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OPENING ADDRESS 

M. A. CONNELLY 

Associate Minister of Finance 

I have been asked, in opening this Conference, to speak to 
you about the Government's income and taxation stabilization 
policy and its effect on farmers. As a starting point I want 
to look at the facts regarding inflation in 1973, and to com
pare them with those in 1972. 

A comparison of the movements in the Consumer Price 
Index shows that most of the difference in the movements of 
the Index from 1972 to 1973 was due to factors which are 
largely beyOOJdJ the control of the Government. Meat prices 
rose three times as fast in 1973 as in 1972 and accounted for 
an additional 2 % movement of the All Groups Index. Fruit 
and vegetable prices are largely determined on the basis of 
supply and demand - if fewer are available the price rises -
and these fell 8% in 1972 but rose 16.4% in 1973. This differ
ence accounted for 1.5% of the hie:her rate of increase in the 
Consumer Prioe Index in 1973. -

Unfortunately, reliable import price information is not avail
able beyon:d March 1973. In that quarter, import prices rose 
by about 2% and it is likely for the full 12 months of 1973 
that import prices increased by 6 to 8 % . This. compares with 
the situation in 1972 when the import price index at the end 
of the year was at the same level as at the beginning of the 
year. 

It is very difficult to estimate the size of the impact that 
high import prices have on consumer prices. On the assump
tion that a 1 % increase in import prices leads to one-fifth 
to one-quarter of 1 % increase in consumer prices, the im
pact of a 6 to 8% rise in import prices would be H to 2%. 

Taken together, these: factors, which are largely beyond 
Government's control, account for round 5 to 5!% of the 
10.2% increase in prices in 1973. That is, all of the higher 
increases in 1973 over 1972 are explainable in terms of the 
movement in priices which are largely beyond the Govern
ment's control. 
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The pace of international inflation continues to quicken. 
For the 24 OECD member countries, the average rate of in
flation in the 12 months to December 1973 was 10.3 % which 
was almost three times the annual average for the period 
1961 to 1971. New Zealand, with an average rate of increase 
of 4.6% was considerably above the OECD average of 3.7% for 
the 1960s but was slightly below the average for 1973. In 
the first two months of this year the OECD average advanced 
further so that for 12 months ended February the average 
OECD inflation rate was 12% . For the year ended March 1974, 
the OECD rate o.f increase rose again, although the exact ex
tent of the further rise is not yet available. 

With an inflation rate of 10.3% for the year ended March, 
New Zealand has achieved relatively better stability than 
most other developed countries, and compared with our 
major trading partners we are significantly better than all 
except the U.S.A. where prices rose by 10.2% for the March 
year. 

As a nation we are heavily dependent on overseas trade 
for our economic prosperity. Exports make up approocirnately 
a quarter of our GNP and in 1972-3 this proportion rose to 
nearly 28 %. It is not surprising, then, that international event:JS 
in the economic and financial spheres soon make an impact in 
New Zealand. 

The two most obvious areas of impact are import and 
export prices. The increasing rate of inflation in most parts of 
the developed world has meant that prices for New Zealand's 
imports have risen, and the accelerating rate of world inflation 
can only mean higher import prices for us in the future. 
This trend could also be accentuated by the need of oil im
porting nations to maximize export earnings to try to offset 
the higher cost of oil products . Last year we did take action 
to try to lessen the impact to higher import prices. The re
valuation of the New Zealand dollar undoubtedly had a de
pressing influence on the rate of increase in import prices. 
The recent rapid rise in import payments, together with an 
easing in export receipts, means that a further revaluation 
to deal with rising import prices is not a viable proposition 
at the present time. Throughout 1973 prices for major ex
ports rose sharply on world markets and thus, posed some 
problems for economic management, although it did have 
benefits for farmers and also for the balance of payments. 

Sharp rises in world prices for agricultural products created 
for New Zealand two types of problem - a price problem 
and an income problem and both need attention. There is first 
the effect that the sharp rise in ex.port prices has on a 
domestic price structure. Meat sellers on the local market 
and the local woollen mills have to pay a price which is com
petitive with world prioes in order to attract sufficient sup
plies to the local market. With high world demand for our 
products, the local price rose sharply. The Government did 
intervene with the wool stabilization scheme and the sheep
meat subsido/ in order to moderate the price rises to the con-
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sumers. With no control at the first point of a sale, however, 
there are practical limits to the effectiveness of subsidy 
schemes in holding down prices to consumers. 

It is unfortunate that farmers over the past two year:s have 
vigorously opposed schemes to bring about more stability in 
the marketing of wool and meat. These schemes could have 
been very effective in that they operate at the time of first 
purchase. Both the wool marketing scheme and the meat 
preference price scheme would have led to greater stability 
for the domestic market and also greater stability for farm 
incomes. 

Rapidly fluctuating prices also create problems for farmers . 
As incomes rise rapidly so does the tax liability, and the diffi
culty of obtaining sufficient resources to do maintenance and 
investment. It iis in the farmers' interest as well as the nation's 
to moderate the wide swings in price for farm products and 
in the farm incomes. It is obvious that farmers are concerned 
about fluctuating incomes now that prices for their products 
are on the wane. I find it incredible that those people who 
were most vocal about the Government's proposed method of 
stabilizing meat prices should now be seeking intervention 
in the meat market in an endeavour to prevent prices falling 
yet further. The previous fear of losing freedom of marketing 
has given way to fear of losing income and a desire to main
tain prices. The argument sounds very much like heads I 
win tails you lose. 

If because of your desire to maintain your independence 
you want to acoept what the market gives when prices are 
high, then you should be prepared to accept what the market 
gives when prices are low. If, however, you want some inter
vention to prevent sharp falls in price you should be prepared 
to accept intervention when prices rise sharply. Otherwise you 
could be accusedl of selfishly considering your own interests 
to the exclusion of all other sectors of the community. It 
would seem reasonable to me that Government agreement 
to allow the Meat Board to support the beef market should 
be accompanied by consideration of ways of mitigating the 
adverse effects of sharp rises in prices on the rest of the 
community. 

There is a sense in which concern among the farmers re
garding the current prices paid for wool and meat should 
cause some introspection. One of the major elements of both 
the wool acquisition and the · meat reference price schemes, 
which were rejected by most farmers, was to stabilize re• 
turns to the producer and so enable more effective planning 
over the longer term. Of course, the Government's policy has 
not only been aimed at the price ·effects of high export prices. 
A buoyant farm sector has substantial flow-on effects to tqe 
rest of the economy. The sharp rise in export inoome oc
curred at a time when activity in the domestic economy was 
beginning to rise rapidly. After several years of low incomes 
farmers found that their incomes allowed them to catch up on 
deferred maintenance and other essential farm work. It soon 
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became obvious that there were not sufficient physical re
sources available to meet the needs orf all farmers and of the 
rest of the community. The farm servicing sector was under 
severe straiin. Continued pressure could only have led to 
higher costs in the servicing sector. The Government, there
fore, decided that it waisi in the nation's interest to encourage 
farmers to use the farm income equalization scheme. Farmers 
obviously also considered it was in their inter:estJs and de, 
posited $83 million with 1he Inland Revenue Department. 

As I mentioned earlier, high incomes mean high marginal 
tax rates and high tax bills. The income equalization scheme 
has two main advantages from the farmer'1s point of view: In 
the first instance he can lower the tax he would otherwise 
have been required to pay. Money deposited is not taxable 
in the year deposited, which is usually a year of high income 
and marginal tax rate, but is taxable when withdrawn at the 
usually lower rate orf tax then applicable. In any event the 
marginal tax rate cannot be higher than when the money was 
depo:;itcd. The second main advantage, which wais. particu
larly applicable lasrt year, is that in times of high incomes 
physical resources may not be sufficient to meet the spend~ 
ing capabilities of the farmers. A scramble for resources could 
only result in price escalation to the farmer's detriment. The 
income equalization scheme allows farmers to preserve un
taxed the proportion of income unable to be spent until such 
time as the resources arie available to carry out the main
tenance or investment. I am sure that farmers will, over the 
next couple of years, be pleased to have the sums they have 
already set aside to use for development as the availability 
of resources permits. 

Farm incomes are 'still at a high level, although they have 
fallen a little, and the Government hopes that further con
tributions will be made to the equalization scheme this year. 
I hardly need to point out the importance, to ·exporters in 
general, and the farming industry in particular, of contain
ing inflation. By and large the prices for our farm ~ports are 
fixed without consi:dleration of the cost of production but 
rather on the ba:sii.s of supply and demand. the farming in
dustry is, thel'efore, vulnerable to sharp rises in cost in New 
Zealand. 

With easing overseas markets, rises in costs lead to a two
edged attack on farm incomes. While there is little that can 
be done about overseas. prices the less costs rise the better it 
is for the producer. This is one of the major reasons for con, 
tinuing to grapple with inflation. Restraints on wages and 
prices will continue as long as is necessary, although the Gov
ernment was pleased to be able to relax somewhat the re
straints previously in force. Measures for dealing with in. 
flation necessarily have a social as well as an economic ele
ment. It is important not only to do the right thing but to 
be seen to be fair to all sectors of the community. By and 
large, stabilization measures can only be successful with at 
least the tacit support of all the major sections of the com-
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munity. This support will only be forthcoming if the measures 
applied are as even-handed as possible. The use of the farm 
income equalization scheme is, therefore, important not only 
in evening out fluctuations in farm incomes and thereby 
achieving a better balance between physical and financial re
sources, but also in demonstrating to other sections of the 
community that farmers are sharing in the restraints on in
comes. The Government is committed to an expanding farm 
sector at the same time it iJs committed to the expansion of 
exports as weU, and when necessary will take all reasonable 
steps to ensure its continued development. 

Very briefly, in conclusion, I should like to present you 
with a general view of this Government's policy in relation to 
the development of the agricultural sector. While we are ready 
to act with short-term measures when they are needled, we 
believe that a long-term view is necessary for farming and we 
have based our policy on this. To implement this we have 
established the Rural Banking and Finance Corporation, Farm 
Ownership Investment Accounts, and a practical development 
policy for irrigation. We have also reintroduced a policy of 
increasing land settlement for young farmers, and a new farm 
training scheme for both farm cadets and older farmers has 
been introduced. These policies have been instituted with 
the long-term, rather than the short-term, outlook in mind and 
while the effects of these measureis may not be felt immediately 
the benefits will be reaped in the future. 



llEW PASTURE VARIETIES IN NEW ZEALAND 
GRASSLAND FARMING 

R. W. BROUGHAM 

Grasslands Division, DSI R, Palmerston North 

This paper attempts to put into perspective New Zealand's 
I'esearch teffort in pasture plant improvement through plant 
breeding as a means. of helping increase pasture productivity. 
Some of the alternative methods of obtaining improved pas
ture plants are also aissessed. Finally, five new pasture varie
ties that have recently been listed on the Acceptable Herbage 
Cultivar List are discussed in relation to concepts developed 
in the paper. 

To put New Zealand's1 research effort in plant improve
ment into perspective in an objective way, it is first neces
sary to answer a few basic questions about pasture varieties 
already in use. Curriently there are abOIUt thirty varieties (in
cluding lucernes) under oertification or Listed on the Accept
able Herbage Cultivar list. They include cultivars of most of 
the major grasses in use and cultivars of six different legumes. 
Fiftlelen of the vari:eties have· been developed by Grass.lands 
Division, DSIR. 

SOME BASIC QUESTIONS 

With a list of this ISli.ze, and because of the need to maintain 
quality standards. for internal and international trade by the 
Seed Industry Divis.ion of MAF, the first question raised is.: 

Are New Zealand farmers, be they on high country, hill coun
try or flat and rolling country, fully maximizing the genetic 
pot·entials of pasture varieties already available to them? 

This question can b~st be answered by reference to d'ata 
such as those shown in Table 1. 

The average production levels. shown were obtained from 
animals that received their full year's supply of feed from 
pasture varieties already available to farmers. This sort of 
result suggests that nationally the full potentials of existing 
varieties are not being realized. 

6 
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TABLE 1: AVERAGE CARRYING CAPACITIES AND HIGHEST 
RECORDED PRODUCTION LEVELS FOR NEW ZEALAND'S HILL 

AND FLAT AND ROLLING COUNTRY 

Hill country 

Average Carrying 
Capacities• 

(ewe 
equivalents/ ha) 

7 

Flat and rolling country 15 

•see Brougham, 1973. 

Highest Recorded* 
(per ha) 

18-20 ewe equivalents 
4-5 cattle beasts 
25-30 ewe equivalents 
5 milking cows 
1 000 kg net of hot carcass meat 

If this is the real situation, then it i!s worth spending a little 
time trying to answer the next question: 

Why are the genetic potentials of existing varieties not being 
achieved? 

In my view, the answer is fairly obvious. Daily, farmers 
manipulate hundreds of factors that interact around the soil
plant-animal complex of grassland farming. The effects of 
many of these factors are known, but many, many more are 
far from understood. As an example, consider what happens 
in the simple act of grazing a pasture. Among other things, 
grazing significantly influences the root growth of pasture 
species, thus affecting nutrient and water uptake. It influenoeJS 
rhizobia/root host relationships, soil micro-organisms and soil 
fauna and physical characteristios of soil. Above ground the 
capacity of plants to photosynthesize' is markedly affected, 
as are their abilities to reproduce vegetative units such as 
new tillers and stolons. The microclimate of the plants is a.Lso 
drastically altered, competition between units of different 
varieties in the pasture is affected, and so on. 

Regrowth from a pasture so grazedl and its value as a feed 
for livestock is thuis dependent on these and other regrowth 
factors as they influence the proportion of leaf to stalk, the 
nutrients contained in regrowth, botanical composition of the 
pasture, and so on. What is also important is that these effects 
of grazing can alter from day to day because of environmental 
interactions. And of course there are marked seasonal and 
regional differences. 

These factors and many, many more are the determinants 
of pasture plant growth and henoe set the limits of the expres
sion of the genetic potentials of pasture varieties. A better 
elucidation of them andl their effect on plant growth in the 
different regions of the country is the basis of much of present 
research, an effort which in my view should be intenSJified if 
full expression of plants' genetic potentials is to be obtained. 
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It is because of the number and complexity of facto.rs such 
as those just outlined that farmers and others involved in 
our agricultural industries are frequently led to title conclu
sion that plant breeders or plant introduction schemes can 
unearth new, bigger, better and easier managed pasture plants 
that will outyield and out-persist existing varieties while stand
ing up to all types of abuse. This type of thinking is far from 
the mark, as the expression of the full genetic potential of 
new varieties bred to meet special situations will be governed 
by just as many interacting factors and may require more, 
noit less, closely defined .husbandry. 

This then leads to the next question: 

Is ·there a need for new varieties in New Zealand grassland 
farming when the genetic potentials of existing varieties 
are seldom expressed? 

Reference to Table 1 could suggest that New Zealand agri
cultur,e is well catered for at present. Taken in isolation from 
other facts, the data in Table 1 can be misleading. Within most 
districts of New Zealand there are perhaps 5% of farmers 
approachirig production levels where the genetic potentials of 
pasture varieties are not far from being maximized. These 
are the farmers who, through good grassland husbandry 
practices, give full weight to plant growth factors in farm 
management decisions - factors such as the maintenance of 
a. good clover base in pastures to obtain high rates of nitrogen
fixation for associated grass growth, the avoidance of summer 
overgrazing, and winter grazing systE-ms that avoid shading 
out of legumes and thinning out of the grass component 
through over-spelling, to mention a fow. Plant improvement 
programmes through plant broodling will help such farmers, 
and in fact a number of current plant breeding projects are 
directed towards these needs. 

What of the other 95% of farmers? Grasslands, Division 
believes that plant breeding efforts will also help them. The 
premise is that new varieties designed for the best 5 % of 
farmers will also improve production levels for the other 
95% of farmers. Even if levels of utilization by these farmers 
are only, say, 50 or 60% of potential, provided these levels 
are maintained!, farm production levels should also increase. 
As well, a number of the present plant breeding programmes 
at Grasslands Division are aimed at producing other varieties 
oif pasture plants for special regions of the country, such as 
AJs.iki clo1ver, other Trifolium species and Lotus hybrids for 
high country, or with special characteristics such as legumes 
with more efficient nitrogen-fixation capabilities or phosphate 
r:equirements, or grasses with better drought tolerance. 

This, then, leads to the next question: 

What should the main objectives be in New Zealand plant 
improvement programmes? 

1
, To date . bepmse of limited research resource, and because 

most New Zealand pastoral farmers are either meat, wool or 
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milk producers practising all-year-round grazing with low 
input farming systems, New Zealand plant breeding efforts 
have been directed at providing and improving the range of 
gras.s and 1egume varieties that have pro,ved so valuable and 
adaptable throughout the country. Genetically this means that 
most New Zealand bred certified varieties of grasses and 
clovers have a wildle genetic base which gives them wide 
adaptability. In other words national as opposed to regional 
strains have been produced. 

There are those who have criticized this approach and have 
argued strongly for regional strains of grasses and clovers. 
To date these criticisms have been. countered by the real 
argument that a limited resource in plant breeding must be 
used to maximun1 advantage and cater for as many farmers 
as is possible; it is also necessary to provide organizations 
such as the Seed Industry Division of MAF with the resource 
to maintain high quality standards in 1sieed production for both 
internal and international trade. 

These arguments are still valid. As already outlined, how
ever, a small but significant proportion of farmers are ap
proaching production levels where perhaps 75 to 80% of the 
genetic potential of available pasture varieties is being 
realized. It is also probable that these same farmers are 
obtaining full expression for short but critical periods of the 
year. These better farmers are fairly well id'ispersed in the 
different regions of the country. Thus plant breeding pro
grammes beiing initiated now must attempt to cater for these 
farmers' needs in, say, five to ten years' time. 

What will they want? 

With what has already been said, there will be the need 
to provide improved varieties of pasture plants; for the major 
climatic regions of the country such as the warm temperate 
regions of Northland, the drier east coast areas of both 
Islands, the moist, more fertile areas of the Waikato, Tara 
naki, Manawatu and Southland, and so on. There will also be 
the need to provide improved varieties for use on hill country, 
hi~ country, and flat. and rolling country in these regions. 

fhese objectives in themselves will not be enouiPi. The 
plant breeder will need to attempt to provide varieties that 
fully maximize the climate in these different regions, that 
withstand some abuse in periods of feed shortage when o\lier
grazing seems to be an accepted part of our pasture husbandry 
practices, more's the pity, that are resistant to pests, are of 
high nutritive value, and so on. The plant breeder and those 
associated with him will also have to attempt to predict chang
ing patterns in agriculture, especially those that affect plant 
performance and use of plant's. An illustration of how difficult 
this is follows. 

About ten years ago plant breeders in the industrialized 
countriies such as the U.K., Europe and the U.S.A. envisaged 
farming -systems involving very high inputs of fertilizer nitro-
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gen (up to 1 500 units per hectare) and other plant nutrien~s . 
Many grass and legume plant breeding programmes were 
initiated to take advantage of such inputs. Most of these pro
grammes are just becoming realities to be used in farming 
systems where cost!S of fertilizer nitrogen, especially in high 
amounts per hectare, are almost beyond the reach of the 
average farmer, a situation b rought about by the fuel crisis 
and oetro-chemical industry cos ts that were totally unpre
dictable or were not foreseen when the plant breeding pro
grammes began. Luckily these trends· were resisted in New 
Zealand, so that we are now in the position of having strong 
and continuing programmes in legume breeding. If our think
ing is right, then plant breeding programmes being initiated 
now will cater for farming systems where symbiotic nitrogen 
fixation is the key to successful farming. This means develop
ing a legume for more efficient nitrogen fixation and more 
efficient uptake of basic plant nutrients such as phosphorus. 
Many other examples could be quoted. 

To achieve these and other objectives, the plant breeidler 
has a number of approaches and techniques available to him. 
All involve manipulation of the genetic make•up of plants 
and as a consequence usually several generations are in
volved. This is time-consuming. So the next question that 
should be asked is: 

Are there any alternatives to plant breeding in plant improve
ment programmes? 

Two immediately become apparent and have frequently 
been debat1ed by many involved in agriculture. 

TABLE 2: RELATIVE PERFORMANCE OF WHITE CLOVER 
VARIETIES AT KJRWEE 

Performance 
Variety Autumn 1973 Sept. 1'973 Dec.1973 Apr. 1974 

Hui a (N.Z.) 2.82 2.88 2.80 2.70 
Pi tau (N.Z.) 2.46 2.72 2.59 2.68 
S 100 (U.K.) 2.12 1.90 2.29 1.89 
S 18-t (U.K.) 1.58 1.49 2.35 1.96 
Kersey (U.K.) 1.72 1.47 1.97 1.97 
Kent wild (U.K.) 1.43 1.12 1.73 1.64 
Lesco nil (France) 1.61 1.82 2.16 1.52 
Crau (France) 1.57 2.30 2.39 2.53 
Blanca (Bel.) 1.49 1.18 1.64 1.66 
Israel 2.00 2.93 1.89 2.18 
Morocco 1.22 l.15 1.50 1.28 
Spain 2.52 2.31 2.07 2.44 
Algeria 2.19 2.09 1.80 2.47 
Bituanai (U.S.S.R.) 1.53 1.28 2.23 1.58 
Haifa (Israel) 2.36 2.38 1.84 2.00 
Ladino (U.S.A.) 1.57 1.41 1.95 1.59 
Pitau x Ladino 1.74 2.19 2.67 2.68 
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( 1) Using plant varieties bred in overseas countries in New 
Zealand agriculture. 

( 2) Collecting naturally occurring varieties from countries 
with ,similar environments to New Zealand and develop
ing these in New Zealand. 

The data presented in Table 2 illustrate the value of these 
two approaches against the valuie of plant breeding. Shown is 
a plant evaluation currently being carried out at Grasslands 
Division's regional station at Kirwee. It is a spaced plant 
block of white clovers. Shown are two New Zealand-bred 
varieties compared with 14 overseas vari1eties, and one "pipe
line" cross of a New Zealanidl variety with a U.S.A. Ladino 
type. 

The superiority of the New Zealand varieties Huia and 
Pitau in the Canterbury environment is obvious. Also obvious 
is the generally poor perlormance of the overseas varieties 
with the exception of an Israeli type in Spring 1973 and 
Pitau x Ladino 'Regal' in April 1974. 

TABLE 3: RELATIVE PERFORMANCE OF RED CLOVER 
VARIETIES AT KIRWEE 

Performance 
Variety Autumn 1973 Sept. 1973 Dec. 1973 Apr. 1974 

Turoa 2.96 2.23 2.98 2.83 
Pawera 3.05 2.50 2.92 2.52 
Hamua 2.71 2.85 2.46 2.12 
Hamua x Morocco 3.18 2.88 2.28 2.65 
Hamua X Morocco 3.16 3.00 2.52 3.23 
Otofte 2.43 1.88 2.74 1.77 
Violetta 2.38 2.32 1.82 1.57 
Rotra 2.55 2.02 1.90 1.35 
Late Fl (U .K.) 2.76 2.60 2.98 1.97 

Table 3 illustrates a further point. It 1shows the performance 
of single plants of three New Zealand-bred red clovers against 
four overseas varieties and a cross of Hamua x Moroccan 
material. Again the generally better performance of the, New 
Zealand-bred varieties is obvious but showing out as well 
as anything is the Hamua x Moroccan cross. The overseas
bred varieties are again generally the poorer performers. 

It is data such as the above that strongly emphasize the value 
of plant breeding within a country and makes on'e sceptical 
of obtaining varieties bred in overseas countries that will out
yield and out-perform New Zealand-bred varieties. The data 
also emphasize the progress1 that can be obtained, especially 
in terms of extending seasonal spread of production, from 
plant breeding programmes that incorporate desirable char
acteristics of overseas plant material into New Zealand-bred 
varieties through plant breeding. 
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How widespread are these activities? Through the Divison's 
small network of regional stations and collaboratively with 
MAF, this year for instance there will be nine such white clover 
evaluations spread around the country. These will be at Kai
kohe (warm temperate), southern Ruahine Range (hill coun
try), Flock House (sand country), Palmerston North (fertile 
alluvial flats), Lincoln (dry land), Kirwee (drier still), Mac
kenzie Basin (high country), and Gore (cool temperate). A 
similar series of evaluations for most other pasture species 
are also in the ground and include species as diverse as 
Crown vetch, Trifolium species such as hybridum (Al·sike) 
and ambiguum, Lotus species, and both warm temperate and 
temperate grass 1species from Yorkshire fog and browntop 
through to the ryegrasses, paspalum and Setaria. 

Further, th~s is a continuing effort to what has occurred 
this past 30 to 40 years. Literally thousands of lines of over
seas introductions have been evaluated against New Zealand
bred material in various regions of the country and because 
of this effort there are fairly firmly entrenched concepts de
veloped that convince those aware of the data that greatest 
progress will be made through sustained and well conceived 
plant breeding programmes undertaken to produce pasture 
varieties for New Zealand farming conditions. However, we 
remain ever hopeful that our plant introduction efforts will 
unearth that magical plant that wiH revolutionize New Zea
land pastoral agriculture! 

The above effort has some interesting parallels with present 
emphasis in animal breeding in New Zealand. Plant breeding 
with all its requirements has been involved in evaluating and 
incorporating "exotic" plant breeds into New Zealand's range 
of pasture plants for 40 years and in the last part of this paper 
illustrations of the successful incorporation of "exotic" ~erm 
pl;:i.sm into New Zealand plant material will be descnbed. 
Animal breeding to incorporate "·exotic" breeds into animals 
to suit New Zealand's needs is relatively in its infancy and is 
becoming widely publicized. Perhaps there is a moral there 
somewhere. 

NEW VARIETIES 

Five new varieties of New Zealand-bred pasture plants that 
have recently been released for certification fit into some of 
the concepts outlined above. TwOI of them were bred for 
dryland situations, two for improV<ed winter productivity, 
and one for high country revegetation - i.e., a special pur
pose. 

Dryland Varieties 

'Grasslands Nui' Perennial Ryegrass 

This variety was developed from a naturally occurring eco
type in the Auckland district that was brought to our notice 
about 12 years ago (C. S . Armstrong, pers. comm.). Because 



NEW p,\STU RE VARIETIES ,.,... 13 

sammer droughts have occurred frequently throughout Ne~ 
Zealand, the genetic potentials of existing ryegrass varieties 
are frequently not realized over the summer, mainly because 
of overgrazing. Subsequent autumn and winter farm produc
tion has then suffered markedly. Nui ryegrass will go some 
way to overcoming these problems as is presiently being 
demonstrated at Grasslands Kaikohe, at Ruakura, at Palmer
ston North and in Canterbury and Southland:. The variety 
withstands summer grazing pressures and drought to a greater 
degree than the other available ryegrasses and has remark
able recovery following autumn rains . Intereisitingly it also 
produces )\'ell at other seasons of the year. It shows promis;e 
of being a very desirable species. Eight hectares of the varidy 
are currently in the ground in Canterbury (and looking good) 
for the production of breeders' seed, being supervised by 
Seed Indusrtry Divis~on, MAF, and Grasslands Divi,sion. Seed 
from this harvest will be autumn sown in 1975 under normal 
:erocedures to produce basic seed in January 1976. 

'Grasslands Paw.era' Red Clover 

This variety was developed by a breedling programme where 
chromosome numbers of seed lots of red clover varieties intro
duced from Sweden, as well al.5 several unrelated lots of 
New Zealand origin and of 'Grasslands Turoa' red clover were 
doubled through colchicine. All lines were late-flowering forms. 
From then on maternal line selection was the breeding pro
cedure used (Anderson, 1973). The best plants from the best 
progenies were selected in each generation, and emphasis 
throughout was for vigorous, productiv·e, disease•resistant, 
and persistent plants. The progenies of some generations 
were evaluated at Kaikohe, Palmerston North, Lincoln and 
Gore, whereas others1 were confined to Palmerston North. 
The objective of the breeding programme was to obtain a per
sistent, disease-tolerant, late-flowering red clover. Soi far these 
exoectatioas have been fulfilled and the variety should be of 
value as a summer feed producer for all forms of farming 
and especially dairy fanning where bloat can be controlled.. · 

Four acres of breeders' seed of the variety have been har
vested this year in Marlborough and a further 1.6 ha are still 
to be harvested in Central Otago. Other areas have been ·sown 
this autua:nn and further areas are planned for the spring. 
Seed to produce basic seed will also be sown this' spring and 
next autumn. 

Winter Growth Varieties 

'Grasslands Pitau' White Clover 

Because of New Zealand's dependence on white clover as 
a provider of cheap nitrogen for associated grass growth, the 
objective of this breeding programme wais to develop a variety 
that would narrow the winter gap in terms of nitrogen fixa· 
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tion but would do equally as well as 'Huia' white clover at 
other times of the year, in terms of both nitrogen fixation and 
production. In line with the data shown in Tables 2 and 3, 
it had previously been established that Spanish types of white 
clover showed these characteristics but produced poorly at 
other times of the year. Thus a programme was developed 
that involved crossing 'Huia' white clover material with 
Spanish white clover material followed by selection at various 
sites around the country, then backcrossiing selected progeny 
to 'Huia' white clover followed again by recurrent selection. 
The variety 'Pi.tau' white clover was the result (Williams, 
1974 ). Evaluations of the variety by Grasslands Drivisfon and 
the Field Research Division of MAF have shown that it has 
fulfilled breeding objectives but over a narrower range of 
the country than was first hoped. It will be a particularly 
valuable component of pa'Stures in areas of the country north 
of Palmerston North. Currently 12 ha of the variety are sown 
in the Mackenzie country that will be harvested rin summer 
1975. It is aimed thien to release seed of this for the produc
tion of basic seed for autiumn sowings, 1975. 

'Grasslands Matua' Prairie Grass 

Because of the winter feed prodluction potential of prairie 
grass, especially on more fertile dairy farms, and the lack of 
a certified vanety available to farmers that was reliable in 
type and of corifirmed agronomic performance, a breeding 
programme began in 1961. As wide a range as possible of 
Bromus types were collected, comprising 21 from overseas 
and 129 from pastures, wastelands and commercial sources 
in New Zealand. Then followed a selection programme over 
the next seven years which resulted in the present variety. 
Evaluations of this variety in the following four years showed 
the marked sup·eriority of it over all other lines, including 
Australian and New Zealand commercial lines (Rumball, 1974 ). 
A 6 ha block of seed sown in autumn 1973 in the Manawatu 
has produced enough ·seed to meet breeders' and basic seed 
requirements. The variety will thus be commercially avail
able this spring. 

Special Purpose Variety 

'Grasslands Maku' Lotus pedunculatus 

Considerable areas of New Zealand' are inherently low in 
phosphorus and on some areas where agriculture is practised 
white clover is not suitable - e.g., some hlgh country areas, 
and low fertility hlll country. These same areas required a 
legume of standardized type that would perform under these 
conditions, would fix atmospheric nitrogen, and would pro
vide food for livestock. Accordingly, about twenty years ago 
a range of Lotus varieties were collected and a plant breeding 
programme developed. Five pipe-line varieties were obtained 
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from this programme and, after a number of years of evalua
tion, especially in high country, a variety which was con
sidered suitable for defined areas of high country, especially 
as a revegetation species, was. submitted for acceptance to the 
N.Z. List of Acceptable Herbage Cultivars. The breeding pro
gramme involved crossing New Zealand' material with Portu
guese material (winter growth), both of which were first 
treated with colchicine to double chromosome numbers, then 
progeny were backcrossed to the New Zealand tetraploid 
material. During and after the programme., recurrent selection 
occurred over a number of sites (Armstrong, 1974). Since 
acceptance, work both by MAF and DSIR entomologists hais 
shown that the variety is also very tolerant of grns·s-grub, 
porina and black beetle attacks. This is now a very desirable 
feature of the variety and one that lends some hope to 
farmers in areas where these pests are undermining the 
profitability of farming - e.g., some areas of the Central 
pumices. Breeders' and basic seed of the variety has been 
produced on virgin peat in Waikato and the variety will be 
commercially available in 1976. The reason that seed produc
tion has been favoured on virgin peat in the Waikato is the 
complete absence of hard seeds of white clover. This will be 
the biggest problem in producing seed of new legumes. through
out the country that are true to type and are uncontaminated. 

There are a number of other programmes at Grasslands 
that will come to fruition over the next few years, or have 
just been 'initiated. Others are currently being planned. Each 
will be based on concepts such as those outlined in this paper. 
To do this, we will need to take account of baSli.c plant research 
results and we will need associated research around both the 
soil/plant and plant/animal interfaces. 
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THE PLACE OF NITROGEN FERTILIZERS TODAY 

T. E. LUDECKE 

Senior Lecturer, Soil Science Department, Lincoln College 

INTRODUCTION 

The use of fertilizer nitrogen in New Zealand compared with 
Eurnpean countries has been afliected traditionally by a num
ber of special circumstances: 

(1) Because of favourable climatic and soil conditions in 
New Zealand, clovers are able to fix very much more 
nitrogen than in Britain and European countries. 

(2) All water-soluble nitrogen fertilizers are imported, which 
has made them relatively expensive. Prior to 1968 the 
use of nitrogeh fertilizers was restricted to high return 
horticulture and arable crops. 

( 3) The grazed grass-clover association is the essential feature 
of New Zealand agriculture. In districts where climatic 
and soil conditions are favourable for arable farming, the 
mixed cropped-pastoral farm is the traditional enterprise. 
There are very few intensive arable cropping farms in 
New Zealand. The in situ grazing pastoral systems tend 
to build up soil nitrogen levels rather than deplete them. 

However, as shown in Fig. 1 the use of nitrogen fiertilizers 
has increased markedly in recent years. Figure 1 records, in 
thousand tonnes of nitrogen, all the nitrogen fertilizers sold 
annually in the 11-year period 1963-1973 by the three South 
Island fertilizer companies. In the five-year period 1968-1973, 
the use increased by nearly 800% . Probably the major reason 
for the very marked increase in sal1es is that the price of 
nitrogen fertilizers remained remarkably static over the period 
1964-1973 as shown in' Fig. 2. In the past six months prices 
have spiralled. In Southland in 1973 the price per kilogram 
of nitrogen as ammonium sulphate was 23.9 cents. At present 
it is 33.4 cents and by the spring, when the present supplies 
have run out, the price will be 59.0 cents. The corresponding 

16 
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FIG. 1: Tonnes of nitrogen sold by South Island fertilizer companies, 
1963-73. 
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FIG. 2: Cost per kilogram of nitrogen as ammonium sulphate and ur.ea. 
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costs for urea are 23.4 cents in 1973, 38.9 cents in May 1974, 
and 48.5 cents by next spring. It should be carefully noted 
that in these prices no allowance has been made for the fer
tilizer subsidy which is available to farmers on the first 30 
tonnes of fertilizer purchased. These tremendous price increases 
must make farmers query the profitability of applying nitro
gen fertilizers. The time is therefore opportune to review 
the place of nitrogen fertilizers in farming today. 

Monthly sales records in Canterbury and North Otago, by 
the two fertilizer companies, suggest that the use of nitrogen 
fertilizers in cereal cropping and grass seed production has 
increased markedly in recent years. In Southland the total 
sales of nitrogen fertilizers in 1972 were 1 000 tonnes of nitro
gen; by 1973 the sales had increased to 2 250 tonnes of nitro
gen. The area in wheat in Southland decreased from 13 600 
hectares ( 33 500 acres) in the 1972-3 season to 7 300 hectares 
(18 000 acres) in the 1973-4 season. In the Southland province 
there are very few intensiv1e horticultural units .so that the 
large increase in the use of nitrogen in this area has gone to 
provide out-of•season growth from pastures in the late winter, 
early spring period. 

THE USE OF NITROGEN FERTILIZERS IN WHEAT PRODUCTION 

It must be appreciated that almost all the nitrogen in the 
soil is in the organic form; nitrogen is an integral part of 
the complex humus molecule. This organic nitrogen is un
available to agronomic plants until it is converted by micro
organisms to the mineral or inorganic forms of nitrogen. 
There are two important inorganic forms of nitro~en -
namely, ammonium nitrogen (NH.-N) and nitrate mtrogen 
(NO,-N). Whea.t can be markedly deficient in nitrogen and 
yet appear~ unable to utilize the ammonium form of nitro
gen (Ludecke, 1972). 

An extensive series of trials with rates of nitrogen fertilizers 
on wheat, conducted by R. C. Stephe11! of the· Ministry of 
Agriculture and Fisheries, were reviewed by Ludecke (1972). 
It was found' that small but significant depressions in grain 
yields were likely to occur if nitrogen fertilizer i1s applied to 
wheat crops, when the nitrogen status of the. soil is high -
i.e., the first crops after good pasture. It has also been found 
(Ludecke, 1972; Dougherty and Langer, 1974) that the grain 
yield depressions followed a vegetative response to nitrogen 
fertilizers in the spring period. Dougherty and Langer showed 
that poor grain set was the major cause of the depressions. 
The grain ·set was probably restricted by the availability of 
carbohydrate during the early stages in the development of 
the wheat heads. , 

It has been found to be difficult to predict responses to 
nitrogen fertilizers from previous cropping histories (Walker, 
1969; Ludecke, 1972). In Canada it has been shown with barley 
that a measure of the levels of NO,-N to 61 cm at sowing 
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FIG. 3: Relationship between percentage response or depression in grain 
yield with levels of nitrate nitrogen to 60 cm in August. 

time in the spring gave an excellent indication whether a 
grain yield response would result from the application of 
nitrogen fertilizers (Soper and Huang, 1963; Soper et al., 1971) . 
In 16 experiments conducted by the Ministry of Agriculture 
and Fisheries and Lincoln College in the 1971-2 and the 1972-3 
seasons, it has been found (Fig. 3) that there is a very close 
relationship between the 11evels of NO,-N to 60 cm in August 
and the percentage response or depression in grain yields 
resulting from the application of 85 kg/ha of nitrogen in the 
previous spring. These 16 experimen~s covered a wide range 
of rotations and soil types. As shown in Fig. 3, if the levels 
of nitrogen in the nitrate form were greater than 100 kg/ha 
in August, then a depression in grain yields was very likely 
to occur. If the levels are less than 60 kg/ha, then a big re
SJ?Onse is likely to result from the application of fertilizer 
mtrogen. There was found to be no relationship between 
NH,-N levelJS in the soil in August and the response to nitro
gen fertilizers and this is further evidence that wheat cannot 
utilize NH.-N. 

Soils have no ability to retain NO,-N and this form of 
nitrogen is readily leached from soils during periods of heavy 
rainfall (Ludecke and Tham, 1971 ). During August and Sep-
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F1G. 4: Levels of nitrate nitrogen (kg/ha) al two sites in 1973. 

tember 1973, there were heavy falls of rain in Canterbury 
(187 mm at Lincoln College) and this resulted in big losses 
of. NOi-N by leaching from the surface horizons of newly 
sown wheat paddocks. Examples of these losses are shown in 
Fig. 4. Because of the leaching of NO,-N it appears that the 
correlations between soil nitrate leve ls to 60 cm and responses 
will not be as good in the 1973-4 season as in the previous two 
seasons. The correlations, however, appear to be strong when 
the soil nitrate levels were determined to 90 cm or the profile 
depth to stones. The levels of NO,-N to th!ese depths in 
August and September 1973, at 24 experimental sites, varied 
between 6 and 145 kg/ha of nitrogen. The NOi-N at 60 to 
90 cm is readily available to wheat crops. Investigations in 
Canada have shown that NOi-N and moisture in the profile 
from 100 to 130 cm is readily availabl e to barley crops (Soper 
and Huang, 1963). It was also shown that the NO,-N was 
removed before th'e crop reached the heading stage of growth. 

It appears that we have a very promising soil test for pre
dicting nitrogen depressions or responses on wheat crops. 
If the test again proves satisfactory in the 1974-5 season, then 
it is likely to be made available to farmers. 

USE OF NITROGEN FERTILIZERS IN RYEGRASS AND 
COCKSFOOT SEED PRODUCTION 

Both experimental results (Scott, 1973) and farmer experi
ence have shown that very big and highly profitable responses 
result from the application of fertilizer nitrogen to specialized 
ryegrass and cocksfoot seed crops. Rates of nitrogen up to 
100 kg/ha are recommended for Ruanui ryegrass crops and 
150 kg/ha for cocksfoot crops. The time of application of fer-
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tilizer nitrogen to ~rass seed crops is a~so important. Recent 
work by Hill ( 1971.) in the Manawatu showed that autumn 
appication of nitrogen to Ruanui ryegrass increased seed 
yields by 43 % , spring applications by 69 %, and split applica
tions by 126%. 

THE USE OF FERTILIZER NITROGEN IN PRODUCING OUT-OF
SEASON GROWTH FROM PASTURES IN THE LATE WINTER/ 

EARLY SPRING 

Magnitude of the Responses 

A large number of trials have been conducted by the Min
istry of Agriculture and Fisheries and the results were sum
marized by During and Weeda (1968). They concluded that 
the extra production which could be expected in different 
areas of New Zealand was as follows: 

Northern )lalf of the North Island 

Southern half of the North Island 

South Island 

Extra kg dry matter 
per kg N applied 

20-25 

10-20 
8-15 

Trials conducted by the Ministry of Agriculture and 
Fisheries since 1968 (O'Connor an'di Gregg, 1971) have given 
similar responses ·in the northern half of the North Island but 
increases from trials in 1sOUJthern districts were higher. 

A recent development has been the overdrilling. of lucerne 
stands with Tama ryegrass to increase late winter/early spring 
production. Vartha ( 1971) showed that nitrogen., when applied 
six to eight weeks before the greenfeed is required for grazing, 
gave gooidi responses of up to 30 kg of dry matter per kilo
gram of nitrogen applied. 

Time of Application of Fertiliz·er Nitrogen 

The general recommendation is to apply nitrogen fertilizers 
in July and August but applications 1should be delayed until 
September in colder districts. Later applications than Sep
tember give declining responses presumably because· of the 
release of nitrogen from soil organic matter as soil tempera
tures rise. 

Rate of Application 

The recommended rate of nitrogen, to provide out-of-season 
growth, is 4S to SO kg/ha (O'Connor and Gregg, 1971; During. 
1972) . At rates of nitrogen above SO kg/ha the magnitude of 
the responses decreases. 
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Spelling 

Ball (1970), from work in the Manawatu, emphasized the 
need to spell nitrogen-treated pasture. because grasses con
tinue to respond to nitrogen for at least eight wee~s after 
treatment. Scott ( 1963) at Invermay also illustrated this when 
he showed that cutting a nitrogen-treated area three times 
gave a smaller overall response than cutting only once at the 
end of the experiment. To utilize pasture under such a spell
ing system, a rotational grazing management system would 
have to be followed which suits cattle grazing far more than 
sheep grazing at this time of the year. 

Other Management Factors 

All other plant nutrients, particularly phospho·rus, sulphur 
and potassium, must be present in adequate amounts, other
wise a full response to applied nitrogen will not result. Pasture 
growth must also not be limited by adverse effects of soil 
acidity. Nitrogen fertilizers should be applied to pasture with 
a high ryegrass content. Ryegrasses are capable of cold season 
production in contrast to other species. Better responses are 
obtained if treated pasture is 5 to 7.5 cm long. Very short pas
tures are much slower to respond to nitrogen fertilizers. 

Prediction of Nitrogen R esponses in the Spring 

At a site at Aparima in western Southland we have been 
monitoring the levels of mineral nitrogen in an Aparima silt 
loam under pasture for two years. At this site rates of nitrogen 
fertili2Jer trials were laid down by W. H. Risk of the Ministry 
of Agriculture and Fisheries, in August 1972 and August 1973. 
The results of these two trials and the levels of NO,-N 0 to 
60 cm under pasture in late July in both years are given in 
Table 1. 

TABLE 1 

Rates of nitrogen (kg/ ha) 
0 25 50 100 

AUGUST 1972 TRIAL"' 
Total DM (kg/ha) 1 130 
Extra DM '(kg/ha) 
kg DM/kg N 

Amount of NO,-N 0-60 cm on Jul. 25, 1972: 

1 470 
240 
13.6 
4kg/ha 

1 730 
600 
12.0 

AUGUST 1973 TRIALt 
Total DM (kg/ha) 
Extra DM (kg/ha) 
kg DM/kg N 

470 570 660 
100 190 
4.0 3.8 

Amount of NO,-N 0-60 cm on Jul. 26, 1973: 78 kg/ha 

*Laid down Aug. 2, 1972, cut Sep. 27. 1972 (56 days) 
tLaid down Aug'. 2, 1973, cut Sep. 13, 1973 (42 days) 

2 050 
920 
9.2 

780 
310 
3.1 



N !TROGEN FERTILIZERS 23 

In 1972 when the levels of NO,-N in the soil were very 
low, the responses per kilogram of nitrogen were far bigger 
than in 1973 when the levels of NO,-N were far higher. In 
tills very preliminary study the level of NO,-N under pasture 
may also be indicative of the magnitude of responses to nitro
gen fertilizers. 

Comparison of the Cost of the Use of Nitrogen Fertilizers to 
Provide Extra Dry Matter with the Use of Meadow Hay 

Let us assume a bale of good meadow hay weighs 30 kg 
and is 85% dry matter and on the farm in the spring of 1974 
will cos,t $1.20. Therefore, there is 25 kg of dry matter in a 
bale and the cost ils approximately Sc per kg of dry matt:eir. 
The cost of nitrogen as urea in the spring of 1974 will be 
48c/kg. In the spring of 1972 each kilogram of nitrogen, at 
recommended rates, produced 12 kg of dry matter which 
would cost in the spiing of 1974 4c per kg of dry matter. In 
the spring of 1973, each kilogram of nitrogen produced only 
an extra 4 kg of dry matter, which would cost 12c per kg of 
dry matter. 

With the steep increase in the cost of nitrogen fertilizers, 
their use to provide extra dry matter in the late winter/early 
spring period is going to be competitive with the cost of 
meadow hay only in seasons when big responses are obtained. 
In these fertilizer costings no allowance has been made of 
existing or proposed subsidies to farmers. 

CONTINUOUS USE OF NITROGEN FERTILIZERS THROUGHOUT 
YEAR 

Very little work was done in New Zealand prior to 1970 
on this aspect of nitrogen fiertilizers, mainly because fertilizer 
nitrogen was never seriously considered as a replacement for 
clovers. Three experiments in the Waikato prior to 1970 failed 
to give big increases in pasture production even with very 
high rates of nitrogen (Karlovsky, 1964; Weeda, 1970). Subse
quent experiments by the Ministry of Agriculture and 
Fisheries, in other parts of New Zealand, gave bigger increases 
in total dry matter production from pastures. The increases 
have been of the order of 30% (O'Connor, 1973). The results 
of a detailed grazing experiment on a Waikiwi silt loam in 
Southland in the 1973-74 season are shown in Table 2 (Risk; 
pers. comm.). 

TABLE 2 

Treatments · 

No nitrogen 
Nitrogen 100 kg/ha (SO kg spring and autumn) 
Nitrogen 400 kg/ha (SO kg every six weeks) 

Dry Matter (kg/ha) 
Total Grass Clover 

11 9SO 
12 860_ 
lS 070 

6 160 
7 970 

14 020 

s 790 
4 890 
1 oso 
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The total production was increased by 26% with 400 kg/ha 
of nitrogen which represents only approximately 8 kg of dry 
matter per kg of nitrogen. The grass production increase d 
by 128 % but the clo'V'er production decreased by 82%. In 
other experiments condu cted by the Ministry of Agriculture 
and Fisheries it has also been recorded that the clover con
tent of the swards declined under continuous nitrogen (O'Con
nor, 1973) . 

At the current prices of nitrogen fertilizers, it is unlikely 
that the continuous use of nitrogen would be economic ex
cept in specialist, high-return li'V'estock enterprises. 

CONCLUSION 

In this paper an attempt has been made to show how the 
place of nitrogen fertilizers in arable and pastoral farming 
today will be governed by the proposed high cost of those 
imported water-soluble fertilizers . 

Finally, two problems might be posed: 

(1 ) 

(2 ) 

Has the time arrived when we must consider manufactur
ing these fertilizens in New Zealand using natural gas in 
the North Island as the e nergy source or, if it is. politically 
mol"e expedient, electric power from Manapouri? 

Should Government not be asked to subsidize nitrogen 
fertilizers heavily so that the cost to the farmer is no 
more than the present high price of 35c per kg of nitro
gen. 
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BEEF FEEDLOTS 

Impressions of the N.Z. Society of 
Animal Production's Symposium 

A. M. NICOL 
Lecturer in Animal Science, Lincoln College.-

INTRODUCTION 

It should be made dear at the outset that this paper iJs a per
sonal summary of the Feedlot Symposium held by the Ne'"'. 
Zealand Society of Animal Production and not necessarily' 
the thoughts of the Society. 

A feedlot can simply be described as a situation where cattle 
are confined and have their feed carried to them. They can, 
therefore, range from a simple off-paddock wintering pad to· 
the SOJ?histicated multi-million dollar indUIStry of the U.S.A •. 
Since 1t was stressed at the Symposium that anybocfy con
templating feedlotting at any level should have a very clear 
idea of his aims and object, it is worth while to discuss 
briefly the various poslS!ible reasons for confining cattle and: 
hand-feeding them. 

USES OF A FEEDLOT 

The following possible reasons for using a feedlot were meh
tioned during the Symposium, although some received more 
discussion than others. 

( 1) As a method for converting large grain surpluses to meat 
protein. 

(2)_ As an application of research work investigating high 
liveweight gain and feed conversion efficiencies in cattle. 

( 3) To spread a seasonal kill. · , _, 
( 4) To better guarantee a consistent supply of beef. , . 
( 5) To produce a type of beef which would otherwise not· bC 

possible. · 
( 6) To providle strategic off-paddock feeding to avoid wet 

winters, dry summeris. 
(7) For situations where the dry matter grown cannot be 

successfully utilized by the grazing animal. 

25 
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The great U.S.A. foedlot industry, which is very far re
moved from farming, began as a method of using surplus 
grain and now the American people have become so dependent 
on beef from feedlots that they must continue. The develop
ment of the "barley-beef" system in the U.K., which involved 
feeding high quantities of grain to efficient young cattle, had 
a dramatic rise in popularity in the 1950s and 60s, but now 
with grain and calf prices sky-rocketing little more than 10% 
of U .K. beef is produoed by this method. 

Feedlotting is claimed by the New Zealand meat exporting 
companies to be a possible method for spreading the kill and 
therefore may have financial benefits to them which would 
not be available to other producers. Thi1s argument is surely 
only sound when the present facilities are not capable of 
coping with the current kill on a seasonal basis. If the facili· 
ties are available, then spreading the kill would mean that 
they would not be fully used at any time of the year. 

A market for chilled cuts has opened up in recent years, 
mainly to Japan and to a lesser extent the hotiel and restaurant 
trade in the Pacific, anid'. even in small amounts to the U.K. 

The export ·of chilled, vacuum-packed cuts normally re
quires a ' continuous supply of beef of the desired type and 
feedlots have been suggested as an aid to this· end. Not only 
does the chilled beef cuts market require a consistent supply, 
but it needs a guaranteed regular shipping service with no 
hold-ups andl an expeditious use at destination, siince its shelf
life is restricted. Obviously it must command a substantial 
premium. 

The Japanese market for chilled beef is quite tightly con
trolled by a q4ota system and has been demanding cuts from 
larger animals and with a higher degree of marbling than is 
normally achieved in our traditonal grazing situation. This 
special requirement has normally been claimed to be due to 
a desire on their behalf to obtain meat similar to their kobe 
beef, but in my view is just as much a result of the American 
influence anid presence of American beef on the Japanese 
market. It has been suggested that a high grain diet in a feed
lot would be the best and only way to produce this type of 
meat, but little consideration has been given to alternatives 
such as test-marketing some fat, grass-fed beef or the supple
mentation of grain at pasture to increase marbling and im• 
prove fat colour. 

Little mention was made of what I personally feel is one 
of the most important uses of a feedlot in New Zealand and 
that is as a method of removing cattlie from the grazing situa
tion where this is desirable. Two situations which are very 
close to us at Lincoln immediately spring to mind as potential 
uses of a feedlot of this type, and they are: 

( 1) · On an intensive . beef/lucerne farmlet which Lincoln has 
recently 'established, the dry matter production per hec
tare was reduced up to 50% on the area which was used 
for winter feeding. 
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(2) If breeding cows are to be supplementary fed for several 
months on roughage, it is advisable to remove them from 
pasture so that any pasture which grows may be UJsed by 
more productive stock. 

The final suggested use of a feedlot is in a situation where 
plants that have a very high dry matter production per hec
tare cannot be utilized sufficiently well unless they are har
vested mechanically and fed to the animals. Maize is the 
obvious example here. A big question mark still remains on 
the overall comparison of this concept with one of accepting 
lower dry matter production from plant species which can 
be grazed in situ. 

FACILITIES 

Having decided on the reason for using a feedlot, it is 
necessary to know what facilities will be required and conse
quently the capital cost of the feedlot. The following are re
quired: 

( 1) Pens: Between 7 and 40 m1 per head appears to be the 
recommended space, but there is little evidence of what 
the optimum mob size is for best performance of the 
cattle. U.K. work suggests as few as 15 per pen but in 
the U.S.A. feedlots hold up to 100. The density of stock 
in the pen can be manipulated to control dust and mud, 
which cause pollution problems. Very dry situations will 
reduce odour and fly problems, but may cause dust and 
do not allow the maximum decomposition of the manure 
which at a denstiy of 20 m ' /head amounts to 2 tonnes/ 
ha/day. On the other hand, a very wet situation, while 
keeping the flies away, increases the odour and can re
duce animal performance unless provision is made for re
moval of the manure. 
A 4% slope is recommended for the pens to allow for 
runoff but no rw1off should occur unless there has been 
more than 1.2 cm of rain in a period when there was no 
rain in the previous 72 hours. A 600 mm annual rainfall is 
considered the maximum for an open feedilot. 
Any runoff which does occur can, of course, cause surface 
water contamination unless steps are taken to pond it 
and allow for evaporation to dispose of excess liquids, 
but evaporation rates are low in the winter. Unless local 
soil conditions are right, ponding can cause groundwater 
contamination. If soil is considered as a manure disposal 
site rath!er than for nutrient recycling, crop yields can be 
adversely affected. 
One suggestion was that the best method of disposal 
was to dry it, bag it and sell it. No doubt this waste dis
posal plan would be quite acceptable to the local catch
ment board. 
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(2) 

(3) 
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Troughs: Feeding troughs should be 15 cm/he3.d for all 
lib. feeding and 45 cm/head' for adult cattle not bcing fed 
ad lib. Water troughs should be sufficient to supply 45 to 
90 litres/ day. 

Shade and Shelter: Shade may be required under very 
hot situations and shelter if in higher rainfall. Beware nor 
to shelter around feeding area only, as animals would 
congregate around the troughs. 

The consensus of opinion seemed to be that the capital 
cost of pens, races, feeding troughs, and feed and animal 
handling facilities would be somewhere between $35 and $90 
per head, although if the cost included sophisticated harvest
ing, storage and ~eed preparation equipment, the capital cost 
could rise to $300 + per head. It was pointed out that the 
fixed capital interest charge per head depends also on the 
number of groups of cattle going through the feedlot and the 
number of days it is operating fully. 

Further working capital of $40 to $60 per head may also 
need to be allowed for the cost of feed, labour, transport and 
health on the first intake of animals. 

ANIMALS 

The capital required for purchase of animals for the feedfot 
will be determined by: weight, breed and type, availability, 
and value for other purposes. 

A lighter animal is worth less per head than a heavier one 
but normally more per unit liveweight, which iis a reflection 
of the lower interest charge per head and the potential higher 
feed conversion efficiency of the smaller anima 1. 

The breed of an animal will affect its performance in the 
feedlot in terms of growth rate and feed conversion efficiency 
and the type of carcass produced. The later maturing breeds, 
with their faster growth rates· and good efficiencies, wollild 
appear ideal for feedlotting; however, even under a high 
level of feeding they may not have :Sufficient marbling or sub
cutaneous fat for some markets (e .g., Japan). The same ap
plies to bulls versus steers . On the other hand, the early 
matul'ing breeds if taken into a feedlot at a young age 
(weaner) and fed on a high concentrate ration will produce 
a fat carcass at weights too light for the markets. The alterna
tive is to reed these weaners on a lower quality ration, so 
they grow rather than fatten, but this means slower growth 
rate and therefore a decreased turnover of stock through the 
feedlot. 

Although in New Zealand there are still a number of older 
(2-year-old) traditional beef animals which can make quite 
efficient feedlot gains for short periods of time by virtue of 
compensatory growth, the availability of this type of cattle in 
the future is a little uncertain as the average age of slaughter 
continues to fall. 
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The potential value of an animal for other purposes, finish
ing on grass, or for immediate slaughter, must ultimately 
control the in-going value of cattle to a feedlot. 

FEEDLOT FEEDING 

Having designed a feedlot and decided what animals suit 
the requirements, it is then necessary to design a suitable 
feeding plan. The amount of energy supplied is the main de
terminant of feedlot performance in terms of growth rate 
and therefore feed convensiion effici1ency, as it is of course in 
the grazing situation. However, maximum feed conversion 
efficiency will not be achieved unless protein (minimum of 
10 to 13% CP), mineral and vitamin levels are satisfactory. 

Since feed costs are likely to amount to 65 to 75% of the 
total variable costs of the feedlot, some method is necessary 
to compare the energy value and costs of feeds. Unfortunately, 
this unit of comparison becomes more complicated almost 
daily and at present it is the metric megajoule (MJ) . Tables 
can be computed to show the relative value of fteeds in terms 
of MJ /kg DM and the cost of feedls in cents/MJ. On an MJ /kg 
DM basis, feeds rank from high figures of 11 to 12 for grain, 
leafy pasture and succulents, through good silages and hay 
to a low figure of 6 to 7 MJ /kg DM for straws. On a cost 
basis they tend to rank from grass at something like 0.lc/MJ, 
through silage, roots and hay, to grain at 0.6c/MJ. 

Armed with this information, and the requirements for 
animals of various sizes and growth rates, luckily also now 
expressed in MJ per head per day, the rations required and 
their cost can be computed. Compute is literally the word in 
the case of the big American feedlots where small changes in 
the relative costs of feed or feed con ersion efficiency can 
have an important effect on profitabilit)I. Generally, feed costs 
per kilogram gain decrease with incre sing growth rate and 
ration quality. 

It is comforting to know that if one's sums are done cor
rectly, the growth rates and intakes of the animals will be 
reasonably as 1expectedl. The disappointing news is that 50% 
of feedlots surveyed in New Zealand at present could not supply 
details of the necessary facts on group sizes, sex, length of 
feeding period, initial and final liveweights, and quantity and 
quality of feed, to permit an evaluation of their feeding plans. 
The only growth rate obtained in the survey over 1.5 kg/day 
was one of 1.8 kg/day for which the initial and final weights, 
ha:d been obtained by eye. 

For. m.ost of those at tJ::e Symposium th~re was. a fascinating 
description of the special feed preparation techniques now 
available to encourage those last few units of F.C.E. out of the 
U.S.A. feedlot industry. It was intriguing to hear that in addi
tion to simple rolling, cracking and pelleting, gr~ can be 
pressure cooked in its own moisture and then "popped" be
fore feeding. One couldl not help but wonder whether there 
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was a free gift in each ton and if the cattle swap them with 
their friends to make up the full set. 

HEALTH 

Apart from the normal control of internal and external 
parasites, which do not assume any less importance in the 
feedlot, and ensuring that mineral deficiencies do not exist, the 
main health problems appear to be due to taking an inade
quate period to build up grain rations. It is not the level of 
feeding but the 'speed of increasing the grain which causes 
rumenitis, which may cause ldeaths and also poor gains in 
the sub-clinically affected. 

FACTORS AFFECTING PROFITABILITY 

It was pointed out very strongly that while one can budget 
a feedlot enterprise and look at the effect on altering some 
of the paramet·ers, it becomes a difficult business when it is 
combinations of the various factors which alter together. 
However, the main factors to be considered are: 

( 1) The capital cost, throughput and therefore interest charge 
per head. 

(2) Feed costs based on feed value and feed requirements. 

( 3) The value of the gain. 

The value of the liveweight and carcass weight added to 
the animal in a feedlot are dependent on: 

(1) The cost in cents/kg liveweight at purchase. It was point
ed out firmly that in many cases this is considerably 
higher, up to 25% higher than the value of the animal 
at slaughter. The depreciation in value per kilogram live
weight between purchase and sale is greater on the small 
animal and greater when stock values are high. This dif
ference in value/kg liveweight makes straight compari
sons between feed costs and value of carcass gain un
realistic in most cases. The comparison must be between 
total feed costs and margin between purchase and sale 
price. 

(2) The dressing-out percentage, or carcass weight as a per
centage of liveweight, is influenced by liveweight, car
cass fatness and the quality of a diet. Since animals out 
of a feedlot are likely to be heavier, fatter and off a less 
fibrous diet than those off pasture, it is to be expected 
that dressing-out percentages will be better than from a 
similar aged animal off grass. This should be remembered 
when forecasting a carcass weight increase over a period 
in a feedlot. 
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CONCLUSIONS 

The Animal Production Society's Symposium did 111.)t come 
to any concluSlions about the profitability or plaoe of feed
lots in New Zealand, but it did not set out to do so. Its aim 
was to present the facts which were known and highlight areais 
where the picture was incomp~ete and to arm those present 
with the tools to evaluate any specific case on its own merits . 
I think it achieved this to a considerable degree, but I did 
feel that it was rather too slanted towards the concept of a 
feedlot in the sophisticated U.S.A. sense and rather played 
down the less glamorouis but perhaps more applicable feeding
pad idea which may be of more immediate value to New 
Zealand beef production. 

(Note: Copies of the complete papers presented at the Symposium are 
available from Editorial Services Limited, Box 6443, Wellington.) 



ORGANIZATION OF LIVESTOCK IMPROVEMENT 
IN NEW ZEALAND 

A. T. JOHNS 

Director-General, Ministry of Agriculture and Fisheries 

INTRODUCTION 

Many New Zealanders, andl New Zealand farmers in partiou
lar, have often had the satisfaction of saying overseas or to 
overseas wsitors in New Zealand, "we have developed the 
most efficient system of graissland farming in the world". 
How true is this today? Thanks to a comparatively equitable 
climate, New Zealand has certainly developed better than 
most the ability to grow pasture on soils that are inherently 
infertile. But how efficient are we in converting this into 
meat, wool and dairy products? It has been possible to pro
duce farm products cheaply b ecause feeding costs have been 
low. This has allowed less emphasis to be placed on animal 
efficiency than has occurred in a number of less favourably 
placed overseas countries. 

In the 1960s the slogan was increased stocking rate - put 
on more animals to eat the grass that is going to waste; in
crease rates of fertilizer application to grow more clover and 
grass; the nitrogen produced by the clover must be eaten 
by the animal and returned in the dung and urine to grow 
more grass and allow further increased carrying capacity. 
This was effective in increasing production during a cycle of 
seasons with adequate rainfall. In order to increase stock 
numbers there was less culling of animals and a retention 
of isome breeding stock that would normally have gone to the 
works. 

However, as in most t rends , it may have been carried a 
little too far. The pendulum has now swung back, at least 
part of the way, and I believe that there is again a rapidly 
increasing inteTest in individual animal performance. That 
this interest is not new is illustrated by the history of animal 
evaluation in this country. 

32 
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HISTORY OF DAIRY HERD IMPROVEMENT 

Understandably, the dairy industry has the longest history 
of individual animal performance recording because differ
ences in per cow performance are much more obvious from 
what appeared in the bucket, than the differences in growth 
rate of sheep and cattle. The N.Z. Department of Agriculture 
Annual Report of 1895, reflecting the more advanced ideas 
of the time, advised dairy farmers who were dissatisfied with 
thieir returns from the dairy factories "to go in for Babcock 
testers so that they can test the quality of milk for each oow 
and at the same time weigh it and keep a proper record of 
results .... The keeping of records is of greatest value to the 
farmer for without records it is impossible to adopt any new 
system of dairy farming or to improve on the oJd one". 

Experimental work proceeded on systematic herd testing 
for a number of years and in 1905-6 the system evolved was 
applied to a number of farms in the Manawatu. Recording 
was considered a guide to culling the uneconomic producers 
- not as a selection aicJI for the pedigree breeder. 

It was not until 1912 when the Dairy Division Certificate of 
Record system was introduced that interest centred on indi
vidual yields of high producers for their value in assisting in 
sales of pedigree animals. This testin~ by the Department soon 
led to the formation of herd testmg associations, as had 
occurred in Denmark. Government recording terminated in 
1951 and it became entirely farmer-controlled, through the 
Dairy Board taking control of all herd recording and 
eventually operating through five regional Herd Improvement 
Associations in the North Island and one in the South. 

In 1937 the Dairy Board introduced progeny testing on 
a national scale and after a numbeir of years of experimental 
work at Ruakura commenced artificial breeding services on 
a commercial basis in 1950 in collaboration with the herd 
improvement associations. 

BEEF PERFORMANCE RECORDING 

This commenced in 1958 with the weighing of cattle at 
Waikeria Youth Centre and in some Angus studs by staff 
of Ruakura. This work was initiated to determine the degree 
of inheritance of liveweight gain, a study that has continued 
ever since. 

The Meat and Wool Boards' Sheep and Beef Cattle Survey 
collaborated with Ruakura and introduced a weight gain re
cording scheme for cattle in 1963. This scheme was used 
primarily in stud herdls and by 1972 servioed some 325 herds 
on a fee charging basis. However, the charge did not cover 
costs, and financial assistance was provided by the Meat and 
Wool Boards. It was decided to discontinue the Sheep and 
Beef Cattle Survey in 1972 but to continue beef recording on 
a temporary basis until finality could be reached in the 
formation of a new national livestock improvement organiza
tion. 
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In 1973 the recording service was revised and expanded and 
offered under the name "BeefPlan" with staffing and financial 
Government support through the Ministry of Agriculture and 
Fisheries and the Meat Board and administered! by the Dairy 
Board and Livestock Improvement Association. 

SHEEP FLOCK IMPROVEMENT SERVICES 

The National Flock Recording Scheme was introduced in 
1967 by the Ministry of Agriculture after consultation with 
breed societies. For the initial three years the cost was borne 
by the Ministry with grants from the Meat and Wool Boards. 
Since 1971 a charge has been made, with the deficit being 
made up by the Ministry. 

The original scheme was based on a report prepared by 
Prof. A. L. Rae of Massey Univers,ity and E. A. Clarke of 
Ruakura. This was designed to provide information to assist 
the farmer in selecting for fertility and fleece weight and, in 
the case of the down breeds, growth rate. A separate division 
of the Ministry of Agriculture containing the sheep and wool 
instructors and a number of graduates were instrumental in 
introducing the scheme in which recording is done by the 
farmer. These staff were later incorporated into the Advisory 
Services Division. 

By 1973 the· service was being used in over 600 flocks. There 
had been little change in the service offered since its incep
tion and it was obvious that improvements were required. 
A technical advisory committee was appointed last year and 
its recommendations are now in the process of being imple
mented. 

GROUP BREEDING AND THE FORMATION OF NUCLEUS 
HERDS OF HIGH PERFORMANCE 

Any survey of the development in livestock breeding would 
not be complete without a mention of the importance of 
the formation of nucleus flocks and herds chosen on the basis 
of performance in both the private and government sector 
and the formation of groups of breeders who havie similar 
breeding aims - i.e., to maximize genetic progress. However, 
as this subject will be covered by a following pape·r this de
velopment will not be discussed here. 

The brief outline of the history of dairy cattle and sheep 
performance evaluation in New Zealand has shown that gov~ 
ernment officers have often been the spur in the development 
of organizations, to make use of new techniques. With some 
notable exceptions, breed societies have been conservative and 
a little tardy in the use of new developments in genetics. 

However, bree:d societies, through their members, were 
responsible for the tremendous world-wide animal improve
ments during the last century and almost everywhere 1>ociety 
members should represent that sector of breeders really dedi
cated to animal bre~ding. They should have the producers 
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capable of seeing the entire animal behind the accumulated 
data presentecl by the computer and be able to• apply the 
husbandry techniques required for expressing the genetic 
potential. 

The development of animal breeding was, and to a certain 
exre:nt still is in New Zealand, marked by controversy over 
the evaluation of an animal according to appearance or per· 
formance, the merits of "natural" and "artificial" mating, and 
the effectiveness of individual against mas1s selection. 

No doubt these controversies will continue, but why with 
a well educated farming community have we been slow in 
resolving them? 

I believe that some of the factors are as follows: 

( 1) As New Zealand1's greatest asset is a favourable climate 
for pasture production, the main emphasis in both re· 
search and its application has been in this area. We have 
not been so conscious of differing efficiencies between 
animals as in countries where concentrate feeding is 
used widely and hence feed intake i1s easily measured 

(2) 

(3) 

directly in quantity and cost. 
We have been rather slow to overcome the emphasis 
that has been placed on purity of breed and purebreeding 
as keys.ton!es in animal improvement. Those breeders who 
developed the traditional breeds that have served us so 
well in the past di.id so for a market that has since shown 
considerable change. It is sometimes forgotten that the 
foundation animals of these breeds themselves were only 
small 1samples selected visually for special characteristics 
and then in-bred. These selected animals could not have 
included all the most favourable genes available in the 
population and indeed could have included unfavourable 
ones. 

I do not believe that many farmers now consider that 
we have seen the last of new breeds nor is improvement 
in lives.tock production to b e re1stricted entirely to the 
major sheep and cattle breeds that served us well and 
for so long. I believe we now have a much greater aware• 
ness of the need to improve per-animal performance and 
taii.lor their characteristics to the demands of the market 
place. 
We now live in a periO'd dominated at least in many 
countries by planned livestock breeding based on popula-
tion genetics and supported by electron:ic data processing. 
The imyossibi11ity of determining the precise genetic 
potentia of an individual animal because of the random 
distribution of parent genes m the progeny has neceS>sii
tated the application of mathematical methods, in order 
to predict the genetic constitution of future generations. 

In modern breeding the measurement of heritability co
efficients has become of utmost importance and so there 
has been the development of performance and progeny 
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testing, estimates of breeding value, and planned mating 
within breeding pro~aimmes. These measures generate 
masses of data reqmring statistical evaluation, possiible 
only with modern data processing equipment. 

At first sight the very nature of these new concepts 
and their new language appear far too academic to the 
farmer. He sees his individual skills being replaced by 
a state-run or factory-like procedlure in determining his 
breeding programme. 

I do not blame a farmer for being sceptical. We are 
all used to the narrow specialist in science or in any 
other profession who achieves considerable progres\S in 
a narrow field but is restricted by blinkers from fitting 
his findings in a practical manner into the broader fields 
of overall animal production. We need his enthusiasm but 
we nee:d as much the broadly based scientist'S· who can 
evaluate and apply the various scientific advances in a 
balanoed manner to our animal industries and in doing 
so be able to obtain the confidence of the farmers. With
out doubt the final application of the new population 
genetics must make use of the new scientific tools and 
methodls while being tempered by the accumulated wis
dom and experience of the succes.sful breeder. 

I believe that any organization dleveloped to assist in 
the improvement of our livestock must be controlled by 
the farming industry, but also be one which makes use 
of the extra aids provided by the sdentist, in addition 
to the skills of the traditional breeder. 

LIVESTOCK IMPROVEMENT ORGANIZATION 

My own thoughts on the organization for the improvement 
crystallized from the meetings of the committee set up in 
1968 to advise the Minister of Agriculture on the breeds of 
cattle and sheep through Somes Island. 

It was obvious, that, if improvement was to be achieved 
in the livestock indiustry as a result of the introductions and 
experimental programmes carri:ed out by the Ministry, it 
would be desirable to control the release of the best animals 
to those who would undertake to cull progeny that do not 
come up to a performance standard set by an overall national 
body representative of breeders and others concerned. 

As has already been pointed out, it had become obvious 
that 1some form of organization was needed for the farmer 
to have at his disposal means for the quantitative assessment 
of desirable characters of commercial importance to assist 
in the selection of animals of superior genetic merit. The 
introduction of exotic breeds and the interest in cross-breeding 
made it imperative that performance data be collected to 
enable the merit of traditional breeds to be assessed in re
lation to that of the new introductions and that of their cross
bred progeny. 
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Cabinet approval was obtained in 1969 for cliscussi1.)ns tu 
be held with the producer boards on the establishment of a 
lives.tock improvement organization and its financing and 
functions. 

Since 1969 a long series of discussions have been held 
involving representatives of the producer boards, Federated 
Farmers, breeders and technical people from the universities, 
boards and Ministry of Agriculture to -determine (a) the best 
organizational structure or structures for the operation of 
improvement schemes for sheep, beef and dairy cattle, and 
( b) the technical details of the rncording schemes to provide 
the farmer with the information he needs. 

Five years of discussion and still no livestock improvement 
organization may seem a long geisrt:ation period for any such 
development. However, a good deal has. been done in this 
period and considerable progress has been made in the indi
vidual recording schemes already in existence. 

The main cornsiderations from the practical point of view 
were to determine how to: 

( 1) Provide an effective animal evaluation service to the 
farmer at reasonable cost with the proviso that it be self
supporting or largely so. 

(2) Make best use of the few peop1'e available with the neces
sary skills. 

(3) Elect or appoint management or advisory boards repre
sentative of the users of these animal evaluation schemes. 

It is easy to plan an ideal scheme with computer facilities, 
programmes, advisory staff, geneticists, research personnel 
and administration staff to provide a most sophi•sticated ser
vice to breeders but such a ·servioe would be beyond the 
pockiets of the majority without a massive subsidy. 

It became obvious early that a unified organization to look 
after the interests of sheep, beef and dairy would be the moot 
realistic an:d effective in the interests of economy of both 
finance and of scarce personnel. Jt was also realized that it 
would be the most difficult to achieve because: of the differ
ences in outlook between the three sections, sheep, beef and 
dairy. 

The most highly developed organization in the livestock 
improvement was obviously that in the dairy sector run by 
the Herd Improvement Council through its herd improvement 
associations each with its own management committee and 
with total assets of over $3 million. The Herd Improvement 
Council had in fact during 1970 been looking at the desirabil
ity of an extension of livestock improvie:ment services conse
quent upon the interest in the producti.on of beef from the 
dairy herd. This was making necessary the evaluation of some 
sires for the purpose of both milk production and growth 
rate for animals saved for beef. 
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In June 1972, the administration of the national beef re
cording service was assumed by the Dairy Board at the re
quest of the Meat Producers Board. This was because the 
Meat Producers Board, and the Wool Board had discontinued 
the Sheep and Beef Cattle Survey, of which the beef reco<rd
ing service was a part. It was arranged that the Dairy Board, 
through its Herd lmprovement Council, would admiruster the 
service for a year with existing financial support from the 
Meat Producers Board and Wool Board, while tne longer term 
future of the service was being decided in the light of pro
gress towards a new national livestock improvement organiza
tion. 

Earlier in 1972 a committee had been set up by the Minister 
to consider the servioes that should be provided under a 
national organization for the national sheep and beef cattle 
industries and the means whereby such s1e1rvices should be 
organized and carried out. The Committee's Report, which 
has become known as the Dryden Report, was published in 
June 1972. The Dryden Report cons,idered that the existing 
flock recording scheme provided a suitable base for extension 
or enlargement but commented on some of the problems and 
difficulties associated with the scheme. Among suggestions 
for overcoming these problems were more prompt data pro
cessing and the introduction of a two-tier sys.tern of record
ing. 

following the Dryden Report, a steering committee consist
ing of representatives of the Ministry and of the Dairy, Meat 
and Wool Boards met and agreed to various proposals that 
had been put forward, including the setting up of a Livestock 
Improvement Technical Advisory Committee with terms of 
reference covering sheep, dairy and beef improvement. This 
Committee was subsequently appointed by the Minister. 
Among other functions it was requested to inves,tigate techni
cal aspects. oif the present flock recording scheme and to con
sider what changes are necessary or desirable. 

The Techni.cal Committee, chaired by Dr L. Wallace, rer 
ported earlier thi·s year with a summary of recommendations 
as follows: 

- Performance recording is an essential basis for national 
flock improvement and should be widely encouraged. 

- The present flock recording scheme should be modified 
forthwith to prmride for annual sire summaries, annual 
lambing summaries, and the inclusion of additional but 
chargeable recording options. 

- A simplifiedl flock recording scheme should be immediately 
initiated and vigorously promoted. 

- Comprehensive analysis of data already collected should 
be undertaken with a view to improving the efficiency and 
usage of flock recording. 

- All flock recording activities should be integrated as soon 
as practicable within an expanded national scheme to be 
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known as "SheepPlan", with alternative services appro
priate to the dlifferent main groups of users. 

- Development and implementation of fully effective flock 
recording programmes require subs·tantial increases in pre
sent staff, facilities and finance, provision of which is 
considered to be urgent. 

Dr D. C. Dalton has now been given the job of imp1ementing 
most of these recommendations over the next 12 months. 

The setting up of beef recording on a more. permanent 
basis was commenced in October 1972 by the Minister of 
Agriculture and Fisheries appointing an Interim BeBf Com
mittee of five beef farmers with a member of the Meat Pro
ducers Board as Chairman (initially A. D. Begg, followed by 
J. L. Daniell). 

The Herd Improvement Council appointed six of its mem
bers as a subcommittee to meet with the interim Beef Commit
tee as necessary. These two committees, after initially meet
ing separately, now meet jointly. In mid-1973, herd\ improve
ment associations began co-opting beef representatives to their 
management committees. The Combined Beef Committee felt 
that the herd improvement associations might be more ac
cepted by non-dairy farmers if they changed their names to 
Livestock Improvement Associations. Associations agreed to 
change their names and amend their rules where necessary 
to allow beef farmer membership and in some cases to pro
vide representation on their management committees. 

The recommendations of the Combined Beef Committee re
sulted in Government and the Meat Producers Board provid
ing the necessary finance to establish the revised beef record
ing service in July 1973. It was named BeefPlan and i:s ad
ministered by the Livestock Improvement Association and the 
Herd Improvement Council. Dr G. C. Everitt was seconded 
from the Ministry of Agriculture as the man to spend full 
time on getting the plan into action. 

The Interim Beef Committee was appointed by the· Minister 
in the absence of any appropriate electoral mechanism. He 
asked the Committee to make recommen:dlations on beef re
cording services and on the means of rep~acing itself with an 
elected body. Recommendations on this later aspect have yet 
to be made. · 

PRESENT POSITION 

At this stage there are: 

( 1) A long-established improvement plan for the dairy indus
try which is administered by the Herd Improvement 
Council and the Regional Livestock Associations. Modifica
tions to the relationship between the central body and 
the association are at present being discussed. 

(2) A flock recording service operated by the Ministry of 
Agriculture and Fisheries with an advisory committee ap-
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pointed by the .Minister. The scheme is being upc'.iated in 
the light of experience gained since 1967 to morie closely 
meet the needs of the sheep industry. No elected pro
cedure for the future has yet been devised. 

(3) A beef recording plan as outlined. 

( 4) A Technical Committee which has already reported on 
the flock recording scheme and is advising on the beef 
and dairy plans. The T'echnical Committee consi:sts of the 
chairmen of the Sheep, Beef and Dairy Committees, and 
scientists of note in their particular fields. 

The Dryden Committee considered that there are advantages 
to be gained for all three sectors, dairy, sheep and beef, if 
there was some unification of operations. The recommenda
tions provided for a Beef Improvement Council and a Sheep 
Improvement Council in parity with the Herd Improvement 
Council with each deciding policy for its own sector. The 
report goes on to say: "To promote the closest co-operation 
between Councils and if so desJred encourage the eventual 
and formal integration of all three services, it is suggested that 
a further organisation be placed over the three Councils . 
This body would take the form of a National Livestock Im
provement Organisation." 

In deciding the membership of the Beef and Sheep Coun
cils, the Committee regarded it as very important to give 
adequate representation to the users of the services. With the 
dairy scheme thrs is relatively simple, because of the indus
try's wholly co-operative marketing structure, with the dairy 
improvement services being organizeidl into s.ix riegional a:sisocia
tions (5 in North Isiland and 1 in the South) . However, as the 
sheep and1 beef 'industries are litructured quite differently , it 
was considered more appropriate for representation on the 
Councils to be by breeds rather than by regions. 

The recommended composition of the Sheep and Beef 
Councils was to include breed representatives, appointed1 re
presentatives of commercial users, the appropriate producer 
boards and the Mini·stry of Agriculture with some cross
rooresentation between councils. 

Howevier, the final composition and method of selection 
or election of the Sheep and Beef Committees have not yet 
been given final consideration by their respective committees. 
There are a number of methods, including the pos:sibility of 
those involved in sheep and beef I'ecording becoming mem
bers of regional committees and .electing the farmer mem
bers of the Councils. 

These matters will neeid' urgent consideration over the next 
few months, as will many other details such as the financing 
of operations, staffing and research activities. It is hoped that 
we accomplish all the neoessary consultations and obtain the 
necessary approvals to meet a target date for the initiation 
of the organization by July 1, 1975. 
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The overall functions of the organization have also still 
to be clarified, but I envisage that it should preferably start 
with those essential to livestock evaluation and take on more 
responsibilities as it progresses. Proposed functions which 
still have to be finalized are suggested as: 

( 1) Performance recording - operation of performance re
cording services for dairy, beef cattle, sheep, and such 
other animals as may be required. 

(2) Performance recording and progeny testing of male ani
mals: 
(a) As required by farmers. 
(b) To locate superior animals for use through A.I. ser

vices. 

(3) Artificial insemination of dairy cattle, beef cattle, and 
sheep, and such other animals as may be required. 

( 4) Evaluation of the characteristics of different breeds of 
animals. 

(5) Advisory services. 

( 6) Research in fields of work covered by the organization. 

(7) Collaboration as necessary with other organizations, par-
ticularly the Ministry of Agriculture and Fisheries in re
search andl extension. 

It is proposed that the organization should be set up on a 
user-controlled non-profit basis, with its exact nature being 
determined after further discussion between the interested 
parties. 

In conclusion, I should like to pay a tribute to those who 
have put 1so much work into the dev,elopment of the animal 
evaluation plans. All members of the committees have given a 
great deal of time and we would not have reached our present 
stage without the efforts and broadmindedness of Mr Dudley 
Lane as Chairman of the Herd Improvement Council. Rank
ing only slightly be.hind him are Mr A. Begg and more recently 
Mr John Daniell . both of the Meat Board. 



EXISTING SHEEP BREEDS IN NEW ZEALAND 

And the Way to Exploit their Potential 

G . K. HIGHT and D . c. DALTON 

Whatawhata Hill Country Research Station, Hamilton 

New Zealand has a population of about 41 million breeding 
ewes. With today's rapid inflation, rising farm costs, and 
variable market I'eturns there is an obvious need to utilize 
existing breeds and knowledge for improved produ ctivity. In
creases in pro'duction of at least 40% through breeding and 
management should be possible. 

In recent years there has been considerable interest in 
the development and expansion of new breeds an1d1 in methods 
of more effectively utilizing the elite prodlllcing animals 
through the application of the conoept of large-'scale inte
grated breeding schemes . Ther _ is renewed and more wide
spread interest in production recording, and in the opportuni
ties provided by criossbreeding. While information on all these 
aspects is incomplete, it is appropriate to examine ways of 
exploiting the existing potential of some of the alternative 
breeds and crosses available to the New Zealand farmer. 

It is the intention of this paper to outline the objectives 
for sheep improvement, to assess the productivity of some 
sheep breeds and crosses, and finally to discuss results being 
achieved in the Waihora sheep breeding scheme·. 

OBJECTIVES OF IMPROVEMENT 

The attributes needed for efficient sheep production will 
vary in relative importance according to the farming system 
but include fertility, wool production and the ability to sur
vive and reproduce with the minimum of shepherding. In
creas·ed fertility is clearly the most economically important 
trait. A high multiple-birth rate , reduced barrenness and 
lamb mortality from "easy-care" sheep and the ability to get 
in-lamb over a short mating period are all important com
ponents of fertility. The ability to grow and lamb at one year 
of age will also become of increasing importance on higher 
fertility land. If fertility can be increased, then marked im
provement in the efficiency of production will result provided 
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this is not offset by corresponding increases in ewe weight 
(cost 5 to 6 cents per annum per additional kg on hill coun
try). 

The "easy-care" sheeip of the future must be structurally 
sound and able to withstand the effects of fluctuations in 
feed supply without dramatic losses of production. They must 
also lamb and rear their lambs without assistance, and prob
ably require less diagging, crutching and footrotting than is 
now often necessary. 

For the export lamb sire breeds a high lamb growth rate 
and acceptable carcass quality with less fat are the principal 
requirements. Young sheep of all breeds need to grow rapidly 
so that female replacements attain puberty at an early age. 

Wool production seems likely to remain of major im
portance, contributing about one-third of gross income. New 
Zealand sheep breeders have tended to select for a large num
ber of wool characteristics but the place of this in selection 
or as a justification for breed change has not been adequately 
investigated. In the range of sheep types available there is a 
lack of information on the genetic parameters of wool traits, 
and of the relationship between such factors as colour, handle, 
soundness, fibre length, evenness of crimp and price. In the 
absence of clear guidelines it appears desirable not to main
tain very uniform selection procedures for wool over the 
sheep population. However, fleece weight is clearly of primary 
economic importance and sheep· with high fleece weights also 
have a high efficiency of conversion of forage into wool. Im
provement of fleece weight is the mo<>t satisfactory, proven 
way of influencing the profitability of wool production by 
sheep breeding. Hopefully, the required information for de• 
cisions on wool will be forthcoming in the future. Guidelines 
based on existing information will also be available to• farmers 
with the publication of the N .Z. Society of Animal Produc
tion's Wool Study Group report. 

The greatest present need is ther fore for higher effective 
lambing percentages . We could require sheep to rear 100% 
of lambs unassisted to weaning at one year of age, and up to 
180% at maturity. Minimum parturition troubles and good 
mothering and milking ability are essential. Lower levels of 
oroduction will be achieved in less favourable environments. 
These objectives may appear to be high, but these levels are 
already being approached in some flocks anJdi variation still 
exists for further improvement. 

PRESENT LEVELS OF PER-ANIMAL PRODUCTION 

It is instructive to consider how present sheep measure 
up to these ideals. It 1seems likely that the Romney, Peren
dale, Border-Romney, Coopworth, and to a lesser extent the 
Drysdale will be the dominant breeding ewes in the immediate 
future. Some information on these breeds has been collected 
at the Whatawhata Hill Country Research Station in three 
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separate trials - the Bmder Leicester x Romney crossbreed
ing study, a breed comparison trial, and in Romneys, in the 
large•scale breeding scheme with the Department of Lands 
and Survey. 

BORDER LEICESTER x ROMNEY CROSSBREEDING 

Crossbreeding with the Border Leicester is a common 
method of improving lambing percentages. In the Border 
Leicester crossbreeding experiment conducted at Whatawhata, 
first-oross ewes were produced by mating Border Leiceister 
rams to Romney ewes. These F,s, and subsequently F, and Fi 
ewes, were matedl to first-cross rams. A Romney control flock 
was always maintained. All ewes were grazed together from 
birth, .except over the mating period, and no selection was 
practised other than for gross abnormalities such as black 
wool, teeth defects, or bearing trouble. 

A summary of the main results from this experiment are 
given in Table 1. Fertility markedly increased from the Rom
ney to the F, and then declined in F, ewes. The F,, F, and 
F, 2- to 5-year-old ewes. averaged 23, 8, and 3 more lambs 
weanedl per 100 ewes present than the Romney. The increase 
in Jiertility largely resulted from a higher ovulation rate which 
in turn increased twinning rate, particularly in F, ewes. The 
twinning rate was quite closely related to ewe pre-tupping 
liveweight, but at the same liveweight crossbI'ed ewes pro
duced about 10% more lambs than Romneys. This is attribut
able to hybrid vigour which is lost with interbreeding. There 
was on average 12.5% of dry ewes although the proportion of 
dry 1ewes varied by 11 % between years. Twinning rate also 

TABLE 1: BORDER LEICESTER-ROMNEY CROSSBREEDING 1959 
TO 1967 

Crossbreds 
Romney F, F, F, 

Fertility: 
Ewes lambing as % ewes present .... 88.2 92.5 87.7 86.1 
Ewes lambing multiples as % ewes 

lambing 16.5 35.0 27 .1 27.5 
Lambs weaned as % lambs born .... 80.9 85.9 81.4 78.6 
Lambs weaned as % ewes present 84.0 107.0 92.0 87.0 

Lamb weaning weight (kg) 20.2 22.3 21.3 20.4 
- fleece weight (kg) 0.92 0.95 0.91 0.88 

Ewe hogget Oct. liveweight (kg) 35.0 40.9 38.4 37.5 
- fleece weight (kg) 3.12 3.72 3.30 3.25 

Ewe liveweight - pre-tupping (kg) 43.7 50.0 46.5 44.7 
- weaning (kg) 46.0 50.9 47.9 46.5 

Fleece weight (kg) 3.54 3.72 3.45 3.45 
Staple length (cm) 14.7 15 .8 15.7 15.6 
Relative "efficiency" % 47.9 54.9 49.4 48.6 
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varied by 26 % rand lamb survival rate by 9% between years 
with a maximum difference of 40% ir. lambs weaned per ewe 
present. It can be expectedl that the Romneys could be im
proved by selection as could the crossbred ewes, but the ex
tent of the improvement will depend in part on the availabil
ity and genetic standard of the rams used. It is still an open 
question whether interbreeding F, Border Leicester x Romney 
ewes to se~ected Coopworth rams will increase overall produc
tivity in the long term compared with breeding Romneys to 
s·elected easy-care Romney rams. Nevertheless, the superior 
performance of the Fi ewe has resulted in this cross being 
widely accepted by the industry, particularly as an export 
lamb dam on better class land. 

The same pattern of response is evident in other productive 
traits . For ·example, lamb wearung weights increased from 
the Romney (20.2 kg) to F, lambs (22.3 kg) but then declined 
with interbreeding to F, (20.2 kg) back to the level of the 
Romney. An increase of 0.60 kg in fleece weight and 5.9 kg in 
October liveweight was found between the Romney and F, 
ewe hoggets, and a decline to the Fi which were 2.5 kg heavier 
and produced 0.13 kg more wool. 

The higher weights of the crossbred ewe hoggets and 
superior maternal ability of F, ewes has been reflected in 
the proportion exhibiting oestrus as hoggets . For example, in 
single-born hoggets the proportion exhibiting oestrus was 52, 
76, 76 and 62 %, respectively, in Romney, first-, second- and 
third-cross sheep over three seasons. 

An extensive study of the factors associated with lamb 
mortality howed that 45 % of the single-born lambs died of 
difficult birth and 15 % from starvation, whereas in multiple
born lambs. 16% died of dystokia and 42 % from starvation. 
This comprehensive study confirms that difficult births and 
losses from starvation in the first 3 days of life due to mis
mothering are the major causes of lamb losses. Shepherds 
acknowledge the superior maternal behaviour of F, but not 
always of Fi ewes, and this is reflected in the lamb mortality 
figures. 

Ewe fleece weights and staple length increased from Rom
ney to Fis, but fleece weight then declined: markedly with 
interbreeding. Crossbred ewes produced less wool per unit 
weight than the Romneys. With interbreeding the wool be
came coarser and showed more unsoundness and cotting but 
in no year was there a significant difference between flocks in 
the average price per kilogram receiV1ed for the wool. 

To compare these ewe flocks for relative "efficiency" the 
fertility (weight lambs. weaned/ewe mated) + lamb fleece 
weight/ewe mated + ewe fleece weight were expressed as a 
p ercentage of ewe livewe ight pre-tupping. Thiis. criterion of 
"efficiency" indicated that the· F, ewe has a 14% higher 
"efficiency" under the condi tions of the experiment than Rom
n eys, but this advantage declined to 3% for F, ewes and Fis 
were similar to the Romneys. 

- - -- - - - --------------
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High proportions of dry ewes, insufficient twins, high rates 
of lamb mortality in commercial conditions, poor hogget 
growth and lack of oestrus as hoggets are all major limitations 
to improving efficiency of sheep production. The major limita
tion of present management systems may be the apparent 
inability to feed young sheep to grow and to consistently 
achieve adequate pre-tupping ewe liveweights. Variation_ be
tween sheep in wool production indicates that much more 
could be achieved through selecting the heaviest wool pro
ducers. 

HUSBANDRY AND GENETIC POTENTIAL 

Before the genetic potential of any sheep is realized, it is 
obvious that nutrition and management must be of a sufficient 
standard to enable the expression of merit. The limitations 
imposed by climate and feeding levels before mating on fer
tility, and of many other factors are well known, but this 
facet of the utilization of the potential of existing sheep de
serves emphasis. 

The importance of nutrition and management on the expres
sion of potential can b e illustrated by reference to the rela
tionship between hogget oestrus and subsequent fertility. 

In the Whatawhata trials with Romney an!dl Border 
Leicester x Romnev sheep the incidence of oestrus over the 
hogget mating season was recorded by use of vasectomized 
rams fitted with "sire-sine" marking crayons .. Those hoggets 
showing oestrus were 3.9 kg heavier if singles and 3.0 kg 
heavier if twins in April than those which were not tupped. 
The weight at first oestrus was on average 34 kg for single
and 31 kg for twin-born hoggets. Fewer of the hoggets which 
were lighter than this were mated, hence the importance of 
rapid early growth rate. 

The relationship b etween the occurrence of hogget oestrus 
and ·subsequent fertility is illustrated for single-born hoggets 
in Fig. 1. A higher p ercentage of the ewes which had shown 
oestrus as hoggets lambed at each subsequent lambing, and 
of those which lambed, a higher twinning rate was observed. 
The difference in percentage of ewes lambing and twinning 
rate is higher at the 2- than 3- and 4-year-old lambing, and 
is also found in twin-born hoggets. The average difference in 
ewes lambing in favour of those showing oestrus as hoggets 
was 9.8, 5.0, 5.2 and 8.2%, and in percentage of multiple births 
per ewe lambing was 16.4, 4.3, 7.9 and 3.8 at the 2- to 5-year
old lambing, respectively. This is an overall average of 4.3 
and 5.1 OT 0.8 of a lamb per ewe over the four lambings. 

Clearly, we require genetically high fertility sheep with 
g0old1 mothering and milking ability to feed their lambs well 
and enabte the early expression of a high growth rate if hog
gets are to reach puberty early in the hogget mating season. 
Much more attention needs to be given to the feeding of young 
sheep for this seems to influence lifetime performance. For
tunately, growth is quite strongly inherited, is genetically re-
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FIG. 1: The relationship between hogget oestrus and percent ewes lambing, 
and percent ewes lambing multiples. 

lated to fertility, and there is wide variation available to select 
from. For example, in the Waihora scheme the weights of 
rams in early October vary from 29 to 68 kg (mean 42 kg) 
so that it should be possible to breed this potential into 
flocks reasonably rapidly. If the breeding and food
ing of s heep are not kept up to standard then a cycle of poor 
sheep, poor lambs, low fertility and production seems to be 
established from which it is difficu~t to break out of in prac
tice. 

SHEEP BREED COMPARISON STUDY 

Before decisions can be made on the best method of utiliz
ing the existing b reeds, it is desirable that these breeds and 
their crosses be compared with each o ther in a range of 
environments. Unfortunately, it is only in recent years. that 
extensive b reed comparison studies have been possible. 

In the breed comparison trial at Whatawhata, representa
tive flocks of Romney, Coopworth, Perendale, Cheviot, Dorset 
x Romney, and more recently Drysdale ewes are being com
pared. Initially, Border Leices ter x Romney ewes wer:e used 
and these are now mated to Coopworth rams. Ewes are 
grazed together except at mating and 6 rams per 200 ewe flock 
are selected each year by the app ropriate breed society from 
different registered flocks. In this type of trial the ewes should 
be reared together from birth, so that only preliminary data 
are now available. It is also unfortunate that three succes-



48 LINCOLN FARMERS ' CONFERENCE, 1974 

TABLE 2: BREED COMPARISON STUDY 1969-73 

Dorset/ 
Romney Coopworth Perendale Cheviot Romney 

Fertility: 
Ewes lambing as % ewes 

present 78 86 88 81 86 
Ewes lambing multiples I 

as % ewes lambing 19 24 22 15 13 
Live lambs born as % 

ewes Jambing 112 120 118 110 110 
Lamb mortality as % 

Jambs born* 21 13 11 13 14 
Lambs weaned as % 

ewes present 64 87 88 72 78 
Lamb weaning weight (kg) 19 21 21 21 22 
Ewe hogget weight: 

- June (kg) 25 29 29 29 29 
- Oct. (kg) 31 35 35 34 36 
- fleece weight (kg) 2.8 2.9 2.7 2.3 2.5 

Hoggets showing oestrus 
(%) 6 31 50 60 39 

Ewe pre-tupping liveweight 
(kg): 

Two-tooth 35 42 42 42 40 
MA 41 44 44 43 43 

Ewe fleece weight (kg) 3.5 3.3 3.0 ?..O 3.0 

*Lamb survival rate to weanin2 

sive droughts have had a devastating effect on performance 
and these sheep have not had the opportunity to express their 
maximum potential. Nevertheless, important dli.fferences in the 
components of production are evident between breeds. A sum
mary of the actual levels of performance is given in Table 2. 

In Romneys there has been a high percentage of dry ewes, 
and a low twinnin1r and lamb survival rate. This is reflected 
in the percentage of livie lambs weaned to ewes present at 
mating. There is, a carryover effect of low lamb weaning 
weights on hogget Iiveweigh1Js, few exhibited oestrus as hog
gets and, with poor pre-tupping weights as two-tooths, a poor 
lambing percentage results. 

In contrast, the Coopworth and Perendale ewes have a 
higher lambing percentage! from more ewe lambing and a 
higher twinning and lamb .survival rate, although the lamb 
mortality rate is still high. Lamb and ewe hogget weights 
have been similar in the Coopworth, Peren1dlale, Ch1~viot and 
Dorset/Romney sheep, with the fine-woolled Cheviots and 
Dorset/Romneys having reduced hogget and ewe fleece 
weights. The high percentage of Cheviots which shows oestrus 
a.s hoggets is noteworthy. · 
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The Polled Dorset/Romney ewes when mated to fuist-cross 
rams have weaned good lambs, they show oestrus about one 
cycle earlier than the other breeds, and with the premium 
for fine wool can return as much per ewe as: the Romneys 
for fleece weight. The Dorset/Romney or Dorset/Perendale 
ewe clearly needls further study. The Cheviot has also per
formed well as initially few good quality ewes were avail
able for the trial. 

Behaviour studies have highlighted the better mothering 
ability of the Coopworrth, Dorset/Romney and Perendale ewes, 
and the good handling qualities of the Perendale in thie1 yards 
and paddock, although the Perendale an1d Cheviot sheep are 
more difficult to handle at drenching, crutching and shearing 
than the more docile Romneys. These "easy-care" trailiS' will 
become more important as large numbers of sheep are 
handled per man on fat1ms. 

The preliminary data therefore show the superior perform
ances of the Coopworth and Perendale to the sample of 
Romneys used and/ emphasize the range in performance of 
component traits of the siheep breeds already available in New 
Zealand. It should also be emphasized that there is consider
able variation in performance within a breed so that selection 
of parent stock can be as important as the breed or cross 
in obtaining high per-animal and per-hectare production. 

WAIHORA BREEDING SCHEME 

The theoretical possibilities of crossbreeding or breed 
substitution can be limited in practice by the availability of 
sufficient numbers of high producing rams o.f one or more of 
the parent breedls. If rapid genetic improvement is to be 
made in the performance of Romney, Perendale, Coopworth, 
Drysdale and fine-woolled ev.•e breedmg flocks on an industry 
basis, then large numbers of rams of high breeding value are 
required. Large-sicale in.tegrated breeding schemes appear to 
offer the best structure for applying existing knowledge and 
producing these rams. The concept of large-scale br:eedling 
has been outlined at previous conferences but essentially 
the objective is to identify through recording those founda
tion ewes and rams. from a large population, to transfer the 
elite producers into a central nucleus for comparison and 
selective mating, and then to transfer ram offspring back to 
contributing and other flocks. · 

The Waihora Romney breeding scheme may illustrate the 
potential of this approach. In this scheme ewes which were 
rearing twins were identified and transferred to a central 
nucleus for mating to rams of high breedling value. These 
sheep were individually recorded for weight of lamb weaned 
during an unassisted lambing, and hogget body weights, fleece 
weights and wool quality are recorded on ail ewe and ram 
hoggets. A computer system has been developed so that selec
tion inidlices of these traits can be used in the culling of ewes, 

I 
I 

I 
I 

I 

I 

I 



50 LINCOLN FARMERS ' CONFERENCE, 1974 

ewe and ram hoggets, and for u pdating the index values of 
the two-tooth and older rams still retained by the Department 
of Lands and' Survey. In 1974, 8 000 ewes and their selected off
spring will be recorded, and this nucleus is to be expanded 
to 10 000 recorded ewes and their offspring. A potential of 
3 000 rams of high overall merit might be produced each year 
from this nucleus, or sufficient for mating 400 000 ewes if used 
twice only. 

There are two aspects of this breeding project which are 
of particular interest in this paper. These are the fertility 
level being achieved in the nucleus and some aspects of lamb 
mortality. 

In 1973 there were 4 351 ewes and 2 338 ewe hoggets re
corded at lambing. The fertility p erformance of the ewes is 
shown in Fig. 2. Some 2 012 sets of twins were born, the 
average multiple birth rate being 46.2%, and 82.5% of all 
lambs born survived to weaning. The twinning rate exceeded 
50% in all age groups of ewes 4 years and older at lambing. 
Within this group an elite flock of 972 of the highest fertility 
ewes with the bes,t previous twinning rate were single-sire 
mated to 20 ram ·. The average multiple birth rate in this 
group in 1973 was 65.2%, lambs born per ewe lambing 167.8%, 
and lambs weaned per ewe lambing 134 %. At the 197.2 lamb
ing the percentage of lambs born per ewe lambing was 152.8, 
and s,ix age groups of ewes had between 60 and' 78% of 
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Fie. 3 : Sire effects on lamb survivaJ rate to weaning (Waihora Romneys, 
1973). 

multiple births. Thus it is quite feasible to establi!sh quickly 
a large nucleus flock of high fert ility ewes by screening large 
populations even within a breed like the Romney which is 
reputed to have a poor fertility. If the sheep industry is to 
produce the number of rams required to exploit the potential 
improvement available through selection, then large-scale inte
grated breeding schemes with both commercial and registered 
sheep of most breeds need to b e vigorously exploited. 

In the Border Leicester and! breed comparison trials previ
ow~ly discussed , the considerable differences in lamb mor
tality between flocks and breeds were emphasized. These dif
ferences largely result from differential death rates within 3 
days of birth, owing to dystokia and mismothering leading to 
starvation and exposure. 

There are also considerable differences between sheep with
in a breed in lamb mortality rates. Breeding for "eaisiy-care" 
sheep by vigorous culling of all ewes and their offsprin~ which 
need to be assiisted to lamb or to survive to wearung has 
reduced lamb death rates in some flocks, and is the policy 
adopted in the Waihora Romney scheme. 

Further 1supporting evidence of the importance of breeding 
on lamb mortality is provide d b y a farm trial in which ewes 
sired by and mated to Waihora bred rams were compared 
with those mated to Romney rams from other flocks. The first 
two-tooth ewes mated and sired by Waihora rams produced 
21 % more lambs at weaning, and this was partly attributable 
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to a reduction in lamb mortality from 13 to 7% despite their 
higher twinning rate. 

:rhere iis often a consitlerable sire effect on lamb mortality. 
At Waihora 20 selected sires are individually mated to random 
groups of high fertility Romney ewes. The range in the siire 
effect on lamb survival rate to weaning (percentage lambs 
weaned/lambs born) is shown in Fig. 3 for the 1973 lambing. 
Lamb survival rate varied from 70 to 91 %, a difference of 21 % 
in ewes which produced on average 168% lambs born. Asstllffi
ing thls is repeatable and heritable, then there could be much 
to be gained from directing selection towards the class of 
sheep represented by the top two sires. It may be possible to re
duce lamb losses from the current level of 15 to 20% to 10 
or even 5% with this approach and this needs confirming. 

Thus, although evidence is incomplete, there are important 
d!ifferences in lamb mortality rates within breeds which 
should be exploited through the adoption of the "easy-care" 
approach. This is the only known practical method of intro
ducing this characteristic. 

METHODS OF IMPROVEMENT 

In breeding for production the farmer can select for im
provement within a breed or utilize the differences between 
breeds in various crossbreeding sys,tems. 

There are various ways of using between-breed differences 
in sheep, production. Thes,e include: 

( 1) Breed ~eplacement. lf a particular breed is shown to be 
sufficiently superior in most of the important economic 
traitis, then the existing stock can be replaced by the 
superior breed by continued grading up to sires of that 
breed or by expanding the numbers of the desired breed. 

(2) Two-way crosses - for example the Southdown Romney 
cross for export lamb production. Unfortunately, this 
method is of little use where the reproduction rate of the 
ewe breed is low. 

( 3) Three-way crosses. Here, for example, a Suffolk ram is 
mated! to ewes which are the first-cross of two breeds -
such as the Border/Romney ewe which should then show 
maximum hybrid vigour. The terminal sire is chosen for 
its ability to stamp high growth rate and improved car
cass merit on the progeny, all of which are s,Jaughtered. 
One drifficulty with this. approach is that straight-bred 
dams are required! to produce the first-crossi (F1) ewe, 
and unless the farmer breeding this cannot utilize the 
extra production of the F, ewe, or j,s adequately rewarded, 
then this is not widely used. 

Interbreeding from two- or three-way crosses to form new 
synthetic breeds is common in New Zealand. The formation of 
Peren.dale and Coopworth flocks are examples of this. In 
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considlering crossbreeding it should be emphasized that the 
results of a given cross canno•t be predicted from the perform
ance of the parent breeds so that information is needed on 
comparative performance before the use of crossbreeding is 
widely adopted. Nevertheless, if sufficient rams of merit are 
available, cro!>sbreeding does offer a very useful method of 
improvement in those traits such as reproduction which are 
poorly inherited, or where there is insufficient variation avail
able to select from in existing breeds, for example, if fine 
wool is to be produced from Romneys or Coopworths. The 
large-scale breeding approach ~~ particularly useful where a 
breed like the Romney is available in large numbers. Which
ever approach is used, the principles of recording and selec
tion of the parents of the next generation still apply. 

CO NCLUSIONS 

There is considerable variation in the performance of dif
ferent sheep and crosses already available in New Zealand. 
It will be many years before exotic •sheep can be tested and 
multiplied to enable their widespread use in the inldlustry. 
Existing knowledge on animal breeding needs to be applied 
widely. It is suggested that large-scale integrated breeding 
schemes using larger populations are likely to be the most 
useful approach to the utilization of the potential of existing 
breeds. By growing more forage, improving nutrition and 
management, and aiming for better utilization of the feed 
grown with genetically improved sheep•, substantial increases 
in sheep production can result. 



A GROUP BREEDING SCHEME IN PRACTICE 

A. G . H. PARKER 

"Wairunga", Havelock North 

The factors leading to the formation of the New Zealand 
Romney Development Group have already been recorded 
(Parker, 1970) and the activities of breeding groups through
out 1the country are well known. This paper will deal with the 
more recent developments of the New Zealand Romney De
velopment Group and the resuJts achieved. 

STRUCTURE 

The group was founded in 1967, and, being the first of its 
kind, had no ready-made format on which to model its struc
ture. For the first five years , the group operated u nder a 
"gentleman's agreement" , bur in 1972 a company was formed 
to safeguard the future of the nucleus flock and the rights 
of access to it by group m embers. 

MEMBERSHIP 

It is considered that the seven-year period which has 
elapsed since its foundation should have been long enough 
for the initial burs t of enthusiasm which accompanied the 
group's formation to have w orn off. The grou p continues, how
ever, to work smoothly and the concepts originally laid dbwn 
have .be:ein closely adhered to during its existence. 

In the shaking down p r ocess, same of the early m embers 
have withdrawn from m embership and new ones have joined 
the group. There are a t p resent 18 members, all of whom 
are shareholders in the company, with each having an equal 
shareholding. 

Their farms carry collectively over 65 000 Romney ewes, 
and, with the inclusion of associated flocks, members effec
tively screen over 100 000 ewes in their search for the h ighest 
producers. The selecteid high-performing ewes enter recorded 
flocks on each property and they and theiir progeny are com
pared using the National Flock Recording Scheme. I t is on ly 
the top few from these recorded flocks wh ich each year enter 
the nucleus flock at "Wairunga". 
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GRO U P BREEDI N G SCH EM E 

NUCLEUS FLOCK 
1300EWES 

(NZRDG COMPANY OWNS TOP 200) 

WAIRUNGA REGISTERED 

WAIRUNGA FLOCK 
700 EWES 

140 EWES . 

EWES SELECTED TO ENTER NUCLEUS 

AVERAGE 4 PER MEMBER, PER YEAR 

MEMBERS RECORDED FLOCKS 9000 EWES 

MEMBERS FLOCKS AND ASSOCIATED FLOCKS SCREENED FOR 

THE HIGHEST PRODUCERS APROX. 100,000 EWES 

THE NUCLEUS FLOCK 

5) 

The Romney ·ewes contributed by group members are at 
present run at "Wairunga" along with the "Wairunga" flock 
and the "Wairunga" registered flock. At any one time the com
pany owns the 200 ewes and 5 rams in these three f!ocks, 
which, in the opinion of the directors , are most suitable fo:
the purposes of the group. 

BREEDING OBJECTIVES 

The breeding objectives of the group are: 
1. Easy care. Ewes must be able to perform with the mini

mum amount of shepherding. 
2. Fertility. A high percentage is required of good Iambs 

weaned to ewes mated. 
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3. Wool production. Good weights of 46/48 quality wool are 
required. 

4. Open faces. Sheep must be free from wool on the face which 
prevents them from seeing. 

RESULTS 

In discU1Ss.ing the results obtained to date, some informa
tion on the "Wairunga" Hock prior to the formation of the 
group will be presented, since it is felt that a number of these 
results will have had ·some influence on the development of 
the nucleus flock. The "Wairunga" sheep, being run under 
similar conditions, will also serve a+s· a comparison when dis
cussing the performance of the contributed ewes. 

Easy Care 

The results of selection for freedom from lambing trouble 
in the "Wairunga" flock are presented in Fig. 1. As can be 
seen from the graph, the percentage of ewes assisted at lamb
ing was between 3 and 12 from 1956 to 1965. The incidence of 
lambing trouble fell gradually after 1965, and for the three 
years 1970to1972 was below 1 % . In 1973 it rose to l.'4%, but, of 
the 12 ewes involved, 4 were attempting to give birth to two 
lambs at once. The incidence of lambing trouble among con
tributed ewes has been between 1 % and 2 % . 

The reason for this low incidence of lambing trouble is 
thought to be related to the body shape which has evolved -
apparently the body shape of the sires used has had a con
siderable effect on the degree of lambing trouble in the ewes 
to which the sires were mated. 

The lambs from this stra.in, which are perhaps smaller at 
birth, appear to get on to their feet sooner for their first 
drink, and the ewes, being less exhaU1sted, are more ready to 
mother them. 
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The factor of easy care is regarded as playing a very im
portant part in the group's programme, and every effort is 
being made to retain this characteristic in the ewes. 

Fertility 

Figure 1 also shows the lambing records of ewes of all 
ages in the "Wairunga" flock from 1956 to 1973. During this 
period performance records similar to those now being used 
in the National Flock Recording Scheme have been kept, and 
selection of sires on the basis of these records was made 
progressively since 1960. The records of contributed ewes in 
the group are not includied in this graph except for the two
tooth ewes, born from contributed ewes, which failed to 
meet the standards required for the retention of their group 
members' prefix - i.e., they did not rear twins either as hog
gets or as two-tooths. Some sires by "Wairunga" rams, but out 
of contributed ewes, were used toward the end of the period, 
but it is thought that they would not have had any significant 
effect on the results presented. 

The graph shows that little progr.ess was ma!dle between 
1956 and 1964, but from then on the proportion of lambs born 
as singles. has diminished. A significant number of triplets and 
some quadruplets were produced, and the survival rate of all 
lambs to docking improved despite the increased numbers of 
multiple births. Some of the improvement in survival rate 
could perhaps be attributed to the easy care characteristics 
of the sheep which have already been dlescribed. 

Figure 2 shows the performance of the contributed ewes in 
the n1licleus flock. All of these ewes had reared twins each 
year prior to entering the nucleus. Most had had two lamb· 
ings, some only one, and some three. 
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LAMBING RECORDS 
OF 2THS BOAN 

IN NUCLEUS FLOCK % 
LAMBING RECORDS OF 

WAIRUNGA 2THS 
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Also included in Fig. 2 are the progeny of contributed ewes 
four-tooth and upwards that have passed the test of rearing 
twins as two-tooths. For comparison purposes the records of 
the "Wairunga" ewes, four-tooth and upwards, are shown 
alongside these figures. 

As would be expected, a considerable degree of repeatability 
is evident in the performance of the contributed ewes. It will 
be interesting to see how their two-tooth offspring have per
formed. 

Figure 3 shows the performance of the two-tooth ewes born 
in the nucleus. flock. The records of two~tooths in the "Wai
runga" flock for the last six years are also shown for com
parison. 

An important point here is that the two-tooth progeny of 
previously unselected ewes, ·screened for performance from 
very large numbers of ewes, have out-performed the two-too•th 
progeny of a smaller flock which has been on an intensive 
selection programme for 17 years. 

It may be of dnterest to note that the original selection 
programme at "Wairunga" was carried out on registered Rom
ney ewes only, andl these ewes made up the total oif the sheep 
recorded up to 1966. Intensive selection for performance has 
been continued in this flock, but, in spite of its headstart, the 
number of registered ewes has diminished from 249 in 1966 
to 146 in 1973. This flock poses an interesting point because 
it is not possible to use sires from the high-performing, largely 
unregistered nucleus flock to mate with the registered ewes if 
the progeny are to be registered in the breed society flock 
book. 
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Weaning Weights and Fleece Weights 

Figure 4 shows the average weight of lamb weaned per ewe 
recorded at "Wairunga" since 1956. Although the in1diividual 
lamb weights have tended to fall as the number of multiple 
births has increased, the average weight of lamb weaned per 
ewe has shown a satisfactory improvement. 

Fleece weights of hoggets were not recorded at "Wairunga" 
until 1963. Figure 4 shows the yearly averages for ram hog
gets born at "Wairunga" since that year. There does not 
appear to be any significant change during the 10 years that 
these records have been taken. During this period stocking 
rates, and wool production per acre, at "Wairunga" have in
creased. 

Face Cover 

Culling is carried out in the nucleus, and in the contributing 
flocks, in order to maintain face cover at the desired level. 
In 1974 some ewes sent to the nucleus flock were returned to 
group members because these ewes did not measure up to 
the increasingly rigorous standards of face cover required. 
This was the first time such a step had been taken. The face 
cover of rams bred in the nucleus is illustrated overleaf. 

EWE/RAM EXCHANGES 

The basis of ewe/ram exchanges between group mem
bers and the nucleus was altered in 1971 by agreement from 
5 ewes to 1 ram to 4 ewes to 1 ram. A further alteration to 
the basis of transfers of stock to and from the nucleus was 
made on the establishment of the company. From 1973 each 



shareholder receives additional rams from the nucleus, at 
present 1 per year, in lieu of interest on his shareholding. 
This procedure complements the genetic objectives of the 
group, by distributing a greater number of rams back from 
the nucleus into members' flocks, while at the same time 
simplifying the organization of the company's operations. 

RAM SELECTION PROCEDURE 

Procedure for the selection of two-tooth rams from the 
nucleus flock is of considerable importance to members, and 
several chan~es have been made as the programme has 
evolved, particularly that concerning the operation of the 
ram selection roster. This roster comes into effect after each 
member has exercised his option to select two•tooth rams 
which are descendants of his own flock. The main changes 
concern compensation for members who have such rams 
retained for use in the nucleus flock, and a decision to move 
any member's position in the roster five places per year in
stead of only one. 

FACILITIES 

Facilities for managing and recording the animals in the 
nucleus flock are kept at a high stan'dlard to enable the flock 
to be run at maximum efficiency with a small staff. 

RECORDS KEPT AND DISTRIBUTED TO MEMBERS 

Copies of ewe summaries, two-tooth ram and ewe selection 
lists, and lambing lists are sent to all group members during 
the year. These are reproduced, by offset printing, directly 
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from the computer sheets received from the National Flock 
Recording Scheme. 

SIRE SUMMARIES 

In addition to the records mentioned above., a considerable 
amount of time has been spent preparing sire summaries from 
the nucleus flock. These summaries are very detailed and have 
been prepared on all the main sires used at "Wairunga" since 
1963. 

The sires have been evaluated mainly on the performance 
of their daughters as two-tooths. Sires have been compared 
only where they have been mated to groups of ewes with the 
same performance background, or they have been mated at 
random. 

These summaries have so far failed to identify any sire 
which is significantly superior to his mates. They have, how
ever, helped to keep track of any sire leaving in his progeny 
a particular fault or unsoundness, andl have provided a useful 
picture, in retrospect, of what has been happerning in the 
flock. 

One possible explanation for the fact that no -0utstanding 
sire has emerged is that all sires were selected on much the 
same background of fertility, and all have contribu~ed in a 
small way to the progress which appears to have been made 
and is shown in Figs. 1 to 3 inclusive. 

THE FUTURE 

It is confidently believed that this group, and others like 
it, will continue to evolve and develop as circumstances 
dictate, and that livestock breeding groups, by being able to 
use to the best advantage the modern methods of animal 
breeding now available, will play a major role in the future 
development of the livestock industry in New Zealand. 
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FLOCK FERTILITY AND THE INDIVIDUAL FARMER 

A. I. GRANT 

"Murinui", Woodlands, 1 R.D., Invercargill 

ESTABLISHMENT OF FLOCK 

The flock at "Murinui" was establised in 1950, ewes and 
rams being purchased with the object of obtaining as wide 
a genetic base as poss,ible. The three popular strains of the 
day were included, namely, Waiorongornai, Leedstown, and 
Cranleigh. An individual ewe card system developed by Mas,sey 
College was used at the osutset. 

Sires were sought that were sons of a top breeding ram 
used in the particular stud (these if possible were twins). In 
the· early ·sixties, in order to get into the stud ram business, 
the aim was to produce sheep with eye appeal to win show 
tickets - eight ram championships were won in three years 
at focal shows. 

Weighing of all stud lambs at weaning, and weighing of 
fleeces were commenced in 1959. 

About 1965 a survey of the total ewe flock was carried orut 
by the Lincoln College Wool Department. This concerned 
weighing and classification of fleeces and micron testing of 
samples. The average fleece weight was shown to be 5.94 kg, 
and the micron test indicated that fibre diameter was much 
coarser than visual assessment of count indicated. Some ewes 
were do'wn to 38s with an average of 40s to 44s. 

At this stage it was decided to intensify efforts to raise the 
fertility level of the flock. Thiis involvedl the acceptance of a 
slightly lower standard of eye appeal and a strict culling of 
ewes on productive performance. If a ewe had produced more 
than one singl'e lamb in her lifetime performance she was 
culled, this being based on total lambs born alive and dead. 
Older ewes with out:s,tand'ing lifetime performance were re
tained until their constitution had declined - many remained 
in the flock up to ten years old. 

Only ewes lambing in the first 34 days were retained. On 
the male side rams were from ewes with as near as possible 
to 200% lambing and many triplets were used in this period. 
In the 1973 mating 10 twins, 5 triplets, and 1 quad were used. 
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This heavy culling resulted in keeping more two-tooths in 
the flock than would be normal procedure. These two-tooths 
were selected on the traditional lines of mainly 'size and con
dition. 

Results showed a marked initial increase in lambing per
centage, and then a levelling off from 1970 on. Up until 1965, 
percentages had been average for the district - i.e., between 
120 to 130 of live lambs tagged to ewes mated. The increase 
after 1965 was as shown in Table 1 and Fig. l. The lambing 
percentages are total lambs dropped - i.e., lambs born alive 
and dead to ewes mated . 

Percentages of live lambs marked recorded in average years 
were: 128.5 in 1965, 153.5 in 1970, and 150.0 in 1973. Lamb 
deaths varied between 10 and 20 % depending on the weather 
and disease. 
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TABLE 1: GROWTH IN LAMBING PERCENTAGES, 1965-1973 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

% 

134.1 
150.7 
156.S 
158,0 
163.3 
166.0 
160.0 
158.0 
161.0 
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Total lamb drop figures are used in assessing fertility in 
order to reduce the effect of the environmental factors of 
disease and weather. For example, the extreme effect of 
disease was demonstrated in 1970 when 206 ewes of a flock 
of 821 aborted with toxoplasmosis. 

In the same period flock siz·e increased from 550 in 1965 
to 1 030 in 1973. 

EXPERIENCE OF NATIONAL RECORDING SCHEME 

In 1967 we were approached by the then Department of 
Agriculture livestock adviser to see if we were interested in 
joining the National Recording Scheme; our adviser had 
previously taken an interest in the flock and was of consider
able help in many ways. 

At first this scheme appeared to be the answer to the 
problems of simplifying the interpretation of the data we w~re 
already collecting, and also at that time it had considerabI'e 
commercial value. At a time when crossbreeding and the 
appearance of the two new breeds of Perendale and Coop
worth, and greater emphasis on beef cattle, were making in
roads into the traditional pattern of Romneys for all environ
ments, the mere fact of being a member of the N.R.S. was 
of assistance in the sale of rams at a time of reduced demand. 

However, things changed rapidly after about three years. A 
lot of these recorded ram1s from some flocks were nut up to 
standard and were being bought with such basic faults as 
twisted feet, simply because the flock was in the Reoordmg 
Scheme. This brought about a change in buying policy by the 
Lands and Survey Department in our area and finally led to 
thefr ceasing to use recorill; in selecting their rams. 

I was personally not happy with the spectacle of one buyer 
in one year taking 25% of my flock rams, demanding they all 
be above the average index for the. flock. It was unfair to the 
other clients. 

From time to time we were asked for suggestions for the 
improvement of the scheme but these were ignored, and it is 
still in its original form of seven years ago. 

Last year we had 1 030 ewes recorded. Because of the work 
involved with this number of ewes in the preparation of the 
data in a form acceptable to the computer, it was decided 
to have a close look at the value of the scheme in relation 
to the labour input and benefits accruing. Thi1s resulted in the 
tlock being withdrawn from the scheme. 

The follo·wing factors are the most important reasons for 
making this decision: 

( 1) The fertility ratings, resulting from a series of complex 
correction factors, which may or may not apply to all climatic 
regions and management techniques, showed differences in 
performance in such detail that 90% of these figures were 
useless from a s·election point of view: because this factor 
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o.f fertility has such a low heritability index, these small dif
ferences would be non-significant from a genetic viewpoint. 

For example, in the:: selection of to~ ram lambs which were 
the potential stud sires, it was self-evident from eye appraisal, 
combined with the unconected. weaning and fleece weights, 
which sheep would qualify. I did not feel the computer was 
telling me anything that I did not already know. Further, when 
using the ram lambs as sires, these N.R.S. ratings arrived back 
six months too late. 

In order to effect any genetic improvement in productivity, 
or even the more heritable breed traits, selection must be at 
the highest possible level and at this level the use of the com
puter is unnecessary. 
(2) Examination of the ewe hoggets' fertility ratings showed 
no significant correlation with the subsequent actual produc
tion of the ewes. This could result from the effect of a siire in
fluence when it is remembered that these ratings are based 
on the lifetime performance of the dam only. 
( 3) Last year all the stud two-tooths were retained after a 
light culling as ewe lambs. This gave approximately 550 two
tooths to work with; 357 were selected on a basis of size 
and condition and wool quality, and became the stud replace
ment two-tooths. The rest were single mated to the same sires 
and all the two-tooths were run together. This was done for 
two reasons: 
(a) After this visual selection, the fertility ratings were exam

inedi to see if we had done the right thing as indicated by 
the N.R.S. 

(b) To make sure we were not losing any valuable genetic 
material by returning any of the B grade ewes, which 
produced acceptable twin lambs, to the stud flock. 

The results of (a) were that there was roughly an even 
balance of fertility ratings in both flocks. The actual perform
ance was 138% live lambs tagged for the stud two-tooths and 
105% lambing for the B grade ewes. Approximately 25 of 
these ewes were returned to the stud flock. 
( 4) The physical handling of the N.R.S. records was most 
cumbersome and inefficient when work such as mating was in 
progress. The original card system is much more convenient 
at this time, where the vital information of Pedigree and 
Performance must be easily and quickly available. 

I hope I have not given the impression that the Scheme is 
a complete disaster. Obviously others have found it success
ful in their breed improvement efforts. 

DEVELOPMENT PROGRAMME 

Having decided the N.R.S. was of little benefit, and as fer
tility increases were starting to level out, a new programme 
has been initiated with the objective of another 20% increase 
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in lambing in as short a time as possible. The aim is to reduce 
the flock size by 50%, retaining only those ewes with proven 
production recorids and use this flock as a genetic base from 
which stud ewe numbers will be built up again. 

The four-tooths kept have all weaned twins as two-tooths. 
The six-tooths and older, in the main, weaned all twins but 
we did not stick rigidly to this in the case of a ewe having 
had above-average twins as a two-tooth. Past experience had 
shown that many of these ewes have had a single as a four
tooth but produced above average in later years. 

Ewes older than those born in 1969 were nearly all culleld, 
as we wished to concentrate on the young ewes which had 
more in-depth breeding for fertility. 

Two hundred of a flock of 650 two-tooths were· selected for 
this flock. All the rest of the two-tooths were mated to stud 
sires and those having good twin lambs will be returned with 
their progeny to the elite flock. 

Any ewes with adverse comments, such as assisted birth, 
as shown on the cards were culled. 

From now on greater accent will be placed on progeny 
testing as opposed to the performance testing which is the 
basis of the N.R.S. 

If a sire production indeix had been incorporated in the 
scheme it could have been more useful. 

Recently we went through our own records of the first ten 
years and rated all sires according to the production of their 
two-tooth daughtefls. There was a large and consistent varia
tion between sires which would indlicate a basis of worth
while selection - e.g., the highest prioed sire ever used in the 
flock cornsistently left dlaughters with a low lambing per
oerntage, of approximately 100%. The best sire left two-tooth 
daughtevs with a lambing percentage of 220%. Unfortunately, 
his true worth was not recognized at the time and he was 
used only the one year. 

With the use of ram lambs, sUJCh a progeny test would give 
an assessment of a sire at an early age. This information 
could be used in two ways: 

( 1) The sire would not be too old to be used by the time the 
data were available, an!d with the advent of A.B. 1semen 
could be stored. 

(2) A good bet would be the use of a son of such a sire out 
of a proven ewe. 

One of the main reasons why progeny testing must be used 
is the wide variation in prepotency between rams of similar 
breeding and performance background. The chances of find
ing a 1sire that will give the necessary breakthrough will in
crease as the concentration of the genetic material, which con
trols fertility, becomes part of the total flock. 

As an example of the concentration of fertility now being 
achieved the breeding of a ram lamb used in the stud this 
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The difference between the ram type of ten years ago (a ram that had 
considerable show success) and the two-tooth sires kept for use in the 

flock this year. 
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year, Murinui 893.73, can be mentioned. He is a triplet from 
a ewe which produced six live lambs in her first two lambings. 
His sire is also a triple t. The three nearest dams in seven 
lambings produced 16 lambs. He is also line bred to the triplet 
sire 263.66. 

It is probable that within this flock we have achieved a 
level of performance that can be improved only by progeny 
testing. 

The wheel has now turned and we are back with the oldest 
means of ·stock improvement as useld by Bakewell and the 
traditional breeders since his time. Where the older genera
tion of breeder s may have gone wrong has not been in the 
me thods, but in the aims. 

I firmly believe that there is potential with1in this breed as 
with any other breed to satisfy the requirements of the most 
production oriented farmer or scientist. 



INCOME VARIATION AND TAX PLANNING 
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Post-Doctoral Fellow, Department of Farm 
Management and Rural Valuation, Lincoln College 

This inquiry into income vanat10n and tax planning in the 
farming sector of the New Zealand economy is offered in four 
parts. The first section presents the background concerns and 
major plans developed to deal with fluctuating farm incomes. 
This is followed by an analysis of the benefits and costs of 
using these measures .. In the third part, the Income Equaliza
tion Scheme is examined carefully in the light of past develop
ments, the current situation, and prospects for the future. 
Finally, some suggestions are offered to make the present 
Scheme· more attractive. 

BACKGROUND TO INCOME LEVELLING PROGRAMMES 

Most of the familiar and important difficulties caused by 
fluctuating income are as follows: 

1. Economic Growth: 

(a) Retards farm expansion 
(b) Dampening effect on non-farm sectors 
(c) Lowers deman:dl for and supply of credit 
(d) Reduces consumption 

2. Social Concerns : 

(a) Increases insecurity 
(b) Distorts wealth distribution 
( c) In terrnpts life styles 
(d) Inequitable taxation 

The following discussion explains, in brief, the logic of de· 
daring these factors as being disadvantages. 

Any reluctance on the part of farmers to expand because of 
an unsteady past and an unoerta~n horizon could be overcome 
by expectations of exceptionally high returns in the future. 

69 
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Few writers have expressed opinions that this has been the 
case in the past deca!de or even that the recent brief prosperity 
is likely to be the typical pattern in the years ahead. A slower 
expansion may be caused in part by the inefficiency and waste 
that often results from a stop-and-go pattern of development 
expenditure. The spill-over effects of farm growth, or lack of 
it, into other parts of the economy are well known. A hesita
tion to borrow in the face of almost certain fluctuating future 
incomes is not an attribute peculiar to farmers. Lenders. dis
like 1surprises. The normally conservative stance taken by 
both groups is thus quite understandable. Finally, the spend
ing patterns of most persons faced with varying economic cir
cumstances will be curtailed because of the need to provide 
greater liquidity - i.e., "a rainy day allowance". Each o.f these 
factors then, working separately or collectively, results in an 
under-achievement oompared with operating in an environ
ment which is relatively more predictable. 

Another category of consequences can be broadly termed 
as social problems. The tenure of any farmer is made more 
uncertain because of the variable nature of incomes; this 
in turn may be transilated into some being forced! to move off 
their farms. A related effect of the up and down pattern in 
profits results in increased dispersion of farm fortunes. To 
put it another way, the poor get poorer while the rich are not 
so adversely affected. Even the basic pattern of family living 
must be adaptable to the good and bad years. Some of these 
adjustmentJsi are irreversible and a permanent effect is the 
result - i.e., children's education and health care are not 
really postponable items. 

It is usually agreed that a fair taxation system will, among 
other things, result in approximately the same tax burden for 
two streams of income which cumulate to the same total ov:er 
a period of years. This principle is violated in any tax schedule 
which has an inoreasing percentage tax rate applied to higher 
income levels. The resulting inequity is demonstrated in the 
example below: 

Year Taxable Income Tax Due* 

1 $9000 $3 077 
2 2 000 372 
3 13 000 5 047 
Total .... $24 000 $8 496 
Average $8 000 $2 832 

The tax due on the average income of $8 000 is $2 597. There
fore, the result of a fluctuating income in this case is a tax 
burden of $705 more over the period compared with the pay
ments dJUe in the cas·e of level incomes. This is a difference 

*Rates in effect from April 1974 are used in the examples unless otherwise 
noted. 



INCOME ANO TAX PLANNING 71 

of 9% and is a major argument for including provISions in 
the tax system which would help remove this type of im
balance. 

The disadvantages of fluctuating incomes typical in the 
farming industry have been widely recognized and attempts 
have been made to provide a tax system that offers help in 
correcting the problems. To place this observation in better 
perspective, attention is drawn to the· following relationship: 

Production is a Function of: 
Land 
Labour 
Technology 
Investment 
Weather 
Prices 
Revenue 
Costs 
Taxes 
Profit --

a. Amount 
b. Variability 

This represents a very complex e quation, especially if an 
attempt is made to account for the interrelationships between 
the determining variables listed. Indeed, the efforts of most of 
the staff at Lincoln College are aimed at understanding and 
improving the response of production to the variables shown. 
The task at hand, however, is limited to the tax and profit 
factors and the focus will be on tax measures designed to offer 
a means to reduce income fluctuations. The desired result is 
depicted in Fig. 1. 
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It follows from the preceding discussion that curve A is 
more desirable than curve B. In the final analysis, it could 
be said that most of the efforts of people concerned with 
agriculture are planned to help make the pattern of A more 
readily attainable. Considerable attention is placed on fin!dling 
ways of increasing the level and/or slope of the line in the 
belief that production gains will be forthcoming.,. A stable 
growth pattern then is being sought. The next section examines 
how tax planning can contribute towards this goal. 

Taxation Measures 

Most developed countries have tax provisions to help the 
individual iron out the undesired fluctuations in income. Aus
tralia offers an income averaging scheme in computing tax -
in the U.S. this principle is combined with an option that 
permits the filing of amended returns. In the New Zealand 
system a number of plans have been introduced; four of the 
major ones are listed below: 

( 1 ) Deferred development expenditure. 

(2) Nil standard value.t 

(3) Use of a current income estimate in paying provisional 
tax. 

( 4) Income equalization scheme. 

ANALYSIS OF COSTS AND BENEFITS 

(The discussions in this section are based on work com
pleted by Dr P. J. Charlton from Reading University while he 
wa:s a Visiting Lecturer in Farm Management at Lincoln in 
1973.) 

Before an appraisal of the income levelling schemes can 
proceed, there must be an understanding of the pattern of 
tax payments as. illustrated in Table 1. 

As in most matters dealing with income tax calculations, the 
principles are simple but the process becomes quite complex 
unless care is taken to proceed in a very precise manner. The 
numbers in Table 1 were derived by first entering the taxable 
incomes and the corresponding tax due from the appropriate 
tax schedule. The first provisional payment is onecthird of the 
tax due in the most recent preceding year for which actual 
returns are available. In the example shown with the June 30 
year-end, this means going back two years because the returns 
are usually not complete until after the September payment 

*This relationship is often expressed in the reverse order - i.e., produc
tion increases are 1sought because they hopefully lead to higher incomes. 

tThe purpose of this Scheme is to encourage a build up of livestock num
bers but it can be used to level incomes. 
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TABLE 1: TIMING OF TAX PAYMENTS* 
(Year - ends in June) 

Provisional Tax 
Total 

Tax First 2nd Terminal Tax 
Month Year Income Due Pay mt Paymt Total Tax Paid 

Sep. 
Mar. 
Total 4000 920 
Sep. 2 
Mar. 
Total 5000 1272 
Sep. 3 307 
Mar. 965 
Total (+3000) (+ 738) 

1000 182 1272 
Sep. 4 424 
Mar. ( + 738) ( + 738) 

-242 -1090 
Total 8000 2597 ( + 738) ( + 1476) 

182 -908 
Sep. 5 (+246) 

61 
Mar. (-246) (-738) 

2536 2415 
Total 3000 617 2597 (-738) 

5012 

*To help avoid confusion, only the entries necessary for the discussion 
are made. 

is due. So the provisional tax for September in the third year 
is on~third of the tax due in year 1. The March provisional 
tax payment is normally an amount 'equal to the remaining tax 
due which ~s now based on the income during the immediate 
preceding year. In year 3, then, this is the $1272 due in year 
2 less the $310 payment made in September or $962. The 
annual square up or terminal tax is, by definition, equal to 
the tax due for the preceding year less the total provisional 
tax paid in that year - i.e., for year 4 this is $182 -$1272 
= -$1090.* 

Suppose it was decided to even out income by deferring 
$3000 of development expenses incurred in year 3. The re
sulting changes are shown in parentheses just above the 
corresponding number appropriaite for the original set of 
circumstances. Note the pattern that is developed. The higher 
tax due in the year following the income rise is twice the 

*The minus sign indicates a refund fa due. 
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actual amount. In the next year this is corrected by the re
duction in the terminal tax. So the process of levelling incomes 
results in a "double hit" the year following the income rise 
because of the nature of the provisional-terminal tax system. 
Indeed the heavy tax payments made in March 1974 were the 
result of the same phenomena. 

At this point it is convenient to introduce some shorthand 
or symbols to make the analysis easier to develop in general 
terms. 

Let: A be the amount of adjustment to incomes as a result 
of (1) a deferral of development expenditure, or (2) 
an application of the nil standard value scheme, or 
(3) an estimate of a lower income for the prior year 
when computing the second provisional tax payment. 

D be the amount deposited or withdrawn from the 
income equalization scheme. 

E be the amount of extra tax due because of an upward 
adjustment to income. 

S be the amount of tax saving because of a downward 
adjustment to income. 

The following table can then be developed to help describe 
the financial implications of the levelling plans. 

TABLE 2: TIMING OF CASH FLOWS PERTAINING TO INCOME 
LEVELLING PLANS 

Decision Y ear Fo/.lowing Year 

Deferred Development Expenditu re Scheme: 
$A Deferred .... -2£ 

+ 2S 
+ E 
-S $A Reintroduced 

Nil Standard Value Scheme: 
$A Added to reserve 
$A Returned to reserve 

Estimate of $A less than prior year income 
Income Equalization Scheme: 

$0 Deposited 
$0 Withdrawn 

+ 2S 
-2£ 
+s 
2S-O 

-2£-0 

-S 
+E 
-S 

-S 
+E 

Notice similarities in the patterns of the three schemes 
a doubling effect of the adjustment in the first year followed 
by a correction in the next year. Knowledge of these patterns 
will be helpful in understanding the consequences of partici
pation in the schemes as illustrated later. 

Time Value of Money 

The reason for keeping a careful track of the incidence of 
the cash payments lies in a principle known as the time value 
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of money. Essentially this recognizes that, since money has 
an earning power - i.e., can return interest when deposited 
or lent to someone - the timing of payments is very im
portant. Among other things, this explains why persons who 
owe money prefer to delay payments, while those who are 
owed money are· anxious to receive a prompt settlement. The 
pressure exerted by each side is determined by many factors 
but it is especially sensitive to the current rental rate on 
money - i.e., interest rate. At times of low interest rates, busi
nes•ses tend to be more casual in collecting accounts but, 
when money is tight - i.e., high interest rates - the relaxed 
attitude disappears. 

It is helpful, in summarizing the preceding discussion, to 
list the variables which determine the costs and benefits of 
the four income levelling schemes under scrutiny: 

( 1) Income before adjustments 
(2) Income after adjustments 
( 3) Size of adjustments 
( 4) Tax schedule 
( 5) IntereM-rate-·-

These variables are by no means the only factors which 
must be considered before a well-reasoneidi decision can be 
reached whether or not to participate in the plans. The other 
influences are more difficult to quantify because they involve 
the psychological make-up of lhe farmer. For example, atti
tudes toward expansion, paying taxes, and/or loyalty to gov
ernment pleas for certain actions may often be the ultimate 
deciding factor(s). It is suggested then, that any recommenda
tion based on the quantitative framework of analysis de
veloped in this section always be interpreted in the light of 
these other individual circu mstances. 

Results of Using Income Levelling Plans 

From the caish flow patterns presented in Table 1 and the 
principle of the time value of money, an equation can be 
derived to express the financial consequences of any indi
vidual farmer's decision. The details of this procedure :must 
be omitted owing to limitation s of space but the fundamental 
concept involved is essentially a trade-off between the taxes 
saved by reducing income and the extra taxes due resulting 
from an increase in incomes. The levelling plans are in most 
cases appropriate for either but not both of the basic patterns 
created in the atmosphere of fluctuating incomes. Figure 2 
will help make this point clear. 

The idea is to knock off the peaks and fill in the troughs or 
vice versa. The use of a "current" estimate in paying provi
sional tax and the Income Equalization Scheme are designed 
for situations where a high income is expected to be followed 
by a lower income - i.e., A to B. The Deferred Development 
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TIME 
FIG. 2 

Expenditure Scheme is potentially attractive in the opposite 
pattern - i.e., B to C. The Nil Standard Value Scheme can 
be used in any pattern.. 

Def erred Development Expenditure Scheme ( DDES) 

Time is working against the user of this scheme. Recall 
that it involves paying more tax than is currently necessary 
in return for the possibility that income in the future may be 
able to be adjusted downwar d from a level such that the tax 
saving at that point will offset the increased tax paid earlier 
and also make an allowance for the loss of earning power 
which resulted from not having the use of the extra tax paid. 
Results of 1some calculations will help clarify this . 

TABLE 3: MAXIMUM PERIOD FOR WHICH A $4000 DEVELOP· 
MENT SHOULD BE DEFERRED 

Income Level 
to be Increased 

by $4000 

0 
2000 
6000 

( 12% interest rate) 

Income Level to be Reduced by $4000 
6000 9000 . 15 000 

0 (0) 
0 (0) 
0 (0) 

s (8) 
2 (4) 
0 (0) 

6 (9) 
3 (5) 
0 (0) 
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This information indicates that, with a present h,come of 
$2000 and a decision to defer $4000 in expenditure, a net 
benefit would result only if the income reached at least $9000 
in either of the next two vears - the sooner the better. No 
pattern of defennen t will' ever "pay" if the original income 
level is not below $6000. The numbers in parentheses are 
calculated using an 8% interest rate. They indicate that a 
longer time is available for incomes to reach the desired 
higher levels. In other words, the lower the time value of 
money, the greater the flexibility or chance that the participa
tion will be a financial success. The fifth variable in the frame
work presented is the size of the adjustment to the incomes. 
Results, not presented here, show the greater the adjustment 
the shorter the time period allowed for the income to increase 
to at least the minimum level. Literally thousands of other 
tables could! be developed to show results of various com
binations of the variables at different levels. This applieis 
equally to each of the other income levelling plans so a sum
mary only of the relationships will be presented. 

Nil Standard Value Scheme ( NSVS) 

In general this plan should alwayis be used to the fullest 
extent because there is no definite time limit that applies to 
reversing the account entries which created the initial bene
fit .* So, contrary to either the Deferred Development Expendi
ture or the Income Equalization Scheme, the time factor is 
on the side of the farmer in the NSV Scheme. Other con
clusions from the analysis are that the greatest benefits are 
achieved at the higher income leve1s. and the higher the 
interest rate the greater the benefit. 

Use of Estimate of Current Income for Determining 
Provisional Tax 

This method should be used only in the case of declining 
incomes. Benefits will always result then and will be propor
tional to the interest rate used and to the level of income being 
adjusted. Aliso the amount of the benefit is likely to be greater 
compared with the DDES or the IES. 

A feature unique to the "current estimate" method of in
come levelling is a provision for assessing a penalty if the 
estimate proves to be less than 80% of the actual income. The 
detailed analysis reveals, however, that any additional cost is 
likely to be very minimal compared with the potential sav
ings that can be realized. So the existence of the penalty is 
more of a psychological threat than a real danger of having 

*The major exception to this is if a change in farm ownership - i.e., 
sale or death - is imminent. Otherwise the cost in the form ot extra 
tax in this plan can be postponed indefinitely. 
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to actually pay much more tax.* On an objective basis, then, 
the expected benefits from use of this plan should not be 
foregone because of the chance of making an inaccurate esti
mate. 

Income Equalization Scheme (JES) 

This method of levelling incomes has received by far the 
greatest amount of publicity. It is somewhat ironic because 
the conclusions developed indicate relatively small benefits 
are obtainable in most instances. In fact, significant financiai 
burdens on the farmer can be the likely result. This is a real 
cause for concern and the detailed case for this position is 
presented in a subsequent section. It should be noted at this 
point that usefulness of the IES is enhanced with ( 1) low 
interest rates, (2) small deposits, and (3) a moderately high 
initial income followed soon by a substantial decline.t 

Other Comments 

The framework of analysis can be readily applied to apprais
ing the benefits of using the schemes in ( 1) negative income 
or loss situations, and (2) various combinations with each 
other. For example, an even greater saving may result from 
coupling the Nil Standard Value Scheme with the use of the 
estimate of current income plan as opposed to the benefit of 
using either measure in isolation. 

The choice of an appropriate interest or discount rate to 
use in the calculations is an important topic deserving a more 
lengthy treatment than space permits in this paper. However, 
the following points would likely be made in any extended dis
cussion: 

(1) 

(2) 

(3) 

The rate of inflation influences the interest rate as lenders 
require higher returns to offset more rapid declines in 
purchasing power. 

The term "opportunity cost" is often used. This concept 
acknowledges the fact that the appropriate rate is the 
best alternative return available. It could be the yield 
offered by further farm development, the interest saved 
by reducing an overdraft or mortgage, or the return on 
some off"farm investment such as a short-term deposit. 

The selection of a rate will depend on the set of circum
stances facing a particular farmer. 

*Furthermore, any penalty may be remitted if it can be shown that the 
liability was caused by unforeseeable circumstances. 

tAn example is $16 000 dropping the following year to below $6000. 
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EXPERIENCE WITH THE INCOME EQUALIZATION SCHEME 

A Brief History 

79 

In the Agricultural Development Conference 1963-4, an In
come Equalization Scheme was recommended to the Govern
ment. ReasonSt for this submission in apparent order of im
portance were: 

( 1) Improving equity in taxation 

(2) Facilitation of sustained farm expansion programmes 

( 3) Anti-inflationary impacts 

The logical links b etween these claims and the effects of 
fluctuating incomes were discussed at the beginning of this 
paper. Following it's adoption in 1966 and several subsequent 
modifications, the Inland Revenue Department's Farmers' Tax 
Guide, issued in 1969, cited only the benefits of a sustained 
expansion programme as being the main purpose of the 
scheme. Furtheir modification in 1973 resulted in the introduc
tion of the Farm Income Stabilization Scheme. This time the 
anti-inflationary tool was offered as the main purpose of the 
plan. The scheme was extended in 1974 but the reasons or 
advantages for participation were rewritten by the Inland 
Revenue Department as being (1) tax saving, andl (2) farm 
development. There can be little doubt that the main reason 
for keeping the plan another year was because of its hoped
for effectiveness as a fiscal policy tool in helping to reduce in
flationary pressures. It is interesting to note, however, that 
tanners were being advised of the "tax advantage". This , as 
has been mentioned, is quite often not the case. It could be 
argued that the farmer was being asked to help in return for 
the tax benefits allegedly offered by participation. 

While there is no profound revelation in pointing out that 
"times have changed", it is instructive to look at just how 
these shifts have affected the m ain variables which determine 
the financial consequence of the Income Equalization Scheme. 
The recent high rates of inflation have tended to influence 
the determining variables all in the wrong way. That is· to say, 
inflation hais caused a very serious deterioration in any 
financial advantages once offered by the scheme. Indeed even 
during the best of conditions the scheme did not provide very 
significant benefits to the farming community. Specifically, 
the rising cost of living has led to ( 1) higher inteTest rates, 
and (2) increases' in the levels of, but not necessarily the 
purchasing power of, farm incomes. This point needs careful 
interp·retation. The issue is not whether farmers will or will 
not have greater or less purchasing power. It is simply the 
observation that there is a tendencv for the absolute level 
of incomes to increase as a result of-inflation. Recall that the 
financial benefit of the scheme was decreased or even elimin
ated at the higher income levels. This is compounded by the 
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negative influence of higher interest rates. Thus, any deposits 
not only miss out on the opportunitv of earning a higher re
turn, but the chances of withdrawing the funds at incomes 
where lower rates of tax apply are much reduced. 

There is one mitigating change over the past 10 years -
the maximum tax rate has been reduced. (It would certainly 
be folly to argue for a higher tax schedule iust to "enjoy" 
the benefits of increased savings which would result by using 
any income levelling plan.) 

Cost of the Income Stabilization Scheme to the Farming 
Industry 

The case describing the metamorphosis of the Income 
Equalization Scheme from a net benefit into a net burden has 
been presented in qualitative terms. Numbers are needed to 
bolster this position - an estimate is required of the degree 
of hardship that is alleged. 

Using detailed 1972-3 income distribution estimates for sheep 
farm incomes as !Supplied by the N.Z. Meat and Wool Boards' 
Economic Service, the cost or benefit of participation for 
each income group can be calculated. This procedure depends 
on the following assumptions: 

( 1) The majority of the $94 million in deposits came from 
the sheep farmers. 

~t) The size of deposit to the scheme is proportional to the 
income level in a si1milar way to what would have been the 
case if the scheme had been compulsory. 

(3) Incomes for 1973-4 will average a decline of 20%. 

( 4) All dleposits will be withdrawn in 1973-4. 

(5) The appropriate interest rate is 8% . 

The result of this exercise indicates a negative benefit or 
cost to the sheep farming industry of about $3.3 million. Most 
of the asis,umptions made are conservative in the sense that 
they likely understate the cost. For example, a 12% interest 
rate would increase the figure to about $4.6 million. While· the 
precision of the estimates and asumptions may well be dis
puted, the basic conclusion seems inescapable. The Income 
Stabilization Scheme, in its present form, constitutes a signifi
cant financial burden on the farming community. 

SO WHAT? 

In spite of the alleged Dr Jekyll-Mr Hyde nature of the 
scheme, there is considerable· merit to having such a plan for 
economic stabilization purposes. To the extent its retention 
is in the national interest, it would seem reasonable to expect 
the farmer would not have to bear the full brunt of the costs. 
This would call for yet another modification to the measure. 
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The most obvious solution is to offer a plan that is financially 
attractive - one that would bring in deposits on a voluntary 
basis. 

Most of the possible modifications necessary to create such 
a scheme really boil down to paying an interest rate on the 
deposits. While there are several options· available for directly 
or indirectly offering a return to depositors tdletails of each 
idea rely on making some decision regarding a fair return. 
Estimated "costs" corresponding to four alternative income 
stabilization schemes are as follows: 

Plan 

(1) No change 
(2) Pay 3% interest on deposits 
(3) Pay 8% interest on deposits 
(4) Allow 108% of deposit as a deduction 

Cost to Farming 
Industry* 

(in millions) 

3.3 
2.0 
nil 
nil 

One may argue that, while the figures shown could be rea
sonable estimates for the recent experience, they are not likely 
to be apJ?ropriate in the future. However, the main purpose 
of a stabilization plan is to draw morrey out of the economy. 
The need for such action comes at a time when incomes are 
high so these calculations are probably fair indications of how 
greater 'equity can be incorporated into Go·vernment tax 
planning. 

*Based on the assumptions listed in the preceding section. Note that if the 
deposits were left in for longer than one year, the costs would increase 
substantially. 



AVAILABILITY OF IRRIGATION SYSTEMS 

WHERE WATER IS LIMITED 

DAVID PAINTER 

Senior Research Officer, N.Z. Agricultural Engineering Institute 

An inigation "system" includes a water supply, a means of 
conveying water to where it must be applied, and an applica
t ion device. 

These three aspects are examined in this paper to see what 
irrigation systems are available, and which should prove most 
suitable in situations where there is a shortage of water. 

The answers to three questions are sought: 
(1) How much water is available? 
(2) How can the amount of water available be increased? 
(3) How can best use be made of the water? 

HOW MUCH'? 

Increasingly, water availability is going to limit irrigation. 
The Canterbury Plains may be considered an example of an 
area where there is "·enough" water at present, but there will 
only continue to be "enough" if the existing water resources 
are wisely managed. Figure 1, although approcximate, indicates 
that the time to consider very carefully how this region's 
water resources are to be m anaged, including storage, distribu
tion, and efficiency orf water use, is already upon us. 

In other areas water may be more or less critical than the 
Canterbury example, but in most regions wheTe inigation is 
contemplated, having water available for irrigation in the 
right place at the right time is not just the concern of indi
vidual farmers, but orf the w hole community. If water avail
ability is to limit irrigation, the second and third questions we 
have posed above must be answered. 

INCREASING THE AMOUNT AVAILABLE 

We have historically been used to gravity diversions of 
water, running at the time required. Pumping from existing 
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FIG. 1: Canterbury Plains irrigation water resources - approximate 
(Sources: various, but especially D. G. Huber, Linco(n Papers in Water 

Resources No. 11, 1973) . 

surface water, or from grou ndwater, has also been common 
and again the water is providedl at the time irrigation is in 
progress. 

Storage of water is an obvious step to increase the amount 
of water available during the time irrigation is in progress. 
Man-made surface storages of surface water are most com
mon, but groundwater (which is already "in storage") can 
also be surface stored, for example to allow greater flow rates 
at the time irrigation is in progress. 

One can think of two "scales" of irrigation water storage: 

(1 ) Regional. Storages, which may well serve more than one 
purpose (irrigation, electricity generation, recreation, wild
life habitats, etc.), desi~ed to increase the amount of 
water available in a region during the irrigation season. 
Thes·e will be the responsibility of regional water authori
ties , local or central government departments, etc., but 
clearly they will be the concern of many persons, includ
ing individual farmers . 
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(2) On-farm. Storages to provide irrigation and stock wate1 
for single farms, or groups of a few farms. These may be 
considered as part of the more general topic of water con
servation structures, a subject that several colleagues at 
the N.Z.A.E.I., Lincoln College and the Ministry of Agri
culture and Fisheries have been involved in for almost ten 
years. On-stream and off-stream storages, replenished by 
rainfall, groundwater, pumped or diverted surface water, 
are a very important means of increasing the amount of 
water available. 

MAKING BEST USE OF THE WATER 

Deciding what to irrigate, how much of it, when, and with 
how much water, are clearly very important aspects of making 
the best use of the water available. These questions will be 
considered by G. A. G. Frengley and A. G. Barwell in follow
in~ papers. This paper will deal with not wasting water, while 
usmg it to do the job decided upon. 

First, there are wastes which can occur before the water 
reaches the application device: 

(1) Wasted opportunities. Any water which becomes irre• 
coverable because the extraction or diversion s~stem was 
not designed as well as it might have been. One example 
is not providing catch-drains into a water-harvesting stor
age, when the topography and! climate would allow sub
stantial gains to be made by putting them in. A second 
example is being satisfied with yield from a pumped 
well, when a larger diameter, deeper penetration into the 
aquifer, and better well development would have given 
worthwhile improvement. · 

(2) Wast·ed storage supplies. Evaporation suppression is an 
example, but is likely to be much less important in New 
Zealand than the pos•sibility of leakage from unlined 
storages. Some storages may justify relatively expensive 
lining materials to conserve water, but in other cases it 
may be simply a matter of better design andl construction, 
making use of the proper site, and proper choice of soils 
for construction. 

(3) Waste during reticulation. Unlined channels may or may 
not be significant water wasters. When water is short, 
there may well be justification for lined channels in some 
areas. Piped systemSI are becoming increasingly competi
tive in many countries of the world, even for larger flows 
than have hitherto been considered. 

Application Efficiency 

There are numerous methods of water application and, 
where water is short, they must be examined to see how likely 
they are to waste water. Such waste might be because a 
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method has a low water application efficiency attainal.Jle, or 
because the type or amount of 1abour required makes a longer
than-necessary watering time likely. 

Application. efficiency is a means of comparing the amount 
of water actually needed in the root zone of the crop, with the 
amount of water one has to provide to the application device 
in order to achieve that amount needed. Two1 examples will 
illustrate the meaning: 

· ExampZ.e 1: If a 12 m wide by 200 m long strip between borders 
in a border-dyke scheme needs 50 mm of water applied evenly 
to bring the so~l back to field capacity, the amount of water 
needed is 120 cubic metres. But if a 57 litre/secontll (2 cusec) 
flow has to run for 1t hours to obtain water right to the end 
of the strip, the amount of water app1'ied is 300 cubic metres. 
The application efficiency is then (120/300) 40%. Put another 
way, 75 mm is wasted while 50 mm is actually applied. 

Examplf! 2: If a sprinklercirrigated paddock of 15 hectares 
needs 50 mm ,of water evenly applied to bring the soil back to 
field capacity, the amount of water needed/ is 7500 cuibic 
metres. But in a windy situation, perhaps only 75% of the 
water will fall on the paddock, and uneven watering might 
mean having an average of 67 mm applied on the ground to 
ensure that at least 90% of the paddock area receives more 
than the 50 mm necessary to achieve field capacity (Cu= 85%). 
This would require 13 500 cubic m:eitres of water to be put 
through the sprinklers. The application efficiency is then (7500 / 
13 500) 55%. Put in terms of depths, 40 mm is wasted while 
50 mm is actually applied. 

These are examples of water waste, where about twice as 
·much water as is really needed has to be applied because of 
the ~hortcomings of the application method. The other aspect 
of application efficiency is an effect of the labour requirement. 

Clearly, automatic/clock or air-operated border systems, 
travelling irrigators with automatic cut-off, o·r any kind of 
automatically-timed, pumped systems have a low risk of ex
ceeding the correct application time (provided they have been 
set up, and operate, correctly). Any pumped system requiring 
the farmer to stop and start it, or a gravity system that needs 
the farmer to intervene to divert water, gives a greater likeli
hood that an excessive application time will waste water on 
occasions. 

To summarize, the following must be borne in min1d when 
examining irrigation systems. for use when water ils short: 

·the likelihood of water supply losses - e.g., seepage in stor
age structures or reticulation channels; and attainable water 
application :efficiencies including water waste caused by labour 
requirements. Sometimes an application method demands a 
particular water supply method, but one can ha•ire gravity
piped water for sprinklers and pressure•piped supplies to 
surface irrigation schemes, as well as the more usual combina
tions. 
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Listed below are six irrigation application methods (or 
groups of related methods), with very brief notes on how 
well they bear a scrutiny of the type de scribed in this paper. 

APPLICATION METHODS 

1. Sub-irrigation 

One form entails maintaining the watertable level and is a 
form of water storage. The other requires, buried perforated 
P·~pe and is like an underground trickle system. Although they 
seem promising for high application efficiency, the methods 
are rather little•used internationally - perhaps because of pro• 
hibitive expense for the buried pipe form. 

2. Surface 

Most flooding systems are not suitable application methods 
where water is short. But border-dyke imgation can have a 
quite high application efficiency. As presently practised, how
ever, and on light soil types, it shoukl! not be regarded as a 
syis.tem to make best use of a limited wate·r supply. 

Small-basin irrigation can also be managed to have a high 
application efficiency but as usually practised it is highly 
labour demanding. 

3. Trickle 

In its various forms, this method can have application 
efficiencies near 100%, and is also very simple to automate. 
This makes it particularly suitable for water-short situations, 
but it is much more suitable for orchards or horticultural 
applications than for general irrigated farming. 

4. "Localisee" 

This French system is based on furrow and trickle irriga
tion. It uses bigger apertures and higher flow rates (which 
might help avoid blockages) and a furrow to spread water 
longitudinally. Otherwise the same comments apply as for 
trickle irrigation. 

5. Sprinklers 

There are now numerous sprinkler application methods. 
Fortunately, as the particular interest h'ere is in their water
wasting qualities, all those which are stationary while sprink-
ling can be considered asi a group: · 

(a) Stationary while Sprinkling 

- hand shift 
- riser shift 
- hose skid 
- .end skid 
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From the present point of view all these application methods 
are similar. (Mechanical shifting anicli labour requirements 
make a complete topic in themselves and the N.Z.A.E.I. cur
rently has a project examining them.) The water application 
efficiency attainable is high when properly designed systems 
are used, bru!t the main problem i1s: wind. Stationary sp•rinkling 
can be a very good application method and will continue to 
be used in water-short areas, but it will be necessary to pay 
more attention to prover design, and look very carefully at 
the problem of wind (as both the N.Z.A.E.I. and Winchmore 
Irrigation Research Station are currently doing). 

(b) Self-propelled SprinkZ.ers 

Booms. Mos:t of these are in rotary motion only, although 
there are hybrids available which are partly boom sprinklers, 
partly travelling irrigator. They are also susceptible to wind 
(even the machines: themselves have been known to blow 
over). Although I am not very familiar with these devices:, I 
susP'oct they are less attractive in water-short areas than 
other application methods to be described. 

Travelling irrigators ("big-gun"). Wind is agarin the main 
cause of lowered application efficiencies, although the motion 
while sprinkling can help even out distortion. The big strealm 
of water in a high trajectory will count against them in an 
area which is both water-short and windy, and the high local 
application rate can also lead to problems. 

Parallel move sprayline. These can have a very high water 
application efficiency and should prove to be a good system 
where water is limiting. (They also have an advantage for 
New Zealand conditiooo - which may be more apparent than 
important - of conforming to existing paddock shapes.) They 
still do throw water up in the air, b11t the continuous motion 
can help uniformity. 

Centre-pivot sprayline. These can also have a very high water 
application efficiency, and their circular motion is very help
ful in ensuring uniformity. I understand we will have the first 
examples in this country very soon, and this will allow a better 
appraisal of what appears to be a very promising sys.tern. 

Travelling irrigators an!dl the two self-propelled spraylines 
are very readily automatically stopped and iin fact the centre
pivot lends itself to advanced automatic programming, includ
ing computer control by soil moisture sensors with minimum 
human intervention. 
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The two self-propelled spray line methods are very appropriatt: 
application methods where water is limiting; I consider only 
one application method shows more promise than these for 
field-scale irrigation in water-short areas - self-propelled 
spray 'devices. 

6. ·sprays 

A common problem with sprays is too high a local rate of 
application, but this can be overcome in a variety of ways. 

(a) Stationary perforated pipe. Usually the application rate 
is reduced, and area of application increased, by directing the 
spray upward. This makes the fine dropJ.etis particularly sus
ceptible to wind. These devices are unlikely to· find widespread 
use for field-scale application in water-short areas. 

(b) Boom downward spray. Such machines will be more 
familiar to farmers in a different context from irrigation. 
However, one example is a device resembling a travelling irri
gator, but with a downward-directed spray from a boom. re
placing the big-gun sprinkler. Water application efficiency, 
should be high, but there may be problems with broken 
topography. 

(c) Parallel-move or centre-pivot downward spray. These de
vices are being developed in particular for use in desert areas. 
With all the advantages of existing parallel-move or centre
pivot sprinkler sprayline devices, and less susceptibility to 
wind and evaporation, these seem likely to be the most appro
priate application method for field-scale irrigation in areas 
where water is limiting. Of course, no single criterion is 
sufficient; cost and labour requirements have been kept firmly 
in mind, but there will be localities where they are not suited 
because of soil type, topography, -etc. 

In the not too distant future, water will be regarded as 
"limiting" in many areas of New Zealand. It would be lwiise 
to consider now the use of piped supply systems, sometimes 
from multi-purpose water conservation structures, to supply 
water to application methods chosen carefully for their ap
propriateness to the soil, water, labour and economic re
sotirces of the area. 



THE STRATEGIC USE OF IRRIGATION WATER 

G. A. G. FRENGLEY 

Senior Lecturer in Farm Management, Lincoln College 

The aim orf this paper is to present an overall picture of some 
economic considerations that will be important in the future 
if irrigation schemes ar:e to operate: effectively. I will com
mence with an outline of my current research and its1 results 
and then discuss some of its implications, especially with re
spect to fann management s.ystems and suggested future re
search needs which have become apparent from this research. 

At the outset it is necessary to explain at least briefly the · 
nature of my research. If one wishes to measure the increase 
in profits that will result from the introduction of an irriga
tion scheme, there are three separate phases to be accounted 
for. First, thei starting point has to be identified accurately; 
this is, of course, the present dry land farm profitability. 
Secondly, the eventual profitability of the irrigated farms must 
be predicted. Lastly, provision musit be made for the fact that 
the transition from a completely dry farm to an irrigated farm 
does not occur overnight. This transition period may take as 
long as ten years in some cases, but as little as orie season on 
spray irrigated farms. However, the particular concern in this 
paper is to discuss the future profitability and management orf 
farmsi that have settled down to an irrigated management sys
tem within a newly established irrigation scheme. 

My research has been based on the proposed Rakaia
Pendarves irrigation scheme and commenced in a preliminary 
fashion five years ago. A close study was made orf the district 
to find out how profitably the dry land farms were operat
ing. Research into the transformed irrigated state of the dis
trict was then started'. 

One of the main concerns in this research was to examine 
the effects on farm profits of delivering different amounts of 
water to farms for irrigation purposes. To do this, it was 
necessary to use a method of analysing all the possible com
binations of cash and fodder crops, greenfeeds, hay, grain, 
sheep and cattle that could be imagined and to sort out the 
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best po·ssible combination orf these. Overall, there were more 
than three hundred poss·ibilities included in the problem and, 
as can be imagined, literally thousands of potential combina
tions. 

To give a brief outline of the complexity orf the problem: 
a farmer may consider a rotation orf wheat - white clover -
peas - ryegrass . Just four crops. There are, however, 8 pos
s.ible wheat crops, irrigated or d'ry, spring or autumn sown, 
3 for white clover, 10 for peas and 5 for ryegrass. Add to this 
a choice between 15 or 16 greenfeed or brassica alternatives 
and the 4 crops have now become 42 possibilities. There are 
now 10 or 12 sheep or beef cattle fattening or breeding pos
sibilities to consider as well. The problem is obviously com
plex. 

I divided the irrigation ·scheme area up according to soil 
depth and after conferring at length with my colleagues used 
three classes - deep soils (24 in. - 61 cm - of topsoil or 
more), medium depth soils (12 to 24 in. - 30.5 to 61 cm) 
and shallow soils (less than 12 in. - 30.5 cm). Only the deep 
soils and the shallow soils will be discussed here. 

It should be pointed out that the results to be presented suffer 
from an overdose of perfection. Crops do not fail, everything 
is done at the correct time and, as a result, yieMJs and animal 
performances are consistent. Further, prices are approxi
mately those which ruled during the 1972-3 season. I am very 
aware of these inadequacies and will take these into account 
in discussing the results . 

Many will be aware that recommendations have been made 
in the past to supply irrigation water from the rivers to 
schemes at a rate of 1 cusec per 100 acres. Some simple arith
metic will soon show how quickly the rivers would be emptied 
if this recommendation were widely accepted. 

Some of these lerms can be translated into reality. If one 
cusec of water (which is one cubic foot of water per second!) 
were allowed to flow on to 100 acres non-S'top for s~x months, 
it would cover the area to a depth of 43 in. (109 cm). Thus 
this 1 cusec/100 acres would apply 43 in. of water or about 
3t in. (9 cm) every fortnight over every acre of the farm. 
Since I have not yet met anybody who is applying more than 
26 in. (66 cm) of water to his whole farm in the six-month 
period, my puzzle deepens. Certainly odd paddocks may get 
in excess of 45 in. (114 cm) of water but these are very odd. 

I have looked at this application rate in another way to 
conform with the mathematical technique used in the analysis 
of the problem. It is somewhat easier to think in terms of the 
area of a farm whi_ch woultdl be watered at some specified rate 
per 100 acres. For mstance, a 300 acre ( 120 ha) fann would re
quire 1 cusec/100 acres (7 m '/ha) to water the whofo farm 
every 2 weeks. If only 150 acres ( 60 ha) were to be irrigated, 
! cusec per 100 acres (3 .5 m'/ha) would be required, 75 acres 
(30 ha) would require t cusec/100 acres ( 1.7 m'/ha), 25 acres 
watered every 2 weeks would need 1/12 cusec/100 acres, and 
so on. 
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The results demonstrated in Fig. 1 relate to such a 300 acre 
(120 ha) farm. The response to water has been measured in 
terms of the addition. to profits which would occur over and 
above the dry land profitability. The response of the deep 
soils will be first discussed. 

The graph shaws the amounts by which profitsi will increase 
through irrigating successively larger areas of the farm on a 
fortnightly basis. It is quite apparent that initially profits rise 
very rapidly. The first 25 acres (10 ha) watered (this is inci
dentally any 25 acre part of the farm, not one paddock all 
the time) returns an additional $9000, the next $4500, the next 
25 acres $1300, and then finally $100. In other words, a small 
quantity of water ( 1/6 cusec/100 acres - 1.1 m'/ha) or 50 acres 
(20 ha) per fortnight can yield very high profits. 
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FIG. 1: The profitability of irrigating a 300 acre (120 ha) farm on deep 
soils. 
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As pointed out in Dr Painter's paper, water is scarce 111 
Canterbury and this scarcity tends to be somewhat greater 
after Christmas. With this in mind, I have explored the effect 
of varying the quantity of water used for irrigation purposes 
after the end of December. As can be seen from the graph, 
when all irrigation stops at Christmas, profit falls $4500 to 
the broken line. If 25 acres (10 ha) are now watered from 
then on, all but $1200 of the profit is recovered, compared 
with 75 acres (30 ha) irrigated all season. 

Thus on deep soils most of the profit from irrigation occurs 
before Christmas. Crops dominate livestock throughout this 
period and increases in stock carried in the spring depress 
profits quite markedly. It is notable from the graph that 
profits reach their peak at about 75 acres, (30 ha) watered 
per fortnight, although there is only a small increase above 
:,,0 acres (20 ha). Thus in a carefully designed management sys
tem profits reach a peak on deep soils when about one-quarter 
of the farm is .irrigated each fortnight. At 3t in. of water per 
acre per application, this would amount to a requirement of 
;t cusec/ 100 acres ( 1.7 m ' /ha). With the present management 
ulternatives, additional water will not increase profits on 
these deep soils. 

The apparent lack of a 1demand for water after Christmas 
on cropping farms is not a new observation on intensively 
cropped properties. This water is generally used to establish 
greenfeedls, brassicas or small seeds for the next season's crop 
and, because livestock are an embarrassment in the spring 
when a carefully integrated selection of crops is more profit
able, a late winter de-stocking is preferred. This readily ex
plains why only a small quantity of water is required after 
Christmas, especially when one bears in m.ind that crop 
harvesting will extend well into February. 

Figure 2 depicts the situation on shallow soils. It will be 
noiticed that the shape is somewhat sim.ilar to the earlier 
graph but there are some important differences. First, in the 
continuous irrigation sequence (the solid line), the additions 
to profit of the successive increments of water do not drop 
off as quickly as on the deep soils. In fact, profits are still 
rising at 100 acres ( 40 ha) irrigated each fortnight, and if the 
curve is assumed to be reasonably smooth, extrapolation sug
gests that profits would peak at about $16 000 on this 300 
acre (120 ha) farm at about 150 (60 ha) watered per fortnight. 
This is equivalent to a t cusec flow per 100 acres (3.5 m ' /ha) 
or 22 in. (56 cm) of water for a full season. 

A further contrast is evident if one compares the profits 
realized on the two soril types if all irrigation stops at Christ
mas, depicteldl by the heavy broken line. On shallow soils, 
profits fall markedly, to about half the level of the comparable 
full season's irrigation, whereas on the deep soils profits fall 
by only about a quarter. However, and more importantly, on 
these shallow soils if irrigation is restored in January at just 
a small quantity fortnightly (in this case the 25 acre (10 ha) 
level) the profits realized are almost restored to the level of 
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FIG. 2: The profitability of irigating a 300 acre (120 ha) farm on shallow 
soils. 

the continuous rate. For instance, in Fig. 2 a continuous flow 
of irrigation water of t of a cusec which is sufficient to irri
gate 100 acres (2.3 m ' /ha) will increase profits over the dry 
land situation by $14 900. If this is changed to 100 acres fort
nightly until the end of December and 25 acres fortnightly 
thereafter, profits realized are $14 500. The drop in profits 
is insignificant. It is very interesting to note that, although 
only a small quantity of water is required after Christmas, it 
has an exceedingly high profitability, in fact almost as high 
as for the whole season. In the continuous situation this 25 
acres of water returns, $8300 but its value when added to the 
100 acre sequence from January on is $7600. Understandably, 
the demand for some irrigation water from January on will 
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be very great but the amount required to satisfy this demand 
is small. 

Not surprisingly, the irrigation demands conform reason
ably with the availability oif water in the rivers, which is a 
blessing in disguise that will be referred to below, though 
some reference might first be made to the management sys
tems. The results shown on the graphs !depict the situations 
which can be expected under very skilful management. 

Careful analysis of some of the data confirms that there 
are considerable numbers of combinations of crorp and stock 
activities that are very nearly as profitable as those which 
determined the profit levels shown for each level oif water 
use. Some of these are more easily managed than those which 
were selected as optimal. One might predict that, given the 
sets of prices used in this analysis, farme11s in an irrigation 
district may be expected on average to fall below the levels 
of skill demanded for each optimal management system. This 
would tend to depress both the continuous and broken lines 
shown on the graph and probably push the peak demand 
further to the right as livestock production may be favoured 
more by farmers because of its comparative simplicity than 
in the analysis. 

Effectively this could mean that demands for irrigation 
water on deep soils could rise above t cusec/100 acres (2.3 m'/ 
ha) in the spring but in the autumn would be very unlikely to 
exceed a half of this figure. 

On the shallow soils the spring demand could be expected 
to rise to slightly above -!- cusec/100 acres (3.5 m'/ha) but in 
the autumn the demand will fall below 1/6 cusec. 

These predictions rely on the supposition that farmers will 
have the good sense to shift out of dry land livestock manage• 
ment systems into the more flexible and very variable irriga
tion management systems which combine the somewhat 
limitless ranges of crop aIJldl livestock activities. To encourage 
efficient water use in future irrigation schemesr, great care 
must be paid to the water charges. Many of the alternative 
ways of charging for water, including the present systems 
used, will not encourage fanmers to adjust quickly to the most 
profitable new management patterns. A satisfactory water 
pricing structure must take into account the significant 
changes: in the marginal productivity oif water in different 
seasons. However, the subject is· complex and my research on 
this matter lies outside the scope of this paper. 

One implication from the evidence of Figs. 1 and 2 is that 
if one owns a farm with a mixture of both shallow and deep 
soils, but haisi only a limited amount of water available, then 
irrigate crops on the deep soils first and apply the surplus 
to the shallow soils. This will be the most profitable way to 
use the limited water supply. 

H is imperative that prices he mentioned. In my research of 
this problem several people have suggested. that there will be 
a tendency for most farmers to swing to livestock produc
tion. In doing so, these farmers would have to be prepared 
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to make much less money than under a mixed cropping and 
livestock management system. They will also have to irrigate 
more frequently. The portenders of doom for cropping suggest 
that the inelastic demand will result in a price collapse as the 
volume of sales increases. While I agree that this would be so 
for a limited number of crops, I am not so pessimistic. Peas, 
barley, wheat, linseed, lupins are a few of the crops which 
are continually traded on world markets. The volume of New 
Zealand's sales in these :markets would be unlikely to have 
any significant effect on world prices. Small seeds may be 
affected more significantly, but, unlike livestock poilicies, crop
ping policies can be extremely flexible between years. 

The second effect that has been suggested results from a 
significant increase in livestock prices. All that happens in this 
case is that the prices of crops have to be increased to ensure 
that contracts between firms can be met. We will always eat 
bread, drink beer, eat porridge, and so on. This implies that 
crop prices move sympathetically with livestock prices· and the 
experiences of the 1973-4 season certainly tend to confirm this. 
Farmers who visualize Canterbury as a flat Waikato are un
likely to be correct unless the Waikato ends up growing all 
our cash crops and small seeds. 

For these reasons, it is suggested that the results shown in 
the graphs are likely to be reasonably close to reality when 
the irrigation schemes eventuate. When inflation and world 
price trends are accounted for, the profit axis may be visual
ized as being compressed downwardSt to allow for higher 
prices, but the water response curves would have much the 
same shape as shown. Above all, this implies that the irriga
tion water demands are not high enough in the summer/ 
autumn period to warrant the expense of large dams. In fact, 
the marginal productivity of water above 1/6 cusec is likely 
to be far too low to support any storage constI1UCtion. 

Finally, I should! like to mention one aspect arising from 
the analysis of the management systems which I believe should 
be hastily researched. The pastoral production of livestock 
cannot compete with crops in the spring as crops. are so much 
more profitable. Autumn watering under these highly efficient 
management systems tends to be concerned with establishing 
crops, greenfeeds, brassicas, and watering lucerne and pasture 
to finish some animals as there is little or no competition 
frOIIIl! crops during the winter. We need to develop or intro
duce quickly a sheep characterized by a very high prolificacy 
( 175 to 200%) and which lambSI in March or April. Such an 
animal wou]dl require feed when it is readily available through 
the winter and would effectively destock the property to allow· 
room for crops before the spring when the lambs are sold. 
It would also have other advantages relating to its. salability 
and processing. If farmers are to be expected to adjust effec
tively to irrigated management sysit:ems, developments like 
this ·must be encouraged. 
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I would encourage farmers to continue to press for irriga
tion schemes but not as drought insurance or to allow dry
land management systems to be farmed wet. Nor should 
exorbitant quantities of water which cannot be supported by 
effective research be demanded. To do so will delay all 
schemes, as the dilemma of uneconomic dams is thrashed 
out. Irrigation offers exciting management prospects and, for 
the farmer who is an innovator, the scope is unlimited. 
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IRRIGATION ON A MIXED CROPPING FARM 

A. G. BARWELL 

Farmer, Dunsandel 

After very trying drought conditions1 during the mid-sixties, 
and having observed irrigation on some Ellesmere farms, I 
decided to venture into this form of farm development in 
1969. 

My farm is 130 ha, situated between Dunsandel and Hora• 
rata on the south bank of the Selwyn River at an altitude of 
107 m. The average annual rainfall is 560 to 610 mm, and there 
fo a very high summer evaporation level. Soils are of the 
'fempleton series - a medium cropping soil with some light 
stony strips showing. 

Fortunately the farm layout is ideally suited to irrigation; 
the property is roughly rectangular arid has a lane running 
lengthwise through the middle servicing every paddock. 

Establishing Irrigation 

In 1970 a well-sinker drilled a 60 ft (18 m) bore and an 
underground main was laid along the lane to service the 
whole farm. This established a flow of 0.5 cusec (141/sec). 
Th~ following year a second well was drilled and in 1973 a 

· thirldl. We then had a flow of 1.5 cusec ( 421/sec) to serve 
the 130 ha. 

Spray equipment consists of two end-tow lines and two side
roll lines. The end-tow lines are used for irrigating pasture 
and clover, and the side-roll lines for tall growing crops. This 
combination gives flexibility and suits the property well. 

After the first season, it was realized that too much labour 
was involved in moving equipment from one paddock to an
otl;ler, one-sixth of the spraying time being lost. It was decidecL 
to remove two-thirds of the subdivisional fences and form six 
blocks of 20 ha and use netting or electric fencing to divide 
the blocks required for grazing. Ultimately, there will be a 
spray line for each block, and it will be possible to shift th ree 
lines in an hour; this will water 2.2 ha each shift. 
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Good Fertility makes Good Use of Water 

There is $20 000 tied up in this irrigation plant, and naturally 
this expensive equipment and the limiteidl water must be used 
efficiently. It is no good pouring it on cropped OIUJt and weedy 
ground. Irrigation needs good field husbandry. In other words, 
fertile soils hold moisture against desiccating winds - they 
persist longer after irrigation. I feel that, with a high fer
tility, not only is soil moisture retained longer, but plants 
make a better response to the nutrients available. Now that 
plantJs are growing faster, they needl adequate lime, phosphate 
and potash levels . They also need protection from competi
tion, with good weed control and timely and thorough cultiva
tion. 

Crop Rotation needs Re-thinking with lrrigatoin 

After the wheat crop, new pasture is established in mid
March with a mixture of Tama ryegrass, Ariki ryegrass and 
white clover. In the second year, white clover seed is har
vested, and this is followed by barley the next year. After 
barley the block is sown in winter feedl, half fodder radish 
and half Tama ryegrass greenfeed. In the following spring the 
whole area is sown in garden peas which are oversown with 
white cloveir. This second clover seed crop is followed by 
wheat and then back into new pasture again, and the cycle 
is repeated. 

This rotation evenly spreads the labour of cultivation, irriga
tion and harvesting, and provides a good balance of depletive 
and restorative crops. The 40 ha of grain tends to stabilize 
returns from year to year, while the 40 ha of white clover 
offers a potential for large returns when combined with skil
ful irrigation. White clover returns vary tremendously but 
even when only 20 cents is obtained, a great deal of money 
has not been invested and at least soil fertility is given a 
healthy lift. 

Some Techniques for Irrigating Crops and Pasture 

The importance of field husbandry has been explained; 
some of the details of growing good crops under irrigation 
can now be considered. These are techniques based on per
sonal experience and will no doubt be superseded by future 
experiments and trials. 

First-year pasture is sown in mid-March and Hin. (32 mm) 
of water is applieidl as soon as the drill is out of the paddock, 
if it is dry. Topdressing is done in early April with 1 cwt 
(51 kg) each of sulphate of ammonia and of superphosphate 
aJlld a further H in. of water is applied if soil moisture is low. 

This pasture provides greenfeed at lambing time and from 
late September carries 17 to 20 ewes and lambs per hectare up 
to weaning, that is, about the end of October. If it is a dry 
spring, new pasture receives 2t in. ( 64 mm) of irrigation, which 
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ensures sufficient feed to finish off the weaned lambs and 
fatten the old works ewes. 

The nor'wester burns out the Tama ryegrass in the sum
mer and puts the white clover under moisture stress. It seems 
to do better after this treatment. 

During the first week in February, the pasture receives a 
further 2 cwt ( 102 kg) of superphospate and 2t in. (64 mm) 
of water followed by another 2t in. 12 to 14 days later. This 
autumn treatment seems to get the clover to run and root, 
and makes; the seed crop next year. In the second year, this 
pasture carries a similar stocking level till the end of October. 
The remaining grass is treated with paraquat and then the 
block is managed for clover seed production. 

White Clover is Managed for High Yields 

Within a week of spraying clover paddocks 2t in. (64 mm) 
of water is applied and from then on applications of Hin. 
(32 mm) are given to keep the clover growing and flowering 
without siti'mulating too much leaf growth. After harvest in 
late January a 2t in. application of water will provide a very 
good flushing feed of pure clover leaf - a cheap reliable way 
of lifting Jambing percentages. Academic talk about flushing 
ewes is rather irrelevant without irrigation in the recent dry 
Canterbury autumns. 

Timely Watering Raises Barley Yields 

Sowing of barley starts in August, sowing dates for various 
blocks being staggered by 10 days so that each can have itis 
water at the right time. I usually irrigate barley twice, first in 
the critical "boot" stage, giving 2t to 3 in. ( 64 to 77 mm) , and 
secondly in post. flowering "milk" stage when it gets a further 
2t in. (64 mm) . 

Mr Thompson of the Canterbury N.Z. Malting Co. Ltd. 
conducted a trial plot for me last season with Zepher barley. 
The results were as follows: 

Control: 49 bu ( 1.8 m ' ), 24 % screenings. 
Boot irrigation: 80 bu (2.9 m' ), 15% screenings. 
Boot and post-flowering: 99 bu (3.6 m' ), 13% screen-

ings. 

Timely irrigation doubled the yield last season. The previous 
season with only one watering and a favourable rain after 
flowering, 131 bu (4.8 m ' ) of Zepher with 3% screenings were 
harvested. With improved irrigation management, it may be 
posis.ible to achieve U.K. levels of yields of 140 bu (5.1 m' ). 

Winter Feed 

Winter feed is sown after barley in the secon~ or third 
week of February, half in fodder radish and half in Tama rye-
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grass and 1t in. (32 mm) of water is applied straight away. 
In the recent very dry autumns, two more follow-up water
ings of 1t in. have been necessary. The ewes eat off the 
radishes in May and June and then move into the ryegrass in 
July and August. 

All Canterburv farmers will remember the desperate winter 
feed position of 1973. I stimulated my winter feed' crops with 
1 cwt (51 kg) of sulphate of ammonia in the autumn and, with 
a final irrigation, sold surplus grazing for $900. The irrigator 
can take advantage of the ill-fortunes of his waterless neigh
bours! 

Garden Peas Respond to Water too 

We split-sow our garden peas, 10 days apart, and immediate
ly oversow them with l lb (0.45 kg) white clover, using a turnip 
box. The clover is got away to a good start by applying 1 in. 
of water immediately; it can then stand competition later. 
Peas get two more H to 2 in . doses of water, applieidl at bud 
burst and again at pod filling. 

As soon as the crop is harvested , Hin. of water is applied, 
plus 2 cwt superphosphate and a further 2t in. again in 10 
days' time. This treatment gets young clover plants growing in 
preparation for a seed crop next season. 

The Low Price makes Wheat a Marginal Proposition for Full 
Irrigation 

By irrigating this crop with 2t to 3 in. in the boot stage, 
yields are increased by 22 to 25 % . Further irrigation would 
give perhaps an additional 5% lift in yields , but I feel my 
time is better used watering some other crop when one con
s±ders the present price of wheat. Moreover, a wheat breeding 
programme for wheats suited for irrigation is needed. 

Lucerne may Stand Drought but it Loves Water like Every 
Other Plant 

Ewes and lambs graze the luceme up to the end of October, 
then it is closed for three cuts of hay. The luceme is used for 
flushing feed in March and fed off again in late April; 2t in. 
of water is applied a week before the luceme is cut and a 
similar quantity as soon as the hay is off the paddbck. With 
this method there is always some cover to help hold the soil 
moisture and the next cut is coming away while the hay is 
curing. 

Irrigators can be Proud of Stock Performance 

I find the increased performance from stock will pay all the 
running expenses of irrigation. By feeding 850 Corriedales at a 
high leivel, 120 to 130% lamb survival is usually attained and 
last season just under 100% were drafted before weaning at 
the end of October. Since using irrigation and replacing 
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turnips with fodder radish and green feed, I hav~ found that 
the C.F.A. ewes we buy in last another year. 

Irrigation is Very Profitable 

Running costs are made up of: 
Electricity 45c per acre inch ( 4.38c per ha mm) 
Repairs 15c per acre inch ( l.46c per ha mm) 
Labour 20c per acre inch ( l .95c per ha mm) 

80c per acre inch (7.79c per ha mm) 

During the last two dry seasons, an average of 2000 acre 
inches ( 195 ha mm) per year was used over the 128 effective 
hectares - a total direct cost per ha of $13.3. Table 1 shows 
the trend in profitability before the use of irrigation up to this 
season. After that the exceptionally high prices for most of 
the products show up. 

TABLE l: PROFITABILITY CHANGES 

Cash Payment and 
Gross Farm Depreciation Owner's Irrigation 

Revenue (per ha) Surplus Water 
(per ,ha) (no interest) (per ha) (ha mm) 

$ $ $ 

3 yr average prior 
to irrigation 24.3 13 .8 J0.5 

1970-1 30.8 16.6 14.3 8.3 
1971-2 45 .0 19.4 25.5 17.0 
1972-3 53.5 24.7 28.7 21.4 
1973-4 83 .0 26.7 56.5 19.0 

Farm development with overhead irrigation is a highly 
profitable investment. A fully mechanized irrigation scheme 
costs about $173/ha - a cost which can be claimed as an ex
pense for tax purposes, hence the true cash cost could be as 
little as half this figure depending on one's tax bracket. My 
figures suggest that the annual extra income from irrigation 
is sufficient to pay off the capital cost in a year or two. Not 
many large farm development projects, have a pay-back period 
as fast as this. Moreover, recent land sales show that buyers 
pay more for irrigated farms - more than coverin~ the initial 
cost of bores and main piping. Therefore, if the irngator loses 
interest in farming (now that irrigation has taken the gamble 
out of the Canterbury climate) and decides to sell out, he can 
expect to be paid for the capital equipment in the sale value. 

From the National Point of View 

Efficient irrigation means allocating water to those who 
will use it to increase returns most. Research workers at 



102 LINCOLN FARMERS ' CONFERENCE., i974 

Winchmore are still rather dogmatic about the superiority of 
the flood an!dl borrder dyke syst:em. While spray irrigation in
curs the cost of pumping, it has certain advantages: 

( 1) Natural aquifers transport water to the farm. 

(2) Only farmers who want to use the water get it. With 
borrder dyke schemes, there are many who only want to 
use water for insurance purposes and are slow to adjust 
their farming system to make best use of it. As water 
must be made available on a district basis, there will 
always be some who will be slow to ruse the water efficient
ly. Irrigation studies have drawn attention to the low 
profitability of the border dyke system in pasture. 

( 3) Political pressures may result in border dyke irrigation 
schemes being given to areas to earn votes rather than 
to earn exports .. 

Surveys of the water resources of Canterbury indicate that 
these are not unlimited, that society must face up to some 
way of rationing the water, and that the rational purpose 
might best be served if water were sold to those who 
can pay most for it . I believe that the individual farmer 
with a mechanized overhead irrigation scheme who uses water 
for both crops and paisture would be hard to outbid. Naturally, 
I would be happy if a beneficent government would subsidiize 
the transport of water in ditches to my farm gate. However, 
water should not be diverted from rivers and given to those 
who have neither the soils nor the motivation. to make good 
use of it. This would be particularly frustrating to efficient 
spray irrigation if this water supply diminished as a conse-
quence of district border dyked schemes. . 

Unfortunately, many of the decisions are made by engineers 
who think in terms of structures rather than farming. I hope 
that, in future, organizations like the Ministry orf Agriculture 
will take the education of their engineers in hand and bring 
them out to see what can be done by practical farmer's spraying 
water on crops and pasture. The Ministry economists, too, 
should consider in their land betterment irrigation schemes, 
a combination flood and spray, so that a far greater portion 
of farms have some water available for specialist enterprises. 

I think it is essential to get farm management experts into 
the planning teams of new irrigation schemes; the whole-farm 
approach has to be considered to make irrigation develop
ment attractive, and to eniS1UI'e that our natural resources are 
channelled into the best economic use. 

With up-to-date irrigation management, I feel that there 
are far greater individual and national profits to be earned, 
and a considerable challenge for the enterprising, cost
conscious and profit-conscious farmer. 



IMPRESSIONS OF MEAT PREFERENCES OVERSEAS 

AND LIKELY EFFECTS ON NEW ZEALAND PRODUCERS 

D. MACINTYRE 

Chairman, Meat Export Grades Investigation Committee 

For the past year I have been working with a committee that 
was asked by the Meat Producers Board to investigate the 
grading and'/or clasisification of all meat exported from New 
Zealand with a view to recommending any improvements that 
might increase the returns to the producer and processor 
whilst benefiting the consumer. The committee was also asked 
to comment on how to improve methods of presentation, 
marking, parcelling and packaging. 

The report of the committee has now been completed, but 
has still to be presented to the board, so that the recommenda
tiorn.s made cannot yet be divulged. This paper will therefore 
be concerned with impressions on meat preferences overseas 
and the likely effects of these on the New Zealand producer. 
In a few words, they are that the markets do not want fat; 
unles·s we realize this we will suffer - more than at present. 

The difficulty of predicting the meat market is demonstrated 
by all that has happened in the past year to alter people's 
preferences for meat, especially when cost is one of the vital 
factors determining preferences. 

In New Zealand the ban on the export of wether and 
hogget mutton, and the revaluation of the New Zealand d/oillar, 
meant that in October, in Honolulu, fresh Californian 
lamb (up Lo 38 kg carcass weight) could be bought cheaper 
than our frozen product; and in Chicago home-killed manu
facturing beef was cheaper than ours which was frozen. 

In October the Middle East war triggered the fuel crisis, 
which then accelerated the price hike and rationing of oil by 
the Arabs. Britain, Germany, Holland, Japan and the U.S.A. 
were seriously hit. In the U.K. it was. estimated that fuel would 
cost an extra $1600 million aIJ'dl some predictions were made 
that petrol would go to 33c per litre. This was reducing their 
capacity to buy high-priced meat, and they were turning to 
pork and poultry as being cheapeT. 

In December there was a financial crisis in the U.K. On 
December 13 the pound sterling fell three times between the 
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time we walked into a bank in Milan to cash a traveller's 
cheque, and the time that we got the money. 

In September the U.S.A. removed the price freeze on beef. 
The price had been 50 high that the consumers had organized 
a beefless week nation-wide - and 1/ 52 part of the total beef 
consumed in that country in a yea r r ep resents a large number 
of cattle. Since then the prj ce of gr ain has rocketed and in 
October fe vdlot operators were losing up to $150 p er head. 
Besides this, during the freeze they had held their animals, 
and made most of them overfat . Last month two significant 
bits of information indicated the preference trend away from 
beef because of price. There was 50% more beef in the freezer 
than last year, and the feedlot operators were estimated to 
have lost over a billion dollars. 

In Germany we were told that one in six of their workers 
was in some way dependent on the m otor industry. The fuel 
crisis had made the industry go 0 ·1 to short hours and reduce 
staffs, and thousand of Greeks and Turks were being sent back 
home. The Germans were also moving from meat to soup. To 
add to this trend, Britain had its coal strike, and resultant 
power shortage. Greece had a r evolution, and the new govem
men t has set the limit that can b e paid for meat. Italy has 
had a 32 % increase in prices because of inflation, and has 
taken stringent measures to dampen imports of which Alpha 
and Y lambs are important to u s. Japan estimates a colossal 
drain on funds for fuel and manufacturing raw materials, and 
so has reduced her purchases of meat, and Holland has been 
sorted out as a whipping boy for the Arabs. Even our lucra
tive market to Tahiti of over 4000 tonnes of m oo t, mostly air 
freighted , was in jeopa rdy b ecause o f tl e bomb protests. A 
daft situation preva iled whils we were ther~. Our fr igate 
was on station supplied by the Aus tralians with French oil. 
P.A. Airlines, instead orf Air New Zealand, was carrying our 
meat, much of which was required fo r the French troops who 
were "contained" on Mururoa by our protest fleet. 

Finally, on May 1 the EEC brought in new regulations con
cerning beef. Some thousands of tonnes of our beef ar e in 
question because of the reduction from 90 days to 45 days 
for the duration of an import licence. There is also the re
quirement to take 1.3 tonnes of beef from the partners for 
every tonne imported from outsi de the Community. And, as 
if this were not ·enough, the levy has b een sharply increased. 

As a tail piece to the list of woes, Brazil is also in trouble. 
Brazil is a major exporter of beef, chilled, frozen and canned; 
they are in competition with us, and very good beef much of 
it is . In December Brazil called for tendern. for the supply of 
some 32 500 tonnes of meat - mutton was acceptable. Some• 
thing has gone wrong with their production, or more likely 
their predictions of what surpluses they had for export. 

There were two ways to present this address, the first to 
discuss each kind of meat, and the secon!dl to conduct a 
travelogue with some mention of the national preferences on 



MEAT PREFERENCES OVERSEAS JCS 

the way. The latter has b een chosen, as it will enable me to 
highlight matters of interest more ' clearly. 

Australia, where the committee started, was in the throes 
of a meat price crisis, and sheep meats were short because 
of the very large redu ctions in flocks that were made when 
wool was at the low value. Their preference is for young, 
lean meat, much leaner than the common demand in this 
country. One large company had tried hard to get 1500 tonnes 
of goat meat from New Zealand, and failing this mutton, to 
help fill out their sausages. It was hurting them that they 
had to resort to high-priced beef, because New Zealand had 
no surplus of erither m eat. 

The Australian exporters appear to be very conscious of the 
preference of the world's high priced marke ts for tender meat 
that is well packaged. We saw examples of their beef being 
aged in vacuum packs. One large works was exporting their 
beef primal cuts in a special wooden box, which brought them 
a premium in Japan, though the Japanese complained that the 
disposal of the boxes caused a pollution problem. 

We also saw beef that had been tender stretched, that is hung 
from the H bone, which was meeting with great acceptance. 
Beef so processed is as tendler after hanging for 24 hours, 
as beef that has been hung in the chiller for 3 weeks at l 0 C. 
Aging the second way costs about 12 cents per kilogram with 
a loss of 3% weight in the process, and it is claimed that 
te1I1der stretched beef loses o nly one half of the fluid by weep
ing as does the conventional process. I had thought that tender 
stretch was a comparatively new process, but we were told 
later that the French had been doing it for generations. In 
Australia there was a raging controversy over the recent prO'
tection of kangaroos. They had been shot wholesale, for their 
skins and the meat which wais exported for pet food. The 
world demand for this food is staggering - and a preference 
that we should not ignore. 

In Singapore there are several separate markets for meat. 
In the eocpens,ivc hotels, some New Zealand lamb and air
freighted beef is used, anld restaurants and ships' stores pro
duce another demand. However, the main consumer groups 
are the Malays, the Chinese and the Indians, each with their 
own preferences, though none liking fat. The largest demand 
is for fresh-killed meat, so they import live cattle, including 
water buffalos which are too o ld to pull a plough, and large 
numbers of sheep, mostly wethers from West Australia. There 
is a market for ram meat, and the Mosle m preference for 
male and entire meats is a tra!dle consideration that New Zea
land must bear in mind in the future. 

Goat is a preferred m eat in many countries. In the past 
when I had let it be known that I was the President of the 
N.Z. Goat Society it often produced some derision. I had the 
laugh on these scoffers in Fi.ii, Greece, Italy, Peru and Singa
pore. In Peru fresh-killed kid was worth six times as much 
as lamb - their lamb by the way weighs from 10 to 18 kg and 
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is from 16 to 18 months old, and is so devoid of fat that the 
skin anidl wool are left on the tail lest the unsuspecting buy it 
as go,at. In Singapore goat meat cost $8.15, fresh-killed Aus
tralian mutton $5.95 and New Zealand lamb $3 .50 per kilo
gram. Before leaving the potential for goat meat as a saleable 
commodity, it is interesting to record that South African kid 
mohair fetched 464 cents/kg in Britain last year. In Singapore 
we met wholesalers and restaurant proprietors who claimed 
they could tell the difference, from the smell when being 
cooked, between. steer and cow beef. They suspect that some 
New Zealand! consignments have these meats mixed in the 
cartons. 

In the past few years Japan has increased its imports of 
mutton and more recently of lamb and beef. We were told 
,that Japan will pay a premium for our beef above the: Aus
tralian, but give it to Australia for mutton because it has a 
lot less fat. There is a considerable home production of beef, 
20% of consumption being the indigenous waygu, 50% holste>in, 
and 30% being imported beef. 

'):'he Japanese do not like fat. Despite the fact that they have 
their very special Kobe beef which was being sokl1 at $US70/kg 
retail, there was a limited market for it. Top U.S. prime beef 
was $40 /kg. Kobe beef was described as being fat streaked 
with meat. One heifer wais bought for eating for $NZ3900, 
and a steer carcass sold for $1600. 

Most Japanese homes have no oven, so they cannot roast 
meat. Housewives buy their supplies each day by the gram 
and because of the high prices prevailing are very d~scerning. 
They soon spot the mutton or lamb rolled carcass which hides 
a lot of fat in the centre of the roll - it is cut with a ham 
slicer. Japanese do not like the smell of mutton, and we were 
interested to learn that the Australians are working on the 
production of an odourless sheep meat. 

In Hokaido, the northern island, there is a tradition for 
mutton eating inherited from the Mongols . They call the 
meat Genghis Khan. A metal dome, like a helmet, is heated 
and small :>ilvers of mutton placed on it along with vegetables. 
Cooking is best done out in the open, with the protection of 
a large apron. 

The market would much prefer that we bone our mutton, 
as do the Australians. When our sheep carcasses have been 
thawed, boned, rolled and then turned! into hain the final 
product is nothing like the light conditioned five-ye'.ar-old ewe 
roast we are used to. 

Canada and the U.S.A. are moving away from fat. The 
flood of opinions a.bout coronary heart disease have hastened 
the move, already begun as meat prices escalateld. Poly
unsaturated beef is now being produced and more and more 
people are eating look-feel-taiste-like-meat non-meat products. 
The sale of vegetable protein meat analogues and extenders 
reached $30 million in the U.S. last year, and is predicted 
to go to $2000 millior:. by 1980. In testimony to the U.S. Com-
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mittee on Nutrition, manufacturers claimed "More nutritious, 
cheaper foods can now be created by eliminating the animal 
as a middle man." The giant food companies have moved into 
this field. 

In Canada a large quantity of beef comes from Holsteins, 
not Hereford or Angus that I had always imagined would pre
dominate. One feedlot owner, asked why there were no. pure 
Herefords or Angus replied: "I wouldn't have one of those 
goddam 6SO pound Angus butter-balls in ma feedlot, nor one 
of those 7SO pound Hereford grease-balls." The preference is 
for young, large, quick-maturing animals, and every cross that 
can be imagineld! is being bred. We even saw several hundred 
American bison in a feedlot. 

The Canadians indicated an interest in both chilled lamb and 
beef. Unfortunately their meat regulations do not allow us 
sufficient time to process and ship such products to them. An 
interesting market the Canadians, have developed is in horse 
meat. They are flying this meat to a lucrative market in France 
and Belgium. Quite a proportion of the Canadian top beef 
is from young bull, which is graded as steer. The U.S.A. has 
recently introduced a new grade for young bull, which they 
call Bullock. 

Lamb is a different animal in these countries from that pro
duced in New Zealand; being a cross between Suffolk and 
Ramboullet. In Canada, lamb five months old at 4S kg was 
worth 77 to 88 cents per kilogram. In the U.S.A. up to $1.00/kg 
liveweight was being obtained for 4S to SS kg lamb. 

The U.S.A. led the world in the use of the home deep freeze, 
and as a result taught us , at great expense, to age and condi
tion our lamb. The Canadians' preference for tender meat is 
the same. In both countries they tend to cut the legs into 
steaks and barbecue the lot. The traditional butcher's shop, 
as we know it, is all but gone, and the message comes through, 
strong and clear, that their preference is for portion-sized 
cuts, lean, and attractively packed. This is a message that we 
have learnt the hard way, and now it is coming from Europe 
as well. 

Peru is a new market, very welcome to New Zealand because 
they buy mutton. When we were there we saw a consumer 
preference very forcefully demonstrated. The meat is all bought 
by the Government, and then rationed out to the butchers, 
who have tiny stalls in a large, railway-station-like market. 
Peruvians do not like and will not buy fat. So the butcher, 
whose selling price is fixed by the Government, has to1 cut the 
fat off. These butchers weTe on strike, and refused to handle 
New Zealand mutton, because of their losses. 

Officials sent for a New Zealand IE prime ewe carcass which 
weighe'dl 21.32 kg. The supermarket butcher then cut 7.26 kg 
of blubber from it in front of our eyes and said that the re
maining cuts were still too fat for his store. 

In Britain 7S % of all lamb is still sold through the tradi
tional butcher's shop. The butchers are used to our lamb, 
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they thaw it slowly, and know their customers. Some are so 
skilled that they can pass our lamb on as if it were fresh 
killed. With the increase of supermarkets there is a growing 
demand for cuts and portion sizes. One chain takes over a 
million New Zealand lambs a year . Another organization sells 
nothing but frozen food , m os tly to people who now have the 
latest status symbol - a deep freeze. I am certain that this 
trend, which is also evident on the Continent, is one of the 
preferences that we must h eed, firs t p erhaps by educating 
the owners that they must thaw their frozen meat in the 
refrigerator before they eat it , though in due course w~ should 
age our products that a r.e to b ~· sold in this way, boi:h beef 
and lamb. It is the U.S.A. situa tion all over again. One super
market in Munich was selling its customers a thousand New 
Zealand lamb carcasses a w eek. They then custom-cut them 
for the proud owners of the deep freezes . One experience of 
,0ugh lamb, thr:ough inexperience in how to handle it, is 
enorugh to put a family off such meat for life. It is not cheap. 

Because of the price of meat in Britain, many families were 
finding that theiy could no longer afford to buy a leg of lamb 
or a roast of beef. Sometimes the leg is cut into three for sale, 
and in many cases they are settling for substitutes. In many 
of the restaurants of Europ e one is likely to find that the veal 
in the wiener schnitzel is pork or turkey. 

Britain does not have the traditional dislike for froeen beef 
that is common on the Continent. In one large test in England 
with 720 men and women on the panel, a comparison was 
made between Scottish, English, Argentinian chilled and New 
Zealand frozen beef. Preferences were Scottish, then New 
Zealand, Argentinian an:d local. (In the U.K. some 70% of the 
.:attle are Friesian, the next most co-mmon is a Friesian
tlereford cross and Angus is a bad also-ran.) 

London brings to mind the Smithfield meat market, and 
the question of hygiene regulations. The Americans have come 
in for :some abuse for the stringeny of some of their require
ments. Germany is much tougher. In fact, during our visit we 
found that the import of all pig livers from the U.S.A. had 
been banned because none of their killing houses was up to 
German standards. Yet in Belgium we saw cattle, hand led, 
purchased in the market, taken into the street and killed, and 
then dragged into the old skinning shed. One impression that 
comes through very strongly is that, if we want to sell, then 
we must do as they say. With the possibility of a common set of 
hygiene regulations being adopted by the EEC, it could be 
much rougher for us than in the past to get our meat even 
into Britain. The use of containers could help us very greatly 
in the presentation of our meat. In Britain and on the Con
tinent the best presented product that I saw, for quality, 
standard, and attractiveness, was rabbit domestically farmed 
in the People's Republic of China. 

Eire is a beef exporting country, therefore a competitor of 
ours. In 1972 they exported $NZ88 million worth of store 
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cattle, $20 million worth of fat cattle and $100 million worth 
of beef. Their total cattle population is 6 440 000 carried on 
5 000 000 hectares. In 1973 the breeds used in Government Al 
service were represent~d as Friesian 70 %, Hereford 9%, 
Charolais 8%, Angus 5%, Shorthorn 4%, Fleckvich 4%, and 
others 0.3%. Prices for beef animals per liveweight hlliildredc 
weight were: Charolais £19.56, Friesian £17.75 ($NZ28.4), 
Hereford x Friesian, £17.57, Angus £17.50, Shorthorn £17.18. 
An official report on the European market, with the U.K. being 
by far the largest portion of their sales, said, "The main de• 
mand is for heavy lean carcasses, and that a substantial 
premium can be paid for Charolais, which should encourage 
their production - also that the higher p1ices now being paid 
for Friesian, compared! with Her eford crosses may lead to a 
much greater use of Fr iesian bulls in both dairy and non
dairy areas." These figures and statements are of interest, as 
they show the Irish asses.sment of the lik ly European prefer
ences for beef. 

Europe we picture as a vast market, waiting to be fed by 
New Zealand - twenty or more countries, languages. and 
currencies. With traditional likes and dislikes for kinds of 
food, one thing that they have in common, apart from the 
Anglo-Saxons, is a dislike for sheep meat . Mostly they lump 
lamb in with mutton. The Swedes prefer horse and whale 
to it. Their past dislike for frozen food is changing, the work
ing wife having an influence. The European countries have 
some common characteristics concerning lamb - relatively 
lo•w consumption per head, a easonal demand, a discrimina
tion bctwe~ fresh and frozen , and no discrimination between 
lamb and mutton. In many arec>s it is eaten as a luxury food. 
The common growth in the use ci home freezers and the 
problem of tenderness have been mentioned earlier. They 
share a dislike for fat. Each distric t has its own local cuts, 
and there is a call for these to be done in New Zealand, but 
with greater quality control. 

Some l::rierf notes on some of the coun tries might be given: 
Germany: Larg , wealthy, sheep eaters, and many Mediter

ranian workers. Over 90 % of their male cattle are un
castrated (sb.ort scrotum cut). Per head they eat 40 kg 
pork, 25 kg veal, and 0.5 kg lamb. 

Italy: Traditionally they eat lamb at Easter and Christmas. 
Carcasses down to 2 kg. In the cities a butcher serves 60 
families. Frozen meat may not be dlisplayed in the same 
store as fresh. 

Switzerland: Accepts frozen m eat, air-freights beef from 
Botswana, but has a regulation that for every pound 
of imported lamb they have to ... ell a given quantity of 
local lamb. 

France: Has a very strong tradition of using fresh food. Their 
top,priced lamb is called Presele. Grown within 30 km 
of the sea. Imports most of the German-grown lamb. 
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Holland and Belgium have a hangover from frozen mutton 
sent to them after the war. 

Europe is ten times the size of Britain, but eats in total 
one-tenth the quantity of lamb. 

With these many diverse likes, Europe presents a market 
that can be developed, especially if lamb is presented as a 
premium meat, as an alternative to beef, ve1l and pork, but 
I believe success will depend on the quality of the lamb sent 
and its presentation. They want the Y and Alpha grades, not 
fat. There are several millicn Greeks, Turks and Armenians 
scattered through the other countries, who generate a special 
market within a market. 

We did not visit the Arab countries, but there is a growing 
demand for sheep meats there. Traditionally they are mutton 
eaters. In fact, the height of hospitality is to give the honoured 
guest the sheep's eyes, instead of keeping them for yourself. 
Many New Zealanders believe that fat sheep are preferreld 
because they have seen the fat-tailed sheep, but I am told 
these animals retain their tails, because too many are lost if 
they are docked. These peoples are now wealthy because of 
oil sales, and we are told that 1hey want meat, in some cases 
lamb, but certainly not our very fat carcasses. There is also a 
desire that some of the animals should be alive, and in many 
cases that the meat should be slaughtered by Moslems. Op
portunities await us if we heed their preferences. 

In the chain from producer to consumer, presentation and 
packaging are of great importance, and this becomes even 
more so as prices rise, and restrictions increase. Our competi
tors are as aware of the problems as we are. 

To the housewife price is of the first importance, and the 
quantity and quality of edible meat come next. The attractive>
ness of the packaging can tip the balance. In the U.K. on 
Saturday morning it is tractitional for husband and wife to 
go shopping. It is then that the Sunday roast is bought and a 
certain amount of money has been budgeted for each item. 
To ensure that our products de not suffer in this final pre
sentation, in the future we will have to pay more attention 
to maintaining the consistency of our meat products, more 
attention to how it is. handled, seeing that it is packed cor
rectly so that it is not damaged in transit, and that it looks 
attractive at all times. It is of little use our knowing that the 
lamb carcass that we produced was the best in the world, if 
Mrs Housewife sees it as grey, desiccated, dehydrated chop. 

If the New Zealand producer is to benefit from the many 
and diverse preferences of the world, we are going to have 
to realize that the demand will be for better quality in the 
product itself, in its packaging and in its presentation. Several 
factors which will influence future developments in the volume 
and the destination of our meats are: 

( 1) The fuel crisis - how .much money is left to buy meat? 
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(2) What are the transport costs going to be? Will the ships 
be available? 

(3) The EEC agricultural policy, the levy, the hygiene regula
tions. 

( 4) The demands from centrally planned countries - and 
whether we meet them. 

( 5) Substitute meat. 

( 6) The supply from our competitors. 

( 7) Most important of all - our willing acceptance of the 
demands of the customers. 

To sum up my impressions on meat preferences and the likely 
effects on the New Zealand producer, let me repeat that the 
world does not want fat. We have· a long way to go to be 
effective in doing something about this , but act we must if we 
are to stay ahead. 

In 1972-3, of the 24 000 000 lambs slaughtered for export, 
only 42 800, or 0.2%, were graded overfat - that is, not ex
portable in carcass form, in that they had 18 mm of fat mrer 
the last rib . Ruakura has done work that shows that New 
Zealand prime lamb has a fat content ranging from 20 to 47% . 
At the same time, we slaughtered 6 752 000 ewes and only 0.5% 
were classed as overfat. We have got away with this absurdly 
small proportion so far, but I would not like to guess how 
mu:ch longer even this will be acceptable. With beef the fat is 
trimmed off, but the fat removed represents a waste of feed 
that we cannot afford. It takes about three times as much 
feed to produce a poun'dl of fat as a pound of meat. 

My second impression is that we are going to have to be
come much more aware of the fact that we freeze toughness 
into orur meat. Yes, we all hope that electric stimulation will 
be perfected, but in this competitive world, where we are so 
far from our markets, it behoves us to do more to retain our 
lead. 

Finally, we are going to have to be more concerned with 
the prese ntation of our products. We live in a world that is 
hungry, and that has a growing demand for meat. If we can 
stop the politicians from messing it up, we will have a market 
commensurate with how closely we pay attention to the 
world's many preferences. 



PRODUCTION OR PEOPLE - WHAT IS 

A RURAL AREA FOR? 

H. A. MORTON 

Senior Lecturer in History, University of Otago 

The title of this address was chosen in the hope that it would 
provoke thought and reaction. I am frankly for people - but 
I am not against production. Nor am I against efficiency. But 
I wish to stimulate thought about the direction in which the 
farming industry, beyond argument by far the most important 
in New Zealand, "'is heading, and about the long-term conse
quences of attitudes towards that industry. To begin, several 
statements will be made that will require thought and, very 
shortly, action too. 

First, those agricultural advisers who speak in the most 
up-to-date terms about throughput and input (they mean pro
duction and investment), flow-patterns , adjusted indices, etc., 
are not up-to-date but out-of-date - because they discuss the 
farming industry in a way all other industries are abandoning. 
They are out-of-date because they are ignoring or d~ernphasiz·· 
ing the social factors which affect the industry. 

Second, following from this, purely economic measurements 
must not be allowed to decide whether things that must be 
done are done, but only how they should be done. Third, fol
lowing from this, we must make up our minds what must be 
done, that is, what kind of a New Zealand we want. 

Fourth, it must never be forgotten that policies can always 
be devised to do what a society is determined to do. One should 
not be distracted by the arguments of how, until the real 
question of whether is decided. Fifth, attitudes towards pro
duction and its measurement must be changed - in farming 
emphasis must be on how much is produced per acre and not 
per man. 

Sixth, it must be remembered that farm income, like any 
other income, is the result of a dlivision of the national in
come, and this is decided by national political policies. The 
oontrol is in New Zealand's hands. This nonsense about over
seas prices should be forgotten; it is only used to keep farm
ing incomes down. When it begins to favour the farmer then 
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national policies are changed. For example, when farmers' re~ 
turns were better, recently and briefly, they were used to 
justify wage rises which addeldl to farm costs and at once 
reduced income. Have falling fann prices ever been used to 
justify a decrease in the awards, which would lower farm 
costs and increase the farmer's income ? 

On the basis of these statem ent:s, it is intended to argue 
that the present emphasis on production per man can only re
sult, and is resulting, in the d'epopulation of rural New Zea
land. This depopulation is having, and will have, serious effects 
on the whole of New Zealand society - economic, pohtical, 
social, and environmental effects. And the worst of it all is that 
it is done in the name of increased efficiency (wrongly 
measured , in my opinion) and increased production, and yet 
it is not resulting in eitheT - certainly not at the planned rate. 

The economic effects might be examined first. Constant re
minders are given of the economic unit. It is suppQiSed to be 
the farm that will support one family at a reasonable standard 
of living. I fear it reminds me of a pioneer balloon - soaring 
higher and higher on constantly replenished hot air. Ho·w can 
the farm economis ts deny any ability to say what a just price 
would be on any farm when they are quite prepared to say, 
year by year, what an economic unit i1s? Each answer in
volves the same measur ements. For example, if lambs are $10 
and 1 500 are said to b e required to make an economic unit, 
then the economists are saying that $15 000 gross for lambs 
is an economic unit. But is that what they claim to be saying? 
At that rate a farmer with 1 000 lambs would need $15 a lamb 
to be in the same position. 

There are two points involved. First, efficiency cannot really 
be m easu :;,·ed by profit or loss when the price is beyond control. 
The farm _r, in general, is not allowed to argue that his costs 
have gone up so his prices should too, as can other sectors of 
New Zeabnd society. Who can be efficient in that profit or loss 
sense at $5 lambs - who can be inefficient at $16 lambs? 
There simply must be another way of measuring efficiency. 
And it is important that it should be measured. Second, under 
the cr.: t ·d:ited system which is useid, and sometimes even 
praised (at the same time we are envying French farmers), 
the economic unit must go up and up in size. The reason? 
Because it increases in size immediately prices go down -
that is o~vious. For example, at $6 800 lambs will not cover 
cos.ts, but 3 000 might. But the economic unit also increases 
in size, slightly more slowly, when prices go up. Why? Because 
most of the r est of New Zealand quickly get salary and wa~e 
and pr;ice increases to compensate for the higher prices paid 
to farmers for their lambs - and their receipts are speedily 
tlie farmer's costs. What is more, these increases never go 
down. What about the farmer's receipts? 

The result of all this is a steadily decreasing farm popula
tion; this is changing New Zealand, and in an undesirable 
direction. Are there answers? I think so, but only if two 
things are changed. The first is the farmer's traditional atti-
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tude towards farming; the second is the non-farmer's tradi
tional attitude towards farmers. Make no mistake, the two 
things are linked. I share every emotional attachment to the 
farmer's way of life. I agree that it is best to be a free indi
vidual, and to stand on one's own feet. The trouble is today 
that someone else is always standing on your feet, too. How
ever deeply one may foel about this freedom it i's gone and it 
is high time farmers faced reality. In effect , they are being 
conned into producing more and more as individuals by a 
very subtle use of their own virtues. They are being asked to 
be efficient by people whose own efficiency is never measured. 
Farmers are falling for this because it fits into their picture 
of themselves as rugged individualists. I repeat, I share these 
emotions, but as a Canadian farmer I learned the hard way. 
The rugged individual is as out of place (sadly perhaps:) in 
the world of organization, pressure groups, lobbys, unions, 
etc., as a pedestrian on the motorway. And his fate will be 
exactly the same. Do farmers want so much to be rugged indi
viduals that someday they will have no neighbours at all? 
How many empty homes are there in the district? Where do 
farm children go to school now? Are all these changes making 
things better, and farmers happier? 

That will be discussed later. At this stage let me make my 
point about how the policy of depopulating rural New Zea
land for efficiency's and production's sake is not even work
ing. Let us imagine side by side two units of 1 000 ewes each. 
Let us imagine that the prices were such that neither farm 
supporte d a faJmily properly, so one man sold out to the other, 
left a lovely home empty, and' moved to Dunedin to help push 
up the prices of homes there. But the farmer who stayed 
could not hand1le more than 1 600 ewes, and certainly could 
not look after double his fences and acreage properly. His 
income is better (temporarily, until costs catch up) but New 
Zealand is doing without the production of 400 ewes while both 
properties decline in appearance and general wellbeing. Any 
increase in net income (it has already been mentioned how 
transient this will be) is dearly paid for by the farmer, in in
creased effort and responsibility and, above all, in the nagging 
hopeless feeling that no matter if he runs all day, no matter if 
he never sleeps, he still will never get all the work done. How 
many have been haunted by this feeling? And on how many 
farms has the burden on the wife increased in the last few 
years because of all these things? 

We simply must break this vicious circle. We must re-define 
efficiency. I propose this definition : Efficiency is the least waste
ful way of achieving what we want to achieve. By that defini
tion we could measure a farmer's efficiency by how much he 
could produce on the particular unit he ·had - not by the 
present simple-minded measurement of whether he went bank
rupt or not. If he did not produce properly he should be re
placed by another farmer who will. In other words that farmer 
should disappear but not that farm. Farmers have enough 
problems of procl.uction that they must somehow become inde-
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pendent of the cold and impersonal forces which now set their 
prices. 

There is simply no economic reason - only traditional and 
political attitudes - which prevent New Zealand farmers 
getting a proper share of the New Zealand income - a share 
which recognizes their right to a return on investment, a fair 
wage, a management fee, and, above all, set at a level which 
will provide a surplus for continuing development and in
vestment. Forget overseas prices. The Government can alter 
them any time it chooses by policies of devaluation or re
valuation. This course is not being suggested - it is merely 
being pointed out that it can be done and is done. And by 
giving guaranteed prices of products, and by tax adjustments 
to favour the production per acre on each type of soil, and 
within each climatic area, people could be retained in rural 
New Zealand. It could be done. It is being done in England. 
I suspect it will not be done here and much of the fault will 
be the farmer's because he refuses to see, or many do, that 
attitudes must eventually adjust to reality - and the sooner 
the less painful the adjustment. 

Are farmers going to wait until there is only one farm in the 
North Island and one in the South Island before starting to 
think seriously. Because that is the logical end of the eco
nomic unit philosophy. And no doubt after that someone will 
invent a pipeline tn take South Island! grass to the North 
Island so that the last farmer (like the Ford motor company) 
can be located near the main market. Think about what has 
happenelct in one's own district. Think about what has hap
pened in the stock and s.tation agencies. Think about what is 
happening in every field of New Zealand endeavour. But above 
all think - and be aware that sometimes one must change 
one's mind after thinking. And here is a danger which should 
not be ignored. Just as the big commercia:l firms in New Zea
land, by killing each other off by takeove<rs, are working to
wards that monopoly position which simply begs for 
nationalization, so are farmers killing each other off as units 
at a rate which brings closer and closer the size of unit which 
will force government intervention, either against land aggrega
tions, or for land nationalization in ways much worse for the 
farmer than my suggestions about guaranteed prices and tax 
ad.ius tment. · 

Let us examine the results in both urban and rural New 
Zealand of continuing the present policy of drift, accentuated 
by mis-measured efficiency. 

I personally feel so deeply about this because I have seen 
it all happen before. In Manitoba a balanced society has be
oome an unbalanced one, and, as anyone who runs a machine 
knows, anything running out of balance ·shakes itself to pieces. 
We must deliberately adopt policies to keep a proper balance 
in New Zealand between town and city. And all New Zealand, 
not just farmers, must see that if we expect farmers to care 
for New Zealand then we must care for them. This will re
quire a change of attitude on each side. 
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For it is fundamental changes in attitude that are being 
suggested, with tremendously important implications for our 
society, when I argue that two policies must be completely 
re-examined. The first is the policy of greater and greater agri
cultural production per man a:s opposed to greater production 
per acre. This is resulting in the depopulation of rural New 
z ,ealand. Acres are in short supply, farmers, shoul!d not be. 
The second is the refusal to take direct and definite action to 
stop the accumulation of population in certain areas. The 
pol,icy of allowing growth to attract growth must go. How 
truly the Bible said "To him that hath shall more be given; 
and from him that hath not even that which he hath shall be 
taken away". How correct this is in modern New Zealand, 
whether one speaks of Ford factories or motorways or Inteir
Dominion trotting. To see a politician sit idly by while all 
this happens is like seeiing a doctor approving of cancer. 

We in New Zealand, like most people abroad, have been 
trying to have it both ways, to have our cake and to eat it, 
to industrialize and s till have ,a decent society, to crowd into 
big cities. and still have conce rn for the individual. In trying 
this on, we are human indeed. But human experience shows 
that it cannot be done. 

It was stated earlier that the present agricultural policy is 
implicitly one of rural depopulation. What else can it be? 
Larger farms mean fewer farmers. If the foolish New Zealand 
myth that all farmers are rich is brushed aside, it will be found 
that the on-farm prices receiveld for produce have been falling 
further and further behind inflating costs. This was true, even 
last year when the situation in wool was compared by the 
ignorant or thoughtless with that of 1951. This was simply a 
confusion of gross prices with net r eceipts. Wool prices were 
nort: giving the same net return at all. And yet the headlines! 
The truth i1s1 that the only way the average farmer has stayed 
in his home and job has been by producing more units. It 
takes more ewes to give the same return. Even with improveJd 
grazing this takes mol:'e land. Since, in spite of development, 
land in New Zealand is very limited, someone had to go -
and thousands did. The rural areas have declined in popula
tion. 

This hais several serious. effects on the appearance of New 
Zealand. The busy farmer handles many morn sheep - and 
sheep all lamb in the same way as they used to. They have 
not read the economic reports about the desirability of im
prove d flow patterns . So this farmer has less time to devote 
to hls. fences, his farm yard, or the gorse on his hillsides. 
As a result the appearance of rural New Zealand, once, and 
even yet, the admiration of overseas visitors, has been de
clining steadily. When driving home look at the southern 
slopes of the hills , look at the fences and gates, look at the 
abandoned homel5 and sheds and schools, the unused power 
and phone lines. Here indeed is a waste of caP.itaJ by a foolish 
country now busy trying to recreate these fac1lities on the out
skirts of Auckland or Wellington at three times the cost. 
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Here indeed is untidy housekeeping as well as sloppy budget
ing. 

How has it happened? Simply because in New Zealand we 
have insisted that a farmer is paid by unit of production, 
something long since out of date in other occupations. Even 
worse than that, the price per unit of production is decided 
by forces over which New Zealand society has no control what
ever, by butchers in England, housewives in America, or the 
vagaries of nature or Arabs. For instance, five wet years on 
the western plains of North America and New Zealand's beef 
prices will drop out of sight. Two years without an oil boy
cott and synthetics will again be weaving past wool. Fine, 
cries the more thoughtless housewife, but the perceptive ones 
will realize that a strong, functioning, rural society is the 
keeper of most of New Zealand's beauty. 

To see what rural poverty does to a nation's countryside, 
then travel by the highways, and especially the byways, of 
Australia or Canada. In those countir<es they built up industry 
on cheap food, as was done in England and America too, and a 
blighted countryside is the result. Only a singularly single
minded economist would be proud of the three-mile-long 
wheatfields of Saskatchewan. Look what one man can do, he 
would cry. Look what society has done, might be the answer. 
As I drove through my native prairies this northern summer, 
just before harvest, I saw no beast, few birds, and very fel\.v 
men. It was not like that when I was young; I could not 
help thinking of succes,sive Canadian governments what the 
poet said of the general: "He made a desert and he calls it 
peace!" 

That is one extreme of depopulation madness. And do not 
think it is not happening here, just because wheat is not im
po,rtant. Abandoned homes are mute and tragic evidence. 
Almost one quarter of the farmers of Otago have di1sappeared 
in the last eight years. This decline brings, several serious 
social problems, including that of providing schools and pro
fossional services, and so the downward spiral increases in 
speed. But the important effect for all New Zealand is one 
seldom thought of, or at least spoken aloud, and that is the 
relatively increasing political power of the huge urban areas. 
It is particularly dangerous because, when it comes to a choice 
between policies which will favour the physical and social 
environment and those which will maintain employment, then 
one can be fairly sure which policies will prevail. 

In New Zealand a rural member can vote for policies which 
built up rural New Zealand (and hence our physical beauty) 
because there is essentially little conflict. There is some, but 
not much. But this is not true of the member for an indus
trial area. Growth there is bad for both the physical and the 
social environment once past a certain point, a point which 
has long since been reached in the three major cities. Yet 
even today there would be few MPs in the major centres who 
would dare to deliberately vote to have an important industry 
sent somewhere else. The pressures are still intense - too 
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many people benefit in the short term (real estate, road
builders, construction) to spare any interest for the long 
term. The more city members we have the more short-tenn 
policies we will get. 

But believ•e it or not, in ·spite of the examples across the 
Tasman and across the Pacific, there are still people who call 
themselves Auckland-One-Million boosters. Believe it or not, 
there are still people who say thei problems cannot happen 
here. Not in New Zealand, they say, as if we New Zealanders 
had some protection others do not have. I know we sing 
God Defend New Zealand occasionally, but we seem to expect 
a lot of protection for a little supplication. Let us face the 
truth. The probk'JJ:Ils are! already appearing. The damage to the 
physical and social environment which has happened, with
out exception, in varying degrees but without exception, in 
every large city overseas will happen here. It will happen here 
because the damage is caused by numbers., not by intention. 
New Zealand will no more avoid them by good intentions than 
Sydney, or Los Angeles, or Toronto, or Birmingham, or 
Bordeaux, or Tokyo, or Moscow, or Warsaw, or Delhi, or Rio 
de Janeiro. It is. large-scale urban lifo, numbers of people, 
which cause the loss of personal contact and the growth of 
indifference; the 1oss1 of persooal responstibility, and the growth 
of crime; the loss of personal individuality and the growth orf 
mass ps.ychosis. 

To those of Ollllr civic leaders who refuse. to face this in 
time, who dleny its possibility, I can only say sadly but with 
certainty, be very patient - you will see. It is nort necessary 
to recite here the details of big city problems in transport, 
crime, education, or neuros.~s. They are surely known to 
everyone who can read. They are much better known than 
the other closely related set of problems, those caused by 
rural depopulation. But these problems are related, they are 
serious, and they are both happening here in New Zealand, 
right now. And of all countries we have the leas.t excuse. We 
could save ourselves from both problems if we hald: the fore
sight, and if we had the will, because even yet we have the 
time. But for what else have we been given intelligenoo, for 
what else have we built up our political freedom? There was 
some excuse for nineteenth century England, perhaps the best 
example of all to illustrate what is being discussed here. 

The English were the first to experience the blighting effects 
o.f .the Industrial Revolution, and .also, for one must never 
forget this, the first to receive its benefits. There were great 
and permanent benefits from the Industrial Revo•lution; on 
the whole people were better fed, housed, and clothed than 
before. As a result of mass medicine and sanitation, the 
population increased dramatically, because of both the sur
vival of more children and a fall in the death rate. But if 
what was bad had bad results, what was. good had bad results 
too, for, to feed more people, cheap food from abroad was 
allowed to destroy British agriculture. British society was 
warped and distorted (this was, of course, called progress). 
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Read Arthur Bryant's book The Lion and the Unicorn for the 
real tragedy of rural England to unfold. The policies of nine
teenth century England created crowded cities and deserted 
countryside. New Zealand's policies today are doing the same 
thing. The policies of the nineteenth century led directly to 
the unhappy, bitter, riven society of Britain today. How does 
all this relate to our two mistaken New Zealand policies? 
Because it was caused by the very same mistake we are 
making here, the mistake of confusing economic efficiency with 
social efficiency. In our industrial and agricultural fields we 
simply do not take social factors enough into account. 

I am not proposing anything very revolutionary, just a 
wider application of things we do now. There are many areas 
of our national life where we already put social factors first. 
For example, has anyone measured the economic value of 
teaching classics, or history for that matter, in the universi
ties? Yet we teach them for their own value. For example, if 
we thought only of the efficiency of New Zealand and not our 
morality, our soul, our decency and generosity of spirit, would 
we devorte so much of our reso'Ulr:ces to ,e!diucating the retarded, 
or even the average, student, and so little special attention to 
educating the bright? For example, if we thought only of the 
efficiency of New Zealand, would be giving so much support' to 
the aged and ill, and so little incentive to the productive? 
We can look beyond economics at times - and how right we 
are to do so. All I suggest is that we apply more of this 
philosophy to more and more areasi of our national life. Unless 
we change our basic attitudes enough to change our basic 
policies, then all our concern for trees and lakes and birth 
control and smog will be seen for the salving of symptoms tha:t 
it is. 

Let us look back at nineteenth century Britain. The fac
tories were built and boomed. Canadian wheat was cheaper 

· so they fed the factory hands ' with Canadian wheat. Of course 
English farmers had choices, splendid choices - they could 
move into the factory, move to Canada, or starve. At any rate 
they disappeared, and the economists could point out how 
efficient it all was. Of course, half a century later all Britain 
nearly starved, and, of coU11se, British society was permanently 
damaged but how could one measure that? And if one cannot 
measure soanething it does not exist, does it? Social good and 
evil are hard to measure by objective stan>diards. So, too, is 
happiness or love or hatred or pain or beauty. But they all 
do exist, and we all operate in our daily lives by the pressures 
such intangibles exert. 

I have no suggestion for measuring happiness. or hatred but 
I do point out to the planners that we all know when we are 
unhappy - and so does a society. Environmental planneris 
know that social factors are important but economic planners 
have not yet learned to measure them. And so we get eco
nomic reports which recommend we do nothing about the 
drift to the cities because of lack of evidence that it is harm
ful. By that the economist meant he coulldl not measure the 
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harm. But who cares if it is an ounce of harm, or a ton, or an 
inch or a mile. We can see it . It is there. But cannot our 
economist look up from his paper clips and look out the 
window? Cannot he see the traffic, cannot he see the smog, 
cannot he count the extra policemen needed? Or does no·t he 
read the court cases, does not he notice that no one speaks 
to him on his way home? 

The evidence is all around us in New Zealand cities, even 
though we are yet a long way from New York or London or 
Sydney or Montreal. We are a long way yet from the situations 
in these great cities. But that is the point. We are a long way 
yet from the three-mile-long efficient wheat fields of Sas
katchewan. But that is the very point. Now is· the time to 
think, now is the time to plan, now is the time to act. 

Remember that to do nothing is a policy if one has con
sciously decided to do nothing. One recent report on regional 
development recommended that the government do nothing, 
although whether that was a decision is a matter of opinion. 
And it was one report that government found no trouble in 
carrying out. 

We cannot afford to do nothing. We need to deliberately 
adopt policies which will provide a balanced development in 
New Zealand, s.topping both rural depopulation and the 
creation of metropolises . Both in big cities and deserted 
countrysides social intercourse and physical beauty alike de
teriorate. Growth has been important to all of us quite as 
much because experts could measure it , as because the man 
in the street reallv wanted it. But in nature growth is a 
companion of decay. It is like that in societies. too. New 
suburbs are built on fields that were productive farms; 
cinemas are built on the foundations of theatres and TV 
stations on foundations of cinemas. New ideas spring from 
dissolution of old ones, just as a new harvest springs from 
the compost of last year's straw. It is up to us to b sure that 
the harvests are such that we wish to reap, and that all that 
decays is that which we wish to lose. Without thought, with
out discrimination between desirable enldls and bad ones, we 
are not likely to preserve a good society, much less create a 
better one. 

In New Zealand we must extend to the agricultural sys
tem the same generosity of spirit anid openness of mind we 
have for several generatiorns displayed in education and social 
welfare. The great mistake we have all been making is to 
think these things are separate, that profit is for one field. 
and concern for another. We have for gotten that our national 
body, like a human body, is made of flesh and brain and blood 
and bone, all interdependent, none of significance without the 
others. This is the attitude I urge here. We can change atti
tudes. It was only in our fathers' time that a man was forced 
to pay for health or education. Does not this seem strange 
now? We can change if we develop the will to ac t in place of 
the tendency to deplore. It is almost too late. 



REPERCUSSIONS OF CHANGING TO A PAYMENT 

SYSTEM BASED ON MILK FAT PLUS MILK PROTEIN 

/. W. Stichbury 
N.Z. Dairy Board 

During the last 25 years, and particularly during the last 10 
years, the dairy industry has undergone a profound change. 
Until 1950, except for cheese production, it was based on the 
principle of home separation, with dairy factories manufactur
mg butter and the skim milk being fed to pigs. It has now be
come an industry from which the pig has all but disappeared 
and where practically all the milk produced is processed at 
the factory and made into a variety of prodlucts. 

This change has been brought about, of course, primarily 
because of the steadily increasing value of the non-fat con
stituents of milk, particularly milk protein, which alone or 
in combination with other milk constituents forms the basis 
of practically all dairy products other than butter. 

As a result, whereas in 1950 milk fat in the form of butter 
or cheese was responsible for over 80% of New Zealand's ex
port earnings from dairy products, in 1972 it had shrunk to 
45 %. Conversely, protein products or products based on pro
tein, such as skim milk powder, haid changed from being of 
minor importance to being the major earner. 

This increasing value of protein has , of course, had its ups 
and. downs as prices for products such as skim milk powder 
have fluctuated. But, with increasing vigorur each time the 
value of protein has gone up, questions have been asked about 
t.he fairness of the payment system for milk, and as a result, 
in 1968 the DairY. Board set up a committee to examine this 
question in detail. 

Shorn of the details, what this committee found was that 
the fat only system of payment di:di give rise to inequities, 
particularly between high testing milk and low testing milk, 
whenever the value of protein was high and there were con
siderable differences in the composition of the milk from dif-
ferent suppliers. · 

It also found that it was possible at some cost to virtually 
eliminate these inequities by the use of a payment system 
based on testing for both fat and protein, provided allowance 
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was alrso made for the greater cost of handling the milk from 
low test suppliers. The A + B - C formula is already being used 
by at least one dairy company and under active investigation 
by others. 

REPERCUSSIONS qN PAYOUT 

One thing testing for protein will not do is to increase the 
total payout. In fact, it will slightly reduce it because the dairy 
company will be adding protein testing to the costs it mUJst 
pass on to its suppliers. What it will do, however, is bring 
about some redistribution of the payout among SiUippliers. At 
present prices, and in extreme cases, this could mean an in
crease or dec1'1eas1e. in payout of $2000 or more to some indi
vidual suppliers. Such extreme cases could occur where skim 
milk powder is being manufactured and there are, for ex
ample, a few Friesian herds in a predominantly Jersey area, 
when the owners of the Friesian herds would benefit, or con
versely, where there arie a few Jersey herds in a predominantly 
Friesian area, when the Jersey herds would suffer. However, 
if the herds in a particular area do not differ grieatly in fat 
test, it is unlikely that an individual farmer's . payout will be 
affected very much if his company introduces a fat plus pro
tein syiste:m of payment. 

But if his company does introduce such a payment system, 
what he will want to do is to have cows that produce as much 
protein as possible, so what about the repercussions on the 
breeding and selection of cows? 

REPERCUSSIONS ON BREEDS 

As a general statement, if two cows produce the same 
amount of fat, the lower testing cow will produce the greater 
amount of protein. Thus, other things being equal, payment 
for protein will tend to favour the lower testing breeds, such 
as the Fr~esian, at the expense of the higher testing breeds, 
such as the Jersey. But before concluding that everyone who 
farms Jerseys needs his head read, it should be borne in mind 
that in farming thin.gs' are very rarely equal. What suits one 
man's circumstances does not necessarily suit another's. 

If the evidence available on efficiency of pro1diuction is ex
amined, for example, it appears that: 
- The Jersey is the most efficient producer of fat. 
- The Jersey and the Friesian are about equally efficient as 

producers of protein. · 
- The Friesian is. the most efficient producer of lactose. 
And as fat plus protein equals cheese :md protein plus lactose 
equals, skim milk powder, all soi cS of arguments could be 
raised about which breed is b est according to the products 
being made. 

Or another argument could be raised over the fact that, 
to benefit from the extra efficiency of the Jersey as a fat pro
ducer, it is necessary to milk more Jerseys than Friesians and 
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to rear more replacements. On some farms this may be easy, 
on others it may be the straw that breaks the camel's back. 

Or, confident that beef prices will return some day to where 
one thinks they ought to be, one could point to value of the 
Friesian as a beef producer - and so it goes on. 

But to summarize, what can be said is that if a farmer's 
present circumstances favour the Jersey they will be a little 
less favourable but will not necessarily require a breed change, 
when a protein payment is introduced. If his present oircum
stances favour the Friesian, then he will look at his herd with 
even greater favour with a fat plus protein payment. 

However, a far more important issue is that of the differ
ences within breeds. 

REPERCUSSIONS ON SELECTION WITHIN BREEDS 

Most people are by now well aware of the fact that, if the 
objective is to improve fat production, little progress is ma'de 
just by selectin~ on test. A high testing cow will not produce 
very much fat 1f she does not produce a reasonable amount 
of milk. 

The Dairy Board, in fact, carried out a very extensive study 
of this question in the Jersey breed some years ago. It showed 
that, while selection on fat yield, that is, milk yield and test, 
was best, if a choice had to be made between selecting on milk 
yield only or test only, then there was no ·doubt about the 
answer. Selection on milk yield would improve fat yield at 
nearly three times the rate that selection on test would do. 
In fact, in this breed, it was not markedly inferior to selec
tion on fat yield itself. But before the tester is thrown out of 
the shed, it should be mentioned that more recent studies 
have shown that this relationship between milk yield and 
fat yieM is not as strong in the Friesian breed or in mixed 
breed herds where the differences in fat tests are proportion
ately greater. 

In spite of this poor relationship between fat test and fat 
yield, a popular misconception seems to have grown up that, 
now that protein has become important, all one has to do to 
improve protein production is to test for protein and cull all 
the low protein testing cows. Nothing could be further from 
the truth; one would probably do better if the high protein 
testing cows were culled. 

When protein production started to loom up as an aspect 
of obvious importance for the future, the Dairy Board natur
ally lookeldl for all the evidence that could be found about the 
relationship between protein yield and protein test and the 
factors currently measured in herd testing milk yield and 
fat test. What the Board wanted to know was whether it 
would be necessary to change the herd testing sy;stem and the 
present method of selecting cows and, particularly, bulls? 

From overseas work (carried out mainly with Friesians) 
there appearndl to be a very strong relationship between milk 
and fat yield and protein yield, and a very poor relationship 
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between protein test and protein yield. In other words, it was 
again differences in milk yield that were most important in 
~ausing differences in protein yield . 

This was, of course, very comforting as it suggested that 
the present selection methods, based on milk and fat yields, 
were also doing a pretty good job in improving protein yields. 
That is, it may be possible to select for protein production 
without going to the expense of actually testing cows for it, 
and testing lots of individual cows for protein is not cheap. 
It has to be done in a central laboratory using very expensive 
equipment. 

In 1967-8, to get further information on this, the Board 
protein tested all the heifers in 34 large Waikato herds in 
which young Jersey bulls were being nroveid for A.B . It was 
thus possible to rank these bulls according to the protein pro· 
duction of their daughters and compare this ranking with 
their ranking on other factors such as milk and fat produc
tion. What was found was that it did not matter much 
whether the bulls were selected on high milk production or 
high protein production, because virtually the same bulls were 
being picked and that selecting on fat yield was also pretty 
goodl for pricking high protein producers. On the other hand, 
when the bulls with high protein testing daughters were pick
ed out, every one of these bulls was below average for pro· 
tein yield because of the low milk yields that went with the 
high protein tests. 

This added still further to the comfortable feeling but it 
was not, of course, concllllsive; no trial with just 34 herds 
ever is. So in 1972-3 some further trials were carried out in 
collaboration with the Rangitaiki Plains Dairy Company in 
both Friesian and Jersey herds in the Bay of Plenty area. 
Again, the results confirmed the strong relatioI11sihip between 
protein yield and milk and fat yields in both breeds but al•SO 
highlighte d a problem that could not be ignored. While no 
real problem existed in selecting within straight Friesian herds 
or within straight Jersey herds, what about all the league of 
nation herds? 

In this case, selection on milk yield, the best alternative 
in rstraight-bred herds, cannot be used because between-breed 
differences in protein test are large enough to upset the re
lationship - that is, selecting within a mixed breed herd on 
milk production alone would result in culling too many 
Jerseys and keeping too many Friesians. In this case it is 
necessary to rely on fat production. This is still quite good, 
but is there a better way? 

It looks as though it might be possible to predict a cow's 
protein test accurately enough from its fat test to use this 
predicted tesrt and its actual milk yield to predkt its protein 
yield. When this was done in the Bay of Plenty herds it ranked 
the cows almost perfectly in comparison with their actual 
protein yields, and, best of all, it will work regardless orf the 
breed composition of the herd. 



CHANG I N G ,\JILK PAYM ENT SYSTEM 125 

To test this out, protein testing has been carried out during 
the past season in over 60 herds containing 7000 cows of a 
wide variety of breeds and crosses and this should answer the 
question one way or another. 

But one possible repercussion still remains. 

REPERCUSSIONS ON ARTIFICIAL BREEDING 

It seems reasonably clear that protein testing is not going 
to be required as a general herd improvement measure, be
cause, even if there are a few exceptions to the rule, they are 
unlikely to be important. One such exception may, however, 
be important - if he is a bull and if he is widely used for 
artificial breeding. 

Accordingly, before finally closing the book, a much wider 
study on the daughters of A.B. bulls is required, and it is 
planned to do this, hopefully, in the coming season. With the 
collaboration of several dairy companies and the Auckland, 
Bay of Plenty and Taranaki Livestock Improvement Associa
tions, the Board plans to protein test all the cows in over 
300 sire proving herds to see if that exception can be found, 
and if so what are the repercussions. 

In the meantime, I would say the repercussions of a fat 
plus protein payment to the average dairy farmer are to carry 
on doing what he has been doing. 
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DAIRY COW NUTRITION IN THE 1970s 

K. T. JAGUSCH 

Senior Lecturer 1n Animal Science, Lincoln College 

INTRODUCTION 

Three significant areas• of recent knowledge concerning the 
nutrition of the dairy cow could markedly benefit the increas
ing number of farmers who wish to make innorvations in dairy 
farm management. Such changes would allow substantial tech
nical and economic advances in milk production, and so help 
to offset the increasing pressures of rising cos.ts. 

The three developments in dairy cow nutrition referred to 
are: 

( 1) The detailed description of how food energy ingested is 
partitioned by dairy cattle according to the quality of 
ration and the stage of lactation (Flatt et al.~ 1969a, b). 

(2) How food offered to cows should be distributed oV'er the 
lactation cycle, a subject comprehensively reviewed by 
Broster (1971, 1972). 

(3) The manipulation of the gestation-lactation period of the 
dairy cow to seasonal grassland production under a land
intensive agricultural system (Hutton 1963a, b, 1970, 1971 , 
1972; Bryant ·and Parker, 1970; Hutton et al., 1971; Hutton 
an'dl Parker, 1973). 

Whether or not the benefits of such knowledge will be 
incorporated into the South Island dairy industry is, in the 
writer's opinion, a sociological problem. Barriers in com
munication and reciprocal dialogue between farmers, advisers, 
and scientists, still occur, as does the widespread feeling that 
milk production -is a matter for the farmer and nobody else. 

Any improvement in this area coulld lead to fantastic re
sults as far as dairy production is concerned, even by using 
current resources only. 

126 



b AIRY COW NUTR ITIO 121 

TABLE 1: DAIRY CATTLE STATISTICS* 

H eifers 
Farming Cows in not yet Dry Replacements Breeding 

Region Mil k in Milk Cows Heifers Y earlings Bulls 

Nelson 36368 1 018 416 8 990 9540 I 342 
Marlborough 13 991 563 121 3 648 3403 512 
West Coast 17%7 698 219 4 426 4 312 586 
Canterbury 44 081 3 106 747 10 262 10479 2 357 
O tago 20553 I 368 313 4 785 5 015 938 
Southland 22 127 897 400 5 989 6 246 1 379 
South Island 155 091 7 650 ,2 216 38 100 38 995 7 114 
North 

Island 2 083 882 71 590 17 715 519 803 512 299 84 917 

*Farm Production Division, N.Z. Dairy Board 48th Annual Report . 

SOUTH ISLAND DAIRY INDUSTRY 

Statistics for dairy cattle numbers in the six farming 
regions of the South Island are given in Table 1, together with 
those for the North Island. Although the industry here is small 
it embraces dairying districts with different climates, and 
enterprises with diverse aims . A third of the cattle are on 
town supply, this proportion being highest in Canterbury anld 
Otago, silightly lower in Nelson, Marlborough and Southland, 
whilst mos.t herds on the West Coast are on factory supply. 
Replacement stock amount to about half the number of 
milkers. 

Grass is the main source of feed supply but lucerne is grown 
in all districts· except the West Coast and Southland, and root 
succulent crops are used in Canterbury and Southland. Many 
town supply farmers feed concentrates. 

UTILIZATION OF FOOD BY THE LACTATING COW 

V oluntary Intake 

Cows reach peak milk yield 5 to 6 weeks after calving and 
thereafter milk production grald'ually decreases until milking 
is stopped at 270 to 300 days for the dry period. Under inten
sive dairying, lactation could cease as early as 230 days in some 
years. At the same time, most cows lose weight in early lacta
tion and gain weight (in some cases, substantial quantities) 
in mid-late lactation. This is understandable, ·since cows do 
not reach their maximum voluntary intake of food until 4 
to 5 months after (Calving when milk production has been 
falling for some time. Maximum voluntary intake is about 25% 
higher than that achieved in the period between calving and 
peak milk flow. This pattern of events happens with all types 
of ration and represents a refractory situation by the satiety 
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centres in the brain to long-term adjustment of voluntary 
intake control after the dramatic change in physiological 
state that occurs with calving. 

The implications of this physiological situation are, first, 
that most cows cannot match voluntary intake to lactation 
requirement in early lactation and therefore mobilize body 
tissue to support milk production, and, secondly, all cows 
will partition energy and nutrients between milk and body 
tissue, when maximum voluntary intake is achieved. The im
portance of proper management of the lactation cycle during 
the several weeks after calving is also highlighted by the fact 
that cows which produce at their genetic ceiling will produce 
a higher total lactation yield because of the residual effects 
of such management on the partition of energy and nutrients 
between milk and body ti<ssue. The incremental gain in total 
lactation yield is greatest for those cows with the better 
genetic capacity to produce. 

In summary, the lactation potential of a cow can only be 
achieved if the animal comes to calving with adequate body 
reserves and is fed optimally after parturition. 

Effect of Ration and Stage of Lactation 

The data in Table. 2 show the effect of ration and stage of 
lactation on the partition of energy in the food by the cow, 
in recent American experiments. It can be seen that, at any 
given stage of lactation, cows fed the high forage-low concen
trate ration ate more food, lost more energy in their excreta, 
but produced the most milk. They also mobilized more body 
tissue in early lactation. It appears that, as the proportion 
of concentrates in the ration increases, alterations in the 
fermentation of food in the rumen predlispose the cow to a 
fattening type of metabolism at the expense of milk secretion. 
Further, the mechani~m controlling short-term voluntary in-

TABLE 2: PARTITION OF ENERGY INTAKE BY LACTATING 
COW* (Meal) 

Ration Stage of Body 
(Hay : Concentrates) Lactation Feed Excreta Milk Tissue 

60:40 Early 58 23 22 -10 
Mid 64 26 13 0 
Late 60 25 7 4 

40:60 Early 55 19 19 -7 
Mid 61 22 13 2 
Late 53 20 7 4 

20:80 Early 46 13 14 -3 
Mid 51 15 9 2 
Late 56 19 7 7 

*Flatt et al. (1969b) . Meal = megaealories of energy. 
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TABLE 3 : EVALUATION OF HAY :CONCENTRATE RATIONS 

Digestible energy (% ) 
Metabolizable energy (Meal / kg DM) 
Acid detergent fibre ( % ) 

60:40 

70 
2.6 
20 

40:60 

74 
2.9 
16 

20:80 

77 
3.0 
11 

take is triggered at a lower level of food ingested than it is 
with rations containing more forage. 

Table 3 gives those parameters, for the rations from the 
experiment described in Table 2, used to evaluate the quality 
of a feed. 

It can be seen the extraordinary changes in lactation 
physiology are brought about by only a relatively small 
alteration in feed quality. This emphasizes the importance of 
a balanced rati{)IIl and the need to maintain a proper rumen 
climate for the lactating animal so the products of digestion 
lead to maximum synthesis of milk constituents. 

Dry Period 

Energetically speaking, the physiological state of pregnancy 
is the most inefficient period in the life-cycle of the cow from 
the point of view of utilization of food. Greater heat produc
tion associated with the rapid growth of the foetus in the 
dry period increases the maintenance requirement of the 
pregnant mother. However, to take advantage of the dry 
period so that the udder tissue can regenerate and so that 
any damage from the previous lactation can be r.epaired, to
gether wi th the application of mastitis therapy, is sound farm
ing practice. At the same time, body reserves can be re
plenished. 

The liveweight gain desired in the cow in the dry period 
depends on her condition at the end of her lactation. If body 
reserves have been replaced in late lactation, which from the 
point of view of energetic efficiency is the correct time 
(although this may not be economical or fit in well with 
efficient harvesting of pasture) , and the animal enters the dry 
period in good conJdliti{)IIl, then an average gain of 0.50 kg/day 
in the last two months of pregnancy is sufficient for foetal 
growth and the products of the conceptus. However, if the 
animal is in moderate or poor condition at the end of lacta
tion, then gains should be of the order of 0.75 to 1.00 kg/day, 
respectively, to accommodate both growth of the foetus and 
replenishment of body reserves. 

Underfeeding so that animals lose body weight in the dry 
peridd will result in a 10 to 25 % reduction in total milk 
yield in the subsequent lactation. On the other hand, "luxury 
feeding" so that the animal deposits inordinate quantities of 
fat does not affect total lactation yield and it may predispose 
the cow to udder oedema, mastitis, ketosis and milk fever, 
the latter in particular if mineral nutrition is not watched. 
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The importance of body reserves over the dry period cannot 
be over-emphasized and "condition scoring" should be an 
essential tool of every dairy farmer. 

GRASS TO MILK 

Fitting seasonal pasture production to a dairy cow's feed 
requirement necessitates a high degree of managerial skill. 
An understanding of the fundamentat physiological principles 
of lactation is required, together with an appreciation of the 
principles of pasture growth, feed utilization, antd an ability 
to budget feed to anticipate later feed requirements. The 
recipe for efficient conversion of pasture to milk can be dis
cussed under the. headings, stocking rate, calving date, mid
lactation feeding, late-lactation feeding, and winter feeding. 

Stocking Rate 

Efficient use of the growth potential of pasture requires as 
much as possible of the dry matter to be harvested in situ. 
Optimum stocking rate must be related to a given district. 
This can be calculated on the basis of the rate of growth of 
the spring flush. An average Jersey cow requires 13 kg dry 
matter in spring. Thus if the rate of growth of pasture at this 
time ~s equivalent to 50 kg available DM/ha/day with a 24 h 
rotation, such a district will carry 3.8 milking cows/ha. Put 
another way, the pasture will support 3.8 "cow grazing days" 
and a farm with 50 ha of grazing land should carry 190 cows. 

Calving Date 

Cows must calve to the flush of pasture growth so· tliat: 

, 1) The achievement of peak milk flow is not jeopardized by 
underfeeding in early lactation. 

t2) Energy anid nutrients will be partitioned to milk rather 
than body tissue when the cow reaches the period of 
maximum voluntary intake. 

(3) Pasture growth is not compromised because animals 
graze to a bank of feed. 

( 4) Leafy pasture is of optimum quality for milk secretion 
rather than fattening. 

(5) The requirement of the cow in late pregnancy (4 to 5 kg 
DM/day) is satisfied from in situ grazing of the initial 
period of the spring flush. 

This means that some districts should start calving in mid
September rather than mid-August and requires the farmer to 
overcome the mental bogy of not having cows calved by 
Christmas, and to have the confidence in stocking for the 
spring flush of growth without fearing utter disaster during 
a summer drought. 
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Mid-lactation Feeding 

Cows eat pasture which is surplus to their requirement for 
milk production in mid-lactation and can be restricted by 5 to 
15% of maximum voluntary intake without penalizing milk 
yield or drastically affecting the liveweight of the animal. 
Luxury feeding during this period of natural decline in mill< 
yield can be avoided, and a tighter control on intake when the 
quality of feed is high will result in a marked increase in 
efficiency of grassland utilization. 

Late-lactation Feeding 

Low-quality feeds can support the requirement of dlairy 
cows in late lactation. In some districts a bank of pasture can 
be readily obtained for winter feeding if "hay and silage" 
.:He fed during late lactation. Frosting off of saved pasture 
during winter becomes less a problem as soil fertility is in
creased. 

Winter Feeding 

Wintering of dry cows in a seasonal dairy farming system 
with little or no supplementary feeding improves the efficiency 
of utilization of grasslanidl. In those areas with free-draining 
soils and a relatively short winter, a slow rotation around 
the whole property keeps the pugging problem in check and 
damage to pasture with the tractor is minimized. Since the 
cow's requirement is only one-third of that during the spring 
flush, then grass growth during the winter is generally suf
ficient to support the requirements of late pregnancy. 

The all-grass system assumes managerial acumen concern
ing fertilizer, cultivation, drainage and conservation practices. 
Furthermore, pastures are shut up for hay and preferably 
silage as surplus feed accumulates within the system and is 
"creamed off" whenever surpluses become available. Even so" 
negative or unusual fluctuations in feed supply (non-seasonal) 
have to be budgeted for. The capital value of stock under 
situations of high 'Stocking may well warrant investment in 
irrigation, particularly in areas subject to drought in summer. 
ln the absence of irrigation, strategic supplementation with 
grains in early lactation, and hay, maize silage, grass silage, 
or greenfeed maize in mid-late lactation is neces•sary. 

TOWN SUPPLY DAIRYING FROM GRASSLAND 

The enigma of the town supply farmer in cow nutrition is 
that the milking herd always mcludes cows at different stages 
of lactation, thus making efficient pasture utilization very diffi
cult if grassland is the sole source of feed supply. Grazing to 
the flush, or a bank of feed, so that newly-calved cows are 
adequately fed! will result in luxury feeding of those in later 
stages of lactation. Conversely, restriction of these animals 
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will not allow the realization of their full lactation potential. 
Lax grazing results in reduced pasture production and tJ:-,e 
dilemma is further intensified because stocking rates cannot 
be optimized. 

Two options appear open to the town supply farmer regard
ing efficient utilization of grassland. One is to compress calving 
as best he can to two periods of the year and have those cows 
in early lactation quickly rortated ahead of the rest of the herd. 
Grazing control will then be exercised by the latter group 
which can also be supple!mented with low quality roughage as 
the year progresses. The other is to stock ilie· property in 
excess of real carrying capacity and programme-feed those 
cows in early lactation with concentrates according to indi
vidual yield. 

SUPPLEMENT ARY FEEDING 

Under intensive dairying condlitions where grassland furn
ishes the bulk of the annual feed requirement of the cow and 
stocking rates, are high, the astute farmer will programme for 
the need to supplement at any time. Thus average grassland 
production curves have their real meaning in the spring. 
Table 4 shows the average daily production from grassland 
for four areas in ilie Souili Island when the stocking rates 
have been calculated from spring rates of growth. 

TABLE 4: PASTURE PRODUCTION (kg DM/ha/day) 

District Spring Summer Autumn Winter 

Nelson (3.2 cows/ha) 55.8 42.8 31.7 15.2 
Cant. (irr.) (2.6 cows/ha) 45.2 51.6 29.S 5.5 
West Coast (2.2 cows/ha) 38.4 44 .4 22.8 9.9 
Southland (2.7 cows/ha) 46.9 57.l 37.3 4.6 

Assuming such average production figures were the norm, 
then the following conclusions regarding supplementation of 
cows under seasonal !dairying conditions can be drawn: 

( 1) Nelson district would b e self-sufficient with grass alone. 

(2) Southland and Canterbury must accommodate their 
winter deficit by conserving s'UIIIlmer surpluses or taking 
an area out for root succulent crops. 

(3) Some conservation for the autumn and 1early spring period 
is necessary on the West Coast. 

( 4) Grass production is a major limitation to carrying capac-
ity but sets the requirement for supplementation. 

Such generalizations are pertinent . to the average situation. 
However, insurance must be taken against negative fluctua
tions in feed supply brought about by changes in annual tern-
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peratures, wind conditions, seasonal rainfall, etc. Such supple
mentary feeding policies can be discussed under supple
mentary feeds. 

TYPES OF SUPPLEMENTARY FEEDS 

Silage 

High-moisture silage has the supreme advantage of being 
harvested irrespective of the time of the year and weather 
conditions, although a sunny day is preferable because of 
increased soluble sugars in the pasture. Such silage consoli
dates well, is ensile:d at the vegetative stage of growth when 
the quality is high, and the process allows for regrowth of 
the pasture aftermath. Molasses an!d/or formic acid should 
be added to legume silages after wilting so as: to conceintrate 
soluble sugars. The latter component is low in legumes (5 % ) 
compared with grasses ( 12% ). Limitations to conservation of 
high moisture silage are basically the problem of losses 
through surface waste and seepage and the risk of poor con
solidation and subsequently a hot fermentation. Some consider 
silage making as labour-demanding. 

High moisture silage is pertinent to areas where spring 
surpluses could accrue (Nelson, Canterbury, Southland) and 
in areas of high summer rainfall (West Coast, Southland). 
Low pasture production on the West Coast during spring is due 
to extremely heavy rainfalls in September and consequent 
drainage and puggmg problems The possibility o.f calving in 
October at a higher stocking rate warrants investigation on 
the Coast compared with that of many "cow production days" 
from August calving and a lower stocking rate. This would 
fit in readijly with the whitebait 1season! 

Hay 

A guaranteed good-quality summer crop of hay usually can 
be made in Canterbury and probably Nelson. A lucerne stand 
sufficient to produce to bales per head annually would ensure 
supplementary feed for Nelson farmers, and any silage cream
ed off at other times of the year would be a bonus. However, 
if summer rainfall was not persistently well-distributed in 
this area, then investment in irrigation is necessary. Of course 
irrigation would be the rule in Canterbury unlder intensive 
dairying conditions. However, because of the high wastage 
component with a hay crop and high rates of production of 
grass in summer, I would take an area for root succulents 
because their yield equals that of irrigated grassland produc
tion. 

Similar reasoning is pertinent to Southland, where too1 much 
meadow hay is made and haying pasture on the West Coast 
must always be considered risky. 

Minimal amounts of hay are necessary for root crop supple
mentation, particularly in areas (Canterbury, Southland ) 



134 LINCOLN FARMERS ' CONFERENCE, 1974 

whe're the winters are long and water can lie in the paddocks 
for significant periods of time. 

Dried Pasture 

Efficient conservation of pasture by artificial drying has all 
the good attributes of silage and haymaking. A quality crop 
can be harvested at any time, wastage is minimal, the ration 
is complete and feeding the cattle is easy on labour. Limita
tions through oo•operative ownership of the drying unit could 
be a problem and the conservation of highest quality pasture, 
concomitant with reduction in risk, would have to be seen in 
light of high fuel and maintenance costs. 

Concentrates 

Proprietory meals and grains need not be fed to cows where 
there is sufficient gras·s growth to satisfy lactation requirement. 
Such supplementation leads to a reduced harvest of pasture. 
It is a necessary supplement dUJring periodic late springs in 
Canterbury and Southland (low soil temperatures) but if 
regular supplementation is practised in a given seaison investi
gation of the economics of irrigation is warrantedl. When late 
springs do arrive most farmers wait for the flush and supple
ment with low quality roughages, thus limiting the lactation 
potential of their herd. 

Root Succulents 

On 1suitable soil types high yields of root crops (15 tonnes 
DM/ha) are characteristic of Canterbury and Southland dairy
ing areas. The use of pelleted seed, precision drilling, mechani
cal harvesting and feeding-out has revolutionized the growing 
of fodder beet and made it the logical supplementary crop in 
these districts. A long period of utilization is available, and 
there is no storage requirement before utilization, although 
beet itself will Slllrvive many months' storage without ensiling 
or covering. This further makes it an ideal supplement for 
areas subject to long winters where paddocks stay wet for 
long periods, and pugging is a real problem. No doubt it will 
replace swedes in Southland as it has already replaced man
gol<:lls, turnips and - to a large extent - choumoellier in 
Canterbury, and also alleviate the potential problem of rotting 
saved pasture not affected by frost. 

Maize 

In the South Island maize is a useful crop for cleaning up 
runout pastures and should be utilized as maize silage. In 
s0JII1e seasons high yields (25 tonnes/ha) at the dent stage of 
growth have been obtained. In other •seasons, cool dry sum
mer temperatures have limited potential yield. Furthermore, 
farmers who use maize for greenfeed in the absence of irriga
tion are not farming intensively enough to warrant the capi-
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tal investment in irrigation. However, agrQIIlomic research is 
required with this crop in the southern reaches orf New Zea
land, together with a thorough investigation of the economics 
of the maize silage technology. 

SUPPLEMENTATION IN TOWN SUPPLY DAIRYING 

The premium price for town milk makes it economical to 
invest in irrigation. Thus grassland is still the main source of 
food for the lactating cow and the principles described above 
hold for this section of the industry. The two-herd system orf 
management requires no grain feeding of animals as the winter 
feeding programme is often based on bought-in hay, fodder 
beet, and a daily break of greenfoed. Cows are stocked accord
ing to the spring flush and 5% of the farm is taken for fodder 
beet. On the other hand, heavy grain f·eeding of high producers 
in early lactation is required if a farmer elects to stock his 
property in excess of potential pasiture production. During 
winter, protein supplementatiun also will be necessary, par
ticularly if the farmer cannot buy in significant quantities of 
luceme hay. With grain-fed animals, heavy feeding of fodder 
beet can generat·e acidosis. In Canterbury and Southland, 
pugging limits use of pasture under both systems but periodic 
access to green feed does nought but good. 

REARING REPLACEMENTS 

Under systems of intensive dairying, replacement yearlings 
and heifers are reared off the property. Other than the fact 
that they complicate the management system, their food re
quirements are relatively low and, whilst drastic underfeeding 
can delay sexual maturity, overfeeding can reduce longevity 
and limit udder development. Furthermore, such aninlals can 
adjust to or compensate readily for alteration in the nutritional 
environment and, provided they are managed well and allowed! 
to grow on a medium but fluctuating plane of nutrition, no 
long-term problems should arise. 

REFERENCES 

Broster, W. H., 1971: Effect on milk yield of the cow of the level of feed
ing before calving. Dairy Sc. Abstr., 33: 253. 

--- 1972: Effect on milk yield of the cow of the level of feeding 
during lactation. Dairy Sc. Abstr., 34: 265. 

Bryant, A. M.; Parker, 0. F., 1970: Two cows per acre in a drought year. 
Proc. Ruakura Fmrs' Con/.: p. 123. 

Flatt, W. P.; Moe, P. W.; Moore, L. A.; Hooven , N. W.; Lehmann, R. P.; 
Orskov, E. R., 1969a: I. Energy utilisation by high producing cows 
in Energy Metabolism of Farm Animals (editors, K. L. Blaxter, 
J. Kielanowski, Greta Thorbek), p. 221. Oriel Press, Newcastle Upon 
Tyne. 



LINCOLN FARMERS' CONFERENCE, 1974 

Flatt, W. P.; Munson , A. W.; Cooper. T., 1969b : IT . Ibid., p. 235. 
Hutton, J. B. , 1963a: The effect of lactation on intake in the dairy cow. 

Proc. N.Z. Soc. Anim. Prod., 2J : 39. 
1963b: Recent findings from Ruakura dairy nutrition studies. 

Dairy/mg A: 13i . 
1970: Comparative efficiency of pastures and crops fo r animal 

production. Proc. 11th Int. Grassld Cong. : A 78. 
--- 1971: The next step in feedi ng more cows. Proc. Ruakura Fmrs' 

Conf.: 121. 
--- 1972: Improving production per cow at high stocking rates 

through better winter feeding. Ibid: 140. 
Hutton , J. B.; fury, K. E.; Hughes, T. W.; Parker, 0 . F. ; Lancaster, R. J., 

1971: High moisture silage from mixed pastu re herbage as a feed 
for lactating dairy cows. N.Z . f l agric. Res., 14 : 393. 

Hutton , J. B.; Parker, 0 . F., 1973: The significance of differences in levels 
of feeding, before and .after calvi ng, on milk yield under intensive 
grazing. N.Z. /[ agric. Res., 16: 95. 

APPENDIX I 

Calculation of Stocking Rate from Pasture Production Data 

Pasture Available 
Production Dry Matter Cow G razing Stocking* 

(kg DM/ Utilization (kg DM/ Days Rate 
ha/day) ( % ) ha/day) (kgDM) (cows/ha) 

elson : 
Spring 55.8 75 41.9 13 3.2 
Summer 42.8 80 34.2 11 3.1 
Autumn 31.7 85 26 .9 8.5 3.2 
Winter 15.2 90 13.7 4.5 3.0 (3.1) 

Canterbury (irrigated): 
Spring 45 .2 75 33 .9 13 2.6 
Summer 51.6 80 41.2 I I 3.7 
Autumn 29.S 85 25. 1 8.5 3.0 
Winter 5.5 90 5.0 4.5 1.1 (2.6) 

West Coast: 
Spring 38.4 75 28.8 13 2.2 
Summer 44.4 80 35.5 11 3.2 
Autumn 22 .8 85 19.4 8.5 2.3 
Winter 9.9 90 8.9 4.5 2.0 (2.4) 

Southland: 
Spring 46.9 75 35.l 13 2.7 
Summer 57.1 80 45.7 11 4.2 
Autumn 37.3 85 31.7 8.5 3.7 
Winter 4.6 90 4.1 4.5 0.9 (2.9) 

*Values in parentheses = annual average stocking rate. 
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APPENDIX 2 

Partial Budgets for High Moisture Silage, Hay, and Fodder Beet in a 
System Comprising 40 ha of Grazing Land, Carrying 2.6 cows/ha, and 

Producing 12 041 kg OM/ha under Irrigation 

Hig,h Moisture Silage $ 

Harvest 17.04 ·ha at 1.2 ha/h at $10/h 142 
Plastic cover at $1 /t wet silage .. .. 301 
Rep. and maint. to bunker, drain, etc. 40 
Feed out 90 days at l h at $4 (machine & labour) 360 

$843 

Hay 

Harvest 13.2 ha - produce 2 924 bales 
Mowing 6.20 
Raking 2.50 

8.70 X 13 .2 ha 114.84 

Baling 
Carting 
Storage 

30c 
13c 
le 

27c/bale x 2 924 
Feed out 90 days at 40 min at $4 

Fodder Beet 

150 t/ha wet = 20.25 t/ha available OM 
Drill , spray, cult., inter-row 
Fert. 750 kg NPK 
Feed out at $3/t (wet) 
Regrassing - seed, fert., cult., drill 

SUMMARY OF COSTS $ 

High moisture silag'! 
Hay 
Fodder Beet 

Per Tonne Available DM 

13.98 
21.50 
33.38 

789.48 
240.00 

105 
40 

450 
81 

$1144 

$676 

Per Hectare 

21.08 
28.60 

676.00 
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APPENDIX 3 

Comparison of Four 40 ha Systems of Feeding Cows (No d ry stock) 

System 1: All grass making high moisture silage (irrigation) 
System 2: All grass making hay (irrigation) 
System 3: 50% grass and high moisture silage, 35 % lucerne, 10% maize 

silage. 5% fodder beet 
System 4: 70 % lucerne, 20% maize silage, 10% fodder beet (zero graze). 

Pasture 
High moisture silage 
Hay .... 
Fodder beet 
Maize silage 
Lucerne silage 
Lucerne 

PRODUCTION COSTS $ 

Per Tonne Availab,Je Dry Matter 

3 
14 
22 
33 
30 
17 
3 

Per Hectare 

29 
21 
29 

676 
612 

27 
34 

REVENUE AN.D EXPENDITURE FOR 4 SYSTEMS 

System 
1 
2 
3 
4 

Cows/40 ha 
110 
108 
128 
146 

Revenue($) 
6 648 
6 528 
7 692 
8 736 

Costs ($) 
1 988 
2 288 
5 646 
9 305 

Surplus ($) 
4 660 
4 240 
2 046 

-569 

Surplus/cow ($) 
42 
39 
16 

-4 



FEEDING DAIRY HERDS IN DROUG HT YEARS 

Lessons Learned in the Manawatu 

D. M. JOHNSTON 

Consulting 0-ffi.cer, N.Z. Dairy Board, Palmerston North 

If risks such as possible droughts are unavoidable, which 
would seem to be so in dairy farming, then it is only wise to 
consider insurance, and, depending on the Likely size of the risk, 
the amount of premium cover that should be taken each year. 
Three possible approaches to the drought risk are: 

( 1) Build up big feed reserves in the odd good season, and 
farm at very conservative low stocking rates. Such a sys
tem would doubtless result in reduced profits in most 
years. 

(2) Put in an expensive irrigation outfit (provided, of course, 
there is access to water), shift pipes and work hard and 
maybe end up with the same profit as if nothing at all had 
been done. 

(3) Try to grow a crop. However, in a really bad drought the 
crop usually fails, whereru; in a wet season it can be an 
embarrassment. The cows do not milk on it any better 
than on grass. Crops are usually very expensive by the 
time re-grassing is carried out. 

In dairy farming, the same basic principles apply to both 
seasonal and town supply systems, though if a product is 
being sold at a higher price - e.g., town supply - more ex
pensive inputs, such as more grain or even a modern mobile 
irrigator, can sometimes be affortd'ed. However, it is only 
common sense to look first at those inputs that cost least. 
They may not always be so obvious, but they may be very 
profitable, and worth close consideration . For example, irriga
tion in a drought looks spectacular but may cost a lot, while 
a long rotational grazing practice may go almost unnoticed, 
but be just as effective, and cost almost nothing. 

139 
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Manawatu farmers cannot do much to prevent a drought, 
but they have found a few ways to avoid under-feeding im
mediately before and after calving which many believe can be 
one of the more serious results of a drought. Careful cow feed
ing research work has shown very clearly that the very criti
cal feeding time is the six week1s before and after calving. 
If feeding is 100% before calving but only 80% for the six 
weeks after calving, the year's production will drop by 10% 
or more, and it does not matter whether it is a drought year 
or not. Every effort is therefore made to avoid under-feeding 
at this very critical stage. 

It is not always so eais~ in a town supply herd, particularly 
if most of the milk is going away as quota. In such cases most 
would resort to barley meal, feeding selectively after calving 
if grass i.JS short, but only to selected, recently calved cows. 
Some even claim that it pays to feed meal before calving. 
Usually, however, it is cheaper before calving to feed good 
quality hay or even buy outside grazing. Whatever means is 
used, it is important for the cow to gain extra weight before 
calviing, a mmimum increase in liveweight of 45 kg in the 
preceding month. 

If a feed shortage is inevitable at some stage of the year, it 
is clear that it must not be in the critical pre·- or post-calving 
period:. Full grass feeding on a free range unrestricted basis 
is the aim after calving. Grass staggers is a danger but can be 
prevented by dusting of pasture or feeding minimal amounts 
of hay containing calcined magnesite. The overall aim is to 
get the herd going in top gear straight away. Nitrogen is used 
on many farms to aid this! 

In the seasonal or factory supply herd, calving date is de
layed if previous experience indicates the possibility of a feed 
shortage post-calving. The optimum calving date for the par
ticular stocking rate anlcl' locality is always a hotly debated 
topic with farmers. In general, as the stocking rate per acre 
increases, the calving date is made later. The optimum date 
is therefore related to three things - stocking rate, farm fer
tility and local climatic patterns. 

Research work has shown that high peak per-corw milk pro
duction is associated with high lactation production. The 
highest possible stocking rate - in the Manawatu at least one 
cow and replacements - is necessary. The best farms have 
about 3.7 cows per hectare and peak at about 0.9 kg of milk 
fat per cow or 3.3 kg of milk fat per hectare per day on a self
contained basis. 

The manipulation of grazing rotation is undoubtedly one of 
the lowest cost inputs always available to every dairy farmer. 
Grass is generally accepteld' as the cheapest feed, but unfor
tunately it does not grow at a constant speed every day. Six 
factors influence growth of pasture, namely, species, fertility, 
moisture, light, temperature, and frequency of grazing. Each 
of these can be considered separately. 
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Species: In the Manawatu a pennanent type pasture has been 
found to be the most economic - i.e., a perennial ryegrass type 
with a good vigorous white clover. This is absolutely essential; 
some cocksfoot or timothy content is acceptable. This type 
of pasture composition has been found to stand the drought 
the best. Efforts at over-sowing with the so-called new and 
improve/di species have so far proved a dismal failure. Provided 
the necessary topdressing and pest control measures are car
ried out the older pastures seem to be the most economic over 
all, giving the best net return year in and year out. 

Fertility: This varies from farm to farm, but generally the 
exact economic rate of fertilizer use is still unknown. The 
more heavily topdressed farms do appear to bounce back 
more quickly following a ldlrought and generally seem to have 
a lower plant mortality. Probably one of the most damaging 
effects of drought on fertility results from the over-grazing 
of white clover. Grass and clover damage could perhaps be a 
valid reason for growing a crop as an alternative to putting 
the herd on to a feeding pad during a drought - just to 
avoid over-grazing. 

Moisture: In a drought this means irrigation, which is usually 
an expensive input in any dairy farming situation. The cost of 
lost production due to absence of moisture is hard to measure 
effectively on any particular farm, as it will depend on many 
other influences. The big question that mus.t be answered is 
whether with irrigation on a partioular farm higher net re
turns can be made. The costs of installation, operation, main
tenance, depreciation, etc., must be weighed against the aver
age yearly production increases, and not just the increased 
value in a !drought year. A major problem in the Manawatu 
is the lack of sufficient water for irrigation purposes, but 
water harvesting research is starting in the area and doubtless 
will be followed with great inter.est. 

To date there has been no experience of the effects of irriga
tion on the production of factory supply farms, and the likely 
profitability in those circumstances is extremely difficult to 
estimate. On the one hand, expensive irrigated pasture would 
be used at the less efficient stage of a seasonal herd's lactation. 
Faced with the high capital cost of installing irrigation, it 
would! therefore be necessary to increase stocking rates very 
significantly. 

With a town milk quota, and assuming, of course, a con
tinuation of the present national town milk policy, many more 
farmers are moving into sprinkler-type irrigation. The recent 
substantial increase in the price of grain has been sufficient 
reason to encourage more to look closely at irrigation. Barley 
prices have doubled in the last year. Some limited use of 
low cost irrigation installations on crops, principally maize, 
has also been receiving close cons1ideration. Factual informa
tion is regrettably not available. Theoretically, crops make 
hetter use of Limited amounts of water, but in practice crops 
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have been of very little use in a severe drought, that is1 with
out reasonable amounts of water. Tractor-operated crop irriga
tion may be an answer to this problem. 

Light: In a pasture rotational grazing system, grass growth m(ly 
be manipulated, perhaps often unconsciously, by encouraging 
or depressing the interception of the sun's rays, light. The opti
mum use of light is really what rotational grazing is all about. 
Grassland research workers have amply demonstrated that 
grazing management is one of the cheapest inputs in the 
farming system. However, if pasture is grazed down to bare 
soil, a lot of cheap growth potential is lost, while if it is 
allowed to grow too long loss also occurs. So a happy medium 
is the aim - remembering always the needs of .the animals. 

Temperature: The range of ground temperature for pasture 
growth is from too hot in the summer to too cold in winter 
even in New Zealand which comparatively, on a world basis, 
has a marvellous grass growing environment. Whilst there 
may be some slight advantages in growing Tama ryegrass for 
winter feed and perhaps red clover for summer, the d'itficulties 
outweigh them. On the score of input costs against output 
increases, very few Manawatu dairy farmers arei prepared 
to use these so-called temperature"tolerant plants. 

Frequency of Grazing: There is no doubt that, in a da.iry farm
ing situation; the manipulation of the grazing rotation is a 
very important low cost input. Whilst set recipes are usually 
bad policy in a farming practice, broad principles can be 
mentioned. The main principle in the Manawatu is to have a 
relatively fast rotation after calving in early spring. The elec
tric fences so carefully used through the winter are put away 
and, while not wasting gras•s, the cow's intake of feed after 
calving is not restricted at this time. The aim is to reach peak 
production immediately and this is where management skill 
is needed. About 0.9 kg of milk fat per cow per day or about 
3.3 kg per hectare over the total farm is regarded as a satis
factory level anldl at this spring peak the stage is set to gently 
tighten up the feed supply. Thjs is usually done by taking 
out areas for silage and then hay. Many of the hjgher pro
ducers are returrung more to silage these days for three main 
reasons. First, it is less risky than hay as far as the weather is 
concerned; secondly it is cheaper to make - usually by con
tract; and thirdly, the paddocks can be put back into the 
rotation much earlier. This last point is very important, for 
apart from quality feed being made available, the grazing 
rotation, "the length of the grazing interval", can be made 
longer. Starting from about early December, the grazing rota
tion is desirably at leaist dloubled to about 30 days or more. 
By early January (with hay making finished) it can be a little 
longer, even up to 40 days - i.e., from one grazing to the next 
grazing. 

Large areas cut for hay can at any stage shorten the rotation 
length, but an attempt is made, come what may, to maintain 
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a 30-day rotation. This does give some measure of flexibility 
and, if any rain does fall and growth occurs, feed can be 
carried ahead. Forty days or about 1Siix weeks without any 
rain is not unknown in the Manawatu. High peak spring pro
duction followed by this long summer grazing rotation is, we 
believe, the best andl cheapest counter we have to. a drought. 

Some farmers argue that the feed frizzles up or blows away, 
but grazing and production records demonstrate that those 
using the long summer rotation have had better results. than 
those on the 10- to 15-day or sometimes shorter rotational sys
tem. There are perhaps · some tricky farm management skills 
necessary to get into a long-grazing rotation early in summer 
or before pastUJre growth slows down; for example, January 
hay-makers are always in trouble unless very lightly stocked. 

Pasture quality control through the fast growth period of 
spring is another significant factor. Quality pasture miight be 
defined as leafy, palatable growth that the cows eat and milk 
well on. The real art of management is pressing the herd's 
grazing rotation just far enough to have sufficient good milk
ing feeld' ahead of them at all times, thus maintaining high 
per-acre output with very low cost inputs. 

Some other methods commonly used to try to combat a 
drnught are worth mentioning. They are: 

( 1) Feed reserves carried from year to year - e.g., hay or 
silage. 

(2) Summer crop, turnips or green maize being amongst the 
best. 

( 3) A combination of crop with silage and/ or hay. 

Green crop maize has increased in popularity, including in 
the Manawatu, but is a very expensive drought insurance crop. 
It costs about ~25 per hectare for seed, to which must be 
added costs of fertilizer, cultivation, and pest control, and 
subsequent re-grassing costs of about $62/ha this year. Add 
this to the loss orf grass production and some risks of failure 
with germination or frost damage (as occurred in January 
this year) and it will be clear that crops such as maize are 
not cheap drorught insurance. 

During the middle of the most recent drought some of the 
better crops of green maize dlid look good, though it is ex
tremely difficult to assess their true value. Cows do not milk 
well on an almost complete diet of green maize. However, 
that grown probably did help to maintain cow condition and 
most importantly it took some of the pressure off pastures 
that were being otherwise seriously over-grazed. Those cows 
that stayed in milk until the rains came have finished the 
season in better condition and with higher total yields. If 
cultivation is necessary for some other reason, then green 
maize crops may give some ass1stance in a drought. 

It does not seem to make much dii.fference what supplement 
is fed in the grip of a severe drought. Whether green maize, 
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grass silage, or hay, the cows will return to reasonable pro
duction if they are still in milk when the rain fa11s and grass 
does come away again. It is, however, disastrous to start feed
ing supplements too early and run out before grass is likely 
to be agaiin available. It usually pays to delay feeding out 
until certain enough supplements are available to last to the 
end of a drought. It might be added, too, that cows seem to 
lose their foraging habit when crop feeding starts. Grass, 
silage and hay are usually the lowest cost feeds. 

In summary, if a farmer can go into a drought with a long 
grazing rotation following a high peak spring production, then 
delay supplementary feeding until cow condition ailld produc
tion start to fall seriously, he may get through to the end of 
the dlrought. Continuing drought of course means drying off 
the herd when winter feed reserves reach the minimum re
quirement. 
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