac .:::ordir.. rr �o , fe:rd 0i z e  

H e rd S i z e  kv;h :per day 1 1 He rd. Q "  kvrh pe r  day ulZ8 ( COHS ) ( cows ) 
60 0 . 5 240 11 300 ) . 0220 

;JO  0 . 6680 I ! !tOO 3 . 9 896 
120 0.  9 3 b�- , I  500 !f . 7944 

' I  
1 5 0  l . l 5 56 1 1  6CO 5 . 5 380 ' I  
200 :!.. . 8640 I ' I 

HO'l'E : 'i'he data o f  'l'ab l e  B. 23 i s  bas ed • <po:-1 t he f o l l oHing as sumpt ions : 

i ) 'l'he CJ.c-- ::ti t;y o f  vrat e r  to be prur.p e d  p e r  day is 10 gal lons ; 

i i ) 'l'he pc;.;:: ) ope rat e s for 4 houn> per day ; 

i i i ) ' ... '.-.c; pump effi ci ency is 40 per  cent ; 

Sirrti larl�r , w1i � s a�e cheyr.e;ed c .. t 4 . )  c e:-.t :J p e �  unit i"or t he first 

u.�it s used  p e �  p2:-iod. 2-Y'.d. 2 .. ? ) I � �  li.I�it �he::-eaft er .. 

_,h e  i1.1:F� b 2 :r  o :"' i:"? l e c � :r.·:.. c c.. l.  u::--1.i t s  :�e(}_u i:::-ed 0c :_; tic ·. ·� i:. e -vari OllS mi ll<ing 
'"' l  I , ;,-;achi:1e s i s  :-.l-�o-.·w. in ?a:j::_ e B .  2� • .L::J 

I'2.bl e .!:3 . 2� 

f] �i z e  o f  Milking Ble ctri c al , .  
�-'iachine s ( :No .  of Lni b per J l  :'5::. 7. '" o f  Ei lkine­

Machines ( No .  of 
s e t s  o f  c-.1.ps )  

El e c tri cal 

Uni t s  per 
hour f ' . I 

s e t s  o cup s )  1 hour 1 
6 
8 

10  

12  

14 

16 

18 

·--� : :� _llt------:-�----+,--�-�-�-�-----1 2 . 12 28 4 . 67 
2 . 45 1 30 4 . 92 

2 . 69  3 2 5 . 98 

2 . 99 35 6 . 35  

40 7 . 12 

3 1 . Data SUlJp l i e d  by r.'Ir . J .  Luxton , lhir,y Advi sory Offi cer ( Farms ) ,  

Department o f  Agri cul ture , Palme n;ton North and Nr . 1 .  Ri chardson , 

Mc:b:Hans J•:achinery Lt d . , Palmersto n North . 
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d.e ";; erDine li by rr:ul t i �!l:yinz tl:",e requirej i-: i lo;.ra t t hours ( :..� . shovm il:. 

'l'hc; nw;:ber of houc:-s t t e  r:Ii. L,:inz :T!ac[. :c:-"e : 1  operat e p er p e ri o d  is obt aine d 

' . .... . - . ./.. ·, .... � ' f' . d . . i ' . 11 . j]) b OY ��� 01p�y�D8 vl12 � o �a� �UO uer 0 �  lYl� l V I ( �S� �l Cll15S per s eason y 
t: e fol lowing factors : 

?eri o d  l 
P2r:. o :i  2 
?ec:-i o d  ) 
�Jerion 4 
Pec:-i o d  ) 

0 . 1)6) ( or  
0 . 2.:;.0? (or 
0 .  242'( ( or  
0 . 2 278 ( oc:-
0 . 1 ) 2 )  ( or 

7 '. " 1/' 8 .  9 ' \  I 0 • I ' L, 0 • - r  ) 
; .., 7 ' ' ( )  I I 86 9 I \ -� 1 • '  I ._r • "-:- /  

2. 1 8  . .  '0/ � G6 . 94 ) 
110 . ' 1 2/ 486 . 9t, ) 
b.� . .  J H/486 . 94 )  

1'r. en d.iv:.dir:c.; -;;�e r e Gu :i. c 0 f  the- rr:ul t ip1 i · · 1.t ion by the out put o f  coHs from 

ti1e fari!l c.iairy per 1-.ot;.r c.nd aeia.ing ::.J mj ' l l lt es per mi lking fo r cl eaning 

p-u.r)o s e s .  

( Ye -- ::� Lerd o f  lOO c mvs) 

'.�..'f". e t o -:;al nu:-'lbe ..:.' · ,· indivi duc-r.l mj_ l 1  ir.P·s o e r  sec.son )  is assume d to 

l o s s e s  � r e  as st;.oeu �o  �e :• .. · ( i ;:. ·..:: c ·-· 1·/ ', ,_ \ ./, ' \ - • "-' • .,/ V 

nrev:�ous r::at ing • 
O< z I L2J He rd 

:.'ol lo•,.·inz t i;;1e s 
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101 days ; ::_.:,j  c. a:,rs ar.d 1 85 days . 

C01.vS i:r.. milk at 

per peri o d  i s  o bt aine rl . 

nt.linbe r of j_ndiviC.ual ; . . _ · . :.. :1r5:� per co ,,.; pc ,. period. "oy the to tal number of 
indivi dual ni lkin;,<;·s p e r  COl-I per s eas o�1 • 

. �::.e c t r i c  Li/htir-.:; _;o s t .s  Paro Dair;r 

'l'he numbe r  c;,f el ectric ligh t s  in�� l .::tl l ed in the farm dairi e s  i s  

as fo l lo·,vs : 

Herringbone pit l l ight p e r 2 sets o f  cups ; 

I':i lkro om and vat stand 2 .I i , ;h t .  ; 
Circu l ar yar� l l ight ; 

ilit ry/:0:it area of milkir_c; S• • ' " 1 li[)lt ; 

32 . The derivation o f  the to tal m.t.rnber < · I ' i n.:i vidual milkings ( p e r  s e ason ) 
i s  di s cus s e d in Se ction B . 5 ,  ) )  

3) . Data frol'l .Dr .  K .  L .  :r-IcNi l l an ,  Rese; 1 : roh Uffi c e r , i.IeH Z ealand Dairy 

Board. , Awahuri . 



'l'he uattage of ti1e el e Gt:ri c  l iz!-, k i s  lOO \·:at �s . 

In each o f  t he r'i ve IH�ri o ds , the rr1 i l kin:::; rr.a.chine s are in u s e  durine 

proporti ons o f  the t o t al r.ours o f  milki l l i ;  Qachine operation : 

?eriocl l ·:;r Per i  ' 1 d  2 

Period 3 l/1 0 Perj • · L� 4 1 4 
?eriod. ) 4/10 

:Slect ri cal Co s t s  for T:1. :elace \..'leanini-: ·JJ: ·� -' "_;. _c_e_s_· _(.._-_B_u·_l_'_·�_:_·•:_i_l_k_V_,q._t_s'-L.) 

In _p lace c l ean ing d.evi c<::3 are i::1t n •  lt� c e d  Hhen herd si z e s  exceed 

1'(6 CO'h'S . ( i . e .  For bulk rr.i l k  vat ::; o f ' '(20 r;aEons capaci "t.Y or more ) 
'l'he dci 2.y e l e ctrical requirement , Hhere'i • ' r  rel evant , i s  in a l l  cas e s  

0 . 046)  hth . It i s  a.::> surr.ed that the in place clear-,iD5 devi ce i s  pO'tTered 

by a ,_;, h . p .  e lE, � ·�ri c ;·;otor and is  o pera. ! . "([ fo r 1 5  .r;;inut e s  l)er day . 

· · -\..· - ....... 

r�1::e cx���re s :� :. c:1 , ... :as o t/c. '-:i::-�e: u .. t.Y fi ttint,· : ' l i:1ea� rec;:r:as ;::; ion t o  t!1e data 
of Tab l e  £ . 2) .  � 

I -c  i s  as su.:.e d.. that the mi lkinc; ;..ach i r,e s ,  far;;: ctairy l icht � ,  in place 

vat cl eane r , and. the effh,enc ,·:i sposal � J : • s t err. are corme c ., e d  to the o ne 

SHi l; chboard.  '1'he nu.T,ber of e 1  ectri cal 1 1 11i t s  used per p e riod by the s e  

four G.evi ces i s  to tal l e d  and cost ed at 1; 1 ":! rat e o f  4 - 3  c ent s for the 

first 600 tmits per period and the reaft P l ' at 2 . 7  cent s per uni t .  

34 . Dat a  suppl i e d  by Nr . J �  Luxton , Daj ry Advi so ry Uffi .c e r  ( Parms ) , 

Department of Agri culture , Palmerston North . 
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i Heri Size I 

60 
70 

60 
90 

lOO 

1 20 
140 
160 
130 
200 
250 
)00 

) j O 

1�00 
4>.::, () ./ '-'  

:;oo 
:)5U 
600 

( cov:s ) 1 • I� i.\'(l � e r  

( 1 , )496 
�1 . 4 l l 8  
! 1 . 4662 
0 . 5 2 83 
\ ) . )02 '( 
0 . 6093  
o . 70Ga 
l . :e3 5  
L . j 2 )9 
I . (044 
L .  �e7 2 

�: . )lt, l l  

5 . 1�)68 
�; . .5023 
) • Si .  ,(',2_ 
1) . )'-;; 07 
) . 1986 

' ·  . . ',' 1 2  

59 

d. ay 

�ti lkir.c; sec.sor. i s  shoHn in '.!.'able i3 .  26 . la� l e  B . 26 i s  based upon the 
recor.rrnencl.at icn;;; a.iscu.;; sed  in s e ction :!3 . � , l<, , · 
in te2perature �s l52°F. 

T:1e <.:.,r : ,·,ual average . increas e 



60 

�,c.::-m i ... �ai::y S�z e  I 
.To . of R· � � � -.:e 0 .1.  'l'otal ! 

Xo . o f  s e 1; s  o f  I :-:i lkers :-fr I ' d �)i z e s  kHh 

c;;.p s i I 
I \ c > J iv ::i  J 

-b l ( , r ) 105 7 , 75 )  

c3 1 ( , ' '  1 2 0  8 , tl2 2  

10 ( o i l , .... ,· _ ) o 9 , 894 

12 2 1 ;', ' - 2 1 0  1 0 , 9 6 1  

l4 2 l �) f ) - 2 2 6  1 2 ' 0 1 0  

16 2 L' ' ) - 2t;.O 13 , os n 
1 8  ) 1 � I ( l 265 1 4 , 1 6 5  

l tl  3 2 t > l > - :.; ; c::: ./ � .)  1 5 , 514 
21 3 l i l l l - 265 1 5 ,  7'!9 
21 3 26 · . - .539 1 7 ' l l l  

24 -� l H' 'I - 2 6 5  17 , .578 .) 
24 ) 2 ( · ' · - )60 18 , 713 
2L', I 2,1 1 1 2 65 17 , 378 �, 

2�- !t 2(, r ' /, 20 18 , 7�- 3  

28 �� 2;j ' l 265  l:J , 508 
28 4 2(, , , - 45 2 20 , 852 
)2 4 2� 1 1 - ? < h - 0 .) 2 1 , 6 5 0  

.52  ,1 '1' 2�1 ) 480 2 2 , 901 

)0 5 j ( l ' )  C.:. ? r-,./ - )  2 1 , 9 18 

.5 5 5 j ( : •  I - 565 24 , 59 2 
l).O 5 3 \ ' • ) - cOO 27 , 26 2  

El e ctri cal ur.it s fo r ·w-ater :r.eat ::. n . : co s t e d  at 0 . 75 cen t s  

pe:::- unit . 

'l1t1C number o f  u.."li t s  reQuired to [ ' �·ovide the ne c e s sarj' vo lume o f  w arm 

v1at e r  per c o·,r per mi lkine; i s  0 . 1 1 7 1  brh . ( ':'he vo lu:J:-:: o f  'I'TD.ter required 
p e r  c o ,,r i s  ta.'-<en as l/lOth eal l on per ;r. 1  l klnu' and 1;he ar.::..:.al ave rage 

increase in t emperature i s 40° �· . )  'l'he t . o t c.:..!. nurr.ber o f  uni t s  require d 

t o  p rovide \·rari!: vrat er :'er a herd fo r c-. cr; J:lp:> t e  season i s  obt ained by 

fir3 t , mul tiplying the to tal nurr,ber o f  i nctividua1 r:1ilkine;s per s eason by 

0 . l l7l .  I<urther , due t o  the Har:rt Hat er whi ch :. t.  ,; :r·a-,m-off beine; 

ir:Lf.'l ediately replaced ty c o l d  Hat e r ,  the to t al nmnbr;:;r o f  uni t s  use d must 



c :m t e�-:ts  of the 
sent o f  each mi lking . 

- J 0 oO :.·, t o  lOO P u.t t he com;ne�ce -

'l'h e number of ll l 1  i t s req_ui re d  to  initial ly raise 

�he content s o f  the various t � �� waster · �l inders from 60°F to l00
°

F i s  

r-----------,- -

k\,rh }1ar:n .Jai rJ' Si z e  (:.\o .  of Set s  of 
cups ) 

Capaci t.�' o t '  
'l'eatwasher : :  ( pe-r nilkinc ) ( gal lons ) 

6 - 16 7 0 . 3 5 1  .) 

1s 5 0 . )86 
2 1  - 3?  8 0 . 93 7 

<-O 1 0  1 . 17 1  

'.:.i2�1 2 �;.,_::!,.:J e; :c- o :-. �lo G--c::-i c(. ... � ll..."'li -c � ::-- c c ·et�: ... e d  l ' o �  re.;.�ri�erati o:r: pu:::-·po s e s :pe� ,; � I  d.r:..:'"  i s  t;'j .. ve21 to.Jvv ��� ::= e:��r�::'Gs . .; i G�1 � .:1-::.J' 

Hhere 

· r  .; 

y 
G 
R. 
d 

h 

)UO 
is the 

i s  the 

i s  the 
i s  the 

i s  t:ne 

\ ' ( X h 

nw"7!ber of units I I :J 8 Q  per day ; 

eal lo:ls o f  mi lk J •e r  rr:i lking ; 
reduction in t eJ ' ' i ' P.ra ture ( o:r,) ; 
vat diameter ( i l l ' 'he s ) ; 
vat height ( inCI I • ' s ) ; 

'l'he average output o f  eal lons of mj I k per cow !JCr milking i s  taken 

as 1 . 044 . 'l'he as sumpt ions upo�'l vrhich t1 1  i s  !'it;ure are based fol lOI·r :  

'l'he avera.cc.: · _:;rodc;.cti on of rr.ilk per co<t o f' h erd t es t ed co·,:s i n  t he 

1•IanaH.::. :;u-:ra·<Tkc s Bay Herd Irnprovernen t i<.s : � ·  • cia t i on ( 30 , ..P .  j8 ) in the 

1968/69 dair.f season ";as 6 , 463 lbs . A f'L er al lo-..;ing for cov.·s which abort 

3 5 . The expres sion Has derived by Mr . ,.; , E .  Dutton , Le cturer ,  

Bio t echnology Department , I"las sey Un iversity . 
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lOO co i,'S pro du c e  in to t;al 6 2 6 , 9 1 1  J,Ol.illd : '  ( , .:_· r:.ilk p er s e2-son , or 6 ,  2 6 9  . l l  

'1'he re r.re t 1 '  1 t  J mi lkings p e r  s e ason . 'l'herefo re 

t;,e avera:::;·e vo lur::e of ::-. i l l-: p e r  c o \v pe:r Jn i. H::inc; i s  6 , 26SJ . l l/6oo or 10 . 44 
"J c : ,na.s . l<'inally , the ave:ra.3"e r e duc t i o n  in temperature i s  a s suEe d t o  be 

�1 '70 ',71 2§./ , ,  d "  . f ' ' l k  -
- ,  � • lne lf:Ien s lons o tne vari o u : , .)U_ - milk vat s u s e d  are shown 

in 'l'a"b l e  13 . 28 .  '.!' :-,'; l e  13 . 28 al so shoHs t i 1 e  ran0e o f  herd. s i z e s  as so c iated 

' · ' l. -'- 1'� e �  �h S l. " e OJ._n ·o- - c ·,,- D' l. 1- '-- va+ 3} \ ( ._ V l et. V -. LJ v...l.. .. - , � .t<.. v • 

:-:m-:;-e of Herd 

, Size ( eo·,;::, ) j-1 l T/ - 2 1 2  
2 1 )  - 2 3 )  
2 3 6  - 265 
266 - 294 
2�:3J - )53 
) 54 - 1.4 1  
!;.42 + 

1 ..... ... ), . .., ,; ..... ��r 
�:il:-<: Vat 

720 
800 
s;oo 

l , OOO 
1 , 2 0 0  

1 , :)00 
2 , 0G J  

o: bUlk ( gal.l ct:s ) :D:i .- . � --c e r  Hei(3"ht ( inc:1e s )  ( inche s ) 
65  6 2  
75 5 3 
'7 "j 1 /  59 
9 3  4 8  

S/3 5 7 

9 3  7 1  

9 3  94 i I 
El e ct ri cal u.."'li t s  u s e d  for refrigera l. i on a:::-e c o st e d.  at l . l cent s p e r  

kilovrat t; !-.our . 

'l'he co ::> t s  o f  the vari ous cont rac t s " rvi c e s  are sho ,·in be loH : 

Contract pri c e  fo r hay mo v1ing 

Contract pri c e  for Lay raking 

Cont ract p r i c e  fo r t.ay bal ing 

Cont ract pri ce fo r hay loading 

Hi th 3 l abour u.'1i t s  

1:/ith 2 la-bour unit s 
'4ith 1 l e:oour U..1i t 

Cost of fert i l i s e r  app l i cation 

:, 

) cent s per bal e ; 

2 cent s r) e r  bale ; 

l l  cent s p e r  bal e ; 

10 cent s p e r  bale ;  
8 . 67 cent s per bale ; 

7 · 3-1 c en t s  per bal e ; 

68 
. ... cen v s  per acre ; 

) 6 . J.'he author d e c i d e d  upon such a fi gu J ' '? aft e r  di s cussions Hi th 

Hr . Dut t on and re pre s entatives of t ), n  Nanm·iatu Co - o pe rat ive Dairy 

C:om p<= .. ny . 

3 '( . '1'11 e data shoHn in 'l'able l3 . 2 8  Has derivea. by the aut ho r from informat ion 

suppl i e d  by a manufac turer o f  bulk P d .. lk vat s .  



Casual labonr i s employe d only o;: · no .:::: e p L·.r ;: i �:e o.dO farrns whe re 

the �erd size exc e e ds 1 20 co w s . ·� - - �  i., • J I .al c o s -;; of casual labo1.<r varie s  
<1 i s c:::-e t ely H i  t h  the he:::-d s i z e  a s  zho,,m l • • 1low , 

1 2 1  - l -.: ') - .) \... CO\·:s 90 ;:8"'J.l.'"S at C ') (:ent s p e :::- hour �82 . 80 _.� �  

l ) l  CO \·:s or ::.�o-::e 1) 5 hours at 92  � ; e:'lt s pe r hou::::- �124 . 20 

l l )  Pe r�anen� Labo�� 
'l1he a?"�rn.lc;.l �e::-;.llJ"4erc:.ti o::1 ( i . e .  1.·l3.,S·l:; : � ) !'o r  ai l err:p 2.oyed labo r u..."1i t s  

o n  t!-.e repres e;'ltative .f c.._·;;:s i s  �3 , 000 . 

1 2 )  Rat e s  

'-'hey are : 

General Rc.te (Kaira."!3,·a Cou..Ylt.Y · ;ounci l )  
,� ' . l � o r  unlmprove� vaLue ; 

Eana·.,·atu �at ch:7:ent Eoarct Admi 1 1 i s t rat i on 

:itat e 
' 

p of uni:r;prov e cl vah:e ; 

I·;ana,.;atu 2)ra::.::"3.[;e :Joard n2."'.;e ( :;las s � )  
;·5 o f  uni;:r;p:::-ove J  value ; 

'l'otal 

}!, of ur..::.:.l):'ov ea v2.l ue ; 

0 . 9 1 3 0  c ent s per 

0 . 09 6 6  cent s p e r  

0 . 1)00 cent s per 

1 . 1)96 cent s per 

'l'he total uni:r,prove d  values are ob ! : ti.:-.e d by multiplying the to tal 

land :..nve sL.mer .. t, b�r t�-:e fo llov1ir1g l inear l"1 lJlC --c i ons : 

2 5  - lCO acres 0 . 5 J J - o . ooo66x 
�·J:ore thaJJ. lUO acres 

vrhere y is t::..e rat io of tmiriprove<i value to the purchase 

pri c e  of the lar1� 

x is the nwnber of acre !3 

'1'he t --:o linear functions di s cus s e d  a bove have teen derived from t he 

fo llowine dato. : 2Y 
25 acre s  '11hc w1improve d  value i s  5 0  per cent of the 

purchas e p ri ce o f  t he "bare " land ; 

lOO acres 'l'he UJlirnproved value i s  45 per cent of the 

purch2. s e  pri ce of thP " bare " land ; 

600 acres 'l'he Wlimproved value i s  3 0  pe r cent of  the 

pur chase pri ce of t h P  "bare " land ; 

3 8 .  Data obt aine d. from Mr . A .  K .  }'ord , Valuati on Department , Palmerston 

North . 
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1 3 )  Insu:r· ·::.nce Co s t s  

' 
. De t ai l s  o i'  the a"'lnllJ..l 

nan d. t o o l s  and 

cene=�l equip����  
�i lking equipnent 

Hay 

Compen sati or: 

Personal A�ci �ent and 
Si ckne .:> s  

�ractor insurance 

l<'armers ' Pub l i c  T � •-'-

Plc.mt s i z e  one 
.PlarJ. t size - �  . .'0 
Plant si z e  three 

:'lnnt si ze four 
Plant s i z e  five 

insura:1 c e  p s..,y Jncnt s are as fo l loH.s : 
Rat e 

nat e 

:tat e 

J.at e 

.i'.mmal 
'l'rc:_c:;or 
'l'ractor 

'l'ractor 

� i. J:l : 
Annual 

iL"L"lUal 
A.'111ual 

Annual 

Annual 

:> 7 . 5  cent s :0er �lOO value of 

L r.i� ial i nve s tment c o s t ; 

: ' '! . 5 C:e!:.t s per j.3100 value o f  
i r.i tic.l ::. :w e s -r;rr:er.t c o s t ; 

: � ·, . j c e::1t s per jlOO value of 

i �i � i�l i rNes t�cr.t co s t ; 
, Q  c ent s p 2r �lOO va!ue o f  

� �i t i �� inve s t�ent co st ; 

'i U c co  _ : s  p e r  ; · : ,'0 ve.lue o f  

jO cent s p e r  �lOO value of 
i ni�ial i�v e s t�8nt c o 3 t ; 

�0 c ent s p e r  AlOO value o f  

i ni t ial inve s tment c d s t ; 

i ni tia� inv e :.:; tme::" �  c o s t ; 

l4  cer.�s  ,ar /lOO va lue of 

i ni � ial inv e s t�ent c o s t ; 

l .i� c ent ::; per �l OO value of 
i ni � :.al i.·�-��.'\� stment c o a t ; 

) 0  c er1t :s per �lOO value 

s·j_· O' O  o "  per ,- _ paid 

� · ro.., niu:1 �50 .00 per 
( a )  J.,:.::ual P=.:::r.::..rur. : 
( b ) A:'1nual Premi um : 

( . \ Jl.rmual PremitL'!l :  

] 'rromium : j;6 . oo 
Pre::1ium : t6 . 50 
Premium : t6 .75  
Premiwn : ;37 . 00 

Pr�miu:r, : t7 . 00 

uear · " ' 

;420 . 6 1  
;120 . 61 

�16 . )8 

per 

per 

per 

year ; 
year ; 

y ear ; 



, I ) ' ,. - r 

rl'ile to -;;c-il t rac : o r  hours are 0 btai:w i oy sumJ:Jing the hours each 

trai l e rs 
plyi�� such a suJ:J 

Z, Q / LL.J 
transl)or !, tra;.rs ) operat e and then mu l t i -

� o� 1 . 6 6 is base d  upon an 

ho1:rs fo r b o t::. t!-te "t;r<L'ls)or-'c tray ( s )  �1 <l trai ler(  s )  2.re then cal culat ed 
as t�en�y p e r  c ent o f  

.-; 2r ( ,.�,o ···.: V"o _-:- .:-.r::.. .}.r )' ..... t• -- "' '"U �.., 

:i:':.:::.,y JnO'.le!.' ( toppincS) 

Fer� i l i s e r  dis :ributor 
Spray (oloat 

�o �c ... l tractor n0:li'3 . 

l...: J ._ .-_ 'I; Yl :.-) ...... . .L. C:.. • ..: _ ..... u 

!Spra;;r eq_�li :_J1Tl8:1t ( Pest  c ont ro l - Po:r:-::.:1a ) 
Spray equip::.e nt ( Spt spraying \·feeds ) 
Sp::-:J.�r eq_ui�:-:1en� ( ;�:--��c..yir_t·� cu1ir::al s fo::-

e c c;opara s i t e s ) 
Grader tlade ( � 5  � oo t  race ) 
Crader blade ( 20 foo t  race ) 

Grader blade ( 25 foot race ) 

2 . 4  acres pe:::- hour 
4 . 8  acre s per hour 

10 acres per hour 
3 00 bales  p e r  hour 

:eo b�l 8 s  per hour 
�0 acre s p e r  ho1:r 

3 acres peY ::.o'.IT 
3 acre:: · poY hour 
10 acres p e r  houY 

)0 - 3.5 coHs p e r  hour 

l l  chains per hour 

0 . 2 5 ch�ins p er hour 

6 . 60 ch&ins per hour 

65 

r�:01'!.::S :  i ) T:·w r.s.t e s  of v:o rk o f  the i mp J  "ffi·�m t s  have bee� derived according 

to the fo rmula · 

Acres per hou:::· 
Hated ·.;i d  i . h  o ::.� irrP·Jlement (feet) x speed (MPH) 

10 

i i ) A fi e l cl  effi ci ency of 82 . )� �  l • � t : ;  b e en as Hui.IC· d for al l imp l emen t s . 

i i i ) 'l'he hours t h e  front end load r r  opera t; : ,j are taken t o  be 17 . s;:; 
o f  t!J.e hour : ·  o f  o perat ion o f  t ;h ,., fert i 2. :. ::  .,.. di ::; t ri but o r . 

'l'he ave ra;:.:e fuel co n -· -".:; t io:: fo r a:: operations excep� hay bal ing i s  

taken a s  l .  2 8  gal l ons . · .  .:'l:e ave raJe fuel consumption 

for hay bal ing is t aken as l . 6 l  eal lcns nr di e s e l  )(;· :::' hour . 'l'he o i l  

39 .  Data obt ained from Hr . J .  Baker, �en ior Lecturer in Agri cul tural 

r'ie chanisa tion , T·1as s ey lJni ve :r·si ty . 
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consumi)t ion i s  taken "!; (J 0-..J 5 , :�r. c ent o J '  t h e  vo lume of the fue l consump t i on . 

�he c o � t  of li e G el i s  0 . 18 )  do llars per 1 �allon ; the c � s t  of oil  i s  l . j8 

'i'�e c o s t  of reg::. s t erinc ve�i c l e s  i s  � . 1 5 dol lars :yer t rac t or and 
0 . 4 ) dol lars p e r  t:rai l e � .  

He:pai:cs a::d. r::.aint e!lan c e  co s t s  are <• • ; ,;; e s s e d  a s  a peycenta�e o f  the 

init ial invest�:.erLt cost . �he rat e s ar0 as fo l lows : 

;Jer C Gnt ; 
l pc:r c ent ; 
:.-' :�a r  c .. � .,.. ..z... . CJ.J. V '  

0 . :.;, per :::: ent ; 

i? per c er.t ; 

:J:'e:: c e s 

_ -,_:_nt er..ar..:::: o co s t  :. s  as sesse d. a s  .:'ive _d e r  cent 

o f  the ini tial co s t  o f  cat eria� s  ( includ i ng fre i zht ) . '.!'he repairs and 
Raint ene�ce co s t  p er c�ain i s  therefo re : 

lht.L'1dary f enci:r:5 1\ , . 4) c eiJ.t s 

Int e rr.al fe�1 c inc ? I  l .  50 c ent s 

I t  ::.. s a'3 5ume a t:::.at tne :::o;:;t o f  :re[Ja i n; and :la:.nt e:.'la:-T c e  or.. bou::1dary 

fences ( except the fence borGerir..z tne road. ) i s  shared \ri :h nei ghbours . 

;1.'he co s t  c .'  :r ep airs and maint enar. c e  on such .fen c e s  is -c here fo r e  2 2 . 2 2  cent s 

per c hain . �he repairs and maint enan c e  co s t  for �at e s  i s  al so assessed 

as  five per cent o f  t h e  ini ti al co s t  o f  1nat e ri a l s  ( includine- f reight ) . 

Rac e  He;·,airs an.:t Aaintenan c e  

'.!.':·. � iYli -ci<�� cc . � :'actor for far . •  s o l '  minirr.um race s t o cking rat e  i s  
set  as five per c ent of t :  e o ri ginal co s t  of m aterials i n c luding frei ght . 

'l'he repairs and maint enanc e co st  o f  gate1-:ays ha s been s imi larly deter­

mine d .  Be caus e the -vti dth of me tal in t l t e  ,;at e'.-iays i s  l e s s  than the vridth 

of t he metal o f  t he farm rac e ,  the ini t i al rat e ( i . e .  on the 60 cow farms ) 

i s  s e t  as 6 . 5  per c ent .  '.L'he rat e i s  s i mi larly inc reased a ..:;  h erd size (and 
hence race sto cking rate ) increas es . 
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A sirr.i�ar pro cedure i s  Cl.do:_;t 2 ·:. to · tlculat e the repairs and maintenance 

c o s t s  of "L h e  en -:; r�r race t o  t!"Le :.·arm d.ai J ":,r . ;_;:ne ini t i al rat e , howeve r ,  is 

_ ; "!; c. t  1 0  p e ::- c e!-.t fo::- t!1e 6 0  co;,., far::l I • <J cau s e  "C h e  race to the mi lkinc 
.st ... e d  carri e s  t raf:fic ever;/ de..y vrhc:r;ec ... s , , n ly part s o f  . :--12, i n ·  race are 

.An ar bitrary ue c :!. s i o n  h ;_�.; b2 er.c .  :::a,ie t :  _ _ _  ·: t h e " t raffi c 

dens 2.. "L;r "  on t!-"le ..... � , .__ - . ( or. tie 60 co·.·r fn.r:.: ) hri cc; t:1a. t en the ::l s..ir� rac e . 

_:· ._' i_. :.._· �-":_i_� ... _:.. .�"'-; _..J_" '-'�_-:..1_::__.,..,.:..·-' �-· !._:..;_::_� t_. _· ._'a_t_e_:.._('_;'-; _. -� �"""u_l""':r_,'--:_;�_:.·..::�-'::..'-·,.-: v_1 1  L Ji s "00 s 2 .. 1 Ur:.i t ,  2�ui u:-n.ent 

'l'te ;'!.::-mu:".l rel_)airs and .c:ai.rltenar.ccc co s t s  for the above are assessed 
a s  a percen"Lage o f  the initial. ir.v e s "'c m c n t  .::;o s t . The a 3 sume d rat e s  are : 

l·�ilkinG ecr..li pr.wn t !:S2I �· c ent ; u :!_)er 
��.'a ter SUl)l)ly �/ : �) p er ce!lt ; 
ii.'fluent c.isposc=.::!.. UJlit !d) :  j per cent ; 

}��1�i_:)mer.�. t a!: hand tools  5 p er c e.nt ; 

ar: :w-..::.rly bc.:.s i s .  I t  i s  2...3 Gl�e u the tour l.y re92.i r s  and ;;,c..ircter:ance costs 
: l: e  l i:" e o f  L n e  ::--.achine s . The hot;.::rly 

re]ai rs anc. ;:-.ainte�':.a.n 0 e  co s t s  fo r -.:.he vn rious 2ac hir,es are sho\vn in 'rabl e  
--. z o  0} b . )  • 

40 . :Data o bt aiLG d from ?·;I . L .  Richard.so n ,  Hc"Svran s Nachinery L.t d . ,  

Palmers ton No rth . 
. ;. l . .Jata o b t aineei f ro m  Nr . \/. 1� . S::!..oan(' , l<'arm Advisory Offi c e r  (l1achinery ) 

Department of Aeri cul tu.._·e ,  Palmers t· m North . 

42 .  Data obt aine d fron Yr . J .  1uxton , l'' ti ry Advi s o ry Offi c e r · (Farms ) . 

Departr1en t of Agri cu lt u:re , Palr1ers ton North • 

43 · 'l'he co s t s  in 'l'able B. 3 0  have been cl ,..,rive d by the author from info rmat i on 

supplied by Hr . H .  M . Co l l ins , Le ct 1 1 rer in Agricul tural Jl1e chanisat i o n , 

r-!assey U.'li versi t;;r . 
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J<iDcir.e eaui mne n L - � 
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r.r.i2:ht vary 

60 ;,rc: urs ; 
30 :fe E"trs ; 
30 .�rea�s ; 

lOO yee.rs 
2 5  _y,-. ::..rs ; 
25 ye ars ; 152/ 
25 years ; !JJJ 
2) years ; 5JJ 

44 . 'l'he es-:;imated e conomic live s !'o r 1; ne .various as sets were . decided by 

li'arm r1an.igemen t ' :•la;, s ey tJni vers it.)' . 

' I 
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4] . Data concerning the e s tioe. ted e conOJ l l i C  li  VG S of t he vari ous i tems 

of machinery Here ba!sed ur>on in.forrn: • l; ion obte.ined. from Mr .  C . J .  Cro sbie , 

:E'arm Advi sory Ot'fi ce"'"' ( ::� c�" ne .. v) - . - - .. ..  CL .. � -v ' 

c:r.r .:.. st church . 
!lepartment of Agri culture , 



AJ 'PENDIX C 

Pt:H. UNI'l' C0 01' AND INCOrlfD CUHVES 

( The reaJer ' s at t ent ion i s  drawn 
to t he fac t t ha t  on s ome f i t.;u rc s 
the lowe s t  value shown on t h e  

ab s c i s s a  and ordina t e  i s  no t z ero . ) 



� 0 
V 

F IG. 7. 1 

500 

450 

.... 400 Q) a. 

Ill .... 0 
0 0 350 

300 

PE R U N I T  I NVESTM E NT COSTS OF LAN D  ACCO R D I N G  TO H E RD S I Z E  

A 

2406o------------16o-------��26o-----------�o-----------��----------�--�=:======== 100 300 
Herd S i ze 

400 • 200 500 600 
--J 
1:--' 



F IG. 7. 2 

20.0 

18.0 

-� 8 16.0 
... Q) Q. 
., ... ..2 14.0 0 0 

1 2 .0 

10.0 

P E R  U N I T  FARM RAC E  I NVESTMENT COSTS ACCO R D I N G  TO H ERD S I ZE  

A 

c 
8.0�----------�----------�------------�----------�----�-----r----------� 

0 100 200 300 
Herd Size 

400 500 600 
-.) 
N 



-� 
.... "G) Q_ 

-

� _Q 0 0 

·� 

F I G. 7. 3 PER U N I T  FENCI NG I NVESTMENT COSTS ACCORDING TO H E RD S I Z E 

60.0 A 

55.0 

50 .0 

45.0  

40.0 

35.0 

30.0 

25.0 

20.0 
.__ A' 

15.0 .l-----�-----.-------.-----�----......:..--:!7-----: 0 100 300 

Herd Size 

400 200 500 600 -..J 
\.).j 



.• 

F IG. Z 4  

-

� 0 
u 
... 

34.9 

30. 0  

26.0 

� 22 .0 
-

Ill ... 0 

� 1 8 . 0  

1,4 . 0 

10 . 0  

0 

A 

PER U N IT WATER RETICULATION I NVESTMENT COSTS ACCORDING TO H ERD S I Z E  

100 200 

·- -

300 
Herd Size 

B 
400 500 

---- -

A' 
600 � 



F IG. 7. 5 PER U N IT COSTS OF E LECT R I C  POWER I N STAL L ATION ACCOR D I NG TO PLANT A N D  H E RD S I Z E  

6.0 A 

5 .0 
-� 

V ... Q) Cl. -., 
0 .4 .0 
0 0 

3.0 

2 .0. - ·  ----!=2' 
' 0 100 200 300 

Herd Size 
400 . 500 600 

-.J 
\.11 



• 
\ 

F IG. 7. 6 

120.0 

100 .0 

� 
V 
� Q) .5:- 80.0  
Ill Jo... 
0 

0 0 

60.0 

. 40 .0 

0 

PER U N IT FARM DA I RY I NVESTMENT COSTS ACCO R D I N G  TO PLANT AN D H E RD S IZE  

100 200 300 
Herd S ize 

400 500 

E3' 

600 -.J 0'\ 



F IG.  Z 7  

. 8.0 

7.0 

-� 8 6.0 
... Q) Q. 

Ill .... _Q 
8 5.0 

4.0 

P E R  U N IT BARN I NVESTM E NT COSTS ACCORDING TO H E RD S I Z E  

3.o6o----�-----:;;;------:-v:;-------,�---�-----
100 200 300 

Herd S ize 
500 600 400 

--.J --.J 



F IG. Z 8  P E R  U N IT COSTS OF I M PLE MENT SHEDS ACCORDI N G  TO PLANT AN D H E RD S I Z E  

A 
12 .0 

""i" 10.0 
0 V 
� Q) a. \ : a.o I F '  G' H' 
� _Q 0 0 I 'i._B I 

I D 
6.0 I \ I I 

I 
I 

4.0 i I 
I I � -.....,. --c' I I I u· --------- E'  I I I I I I I I I 

2 .0 F 1  G 1 H I  

0 1 00 200 300 400 500 600 -.] i, CD  
Herd S ize 



-
� 
V .... d> a. -
Ill' .... . ..Q 
0 c 

F I G. 7. 9 PER U N IT COSTS OF M I LK I NG EQU IPMENT ACCORDING TO PLANT A N D  H ERD S IZE 

36.0 
32 .0 
28.0 
24.0 
20.0 
16.0 
12 .0 
8 .0+-------------�-----------,-------------r------------�------------�--�------� 

0 100 200 300 400 500 600 � 
'0 

Herd Size 



•,· ..,, 

F IG. 7. 10  

zo 

6.0 

� 8 5 .0  
... � 0.. 

Ill ... 
0 
0 4.0 

.0 

. 3.0 

PER UNIT INVESTMENT COSTS OF EFFLUENT DISPOSAL SYSTEMS ACCORDING TO HERD S IZE 

A 

A' 
-"2 .0+--------.---------..-------\)-------...-------....---------. 

0 100 200 300 400 500 600 a: c 
Herd S ize 



� 0 

F I G. 7.  1 1  

70.0 . 

60.0 

PER U N IT  I NVESTM E NT COSTS OF MAC H I N E RY ACCORDING TO PLANT AND H E RD S I Z E  

A 

V 50 .0 
... Q.l I \ F '  G' H '  0.. I I 

I I D'\. 

.. ! 40.0 j \ I I I 
I I I I c 

30.0  

I I I I ----E' � 1 1  V I  ...... B' H i  20.0 ' ' . ' ' ' ' cc 
0 100 200 300 400 500 600 � 

Herd S ize 



-� 
V ..... Cl> a. -
Ill ..... 0 

.() 0 

F I G. 7. 1 2  P E R  U N IT I NVESTM ENT COSTS OF EQU I PMENT ACCO RDING TO PLANT AN D H E RD SIZE 

8 .0 

A 

7. 0 

6 .0 

5 .0 

4 .0 

3 .0 

2 .0 

1 .0 E '  
0 100 200 300 400 500 600 

Herd Size 
CD 1\) 



F I G. 7. 13  PER U N IT TOTAL INVESTMENT COSTS ACCORDING TO PLANT AND H ERD S IZE 

1 100.0 

1000.0 

- 900.0 3: 0 u 
..... <Ll Q. 

_. 800.0  
1,/) ..... 0 
0 0 

700.0  

600 .0  

A3 A2 A1 

D3' 
E3' 

. 50QO m 
0 100 200 300 400 500 600 \.N 

Herd S ize 



. ...--.. � V 
� a> Q_ · -

Ill � 0 
0 0 

F I G. 7. 1 4  

900.0 

800.0 

700.0 

600.0 

500.0 

0 

A3 
A2 
A1 

P E R  U N IT MARKET VALUE ( COSTS ) ACCORD I N G  TO PLANT AND H E RD S I Z E  

100 200 300 

Herd S ize 

03 

400 500 

E 1' 
600 

0 .p 



F IG.  7. 1 5  P E R  U N IT COSTS OF ARTI FIC IAL BREEDING A N D  H ERD TESTING ACCORDING TO H ERD S I Z E  
• 

1 .80 

1 .70 B . 

1 .60 

� 1 .So l 0 u � Q) � 1.40 
VI � 0 
8 1 .30 

1 .201 A 
' 

1 . 10 

1 .00 . �-

. I 
0.90 . 0 100 200 300 400 500 

Herd Size 

B' 

A' 

600 a V 



-

� u 

� Q) 0.. -

., � 0 
0 c 

FIG. 7. 1 6  PER U N IT COSTS OF ADMI N I STRATION ACCO R D I NG TO H E RD S IZE  

3.20 
· A  

2.80 

2.40 

2.00 

1 . 60 

. 1 . 20 

0.80 

N 
0.40 �------.,.------- CD 

300 400 500 600 0\ 0 iOO 200 
Herd S ize 



F rG. 7. 1 7  

2.70 

2.50 

2.30 

........... � 2 .1 0  
u 
..... CV a. - 1.90 

· �  0 
_8 1. 70 

1 .50 

1.3� 

1 .10 

PER U N IT COSTS OF RATES ACCORD ING TO H E RD S I Z E  

A 

0.90 6
0�----------��----------��

----------�:-----------��----------�--------====� 
100 200 300 

Herd S ize 

400 500 600 

a 
--., 



F I G. 7. 1 8  

5.00 

� 4 .00 0 V .... Q) 
A 

a. 3.00 � · B 
Ill .... ·o I -0 0 

2 .00 

I 
1.00 � 

0 

0 100 

P E R  U N IT COSTS OF CASUAL AN D CONT RAC T  LABO U R  
ACCORDING TO PLANT AN D H E RD S I Z E  

A' 

c-
' 

D 

200 

B'  

� E 

300 
Herd S ize 

C '  

400 

D '  E '  

500 600 
(!) CD 



3:-0 V 
.... G.l 

F IG.  7. 19  

40 

34 

0... 28 
V) .... 0 
0 0 

22 

16 

0 

PER U N IT COSTS O F  P E RMAN ENT LABOUR ( WAGE S  ) 
ACCORD I NG TO PLANT AN D HERD S IZE  

E 

D 

c 

B 

C '  

B'  
100 200 300 

Herd S ize 

D '  

400 500 600 

CD \.0 



� 0 
u 

F I G .  7. 20 

1 .10 

1 .00 

'- 0.90 Q.l 0... 
"' '-
0 

0 0.80 Q 

0.70 

PER UN IT COSTS OF VEH ICLE EXPENSES ACCO RDING TO PLANT AN D H ERD S IZE  

D'  
E '  

r----:----__ c ' 

E 

0 .60 6
0

------------��----------���--------:!�----------�------------�-------------. 
100 400 500 600 '8 200 300 

H e rd S ize 



--.. � · 0 
u 
� Q) Q. 

-

·� 
0 

0 0 

F I G. 7. 21 

2 .40 I 
2 .201 
2 .00 

1 . 80 

1 . 60 

1 . 40 

1 . 20 

1 .00 

A3 A2 Al 

P E R  U N IT COSTS O F  INSURANC E ACCORDING TO PLANT A N D  H E RD S I Z E  

63 B2 B1 

A3' 

(3 (2 c1 
D3 D2 D1 

. 0.80 E3' 
0 100 200 300 

Herd Size 

400 500 600 � 



F IG.  7. 2 2  

2.40 

2. 20 

3 2.00 0 .. u . 
.... 
Q) ::. 1 .80 
VI .... ..Q 0 0 1 .60 

1 .40 

1 . 20 

1 .00 

. P E R  U N IT COSTS OF DAI RY SHED EXPENSES ACCORDING TO P LANT A N D  H ERD S I Z E  

A3 

0.80 - I  - ,  

E3' 

0 100 200 300 400 500 600 '-0 
N 

Herd Size 



F IG. 7. 2 3  

2 .60 

2.40 

,--.. 
2 . 20 

?; 0 u 
� Q) 

· 0.. 
- 2.00 

.., ,  � 
0 

0 0 
1 .80 

1 .60 

1 .40 

0 

PER U N I T  COSTS OF  E LECTRIC ITY ACCORDING TO PLANT AN D H E RD SIZE 

100 200 300 
Herd Size 

400 

E l' 
500 600 

\.0 
\.N 



� 0 u 
1-(I) 0.. 

-
V') ..... 
0 

0 Q 

F IG. 7. 24 

1 2 .0 

1 1 .0 

1 0.0 

9.0 

8.0 

7. 0 

6.0 

PER UN I T  COSTS OF REPAI RS AN D MAI NTENANCE ACCORDING TO PLANT AND HERD S I ZE 

A3 
A2 
A1 

B3 
B2 
B 1 

E3' 

5.04-
-------------.--------------�------------�--------------r-------------�------------� 

0 100 200 300 400 500 600 :t: 
Herd S ize  



3 0 u 
.... Cl> 0.. -
Ill .... 
0 

0 Cl 

F IG. 7. 25 

8.00 

7. 00 

6 .00 

5. oo I 
I 

4. 00 

3 .00 

A3 
A2 
A1 

PE R U N IT DEPRECIATION COSTS ACCORD ING TO PLANT AN D H ERD S I Z E  

D3 
D2 �\ 0 B3 c3 

(2� D1 (] '-,...., \\\\\ 

2 .00�-------------r------------�------------��------------�------------�-------------. 
0 100 200 300 

Herd Size 

400 500 600 

., 

\.0 
Vl., 



F IG.  7. 26 

65.0 

60 .0  

� 55.0 0 
u 
I.. (]) 0.. 

Ill ..... 
0 

0 
0 

50.0 

45.0 

40.0 

35.0 

0 

A3 
A2 A1 

100 

P E R  U N IT I NTEREST COSTS ACCORDING TO PLANT-. AND HERD S IZE 

200 300 
Herd S ize 

Dj 

400 

El' 

500 600 \.0 
0'\ 



-
V) ..... 
0 

0 

·-

F I G. 7. 2 7  

4000.0 

0 3000.0 

c ..... ::> ..... a> 0::: 
0 ·;: a> 0'> 2 000.0 0 
c 
0 

:E 

1 000.0 

' 

MANAG E R I A.L RETURN ACCOR D I NG TO PLANT AN D H E RD S I Z E  ( CO N STANT MI LKFAT PER COW ) 

E '  

A 

0��--------��--------�----------�----�-----r----------�----------� 
0 100 200 300 

Herd S i ze 
400 500 600 \..() 

--.J 



F I G. 7. 28 MANAGER IAL RETURN ACCORDING TO PLANT AND H ERD S IZE  ( VARIABLE M I LKFAT PER  COW ) 
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F I G. 7. 35 PER UNIT GROSS FARM INCOME ACCORD I N G  TO P LANT AN D H E RD S IZE  ( VARIABLE M I LKFAT PER COW ) 
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APP:i: .. iilliX D 

SHOE'l' RUN AXD Lm;G RUN AVER..l..G:S CO :ST 
AND NE'l' INC()}!E CURVES - EREJ\K:SV:s:N 

ANALYSIS CURVES 

(The r eader ' s  at tent ion i s  dra·,m 
t o  the fact tha t on some fi eure s 
the lowe s t  value shown on t h e  
ab s c i s sa and o rdina t e  i s  no t z ero . ) 
NOTE : 'l'he abbreviat ions are as fo l loHs : 

1 . R . A . C .  Lone Ru ... '1. Average C o s t  Curve 

L . H . N . I .  Lone Run Net Income Curve 

The short run ave rae;e c o s t  and net 
inco me curv e s  o f  p lant s i z e s  one t o  
five are designat e d  by the symbo l s  
AI\ '  , BB ', C C ' , DIJ,EE ' respect ive ly . 
',.Ji t h i n  each p lant si z e , t he curve s 
c o rre spondine; t o  t h e  th ree sub c las s e s  
are deno t ed b y  t h e  subscript s 1 ,  2 ,  3 .  
Thi s i s  ful ly di s cus s e d  on page 1 3 5  
o f  Vohime I .  
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F I G. 8.2 S.R.A .C. AND L . R.A.C .  CURVES ( F IRST SERIES OF COST REVENUE RATIOS) CONSTANT MtLKFAT PER COW 
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F IG. 8. 3 S.R . A .C.  AN D L.R.A.C. CURVES ( SECON D SERIES OF COST REVENUE RATIOS ) CONSTANT M I LKFAT PER COW 
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F I G. 8.4 S. R.A .C .  AND L .R.A.C.  CURVES ( THIRD SERIES OF COST REVENUE RATIOS ) CONSTANT M I LKFAT PER COW 

1 .1000 

1 .0000 --t 1\':2 B3 B2 Bl I \\\ 

0.9000 

0 . 8000 

0 .7000 

10,000 

c3 
C2 cl · 

20,000 

DJ 
D2 
DJ 

30,000 

E3' 

40,000 50,000 60,000 70,000 80,000 

Gross Farm I ncome ( do l lars ) 

f-' 0 \.0 



.Q ...... 0 � 
dl ::> c dl > dl � 

.... Ill 0 
u 

F I G. 8.5 
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F I G. 8.6 S.R .A.C .  AND L.R.A.C.  CURVES ( F I FTH SERIES OF COST REVENUE RATIOS ) CONSTANT MI LKFAT PER COW 
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F IG. 8. 7 S.R.A .C. AND l .R .A .C. CURVES ( F I RST SERIES OF COST REVENUE RAT IOS ) VARIABLE MI LKFAT PER COW 
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- F IG. 8.8 S.R.A.C. AND L.R.A.C .  CURVES ( SECON D SERIES OF COST REVEN U E  RAT I OS )  VARIABLE M I LKFAT PER COW 
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F IG .  8. 9 S.R.A.C. AND L .R.A.C .  CURVES ( TH IRD SERIES OF COST REVEt'-l U E  RATIOS ) VARIABLE MILKFAT PER COW 
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F I G. 8.1 1 S.R.A.C .  AND L . R .A .C .  CURVES ( F I FTH SERIES OF COST REVENUE RATIOS ) VARIABLE MI LKFAT PER COW 
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RANG ES O F  GROSS FARM INCOME OVE R  WH I C H  CONT I N UOUS BETW E E N  S U BC lASS 
REDUC� IONS I N  T H E  COST REVE N U E  RAT I O  OCCUR ( CQNSTANT M I L K FAT P E R  COVv ) 
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F IG. 8 .13  RANGES OF GROSS FARM INCOME OVE R  WHICH CONTI NUOUS ' BETWE EN SUBCLASS REDUCT IONS 
IN THE  COST R EVENUE RATIO OCCUR ( VARIABLE MILKFAT PER  COW ) 
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F I G .  8 . 1 4  NET  CASH I NCOME CURVES ( CON STANT MI LKFAT PER COW ) 
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F IG .  8 .1 6  OPE RATOR LABOU R AN D MANAGEME NT INCOME CURVES ( CONSTANT MI LKFAT PER COW ) 
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F I G .  '8 .1 7  OPE RATOR MANAGEMENT I NCOME CURVES ( CONSTANT M I LKFAT PER  COW ) 
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F I G .  8 .19  N ET C A S H  I NCOM E CURVES ( VARIAB LE M I LKFAT PER COW ) 
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F I G. 8.20 N ET FARM I NCOME CURVES ( VAR IABLE M I LKFAT PER  COVv ) 
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F I G .  8.21 OPERATOR LABOUR AND M ANAG E M E NT I N COME C U RVES {VAR IABLE M I LKFAT PER COW ) 
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F IG. 8.23 E NTREPRENEUR IAL I NCOME CURVES ( VARIABLE M I LKFAT PER COW ) 
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F I G. 8.24 M I LKFAT PRODUCT ION PER COW REQU IRED FOR THE COST REVENUE RATIOS TO BE EQUAL TO THAT OF 
THE L .R .A .C .  CURVE ( CON STANT M I LKFAT PER COW ) 
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F I G. 8.26 REDUCT I OI'-J S I N  THE PER U N IT COST OF TOTA L COST ( E )  REQUI RED FOR T H E  COST REVE N UE RAT I OS TO BE 
EQUAL TO THAT OF THE LOW POINT O F  T H E  L . R . A .C .  CURVE ( CONSTANT M I LKFAT P E R  COW ) 
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F IG. 8 . 2 7  REDUCTIONS I N  THE' P E R  U N IT COST OF TOTAL COST ( E ) REQUIRED FOR T H E  COST REVE N U E  RATI OS TO BE 
EQUAL TO T HAT OF T H E  LOW POI NT OF THE L .R . A.C . CURVE ( VARIA[)LE M I LKFAT PER COW ) 
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