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PREPFPACE

In the drier areas of New Zealand irrigation is
one possible method of securing the incrsased veolume
of farm production which the country requires. But
lrrigation is costly and,however desirable it may be
from the national viewpoint, it will onliy be adopted
by farmers 1f it is profitable to them as individuals.

In a previous paper, Dr Stewart has shown thatl
in one specific area of Mid--Canterbury, there was
conslderable doubt as to the profitability of
irrigation compared with dry land systems of farming.

This conclusion is important enough to warrant
further intensive farm management rescarch which is
now being pursued, and in this paper Dr Stewart and
Mr Haslian present some preliminary first results
from this research..

Lincodn College B. P, Philpott
12 August 196L



PROFITABILITY OF IRRIGATION I MID CANTERBURY

1 Introduction

During the summer of 1962/3, at the request of
the Irfigati@n Development Assceilation of the Ashburton-
Iyndhurst Irrigation schems, ithe Farm Management
Department of Lincolin College undaertock a survey of
irrigetion and dry land farming in Mid-Uanterbury. The
objective was to obitain infeormation on the comparative
profitability of lrrigated and von=irrigated farms.

This information was requirad by the Assoclation as a
basls for the negetiation of new coniract prates for
.irrigation water, as the existing contracts were then
due te expire aﬁ the end of the 1962/3 s£2a80k.

- Physical and financial data for the thirse preduction
years 1959/60, 1960/64 and 1967 /62 were obtalned from
130 farms. OFf these, 4108 were on Llight land (Lismore
series). This paper is concernsad with these farms
only, the remasining 22 being.bn bétter slass cropping
soils.: Of the 108 farms, &5 were Lheing irrigated from
the Ashburton-iyndhurst scheme, under varylng levels of
watering intensityo. This wag a comprehensive sample

ef irrigation farms over 200 acras. The remeining
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43 farms which were non-irrigated were located outside
the boundaries of the scheme, but under similar
environmental conditionse.

The results of the survey* have been fairly
widely publicised. They gave gquite clear indications
that after due alleowgneces had been made for different
farm areas and for their correspondingly different
levels of investment, irrigated farms were showing a
margin of profit no wider than non-irrigated farms.
There was in fact some indication that the opposite
applied. We have been led %o believe that cpponents
of irrigation in other districts, where the results do
not necessarily apply, have used the survey to support
their opposition. The survey has even been called a
"national disaster", We knbw that there are guite a
number of people who genuinely feel that furthesr
development of irrigation on the Centerbury Plains has
been put back many years by the publication of the
survey results.

We would share the concern of those who feel that
the results have besn interpreted tog generally. But

we could not have been more specifies in designating

¥ 7.D. Stewart (1963) The Comparative Profitability

and Productivity of a Sample of Irrigated and Non-
Irrigated Parms in the Ashburton-Lyndhurst Area of
Mid-Canterbury, New Zealand. Tincoln College

" Publication No.1. '



the are to which the research applied, and in
describing its physical environment. We were careful
to point out in the conclusions to the survey, that they
related to "the class of land and climate covered by the
survey = the type of farming generally praciised ...
and the existing technological conditions™. Having
taken this care we believed that 1t was our cbhbligation
to publish the facts which the research uncovered, even
at Tthe risk of unpeopularity in some clreles. It should
also be emphasised that the resesarch was speciiilecally
almed st determining the capacity of irrigated farms to
meet increased waler charges. It was not primarily
concerned with the wider aspects of irrigation economics.
This paper attempis firstly toc exXplain the recasons
behind the survey resulis and secondly, on the basis of
management studies nmade of survey farms, to compars the
profitability of twc alternative management systems

under irrigation.

2o Relative Profitability of Dry and Irrigated Farms

In an attempt to understand the survey resulis,
we investigated the financial and physical structures
of the 11 dry land and 13 nedium irrigated farms of

Table 1.



TABLE 14

FINANCIAL RESULTS ON LIGHT LAND FARMS

300=-499 acres1

(a) (c) 2
Hon- Nedium
Irrigaters Irrigators

(1) Number of farms B 13
(2) Average area in acres 125 374
(3) Average acre/feet water per acre - 0.64
(4) Average total farms capital (£) 23,118 28,416
(5) Average Owner's Surplus (£)3 1,328 1,064

1. BSBtewart (op.cit.,) Table 5 p.10.

2. Farmers who used between 0.4 ~ 0.79 aecre feet
of water per aere of the farm, as an annual
average over the three survey years.

3+ Owner's surplus is the residual of income
available te the farmer gs a reward for
management, after meeting all working
expenses including depreciastion, and interest
at 6% on the total farm capital.

We aggregated and averaged the relevant data for these
farms and the resulis are presented in Table 2.

(Details of this table are given in appendix 1.)



TABLE 2
AVERAGE PHYSICAL AND FINAWCIAL DATA
300=499 acre Farms
Dry and Medium Irrigated

Average of 13
Medium=-irrigated
Parms (with per
acre averages

Average of 11 Dry-
land Farms (with
per acre averages

avallable acre

Item in brackets) in brackets)
Area (acres) Lho5 374
_ (170 Border=-
dyked)
Land Utilisation (% of
Total area)
(1) Cash Crops 10 9
(2) Small Seeds 2 L
(3) winter feed 14 9
(4) Imcerns 10 I
(5) Grass 62 68
Labour Units 1ol 1.3
Capital (&) _
(1) Land U.V. 10,814 (25.4) 12,735 (34.0)
(2) Land v.I. 5,9u6 (1440) 8,217 (22.0)
(3) Land C.V. 16,760 (39.4) 20,952 (56.0)
(4) Plant (Book Value) 1,666 1,861
(5) Steck 2,924 3,7h8
(6) Working Capital 1,766 1,884
(7) Total Parm Capital 23,118 (Bla L) 28,446 (76.0)
Stock (Numbers)
(1) Breeding Ewes 1,085 1,100
(2) others 184 336
(3) Cattle 5 20
(4) Stock units/ 3.3 369



TABLE 2 (Cont¥d)

Average of 13
Average of 11 Dry- MNedium-irrigated

land Farms {(with Farms (with per
per acre averages  acre averages
Item in brackets) in brackets)

Financial Performance (&)

(1) Total farm income 5,413 5,830

{(2) Total farm working 2,698 3,059
expenses

(3} Interest on T.F.C. 1,387 1,707

(4) Owner's Surplus 1,328 1,06k

Table 2 shows that, when compared with the average 300-499
acre dry land farm, the average 300-499 zere medium
irrigated farm has heavier iﬁvestmeat in land, stock

and plant, with the result that total farm capital is

some £5,000 greater. Secondly these irrigators are
carrying only half a stoek unit per available acre more
than the dry land farmers. In particular, both these
average farms earry the same number of breeding ewes and
the extra half stock unit is composed of dry sheep and
cattle.

Therefore it 1s not surprising te find that the
total farm income is only £400 greater on these irrigated
farms, whils farm expenses are also greater.

The survey results showed that the average
irrigation farmer was making st least no more profit than

the average dry land farmer, and in fact indications were



that the oppesite applied. Table 2 shows that the

. extra half a sheep per grazing acre carried by the
irrigation farm is not sufficient to sustain the additional
£5,000 capital investment.

However, we wish now to emphasize that we have
never suggested that irrigation cannot be made to paye.
Indeed there are g¢lear indications that some irrigators
are earning high rates of return on the additional ecapital
they have invested in irrigation. On the other hand, very
efficient dry land farmers are earning high rates of return
on their properties, Some eritics have been inclined to
accept our results but to argue that irrigation farmers in
general are not using the water efficiently. This may be
80, but it may alsc be argued that dry land farmers in
general are not using lucerne very effechtively. (Only
10% of the area of the dry-land farms in the survey was in
lucerne..) There seems to be no ground for arguing that a
sample of irrigation farmers, as widely representative as
our survey group, is any less competent than any other
group of farmers. However, it is arguable that we have
not yet seen advances in irrigation technigue that will
change the econonmics of irrigation farming. For example,
recent work at Winchmore on the mechanics of border-dyke
irrigation may lead to advances in the design of future
irrigation schemes on the Canterbury Plalns, possibly

resulting in improved economic resulis.
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In the meantime farmers in the Ashbhurton~ILyndhurst
scheme sre left with their own particular problem, of how
to make the investment they have made in irrigation, and
the long hours of tedious work invelved in their conventional
irrigation systems, pay off.

We have therefore carfied our research a little
further. We attempted to isclate those characteristics of
the management of ilrrigation farms which appear to be
assoclated with success. Our interest to this stage has
been only in current management practices as revealed by
the survey farms. We have not attempied to explore the
economics of innovations, such as automatic irrigation,

because of inadeguate information.

3 The Pattern of Farming

The production possibiliiies under irrigation
farming on the light soils are quite wide, even though
these goils cannot be very heavily eropped. Cur first
interest was in the production patterns of the highesﬁ
performance farms of our SUrveya We wished to see whether
these farms exhibited a constant or even similar paftern of
farming. Some of the principal characteristics of these
farms are shown in Tables 3 and I, Table 3 being for
irrigated farms under 500 acres and Table 4 for irrigted
farms over 500 agres. (Details of these tables are

given in appendix 2.)



TABIE 3
PATTERN OF PARMING AND LEVEL OF STOCK
PRODUCTION OF SIX HIGH PERFORMANCE IRRIGATED FARMS
{Results from farms below 500 asres)

Arsa Owner's Index of o Stock Units ILamb meat per Wool per

Farm {Nearest Surplus Trrigation Grép par avall- available available

10 acres) _ {£) tevel Y able aore aprs {1lbs) acre {(1bs)
4 hoo . 2,342 35 32 365 120 32
2 430 2,153 19 8 365 83 Ly
3 270 2,029 128 7 5.8 67 69
L 4430 1,86k iz 33 Lo L2 43
5 370 1,746 74 - Lot 83 36
6 37C 1,603 75 i Lol 81 b4

TABIE 4

PATTEEN OF FARMING AND IEVEL OF STOCK
PRODUCTION OF FOUR HIGH PEBFORMANCE IRRIGATED FARMS
{Results from farms 500 agres and above)

Ayes Qwnerfs Index of A S8toek Units Lanb meat per Wool per
Farm {Nearest Surplus Irrigalion ﬁrgp per avail- available avail@ble\
10 acves) __(£3 ievel T able acra agsre (Ibs) agrs {1bs)
7 750 3,935 90 - 509 74 36
8 1,000 %,319 6 16 2.9 96 29
9 %QGDO 29551 52 hig 508 81 “'4}-3-
10 870 24239 12 3 2.8 70 26



TABLE 5

ALTERNATIVE MANAGEMENT POLICIES OF SIX HIGH PERFORMANCE IRRIGATED FARMS

Apea

10 acgres) (£

(Results from farms below 500 acres)
Beef Cattle Dry Sheep Bought in

1 490
2 430
3 370
L 430
5 370
6 370

Owner's Index of % % per 100 per 100 lambs per
Parm {Nearest Sur?lus Irrigation Cash Small Breeding Breeding 100 lambs
levsl Cron DSeeds Ewes Bweg s80ld
2,342 35 32 - - . 14
2,153 19 3 5 - Ly 25
2,029 128 7 - 1oLy Ly =
1,864 32 30 3 - 8 39
1,746 71 - - Lo8 30 13
14,603 78 i - 1o6 29 12
TARLE 6

CATTERRATIVE MANAGEMENT POLICIES OF IOUR HIGH FERFORKANCE IRRIGATED FAMRS

{Results from farms 500 acres and above)
Beef Cattle Dry Sheep Bought in

Area Owner's Index of % % per 100 per 100  lanbs per
Farm (Nearest Surplus Irrigation Cash Small Breeding Breeding 100 lambs
10 _acres) (£€ Level Crop Seeds Ewes Bwes sold
7 750 35935 90 - o 8.8 35 -
8 1,000 3,319 6 11 5 - 2 -
9 4,000 2,531 52 - - 2.3 33 -
10 870 2,239 12 3 - 1 32 20

ot
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It is evident from these tables, and alsc Lrom
Tables 5 and 6 (details of which are given in appendix 3)
which give additional information on the management
policies of the same iten farms, that there is little
congistency emongst them, Yor exemple, in the small
farm group (Table 3) the range of cwner's surplus is only
£700, yet amcng the six there are WO heavy croppers,
three light croppers and one z=g&ro cropper; there are
two farms carrying 3.5 ewe egquivalents per acre and one
carrjing 5.8: and there is a farm using scarcely any
water at all and one an intensive irrvigator. Similarly
there 1s a large range in lamb meat and wool production

cles practised.

[N

per available acre, and in the stock pold

Lie Case Farm Studies

Carrying the examination s 1little desper we now
glve further details of the management of three of these
ten farms, winich in our view are of particular interest.

{1} Tarm 1.

The area of this property was approximately L90 acres
of which nearly two-thirds could be irrigated, one-half by
border dykes, and the balance by wild flooding.

Automatic irrvigation was used and a man wes not needed
full time on watering. However, over the survey period
the volume of irrigating was cnly 0.35 acre feet per

acre of the farme. 1,100 Corriedale breeding ewes Were
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run, replacemnents were purchased, and an average of
160 acres pf cash crop was grown cach years . Two men
worked the farm entirely, except for shearing by contracta.
Stock:

The farm carried 3.5 stock units on the availsble
grazing end produced 420 1bs of lemb meat and 32 1bs of
wool per zcre. The ewes lambed down 115% survival-te-sale,
50% of which wers sold falt off the mothers Replacements
were bhought in as itwo-itcoths and approximatély 200 wether
lambs were purchased, shorn, and fatteﬁed each,years The
‘ewes were wintered on 80 acres of autunn saved pasture,
3,000 bales of lucerne and meadow hay, 80 aseres of lupins
and 10-15 acres of turnips.

Cropping:

The cash crops grown included principally 80-100
acres of wheat and 60-80 acres obearleym Linseed had
also been grown in the past. All harvesting was in
bulk, carrisd out by the farm labour,

The farm's high financial performance was ascribabls
Lo

(2) High gross oubput, 45% of which came from

cash crops, 25% from Wool and 25% from stock.
Crop yields and stock perfeormances were good.
{v) Low costs, especially on wages and contract

worke .
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(43) Zarm 3

This property of approximately 370 acres was one
of the most heavily stocked in the survay. It carried
1,350~1,400 Remney ewes, plus replacements and 20 head
of cattle. Over +the 3 years, only &% of the farm had
been in ecash crop. Two men worked the farm and
contracstors 4id sll the normal contract work, including
hsading and baling, vut not topdressin

The ewes all wenit to the white facaed ram and all
ewe lambs wers kept. Retween 300 and 330 surplus two-
tooths were zold annuslily. The farm was stocked at
5.8 stock units per available acrs and produced 69 1ib
of wool and 67 1b of lamb neat per acrs. The wool
produation figurse was exceptional for the area, and the
lanb meat figure good considering all ewe lanbs were kept.

The ewss were wintered on 2,500 hales of hay, 180
acres of autuwin saved grass and 15 acres of swedes.
Lambing was guite good - 110%, and no lambs were scld
off the mother. All ldambe were shorn before draftlnga

The property was cne of the hesviest irrigated in
the scheme and used 1.3 aore feet per acre each ysar.
The entire farm could e watersd

The management feaidtures of this farm were:

{a) High stocking through heavy watering.

(b) Resultant high wool produchion per acre.
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{e) A breeding replacenent policy, involving the
saie of surpius two-tooths.

{d) Tate fatiening and shearing cof wether lambs.

The gross income was high, while low vehicle and
machinery costs, together with moderate other expenses,
conferred on this farm its high financial perfocrmance,

{(iii) Farm 7.

The sres of this very high perfcrming farm was

-
it

760 zores., carried 1,900 Romney brassding ewes, 600
ewe hoggeis, 85 breeding cows and 80 yearlings. g
crops were tGaken and ne winter rvoobts growne

The labour complement, for the size of Tarm and
the stock aumbers, was low, Itwo men dolng all the worke.
However, there was no harvesting or cultivaticn work
involved. Contracitors were only employsed Tor shearing
and crubching.

The farmer was a hssvy irrigator and used U.9 acre
feet of water per acre cof the farm, - Beitwsen one-quarter
and one-third was bordered and a similay area could be
wild floodsd, so that almost one-half the farm was
irrigated. This means that the level of watering on the
irrigated porilon was very heavy.

Stocks:

The ewes averaged 115% lambing survival-to-sale,

and one-third of the total lambs were solid off the

mother. Only encugh ewe lambs Tor replacements were
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kept, Seventy pounds of lawb meat and thirvty-six pounds
of wool were produced per available acre. Including the
cattle, 3.9 stock units per available acre were carried.

The property carried =z relatively large nﬁmbar of
cattle and was one of the few with breeding cows. The
cattle were all Aberdeen Angus and the surplus heifers and
all steers wepe sold fat as rising two year olds.

The property was an all-grass farm and the stock
were wintersd on approximately 10,000 bales of meadow
hay and 600 acres of autumn saved grass, some of which
Wasg carried cover into lambing. The gattle played a vital
roie in utilising lower guality meadoew hay cut from
irrigated grass.

The high performsnce of this farm was attributable
to & low cost farming system, particularly with respect
Yo lazbour snd machineyy. But output per scre was high,
due to high ecarrying capaecities on grasg, and o the
suppiementation of income by cattle which fully

utilised rough grazing and lower quality haye.

5¢ The Synthegis of Trrigation and Management Policies

If investment in lrrigation is to be worthwhile,
the irrigsition farmer must outproduce in wvalue terns
his dry land sguivalent by the extent of all the running
coste assoclated with irrigation, plus interest on the

extra capital invested in irrigation facllitles. Qur
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survey indicated that this was not in fact the case.
Indeed it appeared that many farmers adopted the now wellw-
established principles of successful dry land farming.
These 1lnvolve early lambing and weaning, drafting at
light welghts and summer destocking. Irrigation on
these farms becomes merely a drought insurance rather
than an ineome earning investment.

The ten farms tabulated, of which threc have been
described in more detail, have guite different patterns
of management, yet each is a highly sueccessful financial
unite, It might be concluded therefore that the paittern
of management and production is not very relevant to
variations in the level of financlal success, and that
what is really important is the level of managerial skill
with which these variocus patterns are implemented.
Management has three components, planning, execution
and control, It appears that under irrigation farping
wide differences 1n management plans may be possible, and
that results will depend more heavily upon skilful
executione

But closer appralsal of the high performing farms
indicates that they tend to have one factor in common.
They have adjusted thelr pattern of output from conventien-—
al dry-land farming méethods to suit the change in their

environment conferred by irrigation. We are convinced
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that profitable irrigaticn farming depends on their
making this change. This pattern could conceivably
involve the irrigation of crops, which is the basis of
profitabie use of irrigation in cother countries. But
the influence of water on mixed zsrable ferming in Mid-
Canterbury 1s not so clears There ars indications that
farmers can achieve success with the drrigation of linseed,
barley, cocksfoot and white clover seed. This appears
to be the reason for high profits on sone survey farmns.
On the cthsr hand the survey results show that some very
high performing farms have no c¢rops at alle Hevertheless
they have adapted thelr pattern of oubtput to suit their
changed envirounment,

A walid guestion would be "what form should sumner
utilisation of irrigation take?% We can suggest a number
of alternatives for consideration. The 1list has been
divided into two sections, Group A concerns products
with a world-wide market and Group B incliudes alternatives
with a local oxr New Zealand market oniy.

Group A - The World Market
(1) Increased wool precduction:

(a) Dry sheep with a high per acre production.

(b) Shearing of hought-in store lambs.

{¢) White-faced lamb production, shecaring all lambs

not sold off the mother, and subsegquent sale of
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surpius stock as ewe lambs, ewe hoggets or
TWo=TO0thS »

(2) incressed lMeat Production:

(a) Purchase of store iambs for fatteninge.

(b} lete fattening of heavy weight lambs.

(¢) Tat catitle production.
(3) Crop Preoduction:

(a2) White clever ssed.
Group B - The ILocal Market
(1) Meat Production:

{a) Butshers® market for fat stock.
(2) Crop Production:

(a) Cocksfoot seeds

(b) Linseed.

{¢) Barley.
Each of these aliernatives teo be suecessiul, requires
dirently or indirecitly, the continuous efficient use of
Clrrigation water throughout the irrigation seasons These
are only scme of the alternatives open te the irrigation
farmer, We are at present investligating the relative
profitability of these with the help of sompuber

pProgrannlng.
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6. A Comparison of Two Management Systems under
irrigation

Finally, we have selected two management systems
of irrigation farming and examined their relative profit-
ability. These are (1) All-grass farming and
(2) Mixed-arable farming. We selected these because
they represent two opposed schools of theught prevalent
in Mid~-Canterbury. We established a hypethetical farm
of 310 acres. The farm capital, the amcunt of border
dyking, the carrying capacities and stock performances,
and the crops grown and their yields, were based on
information collected during the irrigation survey. They
are therefore as accurate and faithful a representation
of the actual situation practised in Mid~Canterbury, as
we could interpret. We assumed that management efficiency
was similsr on the grassland farm and on the mixed
cropping farm. The grassland farming system carries
the stock for twelve months of the year on pasture and
hay alone. No winter supplements are growi. We allowed
a pasture life under irrigation of fourieen years with
renewal threough a summer fallow. In faet farmers
practising this system consider that pasture life under
prudent stock management, could be indefinite, On the
cropping farm, we harvested linseed, wheat, barley,
ryegrass and white clover seed, and grew Torage crops

for wintering the stock, The stock policy on the
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grassland farm invoived the use of white faced rams,
rearing replacements, and the sale of surplus two-tooth
ewes . On the mixed cropping farm, replacements were
purchased as two-tooths and all ewes were put to the
Down rane

On the baslis of these two programmes, we established
the land utilisation, and using the carrying capacities
experienced during the survey, we calculated the number
of' stock to be carried. We then budgeted the two
alternatives, using 4963/L prices and costse. A sumnmary
of the land utilisation and comparastive budget is shown
in Table 7e (Detalls of these are given in appendix L. )

This table illustrates that, on the assumptions we
made, a low cost system of grassland Tarming 1s more
préfitable than a nore cosﬁly mixed cropping system.

'The essence éf the former system is itg dow cost structure
in relastion to the tolal income. In particular wages,
-and vehicle and machinery expenses are very LoV, More-
“over this system is utilising irrigation during the
sunmer Toy the production of late fattened, shorn lambs,
and to carrj ail ewe hoggets. Critics may srgue that

we have unduly penalised the mixed cropping system by
using lower crop yields than one might sxpect. We can
.only remind them that these yields are based on

information cbtained from a large sample of farms during
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TAB 7 21
ALTERIEATIVE MANAGEMENT SYSTEHS UNDER LRRIGATION

Land Utilisation and Comparative Budget for
a grassland and a mixed arable farm

Areg s 143 acreu Border dyked
52 wild flooded
105 " dry-land
10 i waste
510 acres
Grassland Mixed

Item Farm Arable PFarn

I. Land Utilisation (acres)
{a) Spring-Sumner

(i% Irrigated Grass 182 1O
(2) Dry-=land grass 72 L8
%3 Lucerne 21 24
L) Auvtumn saved grass 50
{5) Cash crops 142
g6) Small seeds | 75
}?3 Winter feed 15
8) Failow 22
t9} Rspe + new lucerne 3 300 6 300
(b) Wintsr
(1) Winter forage 30
22 Cash crops 15
3} Small sceds 75
g&\ Autumn saved grass HiES) 55
{51 Pasture 206 83
(6) Lucerne 2 27
(7) Fallow 3 3
{8} ilew grass 22 =00 12 200
II. our Uniis 1.0 165
III. Capital (£)
51 Land and Buildings 16,740 16,740
2} Stock 3,629 2,619
(3) Plant 15500 L,765
{l}) Working Capital 1,083 1,206
{55 Total Farm capital 22,752 25,330
IV, Stock {Numbers)
21 Breeding ewes 820 900
2} Others hée7 18
(3) Stock units per available acre L.l heB
V. Pinancial Performance (£)
1 Total farm income 4,978 6,568
Total farm working expenses 2,343 u 6u9
j Interest on Total farm capital 1,365 ,520
Owner's Surplus 1,270 299
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OUP DUPVETe While individuals may be obtaining much
better pasrfopnances we can only interpret those of the
average Iaruer. Moreover it 1ls sgually arguabls that we
nave penaliscd wthe grassland farmer by using lewer caryying
capacities than some people are achieving. Again we have
interpreted the performance of the average farmere

VWe hope to have illustrated that a mized arasble
system inveiving high expenses, reguires physical per-
formwances o be high, and probably better than the average
irrigation Larmey on Lismore soll can éfpect. On the
cther hand, & grassland Tarppming system efTficiently
executed, With a Jow cost structure appears 1To be a very
profitable one, indeed , our axpsriences with farmers

operating undsr this syitem have veprifie

2

this.

o CGona Lus lon

This paper hag been concerned with profitable
methods of iLrrigation farming. The mansgement policies

and the physical and finaneial performances ol several

[y

survey Isrms iigve besn detalled and two alternative manage-
ment systems have bsen compared. tlowever, the results shown
in this publication do not in any way invalildate the presulis
from the lrrigsition survey, and the conclusions drawn from

thenm, They aim however, to indicale poussible channslis

for improved financial performance under irrigation.
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APPENDIX
DETAILS OF TABLE 2

1. Capital

{a) Lend and Buildings at the 1961 Government revaluatione.

(b) Stogk: The stock numbers were obtained at the field
inepection, The values used were z shtandardised
estimate of market valuss appropriate to the whole
pericde These values are listed below. Any wether
lambs on hand at baslance day were not valued, unless
rearing of wether hoggets was practised. Stock
bought in and fattened were ascribed a wvalue proportion-
ate Lo the length of time on the faim.

Breeding ewes

{1} Romney nixed age 50 /=
ﬁli% o L and 5 year 35/
Q;IJ% Corriedale mixed age L5 /=
{iv) # i, and 5 year 30/ =
Ewe h@ggETQ
sl, Romney 50/-
(ii) Corriedale TLYLS
Wethers LO /=

Wether hoggels
A fTraction of L0/= depending un
tne time on the property.

Ramg -~ all hreeds 100 /=
Rtud shee
(i) Ewes 80/~
{ii) Ewe hoggets 60/~
(iiig Ram hoggets 100/=-
(iv) Rams 160/=
Beel Breed cows £25
Rising 2~year heifers £20
Rising 1 -~year hsifers £15
Dullocks £30
Rising 2-year gsteers £20
Riging 1-year stsers £15

Bullis £50
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Daipy Cows £25
Bgliry hslfers £25
Dalry yearlings £15
SOwWs £12
Weansr pigs £5

{e¢) Plani and Machinery: This was determined by taking
the opening book valuations for 1959, 1960 and 1964
and the closing valuation for 4962 for all the plant
and machinery, sxcept the motor car, and averaging
these entries, Depreciation was standardised at
20% per annum for motorised plant and 10% for non-
motorised. o gpeclal depreciation was allowed.
Where machinery was sold during the three-ysar
period ard the sale price differsed Trom the book
value, the sale price was taken as the book value,
and the preceding valuations were recalculated from
this, Henece any gain or loss on sale shown in the
Profit and loss Account was eliminated.

(d) Working Capital: An allowance for liguid cash
necassary to run the farm. This wos estimated
a8 cne=halil the aversge annusl sum of all cash
expenses, excluding outlays on stock, rent, interest,
devaelopment, and depreciation reserves, but
including an allowance for owner-gccupler drawings.
{The latier was calculated as £675 plus 1% of the
total capital involved in Land and Buiidings,
Stoek and Plant.)

te) Teotal Farm Capital: The sum of Iend and Buildings,
Stoek, Plant and estimated Working Capital

Stock Units per available acre

The carrying capacilities of the farms were calculated
on the folilowing basiss

RHomney ewes 1 steck unit
Corriedale Hwyes 0.9 *® “
Hoggets 0o67 " o
Trading Stock Part thereof -~ azs per time on
the farm.
eding Cattle 6 stock units
Guutleifising 2 yry L " n
Cattle{rising 1 yrj 3 " "

The figures for each farm were expressed as stock units
per acre availabnle for grazing or Teeding. Where an
area was available for grazing for partv of the year only,
as for example with white clover, allowances were made,.
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Total Farm Income

The sum of the &verage gross profits on sheep, cabile,
wool, grain, seads and produce, and any other farm
income.

Total Farm Working Bxpenses

The sum of wages, vehicle and machinery expenses,
contract and cartage, repalirs and maintenance, farnm
purchases (including lime, Fertiliser and seeds),
overhesad expenses (including rates)9 irrigating charges,
and depreciation, but not inecluding rent, interest
paid, developmental eXpenses.

Interest cn Total PFarm Capital

Charged at 6%.

Qwner's Surplus

(Total farming income) - (Farm working expenses + Interest

cn Total farm capital).
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AFPETTDIL 2

DETAILS OF TARLES 3% AND L

Qwner's Lurplus: See Appendix 1.

Irrigation ILevsl:

cre feet ol waler used per effective area of the
farm; one acre fcoot per acre = 100.

FPercentage of the effective area of the farm
in cash crops and small seeds.

Stock Units per Available fsere: See Appendix 1.

Laib Heat per Available fcre:

Only fat laubs were considered here. The total
laib meat produced (including an allowance for
store lambs purchased for fattening) was divided
by the arca svaillable for grazing.

Wool wmer Available Acre:

Total wool c¢lipped, inecluding lambs' wool and
crutchings, but not slipe wool, expressed per
scre gvailable for grazinga.

26
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APPENDIX 3

DETAILS OF TABLES 5 AND 6

1e Beef Catile per 100 Breeding Iwes:

Inciudes breeding cows, and fat cattle.

2e¢ Dryv Sheep per 100 Brseding Ewes:

Includes ewe and wether hoggets carried through
%o the twe-tooth stage, but does not include
hoggets scld to the butchers' market in the
winter and spring.

3 Bought in lambs per 100 lambs sold:

Includes all lambs purchased Tor fattening as
iambs or hoggets.



A, Land Utilisation and Astima ted

APPRNDIX

}Li-

DETAILIS OF TABIE 7

Careying Capaclities:

Grassland bysten

(1) Spring Sunner
!

S.U.

82 asce lrrlgsted grass @ 5 940

72
21
22

3
40

SR

310

B, Lend Utiligation snd Estimated

th

dry land @ 3 216
Jlucerne -~ for hey -
Tallow -
new lucerns -
waghe

1,126

lilxed Arable System

e
el

12

opring Dunmer S.U.
aes linssed -
" whest -
W mey furnips @ 5 150
T pysgrass -
¥ o2nd yr White Clover
@ 3 ‘ S0
¥ qst ysar white
clover @ 3 90
" drprigated grass @ 5 50
¥ furnips & Italian o
" harley & new grass oo
" rape -
¥ new lucerne -
W dry land grass @ 3 108
" lucerne grazing @ 4 48
" Jucerng hay -
" new grass @ 7 8L

Autumn Saved Pasture
2 7.
waste

350

970

(2) Winter S.U,

206 acs grass @ 1.25 258
L& Y gutunn saved

pasture @ 6 288
22 " new grass @ 7 154
24 %  Jucerne @ +4 21
5 " winter fallow
10 ®  waste
510 721
Plus 1260 bales 1luc.
hay @ 3/5.U. 420
1,144

Carrying Capaelties:

(2) Winter 5.U,
15 acs turnips @ 15 225
15 % furalps &

Italian @ 142 180

15 " wheatb -
60 " White Cl.@ 2.5 150
15 " new grass —3

ryegrass @ 2.5 38
12 " new grass-—-spring -

5 " gwinter fallow
—y lucerne

27 " lucerne @ 1.0
50 " Autumn Saved
Past.—y Spring
5 " Autumn Saved
Pasture @ 6
&3 " grass @ 1.25
10 " waste
310
Plus 720 bales lucerne
@ 3,/}-3@“-5

27

30
104

754
240
594

28
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Mixed Araple Farm

J. Capital detalls

{4) Land and Buildings

340 acres @ £34 per acre
(Buildings £4500)

{2} Btock head,
Breeding ewes @ 55/= 820

Ewe hoggets @ B5/- L50

Rame @ £8 17
(3)'P1ant

Motorised £800
Non-Matorised £500

{4) Working Capital
5% of fixsd capital

(5} Total Farm Capital

D. Inconme

(4} Lamb sales

410% Survival-to-Sale head
U5/= F.0. M, 135
HO/= F,0.F. shorn 315
{2) Rwss
3% deaths + 5 laubs
DET aewe head
C.F.A.ewes @ 25/= 164
2-tooth ewes & 80/- 2L7
(3} Wool
Lambs 3 1b
Hoggets 7 1b
Ewes 40 1b
Rams~3.De. 8.5 1b

Rom. 42 1b
Ave.price 50d net 13,683 1b

(4) Crops

White Clover SO 1b
DPET ac. @ 3/= 1ib

White Clover 120 1b
per ac. @ 3/~ 1b

Ryegrass 20 bu. per
8CG. @ 19/~ Dle

£16,740 £16,740
head
9GO
18
£3,629 £2,619
£%,600
£1,165
£1,3500 £h,765
£1,083 £1,206
£22,752 £25,330
head
990
£034 £2,228
head
180
£1,193 £2065
g,006 1b
£2,851 £1,876
3,600 1b
2,700 1b
Z)OO bu.
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Mixed Arable PFarm

Wheat 40 bu. Ber ac.
@ 13/6 bu.

Barley 50 bu. per ace.
@ 8/10% bua

Linseed 12 cwi per ace
@ £37.10.0 per ton

Total Farm Income

B. Expenditurs

{1) Stock Purchases

Two~-tcoths @ £4 per head

Rams & £15,15.0 per head 3 head

(2) Standing charges

insurances £26
Rates and Land Tax £175
Water charges £h0

{3) Administration
{4) Working cxpenscs

(a) wages

Permanent @ £14

per weelk days
Casual @ £3 perdsy 20
Shearing head

£7 per 100 2034
Cruateching £2/40

and £1/40 1650
. £235

(b) Animal Health

Dipping 64 p/hesd 1270
Drenching 74 % 1585
Vacclination

14 per head 820

Docking rings

1d each S00

Vet fee £5

Foot wot & £4

per 100 900

2121

£4,978

£h7

£241
£60

600 DU
600 Dbu.

9 ton

head
207

wWeeks
26

head
900

1800
head
S00
Q00
SQ0

1060

900

£2,239
£6,568
£891
£48
£175
£40
£263
£60
£h6l

£93
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Mixed Arable Farm

{(¢) Crop Harvesting
23" sacks @ 4/~
L8" sacks @ 1,/3
Twine
Dressing -

Ryegrass @ /-
rexr blie

“t‘ri\fmc o@ 6d p/lb

Wheat Boexd Levy
@ L/9 per 50 bu.
Cartage @ 1/2
F.0.R.

{(d@) Cultivation
contracts @ £6 acres

DeEYr acrs 25
\ , £150
(e) Freight £25
(£} Feed ‘
Baling @ 41/~ Tbales
per bale 1300
Cariage @ &4
per bals 1300
: £108

(g) Fertilisers
and Lime
Ul /46 bagged @ tons
£9:7.0 68X WKB, 2.5
W 46 bulk @
£8613.0 6x Wkso13.5
L.D.T. @& £15

ex works 7+5
S/ammonia @ £30

ex works
Preight @ 38/~

per ton 24

Spreading @ acres
L/6 per ace 280
Lime @ 50/- tons
SOWn 28

£h25

sacks
58
g0

300 Dbue
6,300 1b

200 bu«
sacks

665
£238

£50

bales
720

720
£60

tons
8.5

10

-ty
A

23
acTes
200

fons

£h51



Grassland Farm

22
Mixed Arvable Farnm

{(h) Crop seeds

Turnips @ L4/6 1b 34 1b
Italian LHyegrass
@ 15/~ per bu. L bu,
Rape @ 2/6 1b 9 1b
Linseed @ 7%d 1b 225 1b
Wheat @ 24/~ per bu. 23 bUe
Barley @ 15/= " " 2L bu.
£88
(1) Grass Seceds
Perenniasl Pyegrass
@ 20/= per hu. 27 bl L6 bu.
White clover @
5/~ per 1b 57 1b 159 1b
Red elover @
L/= per 1b 27 1b 36 1b
Coxsfoot @ L/=
per 1b Lo 1b 66 Ib
Timothy @ 2/6 1b 13 1b 30 1b
Lucerne @ 5/= 1b 36 1b 36 1b
£63 £117
(j) Weed & Pest Control
Lucei‘ﬂe & £2e10@0
peTr acre 21 aecs 2l acs
Barley grass @
£3e15.pEr ace 10 acs 10 acs
White clover @
15/= per ace 60 acs
Linseed & wheat
@ 8/6 ace. 30 aecs
Barley @ 34/~ ace 12 aecs
£90 £17h
(k) General Expenses
1% oI Cash Income £50 £66
£1,267 ' £1,801
(5) Vehiele Lxpenses
Diesel tracitor @ 3/- hours hours
per hour 235 5L5
Petrol @ L/~ per hr. 200
Header @ L/~ W # 93
Car @ 9a per anile 2000 miles 2000 miles
(&) Repalres and £111 £213
Maintenance
puildings @ 2% £h500 £L500
Hotorised FPlant @
2/6 per hour 235 hrs 838 hrs
Plant @ 10% £500 21165
Tences @ 2/6 chains 300 chs 300 chs
£219 : £361



(7) Rebordering
@ £2.10.p/ac.

(8) Depreciation
Buildings @ 24%
Car @ £ of 20%
Motorised Plant
@ 20%
Hon-Motorised
Plant @ 10%

Grassland Farm
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Mixed Arable Farm

10 acs

£4,500
£1,000

£800
£500

(9) Total Expenditure

(10) Estimated Het

Parm Profit

{(11) Interest @ 6% on

Total farm
capital -

(12) Owner's Surplus

22 acs
£25

£l., 500
£1,000

£3,600

£1,165
£373

£2,3U3
£2, 635

£1,365
£4,270

£55

£999
24,649

£1,919

£1,520
£399
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