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OPENING ADDRESS 

Hon C.C.A. McLachlan 

Minister of Transport 

It gives me great pleasure to be invited to speak to you 

on the first day of this year's Lincoln College Farmers' 

Conference. This is especially so in that the central 

theme of your first day is to be the maximising of tech

nical and economic performance from sheep - you are, I am 

told, paying special attention to the application of 

current scientific and managerial techniques at the farm 

level. 

You are involved in developing the sheep industry. The 

Government is involved in developing the export of the 

product of our sheep industry. So while I will not be 

discussing here animal husbandry and technical matters 

relating to sheep, which you are eminently qualified to 

do, I hope I can give you a picture of the current world 

market situation for sheepmeat and at the same time review 

some of the main factors and issues bearing on our sheep

meat export trade in the immediate future. 

My colleague, the Minister of Overseas Trade has made 

many visits overseas in recent years with the object of 

ensuring that obstacles to our trade, or threatened 

obstacles, be they of the tariff or non-tariff type, are 

removed or not proceeded with. Sheepmeat has now become 

one of the major items of my Government's concern in this 

- 1 -
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regard. The European Economic Community is threatening 

to introduce a sheepmeat regime. But I will be saying 

more about this in a minute. 

It is said that with figures you can prove anything. 

However I am going to open with a few figures - statistics 

- which will speak for themselves. First then let us 

consider briefly the size of the sheepmeat industry. 

Whatever way we look at it, it is large. Total sheepmeat 

production (bone-in) in 1978/79 was over 500,000 tonnes 

valued at $550m. New Zealand has about 63 million sheep 

and this number is expected to increase by two percent 

each year. If this trend were to continue we will be 

approaching the 70 million mark before the end of this 

decade. Similarly the number of lambs slaughtered for 

export is estimated to be 29.S million by 1985 compared 

with 24.B million last year. Even now sheepmeat contri

butes nearly 50 percent of our total meat production and 

it is estimated that 390,000 tonnes will be available for 

export in 1985, nearly 23 percent more than in 1979. 

The actual levels of production achieved, and thus exports, 

will depend on climatic conditions as well as the many 

factors influencing farmers' investment and planning 

decisions. 

We are not ourselves going to be consuming this increased 

quantity so let us next look at our export trade. You 

will all know that New Zealand is the largest exporter 

of sheeprneat in the world and the third largest exporter 

of beef. In 1979 meat earned 38 percent of our overseas 

exchange earnings. Lamb and mutton alone earned $628 

million ~ or nearly 60 percent of our total export receipts 

for meat. The sheep industry as a whole, (including meat, 

wool, pelts and by-products) accounted, last year, for 40 

percent of the total value of exports or 20 percent of our 
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gross agricultural production. 

The fact that the most .numerous breed of sheep is a dual 

purpose animal is of course obvious to you. For the New 

Zealand farmer and indeed for the whole of our economy 

the production of meat and wool is complementary and 

their contribution to farm incomes very similar. This 

integrated nature of our industry has been emphasised 

during our negotiations with EEC on continued access for 

New Zealand lamb as the view has been expressed in 

community circles that lamb and mutton are only by-pro

ducts of our wool industry and that New Zealand's concern 

over the proposed European Community Sheepmeat Regime is 

therefore exaggerated because lamb is only one of our 

export products. But I don't have to tell an audience 

like this that without the meat you do not have the wool 

- thus the significance of the 40 percent of the total 

value of exports made up by the sheep industry. 

What is the shape of our export trade in sheepmeat? Is 

it diversifying? Despite the steady decline in our 

reliance on the British market over the last twenty years 

we still sent 68 percent of lamb and nine percent of 

mutton exports to the EEC in 1978/79. Virtually all of 

this went to Britain. The increasing diversification 

of our sheepmeat exports to non-traditional markets was 

initially a reflection of the policies introduced by the 

New Zealand Meat Producers Board in 1967. More recently, 

however, the increased level of diversification has been 

a response to market factors and not to any arbitrary 

forcing of the trade away from the British market. For the 

past two seasons the New Zealand Meat Producers Board's 

lamb diversification target has been fixed at 32 percent 

but normal commercial trading and the development of new 

markets has meant that the percentage of sheepmeat exports 
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going to other than Britain has exceeded this figure. 

Let me now review recent trends in our principal markets 

and developments in new markets. As I mentioned earlier, 

the significance of the British market for our lamb has 

declined, and this trend is likely to continue. The 

United Kingdom, however, will remain the most important 

market as the lamb we supply fills the gap between 

domestic consumption and demand. Currently wholesale 

prices for frozen lamb in Britain are at a record level 

and while this partly reflects low stocks and delays in 

the arrival of New Zealand shipments it may be indicative 

of a longer trend towards higher prices as the quantity 

of sheepmeat on the market declines. 

The North American market is proving to have considerable 

potential for increasing sales of New Zealand lamb. In 

the 1978/79 season sales grossed $59 million and this is 

likely to increase by 25 percent this year. The valuable 

market being developed in Canada and the United States is 

a result of careful, planned marketing by the Meat Export 

Development Company which is producing a specially aged, 

conditioned and pre-packed product to suit consumer demand 

there. To further expand sales in this area the meat 

industry needs to increase accelerated conditioning 

facilities in existing meat works. It is pleasing to 

note that development of these facilities is going ahead. 

The New Zealand Meat Board works with United States sheep 

growers organisations through the Lamb Promotion Co-ordin

ation Committee to ensure that marketing of the frozen 

product does not conflict in place and in timing with the 

marketing of the domestic fresh product. A very careful 

consumer promotion and advertising campaign is carried 

out by the development company in selected cities and 

states in United States and Canada. 
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We will, however, need to seek the support of the adminis

tration to oppose Bills introduced to Congress aimed at 

restricting imports of lamb. There are two such Bills 

in Co~gress at the present time. In February Mr Talboys 

received assurances from the United States Secretary of 

Agriculture, Mr Bergland, that such measures would not 

be supported by the administration. The United States 

sheep industry has been declining over a long period and 

its problems are not related to imports. The United 

States trade representative, Mr Askew, a Cabinet Member 

and the President's principal advisor on international 

trade, who visited New Zealand early this month gave the 

same assurance to Ministers in Wellington. 

Another part of the world with exciting potential as a 

market is the Middle East. Sheepmeat is a traditional 

part of the diet of these Islamic peoples and their oil 

wealth has enabled them to raise living standards and 

provide an all-year-around diet in sheeprneat by importing 

the frozen product to supplement the domestic sheepmeat. 

A consistent trade is being developed in countries such 

as Iran, Iraq and Saudi Arabia and we have attempted to 

ensure the future of these markets by establishing trade 

in sheepmeats on a contract basis. We now have an agree

ment to supply Iran with 200,000 tonnes of lamb spread 

over the next few years and a long term agreement is being 

negotiated. 

Japan has long been regarded as a market on which we should 

concentrate for sales of sheepmeat. There are no quanti-

tative restrictions and minimal tariffs on lamb or mutton. 

After successful promotion and marketing campaigns the 

Meat Producers Board expects an 8 - 10 percent annual 

growth in export sales to Japan. When the size of the 

population, and more especially that of South East Asia 

is considered, it is conceivable that this area could, in 
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the longer term, become a very useful market. 

I have referred to the British market but Britain is part 

of the European Community which must be considered now as 

one over-all market for sheepmeat. While Britain is the 

main market within the community, continental Europe has 

interesting potential also. The Community (excluding 

Britain) took 20,000 tonnes of our lamb in 1979 despite 

various quota and other restrictions still applying to 

imports of sheepmeat in a number of the member states. 

Greece's imminent membership of the Community means we 

must take its trade into account when considering our 

future trade with the Community. Our exports to Greece 

have fluctuated but in recent years have averaged around 

14,000 tonnes per annum. The Meat Producers Board sees 

continental Europe as an area for expanding sales, parti

cularly for sales of cuts. 

I would now like to talk more particularly about the 

European Community and the ramifications for New Zealand 

of the proposed common regulation of the Community sheep-

meat market. This is the most crucial item with which 

our sheep industry is confronted at the present time. 

As you know, Mr Talboys is now in Europe making the strong

est representations to the Commission and to Ministers of 

Member Countries of the Community about the grave dangers 

posed to our trade in sheepmeat by the regulations now 

being proposed. There has been considerable publicity 

about the possible sheepmeat regime since the European 

Commission submitted a proposal for the regulation of the 

sheepmeat sector to the Council of Ministers in April 1978. 

Continuing difficulties, however, in reconciling the 

divergent interests of individual member states, parti

cularly the United Kingdom and France, have prevented any 

progress. 
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There is no need for me to elaborate on the French prohi

bition on imports of British lamb which was later changed 

to an exorbitantly high tariff which effectively does the 

same thing. The dispute between France and Britain over 

sheepmeat has now become linked to the problem of Britain's 

contribution to the Community budget and this has compli-

cated the issue further. One of the main pre-occupations 

of Community Member States, in particular France and 

Ireland, has been how the .regulation should deal with 

imports of lamb from third countries, especially as the 

European Community is only some 65 percent self sufficient 

in sheepmeats. 

New Zealand is by far and away the major third country 

supplier to the Community. In this respect the European 

Commissioner for Agriculture, Mr Gundelach, has proposed 

that in arrangement with the EEC, New Zealand agree to 

voluntarily limit its annual exports of sheepmeat to the 

Community to an agreed figure in return for which New 

Zealand could expect to obtain a reduction in the Community 

tariff payable on sheepmeat imports. This tariff is 20 

percent and is bound in the GATT (General agreement on 

tariffs and trade) so that the Community cannot take 

unilateral action on the tariff. 

Over recent years, however, Mr Talboys has stressed to the 

EEC Commissioners and the Ministers of individual members, 

New Zealand's basic attitude that we would p~efer that a 

regulation is not introduced - indeed that there is no 

need for a regulation in an item in which the Community 

is far from being self-sufficient. There is now neverthe

less a general acceptance among most Member States that a 

regulation must be introduced and Mr Talboys has made clear 

our expectation that, in view of the gap between Community 

production and demand, the EEC should be able to agree on 

a 'light' regulation which will not damage New Zealand's 
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essential trading interests. 

We remain totally opposed to a 'heavy' Community regime 

similar to that applying to beef with its intervention 

buying and other support measures which push up prices 

and reduce demand. Unfortunately at the meetings of the 

EEC Agriculture Council and Heads of Government in the 

last week of April there appeared to be general acceptance 

of a 'heavy' regime with only Britain dissenting strongly 

from the proposed method of regulation. 

In the latest proposals in which we have not yet full 

details there appears to be provision not only for inter

vention buying and storage of stocks, but even export 

restitutions which, if the dairy regime is any guide, 

implies the prospect of subsidised sales of Community 

stocks of sheepmeat on third markets. New Zealand's 

grave concern at this prospect will be obvious to you. 

We will continue to oppose such measures and we will con

tinue to stress that if New Zealand is to engage in 

discussions on a voluntary restraint arrangement as part 

of a sheepmeat regulation our broad objectives in the 

negotiations will be to ensure our existing trade by 

quantity and product range, and to improve the returns 

from that trade to the greatest possible extent through 

reduction of the 20 percent tariff. 

_Within the framework of any proposed sheepmeat regulations 

we will, however, continue to sell a significant quantity 

of lamb to the United Kingdom and in our efforts to find 

new markets we must not forget to keep pace with market 

trends there. Though as a proportion of our total lamb 

sales Britain is less important, price levels there con

tinue to be the basis for our lamb prices in other markets. 

The marketing and sales structure of lamb on the British 

market is changing. Less than half of our lamb is now 
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sold through individual retailers with approximately one 

third sold through supermarkets and a fifth through 

companies with multiple retail outlets. The largest 

proportion of our lamb is being bought by very large 

buyers. A comparatively large number of New Zealand 

exporting companies are these days confronted by a few 

large buyers - a decision by one of the latter on forward 

buying can have a marked effect on prices. 

In this respect the outgoing Chairman of the Meat Board 

recently asked if our exporting companies have the stor

age facilities and distribution networks to meet the 

challenge of this changing retail pattern. When sellers 

are in the hands of large buyers there can be an adverse 

effect on prices when there is a temporary oversupply, 

or even indications that one is likely. I wonder, there

fore, if in Britain our meat export companies should not 

be thinking of extending storage facilities and perhaps 

establishing cutting operations, perhaps as joint ventures 

with the larger buying and retailing companies. 

On a slightly different note, I would like to discuss the 

need to meet the veterinary and health regulations of the 

EEC as it moves towards overall application of these. 

The regulations have posed some problems for many New 

Zealand meat works and in order to comply .with all aspects 

of the European Community's third country veterinary 

directive the works have been progressively upgraded and 

altered and this work is continuing. Millions of dollars 

of capital investment are involved and the Government is 

assisting with loans. We have also made top-level repre

sentation to the Community to try and obtain 'equivalence' 

recognition for some aspects of New Zealand procedures, 

that is, we believe our practice and premises in some 

important respects achieve results equivalent to those 
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required by the EEC without needing identical facilities. 

For example, in respect of separation of cutting and 

packing rooms, temperature of meat during processing or 

packaging and the interpretation of 'veterinary supervision' 

strict interpretation of the Community directive would 

require large numbers of qualified veterinarians to be 

employed on supervision in our meat works. 

As a result of Mr Talboys discussions with Mr Gundelach 

two senior commission veterinarians visited New Zealand 

in late 1979 to inspect and discuss our facilities. The 

veterinary directive has serious implications for our lamb 

trade with the Community. While the Government is in full 

and close consultation with the EEC on the implications 

of this and the timing of its full application, the meat 

industry must accept its share of responsibility for meeting 

the requirements. 

I have so far concentrated on sheepmea~ but beef is an 

essential part of our meat industry and the link beef has 

with the dairy sector shows the inter-dependence of New 

Zealand's entire agricultural sector. In 1979 our exports 

of beef to North America reached a record level of 190,000 

tonnes worth over $500 million. Prices were also at a 

record level although there was a sharp fall in the last 

few months of the year from 140 cents per pound to about 

105 cents, which was still well above the levels of past 

years. 

North America is the major importer of our beef and the New 

Zealand cattle cycle closely follows the United States cycle. 

The peak of the American cattle herd was reached in 1976 

after which the liquidation phase of the cycle began and 

numbers dropped rapidly with New Zealand following suit. 

The high cattle slaughter rates to the United States, 
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Australia and New Zealand over the past few years mean 

that supplies of beef meat are now limited and it appears 

that New Zealand and Australia will not be able to meet 

North American import requirements in 1980 at a time when 

United States and Canadian herds are being built up and 

beef prices there remain relatively high. 

Our main concern is for the mid-1980's when the United 

States Meat Law of 1979 will show its full effect. The 

countercyclical formula of the new law will mean that as 

United States production increases import quotas will be 

reduced - but with New Zealand cattle cycle moving in 

unison with the United States cycle we will then have the 

greatest quantity of beef available for export. Canada 

too, is now considering similar countercyclical legislation. 

The effect of these countercyclical meat laws will be to 

destabilise our cattle cycle. 

Alternative markets would not take anything like the same 

quantities of manufacturing grade beef which makes up vir

tually all beef exports to North America. And the prices 

obtainable would be substantially less. 

I hope that the review I have made will give you some idea 

of the major developments affecting our future export trade 

in sheepmeat as we enter this new decade. 

I would just sum up as follows: 

* 

* 

It appears the short term demand for New Zealand 

beef on the international market is relatively 

strong but in the long term the situation is 

clouded by the possible effect of North American 

countercyclical legislation. 

The sheepmeat outlook is more optimistic in that 



* 

- 12 -

prices on the British market are presently at 

record levels. 

However the proposed community sheepmeat regime 

leads to caution when looking to the future. 

* Against this there is the lack of self-sufficiency 

in the Community sheepmeat sector and the potential 

of Europe, as a whole, for greater sheepmeat con

sumption. 

* 

* 

* 

* 

At the same time markets for growing quantities 

of New Zealand lamb exist in North America, the 

Middle East, and possibly Asia. 

Inevitably too we must continue to fight the agri

cultural protectionism which, by preventing free 

competition in international agricultural markets 

is causing much of the present uncertainty over 

the future. 

Despite the present uncertainty over the future 

of some aspects of our agricultural export trade, 

the Government firmly believes that the productivity 

of New Zealand agriculture and the ability of our 

agricultural sector to produce efficiently and con

sistently high quality produce will be recognised 

and New Zealand as a major food producer will have 

a secure place in world markets. 

We cannot, however, afford to sit back complacently 

waiting for this to happen. We must continue to 

develop both new and existing products and markets. 



PERFORMANCE RECORDING INCREASES SHEEP PRODUCTIVITY 

INTRODUCTION 

J.N. Clarke 

Saientiet 
Ruakura Anim:zi Reeeo:rah Centre 

Hamilton 

Recording can be carried out for a wide variety of reasons. 

As an aid to flock or farm management it may involve 

financial as well as production analysis for efficient 

allocation of resources or assessment of alternative hus-

bandry techniques. For these purposes records of flock 

performance may be the only requirement. Commonly in 

New Zealand though, sheep recording implies rather more 

than performance of the flock as a whole; emphasis is 

attached to the relative performance of individual animals 

within a flock. The implicit aim is that recording be 

used in conjunction with selection and culling to improve 

production within that flock or in other flocks which 

subsequently draw breeding stock from it. In this case 

performance recording is primarily concerned with genetic 

improvement in productivity. 

Plans for genetic improvement through recording and selec

tion have two main ingredients 

* Measurement or assessment of traits of economic 

importance on individual animals. 

While many animal breeders have long operated with-

- 13 -
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out measured performance to any great extent, and 

have been successful in many cases, their selection 

decisions have undoubtedly been based on careful 

wellreasoned assessments of relative productivity 

for individual animals. Others have certainly 

used actual performance measurements and have 

devised elaborate recording schemes, often in 

association with registration of animals by breed 

societies. The main question here is the sort of 

performance records which need to be taken to 

efficiently meet any given selection objective. 

Experience in Australia, for example, has 

demonstrated that eye and hand appraisal techniques 

are only forty to fifty per cent as effective as 

fleece weighing as a means of increasing fleece 

weight or wool return per head by selection. 

Use of the information in selection decisions 

This often requires processing and presenting the 

records in a way which will assist identifying 

superior animals. It can involve adjusting indi-

vidual records for clearly recognisable non-genetic 

effects on performance and combining all relevant 

information into a single easily applied score of 

relative breeding merit. Mere performance recor

ding is not an improvement programme. Selection 

based on appropriate performance records can, how

ever, achieve genetic progress in productivity. 

RUAKURA FERTILITY FLOCKS 

Some of the most convincing New Zealand evidence that sel

ection can bring about worthwhile improvement in an import

ant productive trait comes from a long-term Ruakura study 

of selection for improved twinning performance in Romney 
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ewes. In 1948, Dr. L.R. Wallace formed three flocks each 

of 100 mixed-age ewes by selecting sheep from a recorded 

flock of 1,000 Romneys (Wallace, 1964). These consisted 

of a high-fertility (High) flock chosen for their own or 

their dam's twinning records; a control flock (Control) 

selected without any attention to previous lambing perform

ance; and a low-fertility (Low) flock selected against 

twinning. The flocks were built up to 130 ewes each and 

remained closed. Both ewes and rams were selected on the 

basis of twinning records. The small number and fast turn-

over of between two and six new two tooth rams per year, 

ensured that effective selection pressure was achieved in 

the High flock especially during the second half of the 

experiment. 

In the High flock, lambing percentage at birth (Fig.l) 

showed a gradual but erratic increase over the Control or 

Low flocks (Clarke, 1972). On average, over the last five 

FI(.;URE 1. SELECTION RESPONSE (2-4 YEAR OLD EWES) 
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yecrs shown, ewes in the High flock produced 62% more lambs 

at birth than those in the Low flock. The average per

formance of the Control flock indicated that more genetic 

response occurred in the High than the Low flock; this 

was expected from the selection pressures achieved in each. 

The High and Control flocks differed in docking percentage 

by 31 lambs per 100 ewes. On average, the High flock had 

less barrenness, considerably higher litter size (lambs 

born/ewe lambing) but disturbingly high lamb mortality to 

weaning. It appeared that litter size and probably, 

ovulation rate contributed most to the selection responses 

observed, although changes in ram fertility may have also 

been involved. 

To investigate the response more closely, free from inbreed

ing or culling biases among young breeding ewe replacements 

and in relation to a representative sample of present-day 

Romney sheep, an outcrossing experiment was initiated in 

1968. In each of three consecutive years, 400 commercial 

Romney ewes were paddock mated in three balanced groups 

(4 rams per group) to either High or Low rams from the 

Ruakura flock, or to rams selected without attention to 

performance records from a wide sample of Romney ram-breed

ing flocks registered with the New Zealand Romney Sheep 

Breeders' Association. 

The ewe progeny were recorded as hoggets (1969-71) after 

which they entered a breeding flock where they were tested 

as dams for export-lamb production in pedigree matings to 

the same rams. Throughout this period all were run toge

ther, except during mating, and were retained without any 

culling on performance for three consecutive matings as 

two-tooth to six-tooth ewes (1971-74). Results are 

summarised in Table 1. 
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TABLE 1. REPRODUCTIVE PERFORMANCE (%) OF OUTCROSS PROGENY 

(1970-74) (2-4 YEAR OLD EWES) 

Trait High Low Industry High-Low 

Barrenness 11 12 9 -1 

Litter size 152 126 136 26 

Lamb deaths 11 10 13 1 

Docking 121 100 107 21 

High progeny produced 21% more lambs docked than low progeny. This aros , 

from superior litter size since they had similar levels of 

barrenness and lamb survival to the other two groups. 

The similar pre-weaning survival of lambs from ewes derived 

from High and Low rams, despite the higher proportion of 

twin lambs in the former group, suggests that inbreeding 

depression and/or ram effects may have been responsible 

for the increased lamb mortality in the original selection 

flock. 

GENETIC PRINCIPLES OF PERFORMANCE RECORDING 

The results from this Ruakura experiment demonstrate several 

important general principles of performance recording. 

* Consistent single-minded selection for even a lowly

inherited trait can bring about worthwhile improve

ment in flock productivity. The difference in 

docking percentage between the High and Control 

selection flocks (31%) indicates that, despite the 

expected depressing effects from inbreeding, the 

average rate of improvement from selection was of 

the order of one and a quarter lambs docked per 

100 ewes for each of the 25 years of selection. 
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Indirect selection can be effective. In this 

experiment the majority of the selection pressure 

arose from the selection of rams which were 

ranked indirectly for breeding merit on the basis 

of the twinning performance of their dams. 

Selection responses are cumulative and permanent 

and can be passed on from ram breeding to commer

cial flocks. Ewes derived from rams in the High 

flock produced 21% more lambs at docking than those 

derived from Low rams. Since these outcross 

ewes received only half their genes from the High 

and Low flocks, this indicates a genetic superi

ority of +42% for the High compared with the Low 

ram breeding flocks. This is extremely close to 

the superiority (+39%) actually observed in the 

selection flocks over the years 1968-72 and cor

responds to the difference of 62% in percent 

lambs born shown in Figure 1. 

All major heritable components of productivity 

should be considered in designing a breeding pro

gramme for improving financial returns through 

selection. The message here comes from data 

presented in Table 2 on the productivity of out

cross ewes derived from High, Low and Industry 

flocks. 

Weaning weights were lowest for lambs from the 

more fecund outcross ewes sired by High rams. 

Weight of lamb weaned per ewe, calculated as the 

product of average lamb weaning weight and lambs 

weaned per ewe, was 12% higher for rams from the 

High flock compared with rams from the Industry. 

However, wool production was 6 % lower, decreasing 

the 'overall productivity' advantage of High rams 
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TABLE 2. EWE PRODUCTIVITY - OUTCROSS PROGENY (1970-74) 

(2-4 YEAR OLD EWES) 

Trait 

Pre-mating wt (kg) 

Lambs weaned (%) 

Lamb weaning wt 
(kg at 16 weeks) 

wt of lamb weaned/ 
ewe (kg) 

Ewe fleece wt (kg) 

Productivity/ewe* 

High 

52.1 

119 

26.0 

30.8 ( 112) 

3.62( 94) 

45.3 (106) 

Low Industry 

51. 7 51.5 

97 104 

27.5 26.5 

26.7 ( 97) 27.5 ( 100) 

3.65 ( 95) 3.84(100) 

41. 3 ( 96) 42.8 (100) 

* Productivity/ewe 
wt x 4) 

(lambs weaned x weaning wt) + (fleece 

and suggesting that industry Romney flocks are 

likely to have been successful in raising average 

fleece weight over the 20 year period since 1948 

when the Ruakura selection flocks were closed. 

Evidence from the Waihora Sheep Improvement Pro

gramme (Hight et al., 1975) presented by Clarke 

(1978), shows a clear genetic superiority over 

industry Romneys of rams from this group breeding 

scheme. Waihora sired outcross ewes produced 11% 

more lambs docked, 6% more wool as hoggets and 

two tooths and 1% more wool as breeding ewes, 

demonstrating that wool and lamb production can 

both be improved genetically at the same time . 

PREDICTED RATES OF GENETIC IMPROVEMENT 

Responses from selection depend on the heritability and the 

amount of selection pressure achieved. In so far as short-
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term genetic gains over five to ten generations are con

cerned (20-40 years in sheep), experiments with a wide 

range of species from Drosophila and flour beetles to 

mice, poultry, pigs and sheep, indicate that these can be 

just as convincing of the benefits from performance based 

selection as can selection experiments of the sort dis

cussed for sheep. Especially so if heritabilities are 

estimated from a large volume of data from carefully designed 

pedigreed matings, and if biases from non-genetic circum

stances have been avoided. 

For the main characteristics of dual-purpose sheep produc

tion considered by Sheeplan, the rates of genetic improve

ment that can be expected per year from a standard amount 

of selection pressure for each trait, one at a time, are 

shown in Table 3. The responses approximately correspond 

to those which would be achieved by selecting each year 

the best two percent of rams and the best 60% of ewes to 

go into a mixed-age breeding flock. 

TABLE 3. EXPECTED RATES OF GENETIC IMPROVEMENT (PER YEAR) 

Trait 

Number of lambs 

Weaning weight 

Hogget body weight 

Fleece weight 

Sheeplan two-tooth 

Effective 
Heritability 

. 06 

.20 

.35 

.30 

index 

Single trait 
response 

0.02 

0.3 kg 

0.8 kg 

.07 kg 

Relative Relative 
economic value of 

value response 
(cents J foents) 

554 12 

24 7 

0 0 

92 6 

19 

Wj_th this selection pressure, the expected response in 

number of lambs born, when all selection effort is directed 



- 21 -

to this character alone, is 0.02 lambs born per ewe; that 

is, lambing percentage is expected to improve by two units 

each year. The comparable single-character selection 

responses for the other traits are 0.3 kg for weaning 

weight, 0.8 kg for hogget liveweight in the spring and 

0.07 kg for hogget fleece weight. If these responses are 

mult i plied by their relative economic values, the relative 

financial improvement expect.ea from each of these hypothe

tical selection schemes is obtained; see final column of 

Table 3. So, although number of lambs has a low 

heritability and a slow rate of response, the response 

expected is of greater financial value than those for 

other traits listed. 

The relative economic values presented are those currently 

used by Sheeplan. They are based on reports of wool, 

store and export lamb prices over the five years 1970/71 -

1974/75. While these are different in absolute terms from 

present-day values, their relativity has changed little. 

Hogget body weight has been given zero economic value. 

This assumes that the greater returns from the larger 

animal when it is slaughtered are likely to be compensated 

by a higher maintenance cost throughout its life. 

The Shee plan index provides a balanced emphasis on each 

trait and achieves, from the same amount of. selection pres

sure, a far greater financial response than single-character 

schemes - approximately 70-75 % of the sum of the responses 

for the separate single-character schemes listed. It can

not reach 100% of the sum of separat'e responses because 

the characters are not perfectly correlated, meaning that 

selection pressure has to be shared among them. Indeed, a 

small negative genetic association requires that some of 

the improvement in fleece weight has to be balanced against 

slight expected deterioration in number of lambs born and 

vice versa. 
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Sheeplan's selection index approach means all the compli

cated balancing necessary to combine characters with differ

ent variability, heritability and relationships is handled 

in a way which maximises the overall response in economic 

terms. 

The Shee plan selection index approach does not, h owever, 

pre-determine what an individual breeder ' s improvement 

objectives should be. Since breeding value rankings are 

presented separately for each of the traits listed in 

Table 3, each breeder is able to re-combine these into a 

single index of overall merit by applying his own set of 

relative economic valu~s appropriate to the traits he is 

recording and the objectives he seeks to improve. 

COM1'1ERCIAL DEPENDENCE ON RAM BREEDERS 

It is common to find in most livestock industries through

out the world a marked level of specialisation in the 

application of selection to genetic improvement. This is 

particularly true for ram production because of the large 

benefits from accurate performance recording arising from 

the large amount of selection pressure which can be exerted 

on males by virtue of their high r e productive po t e ntial. 

In most breeds of livestock a pyramid industry structure 

has developed in order to spread the costs and benefits of 

performance recording throughout the industry. At the top 

cf the pyramid are the ram breeders who sell rams often 

through an intermediate layer of 'multiplying' breeders, to 

the commercial producers at the base. Gene flow is often 

only in a downwards direction, the breeders' flocks being 

'closed' to the introducti on of genes from corrunercial flocks. 

Thus in effect , ram buyers become subscribing members to 

a co-operative breeding scheme. It is impo rtant that ram 
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buyers appreciate that this association results in them 

being closely dependent on the breeding policy of the ram 

breeder in terms of the rate of genetic improvement they 

are able to achieve in their home flock. This dependence 

is highlighted by the following simple example (Figure 2). 

FIGURE 2 

RELATIVE GENETIC MEAT ON COMMERCIAL & RAM-BREEDING FLOCKS 
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Consider a closed ram breeding flock in which a constant 

rate of genetic progress (6G units) is being achieved 

each generation but which has an initial genetic super

iority (d units) over a commercial flock to which it 

starts supplying new rams each generation. If these 

rams are average representatives of the ram-breeding 

flock, the average genetic merit of the commercial flock 

can be calculated each generation as the average of the 

genetic merit of the sires and dams bred in the preceeding 

generation. Thus in generation 1, the average genetic 
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merit of the commercial flock will be~ (0 + (-d)) = _d/2 

relative to the ram-breeding flock, i.e. the commercial 

flock will have moved to a position only d/2 units behind 

the ram-breeding flock. In subsequent generations it 

will move even closer but, unless 6G is very small or 

negative, it will never catch the ram-breeding flock 

because each generation this flock advances its genetic 

merit by 6G units. In the equilibrium position, which 

is reached after 6 - 7 generations, the commercial flock 

will have a constant lag of 2 6G units behind the ram

breeding flock, i.e. the commercial flock has an average 

genetic merit equivalent to that which the ram-breeding 

flock had two generationspreviously. Its l'ate of 

genetic improvement will however, be the same as that of 

the ram-breeding flock (6G) • The same equilibrium 

situation applies for a commercial flock which starts 

off d units above the ram-breeding flock, as shown by 

the dotted line in Figure 2. In both cases the lag 

becomes 2 6G units, and if no progress is being made in 

the ram-breeding flock (i.e. 6G = 0), then none is passed 

on to the commercial flock. 

So far we have ignored the effect of any selection on the 

female side in the commercial flock. Since in a commer-

cial flock of constant size the amount of selection 

pressure which can be achieved among females is about 20 % 

of the total which can be achieved among males and females 

in the ram-breeding flock, equally accurate selection 

decisions among females in the commercial flock will re

duce the lag by about 20%. Selection of the above

average rams from the ram-breeding flock could achieve an 

even greater reduction in the lag (up to about 60%), so 

that both together might reduce the lag by up to 80 %. 

However, this selection effort must be repeated each gen

eration if this reduction in lag is to be retained. Thus 

selection of females in the commercial flock and selection 



- 25 -

of above average rams from the ram breeder serve to reduce 

the lag phase but have no effect on the average rate of 

progress in the long term. 

The important message from this example is that the 

average rate of progress is completely determined by the 

breeding policy of the ram breeder. If he is not impro-

ving then neither will the commercial producer, the 

selection effort being expended by the commercial br.eeder 

then merely serving to preserve a small genetic superi

ority of his flock over the ram breeder's flock. 

SELECTION POLICIES FOR RAM BUYERS 

The most important long-term selection decision is clearly 

that of where to buy your rams. How good they rank for 

breeding merit within the breeder's flock also helps but 

is only of permanent long-term benefit if the buyer has 

continued access each year to rams of equivalent superior 

breeding merit above the average of the breeder's flock . 

The standard Sheeplan index, implicit in the set of rela

tive economic values listed in Table 3. provides the ram 

buyer with a useful criterion on which he can gauge the 

effectiveness with which his ram breeder is applying 

performance recording. Comparison of breeding value 

rankings for the rams he retains in comparison with those 

he might have considered retaining may often provide use

ful information on the breeder's objectives and his like

lihood of achieving them. The rams which the breeder 

actually retains are, however, the ones which determine 

the genetic merit of the ram buyer's flock in future 

generations. 

The a nnual list of Sheeplan Per formance Recorded Flocks 

(available from any MAF office) is an important initial 
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guide to where suitable flock sires may be found. It 

provides, for each breed, data on the size of the flock 

and the characters being recorded. Further information 

on the recording history of different flocks can be 

obtained from the breeders themselves or from MAF Sheep 

and Beef Officers. 

Sheeplan does not provide information about the relative 

breeding value of rams from different flocks. Unknown 

management, environmental and genetic differences 

between flocks mean that direct comparison of breeding 

values across flocks is not valid. The only direct 

method of assessing the genetic merit of rams from dif

ferent flocks is to set-up progeny test comparisons in 

the manner outlined for the Ruakura outcrossing experiment 

described above. Care is needed to ensure that these 

comparisons are accurate and of sufficient size for mean

ingful interpretation. Because of this and the promo

tional benefits which ram breeders stand to make from a 

clearly established reputation for stock of superior 

genetic merit, a strong case can be made for ram breeders 

co-operating with their clients in the conduct of these 

comparisons. 

SELECTION IN THE COMMERCIAL FLOCK 

Policies for selecting flock replacements and for culling 

ewes from the flock at older ages, are often just as well 

based on criteria which will improve subsequent average 

performance of the animals during their lifetime in the 

flock as on those which will improve the productivity of 

their progeny. Fortunately, there is little good evidence 

to suggest that the approaches should be very different 

in either case. For both, criteria which are available 

at young age (e.g. hogget characters) are of greater 
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potential value than those for which information does not 

become available until maturity is reached (e.g. two-tooth 

lambing performance) . Indirect selection techniques 

therefore tend to be preferable providing they enable 

sufficiently accurate predictions of lifetime ewe per

formance. 

Recording costs tend to be critical within commercial 

flocks since these are unable to be spread over a large 

number of progeny to the same extent as is possible for 

rams dispersed to the industry from ram-breeding flocks. 

Priority accordingly attaches to recording procedures 

which are simple and cheap to apply. 

Table 4, summarises N.Z. information for some of the 

characters which have been considered for improvement 

of lifetime productivity in the current flock. Where 

appropriate, the responses shown are those from saving 

the best 60 % for entry or retention in the flock; culling 

rates for other circumstances are indicated. The res

ponses refer to the improvement expected per ewe, per 

year on the flock, the number of years over which this 

average annual lift in performance has been assessed 

being shown in brackets. For example (Table 4a), 

evidence from Massey indicates that selecting ewe replace

ments on the basis of the number of lambs born to the 

animal's dam is able to improve ewe performance on 

average by 0.02 lambs per ewe during each of the first 

three years the ewe is retained in the flock. The 

correlation shown (0.05) corresponds to a heritability 

for number of lambs born of 0.10, taking into account 

that prediction is based on dam information recorded one 

generation previously. 

Generally the responses in lamb production are very small, 

though none-the-less important because of the large 
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TABLE 4a. I MPROVEMENT FROM CULLING IN THE CURRENT FLOCK -

LAMB PRODUCTION 

Location Tr>ait Correlation* Proportion Avera.ge response per 
cul led lambing (No . of lambings) 

M3ssey 
(Romney) Dam's NLB o.os 

B/R 

WWT a 

HOE (l+) 

NHO 

HBW c 

a+c 

NLB 

0.10 

0.12 

0.15 

0.16 

0.14 

Whatawhata WWT a 
(Romney HOE (l+J 
and Border 
Leicester NHO b 

0.04 

0 .13 
x Romney) HOR (2 +) 

HBW c 

2TW d 

20R 

PTW 

a+b+c+d 

0.09 

0.21 

0.10 

0.17 

Waikite 
(Romney) WWT 0.05 

0.04 

0.05 

0.07 

0.08 

NLB 

B/ R 

HOE 

HBW 

2TW 

NHO a 

HBW c 

a+c 

NLB 

number o f lambs born/ 
lambing 

birth-rearing rank 

cycled or did not cycle 
(culled as hoggets ) 

hogget body weight 
(spring) 
two-tooth body wt 
(pre -mating) 

0.40 

0.40 

0.40 

0. 20 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.90 

0.40 

0.40 

0.66 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

NLW 

NLB NLW 

0. 20 (3) 

O.Ol-0.04 (4) 

0. 04 (3) 

0. 0 4 (3) 

0. 05 (3) 

0 .07 (3) 

0. 07 (3) 

0. 06 (3) 

0 .01 (4) 

0 .07 (4) 

0 .OS (4) 

0 .10 (4) 

0 .03 (4) 

0 . 1 7 (3) 

0. 06 (4) 

0. 04 (4) 

0. 07 (1) 

0. 05 (4) 

0. 02 ( 4) 

0.02 (4) 

0. 02 (4) 

0. 03 (4) 

0. 04 (4) 

number of lambs weaned/ 
lambing 

WWT weaning weight 

NH: number hogget oestrus 
cycles 

HOR hogget ovulation rate 
at first oestrus ({l culled) 

PTW = pre-tupping body weight 

20R = two-tooth ovulation rate 
(~culled) 

Numbers i n brackets indicate numbe r of lambing s over which 
r e sponses were e vaulated 

* Correlation between trait a nd l amb p roductio n 



TABLE 4b. IMPROVEMENT FROM CULLING IN THE CURRENT FLOCK - LAMB AND WOOL PRODUCTION PLUS 

LIFETIME FINANCIAL RETURNS OVER FOUR LAMBINGS (PROPORTION CULLED = 0.4 IN ALL. CASES) 

Location Trait Co:r:relations Responses 

NLW EFW FD SL r.4LEP1 r.4LEP2 NLW EFW (kg) 

Lincoln (Romney) HFW 

(Corriedale) HFW 

Massey (Perendale) HBW a 0.04 

HFW b -.01 

FD c 0.02 

SL d 0.02 

QN e 0.01 

a+b+c+d+e 

NLW 

FD 

number of lambs born/lambing 

fibre diameter 

QN = quality number 

0.50 

0.70 

0. J.0 

0-46 

0.09 

0.19 

0.11 

0.02 

0.21 

0.49 

0.13 

-.24 

EFW 

SL 

0.0 0.17 0.09 0.02 

0.20 0.17 0.11 0.0 

0.09 0.01 0.07 0.01 

0.39 -.01 0.08 0.01 

0.25 0.09 -.03 0.0 

.26 .18 

annual ewe fleece weight 

staple length 

0.18 

0.25 

0.03 

0.15 

0.03 

0.06 

0.04 

r. 4LEP
1 

= lifetime economic productivity over four lambings (low lamb : wool returns) 

E
4

LEP
2 

= lifetime economic productivity over four lambings (high lamb : wool returns) 

(4) 

(3) 

IV 
\D 
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economic significance of this trait. One of the char

acters of greatest appeal for the improvement of lamb 

production is whether or not the hogget displayed oestrus 

and was detected by a teaser ram. Massey and Whatawhata 

results indicate that culling the 20 - 40% of hoggets not 

displaying oestrus may lift subsequent lambing percentage 

at birth by 0.04 - 0.07 lambs/ewe. Massey results would 

also suggest a strong genetic basis to this correlatio~, 

although Waikite evidence does not support this conclu3ion. 

Obviously more information is needed, particularly as t~e 

trait is very easy to measure and record in commercial 

flocks. Details are discussed by Ch'ang (1967). 

The results presented in Table 4b suggest that culling 

40% of hoggets on fleece weight is likely to lift wool 

production in the ewe flock by 0.15 - 0.25 kg per year. 

Culling on the basis of hogget body weight should increase 

both wool and lamb production to some extent, but seems 

unlikely to be more profitable. Culling on the basis of 

an index combining the hogget's body and fleece weights 

is likely to be a better wav of improving overall i;roduc

ti vi ty but more difficult to carry our cheapl~; the 

multiple correlation coefficients with LEP 1 and LEP 2 were 

0.21 and 0.12, respectively, for the Massey Perendale 

data. 

It must be recognised that using hogget body weight as a 

selection criteria is likely to increase adult ewe body 

weights more than any other hogget selection criteria. 

This may to some extent be undesirable if it increases 

maintenance feed requirements in the breeding flock . On 

these grounds hogget oestrus and hogget fleece weight 

are my favoured hogget characters, although the practice 

of over-mating two-tooths ewes, after some initial culling 

of those hoggets failing to cycle or of those with low 

hogget or pre-tupping fleece weights, has considerable 
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managerial appeal . 
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IMPROVING SHEEP PERFORMANCE - ANfl.LYSIS OF A FAR~~rn GROUP 

INTRODUCTION 

R.L. Engelbrecht 

Farm Management Consultant 
Ashburton 

The goal of improving sheep performance is, for most 

farmers, a two-fold objective. The obvious economic 

benefit is associated closely with the personal satis

faction for the farmer of having achieved the target 

production increases originally chosen. 

When one studies the quoted flock performances from the 

Ministry of Agriculture and other sources, they show sur

prisingly small change over the years. Lambing percent

ages and wool weights fluctuate from season to season 

but, if there is an improving trend, it is very very 

slight. Differences between seasons are much more 

related to climatic and consequent pasture growth changes 

than to any other factors. 

The gap in performance levels between the high producing 

and low producing sheep flocks is, I suspect, widening. 

The top farmers, though few in number, are making progress 

at a greater rate than the average and poor performers. 

Sheeplan - established about 1967, is presently used by 

only 1,000 ewe flocks, involving some 300,000 sheep. 

32 -
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Why then, do farmers not become more involved in flock 

selection and upgrading, when there is such a difference 

in profitability between the elite sheep and the cull 

(Table 1). 

TABLE 1. SHEEP PERFORMANCE LEVELS 

High Average Low 

Ewe deaths 3.0 % 5.0 % 8.0 

Dry ewes 2.0 % 4.0 % 7.0 

Wet-dry ewes 1.0 % 2.0 % 3.0 

Lambing per ewe 6 5 3.5 

Wool/ewe 5.0 kg 4.2 kg 3.5 

Lamb drop 165 % 135 % llO 

Lamb deaths < 10.0 % 15.0 % 20.0 

0.5 % 1.5 % 3.0 

Tailing % 156.3 % 127.5 · i 104.7 

Lambing % 148.5 % ll4.7 % 88.0 

Gross Profit per s.u. $30.40 $22.70 $15.70 

Gross Margin per s.u. $23.85 $16.70 $10.25 

% 

% 

% 

kg 

% 

% 

% 

% 

% 

What follows is based on observations, experiences and the 

recording of sheep performance results of a large number 

of farmer clients over the past ten or twelve years, mainly 

in the mid-Canterbury area. The number of sheep flocks 

currently recorded by the seven consultants in our firm 

would be in the order of 180 to 200. For a few farmers 

we do not have reliable records - others have no permanent 

ewe flock, or it is not an important part of their overall 

operation. 
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There are several good reasons why farmers, in Canterbury 

at least, have not become involved in flock improvement 

by the selection process -

* Ten years ago most farmers were operating (and 

* 

* 

* 

in fact many still are) a mixed farming system, 

with cash cropping, small seeds, cattle and many 

other enterprises to consider. This meant that, 

firstly there were too many and varied farm tasks 

to occupy the farmer and his staff and secondly, 

the gain from any programme related to only a 

small part of his farm income - it was generally 

too complicated a programme to incorporate such 

features. 

Flock sizes are much lower today . In many cases, 

replacement breeding ewes were bought-in at the 

local ewe fairs, so again there wa s little oppor

tunity for progress. 

The time and cost of a sophisticated selection 

programme, which required skilled labour at peak 

demand times also counted against such schemes. 

The prime lamb demanded by the trade at that time 

ensured that the numbers of sheep available for 

selection was quite low. 

The cost/ price squeeze of recent years has helped highlight 

some aspects of the above problems. 

Today the number of ewes required on the economic unit is 

much greater than previously - hence a greater base for 

selection. The change to more specialisation in farming 

has encouraged a greater number of farmers to opt f o r the 

so-called "all-sheep, all-grass, low-cost" operation. 
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Again, a greater number of sheep to work with and more 

time to devote to them. The change to the lean lamb has, 

through the greater use of the wool-breed ram, provided a 

much greater number of female sheep from which to select. 

More farmers nowadays operate a replacement breeding 

policy and are conscious of the economic benefit of high 

per head production. 

The skilled labour requirement at peak demand times is 

perhaps even more difficult to find, with many farmers or 

their staff now supervising up to 3,000 or 4,000 ewes per 

man at lambing time. 

So you win some points - you lose on others. 

BASE DATA 

Before we can achieve improvements in any sphere of pro

duction, we must know accurately the present levels of 

performance - and aalJUI'ateZ.y is the key word. 

Farmers display the usual weaknesses of human nature that 

are common to us all, and self-deception is a common fault. 

We must know the actual lambing percentages, death rates 

and wool weights - not those we would lik.e our neighbours 

to think we were achieving. After all, they are probably 

using the same art when bragging about their past season's 

results. How many farmers or advisers know all the facts 

(Tables 2 and 3) . 

The base data listed however, must be considered in con-

junction with other factors. Take wool records as an 

example. Here we must note changes in shearing dates 

and changes in seasonal feed supply. We must also when 
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TABLE 2. IMPROVING SHEEP PERFORMANCE 

Base Data Required 

--·--··--------------------------· 

Ewe deaths mating to lambing 
lambing to weaning 
weaning to mating 

Dry-dry and Wet-dry ewes 

Lambs dropped as % of ewes mated 

Lamb deaths as % of lambs dropped 

Lambs tailed as % of ewes through tailing pen 

Lambs tailed as % of ewes mated 

Lambing % - lambs sold or to flock as % of ewes mated 

Ewe hogget deaths for year 

Number of ewes lambed after 17 or 34 days as % of ewes 
mated 

Wool weight per ewe mated or shorn (12 mths incl. CRT) 

Wool weight per hoggel (12 mths - i shearings) 

Stocking rate - available spring grazing whole farm 

considering average lambing percentage, take into account 

the overall farm stocking ra te and frequenc y of summer/ 

autumn droughts experienced in the locality. 

In other words, we must critically determine the reasons 

for low sheep performance. More often than not it is a 

feeding problem rather than a breed or sheep quality fault. 

If present production is low, then by far the greatest 

gains will come from improved sheep feeding, particularly 

of ewe hoggets and younger ewes, but generally of the 

flock as a whole. If changes of breed or policy are to 

be made, then the implications of such changes must be 
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TABLE 3. EWE RECONCILIATION 

EWES TO RAM (APRIL 1979) 

+ 

+ 

ewes bought 

2T ewes to flock 

cull ewes sold 

other ewes sold 

Ewes to Ram (April 1980) 

Ewe Deaths 

LAMB RECONCILIATION 

LAMBS tailed 

lambs sold prime 

lambs sold store 

cull ewe lambs sold 

ewe lambs to hogget flock 

wether lambs retained -
(killers or winter sale) 

Lamb Deaths 

(tailing to sale or flock) 

EWE HOGGET RECONCILIATION 

Ewe lambs retained (1979) 

cull ewe hoggets + 2Ts sold 

2T ewes to flock (1980) 

+ 

* 
* 
* 

* 
* 
* 

+ 

* 
* 
* 
* 

* 

+ 

* 
* 

Ewe Hogget Deaths -~~~~~ 

% 

% 

% 
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carefully considered before any improvement programme is 

begun. For example, a high lamb drop may not be desirable 

in an area of regular summer droughts. 130% of store wool

breed lambs may not be worth more than 110% of prime Down

Cross lambs at the works. 

A policy of breeding replacement ewes can significantly 

increase summer stocking rates, often creating a feed stress 

on not only the young replacement stock but, in fact, all 

the sheep on the farm. This often produces a reduced per 

head performance rather than the increase expected. 

It may be far more practical to provide irrigation or shelter 

for example , instead of a flock upgrading programme. A 

breed change may a more positive move to increase per sheep 

production, rather than upgrading the existing flock, de

pending upon such things as the standard of the present 

flock, the cost of change and the level of management applied 

by the farmer. 

In this context, may I provide a word or two of support for 

the Coopworth breed. In the past ten years many farmers 

have changed to the Coopworth and it has, as a result, 

received more than its fair share of criticism and poor 

publicity. Many poor stock managers that made the change 

would not have achieved performance improvement with any 

breed. If the base is poor, or the management, the results 

of the change will also be poor. Where the base was sound, 

then extremely good results have been achieved by the move 

to the Coopworth breed. 

Any farmer or adviser contemplating sheep upgrading through 

genetic improvement and selection must have a dedication to 

the task. There is no short term bonanza to be won. It 

is a slow process requiring patience and attention to detail . 
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Too many farmers embark on an upgrading programme without 

fully understanding the committment required and have given 

it away part way through. The results of this can be 

disastrous, especially where a breed change is involved. 

Any programme must be practical and reasonably simple if 

it is to be successful. 

IMPROVEMENT THROUGH FEEDING 

In my opinion, improvement in sheep feeding is by far the 

easiest and the most practical way for the average farmer 

to improve flock performance. The past two or three 

years in Canterbury have clearly demonstrated this fact 

when we compare recent per head performance results with 

those experienced during the droughts of the early 1970's. 

Too many farmers do not fully understand the principles of 

good feeding of ewes, hoggets and/or rams throughout the 

year. 

Proper feeding does not imply ample pasture at all times. 

Many farmers over-feed ewes at some times of the year, 

while unnecessarily restricting them at other more critical 

periods. A ewe rearing twins will have a feed demand in 

early lactation almost four times that of the post-weaning 

or early winter periods. 

Technical information on feed supply and demand, and pasture 

and lucerne production in various localities, is readily 

available nowadays in practical farmer terms, so sheep pro

duction improvement should not be restricted on this count. 

Feeding of hoggets and two tooth ewes is most critical -

well-grown hoggets will result in well-grown and high 

producing ewes. 
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With the use of scales, liveweights of sheep can be moni

tored at critical times. Even when sheep have only a 

light wool cover, eye appraisal can be very deceptive. 

Continued use of scales also improves ones own judgement 

of liveweight and therefore, feeding management. 

While Ministry of Agriculture research data suggests that 

maintenance of hogget liveweight in winter is satisfactory, 

providing there is adequate spring and summer feeding, I 

prefer to see clients aiming at a liveweight gain in this 

period. If they aim for maintenance they frequently 

achieve less. Also we can often not predict how well 

hoggets will be able to be fed later on (Table 4). 

TABLE 4. TARGET LIVEWEIGHTS SHOULD BE 

Ewe Hogge ts 35 to 40 kg June 

Ewe Hogge ts 45 to 50 kg November 

2T Ewes 55 to 60 kg Mating 

Adult Ewes 60 to 65 kg Mating 

Good sununer feeding of ewes achieves two objectives -

* 

* 

a pproximately 40% of the annual woolgrowth occurs 

in the three summer months - December-January-

February. This time, in many Canterbury summers 

is the season when ewes particularly have been 

under the greatest feeding restraints. 

bodyweight maintained now will encourage high lamb 

conception a couple of months later. 

A high lamb drop is the easiest method of achieving a good 
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lambing percentage sold. If 160 - 170% of lambs are 

conceived, you could take your annual holidays in 

September and still have a satisfactory result. If how

ever, through poor feeding, only 100 - 110% of lambs are 

conceived, you can work hard, day and night, at lambing 

time and be very very disappointed with your efforts. 

Lambing percentages are determined far more by management 

in March and April than in September. 

The carry-over of low level feeding can project for a 

season or two beyond when it occurs - this is one of the 

main problems of a drought prone area. So often, after 

say two years of reasonably good feeding following a 

severe drought, we are just recovering flock performance, 

when we arrive back in the middle of another severe drought. 

The same "roll-over" effect applies, of course, with good 

feeding management. 

I can recall a flock of ewes that, through prolonged under

feeding, lambed at 62% in the spring before we were invited 

to advise on this particular farm. It took five years of 

good feeding following that time to achieve 100% lambing 

in that flock. In retrospect, it would have been more 

economic to buy-in replacement ewes on that property, 

although, at the time, finances would not have allowed that 

option. 

When purchasing breeding stock, one should always aim to 

improve their "standard of living". There is no point 

in buying the fattest or most expensive two tooth ewes in 

the sale-yards if their feeding level cannot be improved, 

or at least maintained. 

I could quote numerous examples of farmers buying these 

heavy, high priced ewes which, within a season, were pro-
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ducing at a low level, and just as many examples of the 

good sheep manager buying the plain average ewe and pro

ducing extremely good performance a few months later. 

Good stock management implies also a high standard of 

animal health, and an adequate, though not excessiv e animal 

health programme should be planned and maintained f or all 

sections of the flock throughout the year. 

FLOCK SELECTION 

From a practical point of view, the main points to consider 

are: 

* 

* 

* 

* 

* 

A flock selection programme will not succeed unless 

proper feeding is practised. 

A high lambing percentage is most important. The 

greater number of sheep fr o m which to screen, the 

greater the improvement that can be achieved. To 

this end, a greater use of the wool-breed ram has 

provided the base for an adequate culling margin. 

Select for strongly inherited characteristics with 

good economic gain such as hoggett wool-weight 

and live-weight in the spring - these are relatively 

strongly inherited features. 

Don't select for too many characteristics. The 

more features included in the screening process, 

the less gain will be made in any one of these. 

In other words, don't get too complicated. 

Remember that selection on the female side only 

contributes half to the progress made. Ram selec

tion is the simplest and most practical way for 



* 

* 

* 
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most farmers to achieve results. 

Do not overlook important physical weaknesses such 

as under-shot jaw, fine bone, britchiness; a 

balance between performance records and eye apprai

sal is required . 

If results are to be achieved, the process must 

interfere as little as possible with the day-to-day 

running of the farm . 

Most of all - be practical and do not aim too high. 

A small achievable first step will generally result 

in greater progress than a distant target set beyond 

reasonable levels. 

With the numbers of ewes managed today by the average farmer, 

an "easy-care" flock must be considered. Many farmers, I 

believe actually "over-shepherd" their sheep in the cause 

of selection - for example, in twin marking their lambs at 
birth. 

In recent years there has been too much emphasis on twinning 

rather than wool production. However, this has been a 

result of the relative economics of lamb and wool, along 

with the ease with which improvements in l .ambing percentage 
can be measured. 

The two or three tier flock system, offers the best basis 

for selection within the flock. A list of selection 

factors is shown below - they are not listed in any order 

of priority, as this depends so much on individual farmer 

circumstances. 

Identification of hogget oestrus - vasectomised 
ram. 
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Hogget fleece weight - spring 

Hogget liveweight - spring 

Identification of ewes twinning as 2Ts and 4Ts 

Culling of dry-dry and wet-dry ewes 

Culling for bearing troubles, casting, dagginess, 
footrot, etc. 

Selection for "easy-care" - no assistance at 
lambing 

Selection for longevity - the cost of ewe depre
ciation is very high 

Ewe lamb replacements should only be retained if 
born within a specified time from the commencement 
of lambing. 

Aids such as ear-tags, ram harnesses and particularly sheep 

weighing scales will all help to achieve the desired results. 

In most cases it is not practical to immediately cull a 

poor performing sheep from the flock. More appropriately, 

she should be down-graded into the cull or "B" flock, from 

which no replacements should be kept. 

RAM SELECTION 

Most farmers already do some flock selection in terms of 

choosing rams. This is still the simplest and most prac

tical method of up-grading performance, providing that 

rams are selected on the correct basis; that is, from a 

recorded flock run on commercial lines and selected for 

the correct characteristics. 

For example, it is better in the Coopworth breed to select 

for high wool weights and growth rates, rather than for a 

feature such as an extremely multiple birth background -

a feature which the average farmer has no chance at all 

in equalling. In other words, aim to improve .upon the 

weaker characteristics, rather than the already strong 

characteristics. 
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At $100 a ram, most plainsland farmers pay about 30¢ per 

ewe mated , assuming a four year effective life of the ram 

at a ratio of 1:80. If higher quality rams were used at 

lower ratios, greater progress could be made for the same 

net cost . 

The Coopworth breed has done a great deal for sheep 

breeding in New Zealand, with its selection based produc

tivity. Many other breeds are now, reluctantly perhaps, 

adopting positive methods of sheep improvement. 

Compare this situation with many sheep studs in the past, 

where lambing ewes were supervised day and night and lambs 

kept alive at all costs - quite the reverse of the condi

tions which most of the rams sold from those flocks would 

eventually experience. 

Table 5 shows the result s of lamb drop and lambing percen

tage tailed from our survey over the past two years. Much 

of the gain in the 1979 season related to the excellent 

autumn conditions compared with the previous year . Hope

fully, we may again expect a high lamb drop in the 1980 

spring . 

TABLE 5. LAMBING DATA 

1978 i979 

Lamb Drop 

% 122.9% 134 . 0% 

Lambs Tailed 

% 105 . 1% 117.2% 

Ran9e of Tailin9 77.0% to 1 69.5% 



TABLE 6. HIGH PERFORMANCE FLOCK 

Ewes to Ram Lambing Lambing Deaths Potential Dry Ewes Ewe Deaths 
% % LBG % % % 

1971 - 72 2,500 99.1 - - - 2.9* 

1972 - 73 2,350 105.5 - - 6.0 4.2 
2.2* .,. 

"' 
1973 - 74 2,200 94.3 5.8 100.0 9.7 3.1* 

1974 - 75 2,180 127.5 8.6 139.4 3.0 1. 7* 
2.3 

1975 - 76 2,200 118.9 12.6 136.0 5.5 2 . 3* 
1.4 

1976 - 77 2,560 130. 7 B.3 142 .4 2.6 2.6* 
2.4 

1977 - 78 2,710 140. 7 10.6 157.3 1. 6 3.3 
1. 5 2.0* 

1978 - 79 2,980 128.2 12.B 146.9 2.4 2.1* 
1. 9 

1979 - BO 3,200 146.1 11. 9 165.7 1.8 2.8* 
1. 7 *Ewe deaths to 

completion of 
lambing 
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Also shown is 'Mr. X' , a farmer who has achieved a high 

rate of progress over the past seven or eight years and, 

presently, my best performing flock. His results have 

been achieved, not from a detailed programme, but from a 

good base flock as there has been a breed change involved, 

good hogget feeding and the use of high performance rams. 

During this time, wool weights have been maintained at a 

high level. This farmer supervises the flock at lambing 

time on his own with assistance only in extreme weather 

conditions. My client is still not happy with his sheep. 

He still owns sheep he doesn't particularly like, but he 

has a very strong base from which to make future improve

ments. 

Within the next year or two, we plan, within our firm, to 

have a computer programme which will provide a much more 

useful analysis of the production information we have 

available at present. The information that such a pro

gramme could provide would be extremely useful for forward 

planning of both feeding and breeding programmes. 

CONCLUSIONS 

In the short time available I have only been able to 

present an overview of the situation rather than a detailed 

approach. 

However, the rules for improving sheep performance on most 

Canterbury farms may be listed as follows -

* 

* 

Know accurately the basic data for your own flock. 

Establish and understand the reasons for the present 

levels of sheep performance - the strengths and 

weaknesses. 



* 

* 

* 

* 

* 

* 
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Feed replacement stock well, especially as hoggets. 

Unless you are able to fe ed your sheep well, forget 

about an improvement programme via selection. 

In any breeding programme, select for a f ew econ

omic and productive characteristics. 

Choose the right rams from the right flock. 

Adopt a policy that will interfere as ZittZe as 

possible with the normal farming routine. 

Most importantly - feed sheep well and keep the pro

gramne simple. 

As with most other aspects of farming today the successful 

farmers are those who are uncomplicated - those who do the 

simple things well. 



PERFORMANCE RECORDING 

THE FARM 

E . W. Turrell 

Farmer, 
Kai tuna. 

The property is situated on the North West side of Banks 

Peninsula, rising from the shores of Lake Ellesmere onto 

volcanic lava and reaching 250 metres above sea level. The 

total area is 319 hectares of which 30 hectares are arable, 

40 hectares flooding lake flats and the balance of 249 

hectares covered with wind blown loess from the direction 

of the Southern Alps. Average annual rainfall 650 - 700 

millimetres with extremes between 450 - 1,000 being recorded. 

Carrying 3,350 stock units; one third of these being cattle. 

MOTIVATION FOR RECORDING 

Having responded to the call for increased production pro

moted so successfully in the early 1960's and then being 

faced with accepting $4.50 for a prime lamb in 1967, togeth

er with the gains organised labour were achieving under 

our cost plus concept adopted by industry I found that a 

new approach was urgently needed for the future. 

Stimulated by attending the old "Intensive Course" h~re at 

Lincoln, and observing the recording in the College Romney 

flock from which we had been selecting rams for many years, 
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I took up the challenge to grade up to ram breeding by 

screening my own flock. This provided a chance to become 

a price setter, rather than a price taker and it also 

offered potential which was very limited under the prime 

lamb system. 

The crash in cash flows of 1967 brought changes to farm 

management; large increases in ewe numbers per labour unit 

established the demand for easy care sheep, while it 

appeared that per head performance could dictate levels of 

prof i tability in future years. With this background in 

mind, performance recording objectives were established. 

LIST OF CONSIDERATIONS 

Structura l Soundness 

feet 

jaws 

wool 

Easy Care 

open faced 

free moving 

unassisted lambing 

Performance 

Fertility 

Fleece weight 

total weight lambs weaned 

growth rates 



Sire Requirements 

Group breeding 

Own 
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Exchange between members 

STRUCTURAL SOUNDNESS 

This is so basic to animal breeding that the pressure to 

overlook it in the quest for rapid advancement in, say, 

fertility, must be resisted at all costs. Most structural 

faults are highly inherited often making it necessary to 

cull the progeny. High culling levels for physical faults 

reduce the number of young stock available for selection 

for productive traits. 

Wool, in this case XB, has many end uses. You can take 

your choice and either select for weight, which is what you 

are paid for today; the trade is not over concerned about 

britch, style and other faults. You would thus supply 

the carpet trade or you can take the slower path to increased 

fleece weights, selecting for eveness and style without kemp 

or hair being present. Many of you will remember the wool 

price collapse also in 1967 when the better grades of XB 

found markets in apparrel and furnishing fabrics at higher 

price levels. 

EASY CARE 

This is essential in achieving high stock numbers per labour 

unit and easily obtainable through selection. The modern 

Romney as it is now called is similar to the original marsh 

bred Romney before the stud breeders, encouraged by the show 

ring, fell slaves to fashion. They bred a woolly headed, 

wool blind sheep, with shoulders set well apart to produce 

a flat, square back, the whole animal being low set, on 
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short legs. 

What has returned to its place is a sheep which stands up 

off the ground, looks alert and is much smaller in the head. 

It is open faced and probably its most important feature is 

a close knit shoulder producing almost a wither, which not 

only allows the animal to move, but prevents the lambing 

problems created by those square heads and shoulders. 

In Southland I have a client who said he had purchased 'open 

faced' rams for t e n years, from different breeder s, and still 

hadn't been able to reproduce that 'open face' on his farm. 

Worse still, he maintained he handled a quarter of all his 

ewes at lambing. With the first cross, using easy care rams 

on two tooths, he obtained a marked improvement. His com

plaint today is, not the number of ewes he is assisting, but 

that he is getting too many lambs! 

PERFORMANCE RECORDING 

This can be tailored to match many objectives. 

We needed to identify our top producing sheep and make the 

greatest possible use of them. We began by screening all 

twinning two tooths and their progeny in 1968 and two years 

later entered them on Sheepl an. Each year since then we 

have added to the recorded flock all structually sound and 

easy care two tooths, who lamb by the end of the second 

c ycle, and wean above average weight of lambs. 

The ewes are single mated for two cycles, at rates from one 

ram to 150 ewes, using different colour crayons on the rams 

for each cycle. 

Each ewe carries a brass and a Ritchie tag, easily readable 

at a distance, thus enabling quick identification and mini-
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mum disturbance when lambs are tagged and tailed soon after 

birth. Although recording stops at the end of the second 

cycle, 80% of lambs tagged are born during the first 17 

days. 

At weaning, all lambs are weighed and each ewe is required 

to have produced above average weights if she is to be 

retained in the flock. No excuses are allowed even though 

creeks, storms, under-runners, all take their toll. This 

measurement of milking ability is, I believe, of the greatest 

importance, as it will hopefully contribute to the proportion 

of lambs able to be drafted to the works off their mothers 

in a client's flock. 

Fleece weights are obtained from the hogget shearing, all 

sheep having been previously shorn as lambs. Finally, 

spring ewe hogget body weights are recorded to measure growth 

rates. 

The details just covered are neither new, nor original, and 

I have no doubt many farmers have better methods of recording 

their flocks. We have found this method simple to operate 

and it is producing the information we require. 

SUMMARY 

The results of this selection pressure have quickly establ

ished a flock with the beneficial traits of easy care, 

open faced, free moving sheep we require. Visible faults 

in feet, fleece and jaws have been ruthlessly culled to 

reduce their existance. 

It is more difficult under commercial stocking rates to 

measure the actual genetic progress achieved; severe autumn 

droughts for three years , grass staggers and southerly 

storms during lambing contribute to distort the results. 
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The evidence we have is very encouraging; mixed aged ewes 

dropped 150% and two tooths tagged 140% in their first two 

cycles this last lambing. 

In the ram selling business , with the client quite rightly 

calling t:1e tune, a balance is required to produce the best 

possible sire for his needs . No matter how good the per

formance background may be, the client still has to Hant to 

take the ram home . 

We complain about the amount of wrapping involved in the 

presentation of the shirts we buy, but it is still much 

easier to sell a ram in an even, stylish fleece, than the 

plain, sligh tly britchy fleece accepted by today's c arpet 

trade. 

Using the record s enables the purchaser to identify rams 

which will contribute to ~is flock's requirements. It 

also provides the genetic background on which individual 

sale prices are established; this works extremely well in 

distributing them among the clients. 

The other side of this programme is involvement in a group 

breeding scheme at present screening 150 ,00 0 ewes from 20 0 

membars. 

The structure of this group provides the members with owner

ship of the top 200 ewes and five rams in the central flock. 

Each member exchanges four of his top four tooths, with a 

minimum 200% lambing background for one ram, and receives 

another ram every second year as a dividend on his investment 

in the flock. The selection roster is a blue print for 

peace, and gives members rights on their own first generation 

progeny, plus rights to select ahead of the field when their 

stock are retained as central flock sires. 

I 
I 
I 
I 

I 

I 

I 
I 

I 
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The rams available for selection have been subjected to the 

director's critical inspection and only the very best are 

available to select from. 

Performance recording provides the information on which a 

positive and progressive breeding programme can be based. 

It requires only four sheeplan ·inputs, lamb birth dates 

and weaning weights, hogget fleece weights and body weights; 

all obtainable during your normal farming programme. 

The acceptance of the objectives out-lined in this paper are 

demonstrated by the demand we are enjoying for the end pro

duct. 



SELECTION FOR PERFORMANCE 

J.F. Gallagher 

Farmer
Okuku 

The 270 ha property I farm is located 55 km north-west of 

Christchurch on the north bank of the Ashley river, in the 

Okuku district. Present stock carried is 

2,900 

1,150 

50 

4,100 

Coopworth ewes 

Replacement hoggets 

Rams 

Stock 

Basically I run a one man farming operation with outside 

help for about one month a year - or for specific devel

opment projects. 

My objectives are 

* 

* 

* 

To produce a high fertility commercial flock of 

sheep that will have good lambing percentages, 

while being 55 to 60 kg bodyweight at mating . 

Within this bodyweight range the flock should be 

reasonably resistant to the effects of droughts. 

To have a mob of sheep that will lamb freely, 

willingly and without my assistance. 

To match supply and demand for an all grass, all 
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sheep system. 

A medium weight ewe carried through the autumn and winter 

producing about 150 percent lambing would suit the graph . 

In drought situations this is an advantage since a smaller 

base flock of ewes is needed to produce the stock for sale 

o ff the property. 

My operation involves breeding from the ewes that give 

twins and discarding the remainder on a three year record

ing system. Over this period a ewe will either have at 

least two sets of twins or two singles. 

Last years lambing of 133% meant that there were about 

2,000 ewe lambs tailed. This is reduced to 1,150 poten

tial replacement hoggets by mid April. 

The hoggets are run with harnessed vascetomised rams from 

the middle of April. After three seventeen day cycles 

t~ose animals that have not shown oestrus by being marked 

get a special earmark for further reference. 

In October when the hoggets are shorn, their fleeces are 

individually weighed and recorded against the animals 

number on a master sheet. Any undesirable wool charact-

eristics are also noted at this stage. The culling of 

these hoggets is done in December. The animals are run 

around a race and onto a set of scales, where two minimum 

weight levels are set. If the animal had shown oestrus a 

two kilogramme lighter body weight is acceptable. Wool 

weights are also checked at this stage. 

At the end of this culling session the hoggets are drafted 

into one of three groups: 

750 Keep for breeding 

50 Kept but not selected from 

350 Sell as two tooths 
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The 750 breeding group are given a double sided numbered 

eartag at this stage. The wool weights are also punched 

on to the rear tag for future reference. This means 

that the 750 two-tooths entering the flock for future 

screening are the top 40 % of ewe lambs tailed in that 

partic ular year; 60% have been discarded. 

The rams are introduced on 20th April and are harnessed 

after 21 days to find those animals lambing too late. 

The sheep are set stocked at lambing for a month at about 

20 ewes per hectare. The two-tooths at this stage are 

split three ways and lambed in separate groups. 

* 

* 

* 

Those that showed oestrus as hoggets. 

Those that did not show oestrus. 

The 50 animals that were kept but did not quite 

measure up. 

The first two groups are recorded at lambing time. The 

sheep are visited twice a day and any ewe that has a fresh 

single lamb has her number noted d own on an index card 

for that particular paddock. At tailing time, while the 

ewes are being drafted off, we look for those particular 

numbers and those ewes have a notch taken out of the corner 

of their front ear tag. 

Perhaps we could leave the two-tooths at that stage and 

return to the mating period concerning the main mob. 

The main ewes are drafted into three groups 

* '!?hose ewes that have consistantly prod uc e d twins . 
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* Sheep that are still proving themselves. 

* Ewes that have had two singles. 

Th e best rams are put to the superior ewes. Each year 

the newly purchased rams go to the elite sheep and move 

down the scale . This will ensure that as well as my 

own genetic progress, I am gaining whatever benefit the 

ram breeder is providing . I p lace considerable import-

ance on ram selection and choose only those animals that 

have a high index. 

After mating, the total ewe flock is run together on an 

all grass, daily shift, rotational grazing system, until 

the beginning of September. At this stage the mob is 

split up into their respective groups ready to start 

lambing on 17 September. 

Elite ewes 

These are sheep that have at least a 175 percent lambing 

background. For example, the animal may have had all 

twins , or one single and two sets of twins. A ewe that 

showed oestrus as a hogget, twins as a two-tooth and had 

a good wool weight as a hogget would also be in this 

group, but would be recorded further in case she was 

'having us on '. The remainder of this group are not 

recorded any more. These sheep are easy to identify as 

they run through the drafting gate; they will be of a 

certain line of colour s. 

Breeding ewes or proving mob 

This group consists of those four-tooths that were not 

elevated to elite status and those six-tooths that are 

awaiting to be recorded to see which way the balance will 
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tip them through the three year scheme. 

Corrmeroial flock 

This is simply the dumping ground and all the ewe lambs 

born fr om this group are sold without any consideration 

being given at all. 

At lambing the ewes are set stocked in about 25 mobs. 

Since only a few of the elite sheep and none of the 

commercial flock require recording, the main job at 

lambing time is spent with the two-tooths and the breed-

ing ewes that are still proving themselves. 

amount to only about 1,200 sheep. 

This would 

Twice a day when the sheep are looked at, any ewe that 

has a fresh single is noted on the particular index card 

for that paddock, and at tailing time the information is 

trans ferred on to the eartag itself. This is punched on 

in a set sequence for each generation , and if a hole is 

already there from previous years, the numbered part of 

the tag is cut off and she will be in the commercial 

flock the following season. 

Any sheep that requires assistance at lambing time gets 

a special tag and, with its progeny, is automatically 

sold. The system is completely ruthless. Make one 

mistake and you are out on your ear! Last lambing this 

took care of 43 ewes; no mothering on is attempted. 

When the lambs are tailed, the ewe lambs all get a small 

plastic eartag to identify which group she was born into; 

elite orange, breeding blue, commercial brown, two-tooth 

oestrus green, and two-tooth no oestrus yellow. 

All the lambs born after 21 days get brown tags and are 



- 61 -

sold. When the lambs are being sorted and are being 

culled from the 2,000 to the 1,150 to be retained, this 

tag makes it very easy. All the brown and most of the 

yellow are sold and the remainder culled at varying 

degrees. Special preference is given to the orange, and 

so on. This also works like the old school tie for 

later reference. 

The difference between this system and a stud breeder is 

that he mates a ewe with a known ram to produce certain 

identified progeny. I have a certain group of ewes 

mated with a group of rams and they produce a certain 

group of ewe lambs. Although this is nowhere as accurate 

in specific terms, the principles of animal breeding are 

still the same. 

The time involved in the whole breeding scheme would pro

bably take about an extra week in a year. The cost of 

the tags work out at about one percent of lambs sold. 

Perhaps I could further explain the flock structure as 

follows. The practice of marking twin lambs at lambing 

time is really of so little benefit that it is hardly 

worth considering for a commercial farmer. It is very 

time consuming and causes a lot of mismothering. My 

flock performance is increasing at a bit over three percent 

a year in the past three years and if all the theory of 

animal breeding is correct, should proceed steadily. The 

younger ewes in the flock are out-producing the older at 

this stage, so I take that as a good sign. 

The system I use isn't as complicated as it may sound. 

It just gets bound up in the telling! Time spent at 

lambing is about four and a half hours a day. This is 

aided by the use of drive over grass fences and a network 

of drive-through gates, making the lambing beat completely 
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gate free. 

I feel that with the adaption of various 'selection for 

performance' techniques, and the livestock on our farms 

being more self sufficient to feed without the use of 

expensive machinery and fu e l , New Zealand sheep farming 

will overcome the dark clouds presently hanging over our 

markets, and forge ahead into the future . 
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APPLICATION CF .t\MIMfi.L BEHP.VIOL!R. TO INTENSIVE GRAZING 

SYSTEl~S EMPLOY I t!G L.L\RGE MOBS 

INTRODUCTION 

V.R. Clark 

Seni or Lec turer 
Animal. Sciences G!'oup 

LincoZ.n Co Zlege 

Man has used animals since prehistoric times and the 

behaviour of animals has been a practical matter, whether 

to the earliest trappers and hunters, or to present day 

farmer s o f domestic livestock. 

Study of animal behaviour was largely neglected by agri-

cultural scientists until 20 - 30 years ago. Since then 

it has become widely recognised as of considerable import

ance to modern livestock husbandry. 

Initially, work on animal behaviour was devoted to the 

description of various well defined aspects of behaviour 

of domestic and other animals; these included, grazing, 

rumination, excretion, courtship, mating, birth, care of 

young, grooming, resting, sleeping and so on. 

Understanding these basic elements of behaviour form a 

foundation to the broader study of how animals cope with 

new experiences and a variety of environments. 

Earlier studies on behaviour of domestic animals were made 
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under practical husbandry conditions, usually in the 

presence of ample food, water and a favourable environ

ment, but more recent behavioural studies have encompassed 

extensive husbandry and less favourable conditions. 

Consideration is being given to the ways sheep and cattle 

adapt their behaviour to maintain productivity and repro

duction, under conditions that include food and water 

restriction, high stocking rate, mob sizes and other 

stressful conditions, which arise from farmer requirements 

for increased returns from similar areas, with reduced 

labour input . 

As farming practices evolve which require larger mobs to 

be created under increasing stocking pressure, an improved 

understanding of some animal behavioural basic factors 

will be required by farmers if they are to maintain, or 

increase production from sheep without increasing problems. 

SOCIAL BEHAVIOUR 

Social behaviour in feral flocks of sheep is complex, due 

to groupings of animals within which are castes including 

animals of different ages and sex. The composition of 

the subgroups may change diurnally, seasonally or with 

reproductive state. 

Within the flock there are social relationships between 

members of different castes, as well as between members 

of the same caste. 

In modern domesticated flocks the number of males is always 

reduced and males and females are brought together only 

in the breeding season. The ewe flock is not an unnatural 

unit, as in the wild sheep males and females tend to form 
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separate flocks , except at mating time. The chief 

difference is that domestic flocks are usually somewhat 

disorganised, either by the introduction of strange 

adults or by forcibly being maintained in large mobs. 

One result of large mobs under rotationa l grazing systems 

is that its members are frequently separated from rela 

tives or close associates. 

Farmers who identify stock for performance recording 

purposes have remarked on the frequency with which twins 

appear together for weighing or similar operations. 

Bought-in stock which can be identified by breed, length 

of wool, or ear marks are observed to tend to stay 

together in groups when given the freedom to do so. 

As the stock most important to our pastoral industry are 

social animals, the interaction between them can be 

importan t and influence their productive per formance. 

PECKING ORDER 

In our sheep flocks the castes are separated and the 

social interaction is mainly focused on the establis hment 

of a dominance hierarchy known as "peck order" or "bunt 

order". This aspect of social behaviour assumes import

ance under conditions of crowding when there is compe

tition for food, water or standing space . Establishment 

of the hierarchy may be thought of in terms of a territory 

or "personal space" which surrounds and moves with each 

animal . Violation of this space by another animal, 

results in reaction which in the case of sheep leads to 

movement in an attempt to re-establish the individual's 

"personal space" which is part of maintenance of the 

hierarchy. 
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Once a hierarchy has been established, especially in a 

big mob under pressure, the animals on the lower end of 

the social scale can be expected to be depreciated by the 

competition they suffer. This is likely to be displayed 

in loss of condition with subsequent effects on production. 

To remove the affected ewes, is, however, not recommended 

as a new pecking order has to be established, when a 

similar portion of the mob will then be subject to the 

same depreciation, further reducing the production of the 

whole mob. At the same time those removed will be fed 

at increased levels thereby increasing the overall cost 

of feeding, to say nothing of the inconvenience of another 

mob. In contrast to the tendency for sheep to withdrau 

from each other beyond the "personal space" there is the 

opposite tendency for individuals to approach their 

fellows within a critical distance and to maintain visual 

contact with them, so forming a flock. 

Little is known about this critical distance to geogra

phical features and to other sheep, or about communication 

between individuals. 

In one study on grazing sheep each animal tended to be 

oriented so that they kept at a visual angle of 110° from 

one another. Maintaining the critical angle tends to 

allow free grazing sheep to form small g;oups and graze 

in semi-circular formations. Such grazing formations are 

readily observed from low flying aircraft on the route 

from Hamilton to Wanganui as it passes over the Central 

Plateau and Taihape hill country. 

BREED CHARACTERISTICS 

Given opportunity sheep form a group or flock size which 
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differ s with the breed of sheep, availability of feed, 

water, reproductive phase, climatic conditions and dis

tribution of shade. Merinos tend to form larger groups 

than British breeds or crossbreds, perhaps suggesting 

that the c reatio n of larger mobs may be more stressful 

to British breeds. Some Australian work showed that 

best results were achiev ed in terms of production and 

ease of handling with mobs not exceeding 6 - 700 ewes. 

Other breed chracteristics are readily recognised and 

usually related to the habitat in which the breeds devel

oped. For example Cheviots and Perendales move more 

rapidly and further in a given time , when grazing hill 

country than do Romneys , but differ little on the flat 

under good feed conditions. There is some indication 

that grazing is under genetic control modified by envir

onment. 

Understanding and applying facets of gra z ing behaviour 

can be of great importance to the improved utilisation 

of our grasslands and subsequent production from it . 

GRAZING SYSTEMS 

In temperate climates sheep mostly graze during da ylight, 

commencing at dawn and ceasing soon after dusk . Largest 

periods of grazing occur in early mo rning and b e twe en 

late afternoon and dusk . 

Sheep normally select leaf in pre f erence to stem, young 

material rather than old, green material rather than dry. 

These preferences result in the animal selec ting a diet 

higher in protein and gross energ y than i f they were made 

to e a t the total amo unt of plant ma teria l on o f fer . 
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In general, selection is directly proportional to feed 

availability. Preference shown for some plant species, 

such as clover might also be a factor in transmission 

of parasitic larvae. 

I.arge Mobs 

Within grazing systems involving large mobs, movement to 

fresh pasture should be arranged to allow ewes to graze 

as near their natural maximum grazing period as possible 

and to selectively graze at times when maximum producti

vity is required, such as at mating and lactating. 

Large mobs at high stocking rates with little or no 

opportunity for selective grazing should only be prac

ticed when ewes are to be kept at maintenance. Such 

stressful conditions would be a deterent to production 

at times of the year other than immediately post weaning, 

and post mating to pre-lambing. Research into the 

effect that large mobs and high stocking rates have on 

individual production is limited. 

Ewes and lambs in one case made good weight gains when 

stocked on lucerne at 55 per hectare, but when the 

densities increase to 350 per hectare, one third of the 

ewes dried of·f and their lambs showed a considerable drop 

in weight. 

In another instance, when a mob of young sheep were 

stocked at 2,200 per hectare they moved and grazed but 

when increased to 3,000 per hectare they stopped grazing 

in the midst of plenty and did not resume eating until 

the stocking rate was reduced to 1,700 per hectare. 

On a developing property, the decision was made to mob 

stock throughout the year to assist land consolidation 
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and increase the return of dung and urine to stimulate 

pasture production. During mating the 2,500 ewes were 

stocked at about 1,500 per hectare and shifted frequently 

to offer what appeared to be adequate feed. The result 

was disastrous - thirty percent dry ewes, while those 

that did lamb were at least twenty percent down on ex

pected. With smaller mobs, lower stocking rates and 

little movement the next year the same flock returned to 

normal performance. 

It could be that in the first case overcrowding was having 

an effect on lambs maintaining contact with the correct 

mothers, while in the second instance sheep found it dif

ficult to maintain contact with their associates. In the 

third case near constant movement was observed which would 

make it difficult for rams to locate and remain with the 

in-season ewes. 

Experience with large mobs at high stocking rates under 

fast rotational grazing systems has shown that ewes tend 

to be restless and easily disturbed, making it necessary 

to set up such systems on parts of the farm least subject 

to disturbance at times other than at shifting to fresh 

feed. Disturbances at any other time can lead to the mob 

breaking out of its confined area or causing a smother. 

Under such conditions ewes develop habits quickly and 

associate vehicle noise or presence of man or dog with an 

impending shift. To break the habit of movement requires 

a programme (sometimes taking up to two weeks) of reducing 

the mob size or stocking rate and slowing down the shifts 

to the point of set stocking. If the movement habit is 

not broken before lambing, disturbance can lead to in

creased lamb mortality. 
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LAMBING 

One of the most important natural functions of sheep in 

relation to net farming income is lambing. It also 

happens to be probably the most important in terms of 

animal behaviour, for its distinctive patterns are di

rected towards survival of· the new-born. There is a 

tendency for parturient ewes to leave the flock a few 

hours prior to parturition, a preference which is more 

marked in some breeds. Isolation from the flock for 

lambing is advantageous in facilitating establishment of 

a satisfactory relationship between mother and offspring, 

an important first step in survival and subsequent growth. 

When given undisturbed opportunity ewes rarely stray far 

from their lambs during the first few days after birth. 

Most intensive systems of grassland sheep husbandry, 

especially those using a shedding system, allow little 

opportunity for ewes to settle and establish a "personal 

territory" pre-parturition. 

Observations on a farm scale have been made over recent 

years into a system of short term set stocking over lamb

ing, in a flock otherwise involved in daily shifts at 

high stocking rates during winter and slow rotational 

grazing of ewes and lambs in spring. 

Ewes are ram raddled during mating, the colours being 

changed every seven days. During the last two weeks pre

lambing the mob is given opportunity for greater exercise 

than is possible under an intensive grass wintering 

system. A few days before the first lambs drop, those 

expected to lamb in the first week are drafted off . and 

set stocked on less feed than would be offered in a move-

ment system. The stocking rate is approximately half 
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that at which they will be stocked during spring. 

The ewes settle to the paddock readily, have been observed 

to spread out over the area and gradually establish what 

is believed to be a territory. As yet the ewes have not 

been observed to congregate or lamb in groups and thieving 

has been at a minimum. The impression is that the system 

is leading to easier shepherding, and higher lamb survival 

rates. Subsequent cuts of ewes are similarly treated in 

other areas. 

STRESS 

Stress has been mentioned in several contexts as a possible 

cause of lowered production. Any situation which can be 

classified as not normal to sheep will tend to cause some 

degree of stress. Crowding, large mobs, isolation, exces

sive use of dogs or prolonged activities to which sheep 

are not accustomed, are stressful. 

To eliminate all of these in the quest for increased net 

income from sheep in intensive grassland systems is not 

possible. 

However, considerable improvements in productivity are 

likely to come through breeding animals , behaviourally 

well adapted to the intensive environments into which man 

is now placing them. 

The current move to easy-care, more docile sheep of high 

fecundity, rearing a high proportion of their lambs could 

lead to the same o r greater production from fewer sheep, 

under less pressure, with attendant easing of labour re

quirements. 



SUMMARY 

* 

* 

* 

* 

* 

* 

* 
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Recognise and assess the various breed attributes 

and fit them to the husbandry or management system 

employed. 

Graze with large mobs under pressure only at times 

of the year when they can be kept at maintenance. 

Disturb large mobs under pressure as little as 

possible. 

Shift mobs at times best suited to their natural 

grazing times. 

Evolve systems to encourage natural behavioural 

characteristics. 

Reduce the use of hard or noisy, uncontrolled dogs. 

Breed for docility, ease of handling, easy-care 

and increased per head production. 



WOOL PERFORMANCE THROUGH SELECTION 

MR. TODHUNTER 

R. C. Todhunter 

Fal'fTler 
Rakaia Gorge 

A.E. Henderson 

Professor of Wool Science Department 
Lincoln College 

The Cleardale Merino Stud and the Lake Hero n and Glenf al

lock Flock originated when my grandfather purchased the 

Lake Heron Run in 1918. 

In 1920 he founded the Blackford Stud with 61 ewes, 27 

ewe lambs and two rams from D. W. Westrenra, and 398 ewes 

bred by W.H . Smith. 

In 1924 he purchased 100 ewes and three rams from Walter 

Hawker, South Australia. In 1925 50 ewes were purchased 

at the Canoire disposal sale , South Australia . Two early 

rams Hercules III bred by Walter Hawker and Balfour No. 3 

bred by John Collins and Sons had tremendous early influ

ence . The New Zealand bred sheep were phased out till 

the stud consisted of pure South Australian blood. 

Since 1925 the only rams of any consequence imported were 

rams bred by John Collins and Sons, Collinsville. At 

the time of disposal in 1954 the stud consisted of a pproxi-
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mately 60Q registered ewes. 

In 1954 my father founded the Cleardale Study by selecting 

309 ewes from both the Glenfallock and Lake Heron Flocks 

of approximately 5,000 ewes. He . also purchased 170 

registered ewes at the Blackford disposal sale and used 

entirely Blackford rams . In 1957 my father started fleece 

weight recording with Professor Henderson; at this stage 

the stud consisted of 351 ewes, the run ewes being phased 

out of the stud, my father being disappointed with the 

performance of the run ewes compared with the registered 

ewes from Blackford . 

In 1961 my father purchased two rams from John Collins 

and Sons, Duke of Edinburgh being used extensively; in 

1967, Promoter and E Royal were purchased - Promoter, an 

older ram , having quite an influence. 

In 1972 I purchased Coronation and Thomas; in 1978 Appolo, 

an aged ram, and Jubilee, all having been bred by John 

Collins and Sons,were added to the stud. The stud has 

now stabilised at 600 ewes using some 12 to 14 stud rams 

a year. 

Our breeding aims are to produce big framed plain bodied 

rams to breed a high yielding bulky fleece of 21 microns 

for our run country, to produce a clip that is easy to 

class and to produce a ewe that is easy care and will pro

d1.1ce at least one lamb a year •. 

FLEECE RECORDS 

From weaning all the ram hoggets are run as one mob. We 

do not show any ram hogget as we feel this would give him 
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an unfair advantage. They are drenched at weaning and 

grazed on hay and lucerne paddocks, being drenched two 

or three times before the winter. They are wintered 

with the half-bred ram hoggets, a mob of approximately 

500 in total, on turnips and grass or swedes with lucerne 

hay and a run of oats on their run off. In the spring 

they are set stocked on a good grass paddock. In mid 

October they are blade shorn. At this stage Professor 

Henderson records the individual fleece weights and his 

assessment of quality, and wool grade. Also at shearing 

we select what we think will be the top 15 ram hoggets to 

graze separately for future stud and sale as stud rams. 

At the end of January we class the two-tooth rams as well 

as taking a second look at the 15 rams taken out at shear

ing. The rams are classed individually, using visual 

assessment as well as the figures from Lincoln. We 

select some 40 - 50 two-tooth rams for ourselves to use 

as studs or for commercial use at Lake Heron or Glenfallock. 

The remainder are classed into sale lines or culls. The 

ram buyers, in general, prefer to select the type they 

think will best suit their country rather than use the 

Lincoln records. Here I contend that in a closely bred 

stud the top rams will not perform a great deal different 

from the average rams in the flock situation. 

Professor Henderson disagrees with me. 

However, 

Just before mating we group the ram lambs into sire groups 

and make a visual assessment of each group. We also look 

at the sire summary from Lincoln and, again, only use above 

average sires. We also look at the top two-tooth rams 

and select four or five to mate to 30 - 35 ewes each. 

When selecting our stud two-tooth rams we take into consi

deration the question of preserving different families; 
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the type and general appearance of the ram; where his 

placing is on Lincoln's score sheet placing emphasis on 

clean fleece weight and grade; the breeding performance 

of his mother and possibly the breeding performance of 

his grandmother. In general we like our stud replace-

men t s to be in the top 30 for fleece performance. 

However it is not uncommon to get a lower scoring hogget 

to improve between shearing and mating or to come out at 

the following shearing as a four-tooth. This year four 

two -tooths were in the top 30 and two were lower scoring. 

We do make mistakes using young rams as two-tooths; how

ever the advantages are: 

* Greater freedom at mating 

* Quicker progeny test for picking top breeding 

rams 

* Quicker generation turnover. 

The ewe hoggets fleeces are also weighed and assessed at 

shearing time, these fleece weights and assessments being 

used when they are classed in late March. 

At mating all two-tooth ewes are mated to older proven 

sires with the older ewes being mated to the two-tooth 

rams as well as with proven sires. Mating · is generally 

avoiding inbreeding and trying to compensate for a ewe or 

rams faults and trying to even up the wool to produce an 

easily classed clip. 

My father in a letter to Professor Henderson in 19~6 noted 

that the wool characters in each sire group were quite 
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distinct. This is not so now, it being hard to tell 

which sire breeds which wool. 

Purchasing an Australian ram every five years has given 

us more scope at mating time and has kept some new blood 

coming into the stud. Generally the first cross with 

the Australian ram has been only average. However when 

we have used their sons they have of ten proved to be top 

sires. Also the Australian crosses are often later 

maturing and come out more as four-tooths. 

PERFORMANCE SHIFT FROM STUD TO FLOCK 

In 1918 my grandfather had taken over a flock of 11,000 

Merinos shearing on average 2.5 kilogrammes of wool with 

a yield of 38%; by 1930 he had cut his flock back to 

8,000 and was shearing 4.5 kilogrammes of wool with a 

yield of 55%. Shearing in those days was in January -

February. At that time a large proportion of sheep were 

wintered on turnips around Mayfield. It is also inter

esting to note that in the Merino wool competition at 

Christchurch the yields ranged from 55 - 60%. 

When my father started fleece recording in 1957 the yield 

had risen to 61%. However due to earlier shearing the 

wool weights had slipped to 3.6 kilogrammes over 12,200 

sheep. The flock now included Glenfallock as well as Lake 

Heron and shearing starts in October instead of January , 

the hoggets therefore having 11 months wool instead of 14 

months. By 1967 the number of sheep shorn had risen to 

15 ,100 and the yield had ri sen to 64 - 65 %. At this 

stage Dalgety took over selling the clip and have kindly 

given me the yields and microns from 1966-67 to 1979-80. 

The y ields have steadily risen from 64 - 65 % to this year 
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when they were 67.32%. Microns have fluctuated around 

21 tending to be finer in the years of lower fleece weight, 

Greasy fleece weight has fluctuated from 3,8 kilogrammes 

to 4.27 kilogranunes, the year of the shearer's strike, 

However, because the yield has been steadily increasing, 

so too has clean fleece weight. Also by the 1979-80 

season we were shearing 19,300 sheep. I think that you 

could safely say that due to genetic improvement since we 

started recording with Lincoln we are clipping an extra 

quarter kilogramme of wool clean, or on last years prices 

a return of $1 per sheep, or $19.000 over the flock, 

In conclusion I would say that stud breeding has come in 

for a lot of uninformed criticism. I hope I have demon

strated that it is possible to make steady if unspectacular 

progress which over a number of years becomes quite signi

ficant and that it pays to have a sound breeding programme 

backed by recording. 

My thanks to Professor Henderson and the Wool Department 

staff for the work and encouragement they have given us 

over the years. 

PROFESSOR HENDERSON 

The measurement work done in the Todhunter flock has been 

based on procedures suggested in 1955 by Dr F.W. Marley, 

an Australian scientist. The suggestions made provided 

for the breeder to make a primary selection (or culling) 

without reference to records and then a final selection 

which took into account some actual measure of production. 

We believed that this method of selection could. prove 

useful in our fine-wool flocks and we arranged with J.R. 
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Todhunter that we give the method a trial using his stud 

Merino flock. Initially the work was financed by the 

New Zealand Wool Board but in recent years all costs have 

been met by the flock owner. 

Because any one ram has a far greater influence than any 

one ewe, all efforts have been concentrated on ram hoggets 

and a small number of two-tooth rams. Procedures for 

obtaining estimates of wool production are relatively 

simple. At ram hogget and two tooth ram shearing fleeces 

are weighed, estimates of fineness and grade are made, 

faults are noted and a small sample of wool is taken from 

the midside, bagged and labelled with sire group and 

number. Whether the hogget was being reared as a single 

or twin at docking is also noted. In the laboratory 

each sample is separately scoured and conditioned and 

clean fleece weight calculated. Length of three staples 

is measured to give an estimate of staple length. 

WOOL PRODUCTIVITY SCORING 

From the outset the measure of wool productivity has been 

a single score based on three things -

* Clean fleece weight 

* Fineness 

* Grade of excellence. 

In wools above 50s quality number (33 microns) there is 

an increasing premium for increasing fineness and from 

information on past prices we have calculated the average 

difference in price between wools of any two quality 
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numbers. For example, over the last 10 years the aver

age difference in price between 60s and 64s has been 5%. 

Grade differences amount to about 7% for each whole grade 

and the influence of weight is obvious. The base index 

values that have been used are contained in Table· 1 and 

wool score for each sheep is simply found by multiplying 

the appropriate index value by clean fleece weight. It 

is important to note that the individual scores obtained 

are measures of relative commercial value. 

TABLE 1. INDEX VALUES BASED ON PREMIUMS FOR 

FINENESS AND GRADE 

Grade 58 58/60 60 60/64 64 64/ 70 70 

4 108 112 116 120 124 128 132 

5 111 115 119 123 127 131 135 

6 114 118 122 126 130 134 138 

7 119 123 127 131 135 139 143 

8 124 128 132 136 140 144 148 

9 128 132 136 140 144 148 152 

10 132 136 140 144 148 152 156 

11 135 139 143 147 151 155 159 

12 138 142 146 150 154 158 162 

13 141 145 149 153 157 161 165 

14 144 148 152 156 160 164 168 

BREEDER INFORMATION 

Information that has been made available to the breeder 

falls into several categories. 



TABLE 2. WOOL PRODUCTIVITY OF A SIRE GROUP 

Sheep Rearing Greasy Adjusted YieZd Clean Quality Grade Staple 
Sire Nwnber Category PW GPW 

~ 
PW Nwnber Code Length Saore 

kgs kgs kgs ina. 

E 3 T 4.50 4.90 56.0 2.75 64/70 11 3.6 384 

E 12 s 5.30 5.30 62.5 3.31 64/70 13 4.3 490 

E 13 T 4.80 5.20 65.3 3.40 64 13 5.1 489 
co 

"' E 22 s 4.30 4.30 65.2 2.80 64 12 4.3 393 

E 25 s 4.30 4.30 59.8 2.57 64/70 11 3.5 360 

E 29 T 4.10 4.50 65.7 2.96 64 12 4.0 414 

E 30 T 4.70 5.10 61. 7 3.15 60/64 11 3.9 412 

E 33 s 4.30 4.30 66.3 2.85 64 11 3.7 388 

E 35 T 5.10 5.50 61. 5 3.38 64 11 4.4 460 

Mean 4.60 4.82 62.7 3.02 64 12 4.1 421 



I 
TABLE 3. RANK OF SIRES 

Sire Nwnber Adjusted Yield Clean Quality Grade Staple Mean Rank in kgs 
Prefix of Progeny GFW 

% 
FW Code Code Length Sa ore Clean Wool kgs kgs ins. 

p 32 5.24 68.8 3.60 64 12 4.3 501 + 0.28 

0 14 5.42 65.4 3.53 66 11 4.3 494 + 0.23 

B 13 5.32 65.0 3.45 67 11 3.7 487 + 0.18 (X) 

w 

A 42 5.24 69.3 3.63 63 10 4.1 479 + 0.12 

w 14 5.16 65.1 3.36 66 11 4.2 466 + 0.03 

R 17 4.95 66.5 3.30 66 11 3.9 454 - 0.06 

G 27 4.86 65.4 3.18 66 11 4.1 442 - 0.14 

x 15 5.05 63.0 3.18 66 11 4.3 441 - 0.15 

D 20 4.75 67.2 3.19 65 11 4.3 438 - 0.18 

E ' 9 4.82 62.7 3.02 65 12 4.1 421 - 0.30 
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Firstly there is information about individual sheep and 

this is assembled in sire groups to also give an average 

for each sire (Table 2) • 

Secondly 50 sheep with the highest scores are assembled 

in a separate list in order of merit and it is from this 

list that the majority of retained two tooths are chosen. 

Finally, a summary of information on each sire is assembled 

and the ranking of sires calculated. Superiority or 

inferiority is expressed in weight of clean scoured wool. 

In effect this is a progeny test with the proviso that 

some bias may have been introduced if some previous culling 

had been done. An example of the sire summary is shown 

in Table 3. 

Although fleece weights and other characters fluctuate 

from year to year because of climate and feed supplies, 

there are statistical methods of calculating the progress 

that has been made and in forming an opinion as to how 

real the estimate is. Values found for the flock under 

study are given in Table 4. and in calculating these, one 

set of index values has been used for all years and no 

adjustment has been made for twinning. 

TABLE 4. WOOL PRODUCTION OF 13 MONTH MERINO RAM 

HOGGETS 

1957 1979 Total. Gain Av. Gain 
Value Value Gain pe:r year 

Greasy Fleece Wt (kgs) 3. 62 4.67 1. 05 29.0% 0.048 

·clean Fleece Wt (kgs) 2.29 3.06 0.77 33.5% 0.035 

Yield (%) 61.2 66.6 5.4 0.245 

Fleece Score 682 945 263 38.6% 11.95 
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ASSESSING IMPROVEMENT 

Although we are concerned here with an attempt to make 

genetic progress we must be well aware that many other 

factors, chiefly nutrition and stock health, have an 

influence on wool production, and unless we keep an 

unselected control flock we have no means of knowing the 

proportion of any increased productivity that is due to 

genetic improvement. In commercial farming it is not 

practical to keep a control flock and it is therefore 

impossible to separate genetic and environmental effects 

in the data we are presenting. However the C.S.I.R.O. 

in Australia have been running selection flocks of medium 

Merino's since 1950. Control flocks have been maintained 

and generally within selection flocks there has been single 

character selection with perhaps one or more other char

acters held constant. For example a flock selected 

solely for high clean fleece weight has been held constant 

for fibre diameter and other characters such as crimp 

frequency have been disregarded. Data from such flocks 

enables us to estimate the amount of genetic progress 

that might be expected. 

In Australian work with a flock in which selection is 

based on clean fleece weight, with fibre diameter held 

constant, and fleeces of both ewes and rams are weighed, 

the expected yearly gain is 0.06 to 0.07 kg of clean wool 

and this is double the progress achieved here. The most 

obvious reason for lower gain is the inclusion of other 

characters in selection. For example if fleece weight 

and two other characters are considered then progress 

for any one of these characters is halved. Since it is 

probable that the environment has also contributed- to 

progress it would seem that less than half of the potential 
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genetic gain has been achieved. 

Some precision in selection is lost through not making 

corrections for certain circumstances that apply to 

individual sheep. It is known that age of dam influences 

fleece weight of progeny and that age in days at hogget 

shearing has a significant influence. For example there 

can be a difference of approximately one third of a kilo 

greasy between lambs born at the beginning of lambing 

and those born towards the end of lambing. Rearing 

status has the most important effect on fleece weight 

and since 1971 we have been adjusting fleece weights of 

sheep being reared as twins at three to four weeks of 

age. We first used a standard correction of 0.25 kg 

(greasy) and more recently separate corrections calcu

lated each year. These have varied between 0.25 and 

0.70 kg and the reason for year by year corrections are 

obvious. These three sources of variation can together 

create differences in fleece weight that exceed one kilo

gram, however in all of this the cost of extra precision 

must be weighed against the gain and so far we have chosen 

to take note only of twinning since it is high in this 

flock. 

SINGLE FACTOR SELECTION 

Since the commercial flocks in which these rams are used 

are run under rigorous conditions it may well be asked 

how wise it is to continue selecting for higher fleece 

weight. I see no danger in this and I believe that the 

farmer should have at his disposal as much genetic poten

tial as it is possible to have. It has been well demon

strated that sheep, in which higher wool production has 

been achieved by selection, also have a higher net effi-
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ciency in converting food to wool. They also have a 

higher voluntary food intake and so appetite is most 

unlikely to set a limit on wool production. Because 

food intake profoundly affects wool growth rate, total 

fleece weight can be regulated by regulating food intake 

through manipulation of stocking rates. 

I believe that we have made real genetic progress in this 

flock and as an onlooker on the sheep side of the operation 

I am more than pleased that the selection policy has en

abled it to be achieved without any loss of physical 

attributes as so often happens when much attention is 

paid to a single character. Indeed I believe the opposite 

has happened. 



PARASITIS'r IN SHEEP 

INTRODUCTION 

A.R. Sykes 

PI'ofessor of Animal Saience 
Lincoln CoZZege 

There is perhaps no other disease entity which receives 

more continual publicity than that caused by parasitic 

roundworms in sheep. Anthelmintic usage is an accepted 

prerequisite for successful sheep production. There 

are, however, surprisingly few trials which show the 

true extent of production losses as a result of roundworms. 

Moreover, it is difficult to set out generally applicable 

control measures which will ensure minimization of these 

losses even with use of anthelmintics. 

The farmer has no visual methods to assess contamination 

of herbage with nematode larvae or its effect on stock 

performance. Signs of disease such as scouring and poor 

growth become apparent only after significant production 

loss has occurred, but the symptoms - poor weight gain -

are common to many conditions. In contrast, the visual 

assessment of herbage available and its quality in re

lation to stock numbers and requirement allow an estimate 

to be made about the adequacy of feed. 

Current programmes of anthelmintic usage therefore assume 

contamination is present, and the dual aim is to reduce 

the effect of infestation on the performance of the animal 
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and further contamination of pastures with worm larvae 

by preventing egg-laying female worms from establishing 

within the host. Programmes of roundworm control will 

increasingly have to be devised which break the cycles 

of infection of pastures with larvae if the potential 

for animal performance in terms of growth rate and wool 

production are to be achieved (Brunsdon, 1970; Sykes 

and Coop, in press). This requires; firstly, a know

ledge of the major parasites and their life cycles and 

occurrence and secondly, a knowledge of the categories 

of sheep which are most susceptible both to the adverse 

affects of parasitism on production and to multiplication 

of larvae. 

ROUNDWORMS 

The nematodes, or roundworms, of major importance to 

sheep in New Zealand are Ostertagia ciraumcincta, Haemonchus 

contortus, both of which live in the abomasum or fourth 

stomach, and TrichostrongyZus aoZubriformis and vitrinus and 

Nematodirus species all of which inhabit the small intes

tine. 

Life-cyaZes 

Mature worms within the alimentary tract of the host 

lay eggs which are deposited in faeces on pasture. 

Under suitable conditions these eggs hatch, develop into 

infective larvae and are eaten by the same or another 

host animal grazing that pasture. Within 17 days these 

larvae have developed to adulthood and themselves begin 

laying eggs. Sheep may have burdens of 2,000 female 

worms each of which may produce 2,000 eggs per day. A 

single infected animal can therefore distribute 1,000,000 
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eggs on pasture each day. At high stocking rates very 

high levels of contamination can clearly occur. 

Development of worm larvae from the egg deposited on 

pasture requires warm and moist conditions. Eggs of 

Ostertagia airaumaincta will develop at temperatures of be

tween~ and 30°, the process taking about 5 - 60 days 

to complete, depending on temperature. 

Moisture is required for hatching of the egg and to 

allow thelaruae to swim from faeces to a near-by grass 

leaf from which it will return to the host. Survival 

of eggs and larvae on pasture is decreased by freezing, 

drying and by ultraviolet light. Development and 

survival rates of larvae on pasture are therefore low 

during winter and during hot, dry summers. Development 

is most rapid during warm, wet swnmers and during spring 

and a utumn and survival greatest during cool moist 

conditions. Eggs can, however, survive drought within 

the moisture contained within faeces on pasture, awaiting 

arrival of moisture. Only small numbers need to survive 

to maintain infection on pasture because of their high 

reproductive rate. 

Nerratodirus species deserve a special mention. Particular 

properties of the egg ensure that it can survive for at 

least 12 months on pasture until suitable conditions, 

and a susceptible host, present themselves. The timing 

of development coincides with the time that young lambs 

are consuming pasture, which explains why this particular 

parasite regularly poses problems to young newly-weaned 

lambs and is difficult to control by use of anthelmintic. 
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THE CONTRIBUTION OF STOCK TO INFECTION 

For infections to multiply, both pasture infection and, 

in addition, susceptible animals within which the para

site can develop to maturity are required. The new

born lamb has little resist~nce to the development of 

nematode larvae consumed with herbage and is therefore a 

very suitable host for parasite multiplication. With 

age and gradual experience of worms its resistance 

increases until by about 12 months of age it has rela

tively high 'resistance' to the development of parasites. 

This means that worm larvae which it consumes do not 

develop to the stage at which they can lay eggs and 

further conta.Iilinate pasture. In other words, contam-

inated pastures grazed by such sheep become less contam

inated because, while larvae are removed with herbage, 

there is no further source of contamination. 

However, for reasons unknown, this resistance breaks 

down during lactation and multiplication of the worm 

population can resume, though after weaning resistance 

returns. weaned lambs and lactating ewes therefore tend 

to increase whilst hoggets and dry ewes will tend to 

decrease infection on pastures. 

CONSEQUENCE OF INFECTION 

The young lamb has long been recognised as · being suscep

tible to infection. Severe parasitism causes obvious 

scouring and poor performance. At what stage, however, 

do these effects become clearly apparent? In animals 

subjected to small continuous infections similar to those 

occurring in the field, reductions in growth rate of up 

50 % have been demonstrated in animals showing no disease 
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symptoms. This has resulted from small reductions in 

food digestibility and relatively large (30 - 40%) re

ductions in the efficiency of food utilization. Damage 

to the gut wall causes leakage of blood proteins which 

may cause reduced efficiency. Bone growth can be 

severely reduced, resulting in smaller body frame size 

and therefore lower overall growth rates. 

It has generally been assumed that the mature ewe, being 

more resistant to the development of the parasite, suffers 

little if any loss of production as a result of infection. 

Recent studies at the College (Leyva, Henderson and Sykes 

unpublished) suggest otherwise. Ewes have been main-

tained indoors and infected at a rate which would be 

equivalent to that obtained on pastures on College farms 

during spring. Intake during the first six weeks of 

lactation was reduced by 12%, milk production by 15% and 

wool growth by 25 %. In addition, wool fibre diameter 

and breaking strength were significantly reduced. Thus 

the performance of the young growing lamb and lactating 

ewe can be considered to be at risk. 

CONTROL MEASURES 

Control measures must recognise that effective control 

and therefore optimal animal performance will result from 

procedures which minimise larval intake from pasture. 

Anthelmintics have a short effectiveness in the host and 

within 36 hours further accumulation of worms begins, and 

even frequent administration will not restore full per

formance. 

Lambs with a continuous intake of larvae, as occurs on 

infected pasture, still do not therefore show their full 
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The effect of rate of intake of 

nematode larvae (1,000 - 5,000 

Ostertagia airawnaincta larvae/day) 

on growth rates of lambs relative 

to that of uninfected controls. 

Dosing with anthelmintics at 17 

day intervals (5,000 + A) restored 

only 20% of the lost performance. 
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This demonstrates that optimal animal performance will 

only be achieved when pastures are managed to ensure 

minimal larvae intake by stock. 
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potential performance even if dosed with anthelmintics 

every 17 days - see Figure 1. Clearly, to achieve 

optimum performance 'clean' pastures must be produced. 

There are several methods for producing clean pasture. 

Firstly, dosing stock every 14 days will ensure that they 

never de.velop a mature worm burden. They cannot be a 

source of further infection on pasture. 

Secondly, pastures grazed by dry ewes and hoggets will 

tend to become less contaminated because these stock are 

relatively resistant to worm development. Thirdly, 

removal of pasture from animal production by cropping or 

hay making and grazing with another animal species such 

as beef cattle also reduce contamination. However, this 

alternative grazing period must be longer than the survival 

time on pasture of larvae for this to be effective. Given 

cool moist conditions larvae can survive for up to six 

months. Grazing or/ cutting must take herbage out of 

production with sheep for such a time period to be fully 

effective. Finally, hot dry conditions during summer, 

or severe cold during winter will tend to reduce contam

ination. Grazing management must integrate these factors 

to provide the most effective and cheapest control mea

sures. 

The East of Scotland College of Agriculture has developed a 

three year cycle of pasture utilisation specifically to 

combat parasitism in which sheep, cattle and conservation 

are used on areas in alternate years. Cattle and conser

vation provide a two year break in the cycle of sheep 

parasites. It is a simple system based on the fact that 

feed requirements for sheep and beef enterprises can be 
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balanced so that each requires 33% of pasture grown 

while the remaining 33% of resources is required 

annually for winter feed. Very good growth rates 

in lambs have been associated with these systems of 

production. 

Clearly, in New Zealand, there is a requirement for 

a system which will work on all sheep and all grass 

properties. Good use must be made of older resist-

ant stock to prevent contamination or to decontaminate 

pastures. In an all-sheep enterprise the most 

effective period for decontamination is between 

January and August when large numbers of dry ewes are 

available, and conditions are often hot and dry. A 

subsequent hard grazing of pastures during winter when 

larval survival is poor should minimise pasture con

tamination by removing contamination produced earlier 

by the younger, more susceptible weaned stock. 

Pasture will naturally have least contamination at the 

end of winter and our aim should be to maintain these 

minimal levels. During spring the areas set aside 

for the hogget flock and for conservation will remain 

relatively uncontaminated while those areas in use by 

lactating ewes will become contaminated. The most 

suitable area on which to wean susceptible lambs will 

be that which has been conserved or grazed previously 

in that year by hoggets. Once on this area, regular 

anthelmintic will prevent a build-up of in£ection. 

Unfortunately as Figure 2 shows, this is a small area 

in relation to the area required by weaned lambs, 

especially if large numbers of female replacements are 

retained. Two possibilities exist for increasing the 

area of clean pasture available for weaners. Th~ 

number of stock units in beef cattle can be increased 
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Oc:t Dec: 

The pattern of feed energy 

demand and pasture production 

in a 1,000 ewe flock stocked 

at 20 ewes/ha. The feed 

Feb 

demands of different categories 

of stock are defined within 

the solid lines. The proba-

bility of these categories of 

stock contributing to multipli

cation of worm larvae is shown. 
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Weaned lambs require clean pasture, 

but it can be seen that this can only be provided in a 

limited way by pasture previously grazed by hoggets or 

conserved. 
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or the spread of infection in the ewes during lactation 

can be contained. 

USE OF BEEF CATTLE 

Alternate grazing with beef .cattle and sheep has been 

clearly shown to reduce parasite burdens and to improve 

performance particularly that of sheep. There is often 

a cost and inconvenience in introducing beef cattle to 

sheep enterprises. However, not only the returns from 

the beef cattle enterprise but also the additional 

return from sheep as a result of improved sheep parasite 

control should be weighed against the cost of a beef 

enterprise. The benefits from such practices need to 

be evaluated in New Zealand. 

PROTECTION OF LACTATING EWES 

There may be advantages in drenching ewes and lambs at 

tailing and again before weaning to reduce contamination 

and render these pastures 'safe' for use after weaning. 

This practice has not been evaluated but requires 

investigation. The direct effects of parasitism on 

ewe performance, previously demonstrated, as well as 

the need to minimise build-up of larvae on pasture 

suggest that we should investigate this. It is part 

of an on-going programme of work at the College. 

CONCLUSION 

Attainment of the genetic potential for bodyweight gain 

in lambs - which should be 300 g/day - and maximum 

efficiency of production of ewes will only be achieved 

when anthelmintics and stock allocations on pasture are 
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used in such a way as to ensure minimal pasture contam

ination and therefore low intakes of roundworm larvae 

by stock. 
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LAMB ABORT! ON 

P.J. O'Hara 

Animai Health Division, M.A.F. 
WeUington 

INTRODUCTION 

The term "abortion" is not covered by any hard and fast 

description. It is whatever you want it to be. The 

definition that I like best is -

an abortion is the birth of a lamb before its 

due date. 

You notice that the definition does not require the lamb 

to be dead. Of course, most aborted lambs are born dead, 

some of them dying during birth but a few are born alive 

and a very few of these even survive. 

The programme of this conference has separated the dis

cussion of abortion from the discussion of perinatal 

deaths but we must recognise that this is an ·arbitrary 

division. Some of the diseases I will discuss, in 

addition to producing abortions may also result in the 

birth at term of stillborn lambs or lambs which are under

sized, weak and may die shortly after birth. 

To complicate matters still further, we must also consider 

two other possible results of pregnancy failure. Death 
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of the very small foetus may be followed by resorption of 

the foetus anditsrnembranes. The ewe shows no symptoms 

and finishes up among the dry ewes. If the foetus is a 

little larger, the liquids are absorbed and the solid 

material becomes shrivelled and dry - that is, the foetus 

becomes mummified. 

So we now have a spectrum of end-results of pregnancy 

failure to consider as we discuss the causes of abortion. 

* resorption 

* mummification 

* abortion 

* stillbirth 

* undersized, weak lambs. 

Each factor which causes pregnancy failure tends to involve 

a different phase of pregnancy and produce a picture in a 

flock which is characteristic of the factor but what we 

observe may be only a part of the total picture. 

FACTORS CAUSING PREGNANCY FAILURE 

It would be very difficult to make a complete list of all 

of the factors which cause pregnancy failure and impos

sible to discuss them all in a short paper. It is simpler 

to pick out the important ones and discuss some of them. 

The list might look like this: 

Miscellaneous factors - includes inherited and non

inherited lethal defects 

Iodine deficiency - Brassica feeding 



Selenium deficiency 

Infections 
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- Vibriosis 

Toxoplasmosis 

Listeriosis (Hairy-shaker disease 

(Border disease 

Brucellosis. 

Before we discuss these in detail, it is important to look 

at the patterns of pregnancy failure in New Zealand sheep 

flocks. 

TypicaZ Abortion Pattern 

The picture that has been built up over many years of study 

shows a base rate of abortions of about 1.5 to 2%. These 

abortions are mainly due to the miscellaneous factors. 

With the present state of knowledge there is nothing that 

can be done about these abortions and they have to be 

accepted as an irreducible minimum. 

Superimposed on this base rate is a second level of 

abortions which tend to occur annually at a more or less 

uniform rate. There are annual fluctuations from farm 

to farm but overall the pattern in a district is remark

ably uniform year after year. Toxoplasmosis is a disease 

which contributes to this second level. Infection is cycled 

continuously on many New Zealand sheep farms and a pro

portion of the ewes will abort usually as a result of a 

newly acquired infection. Typically these are the ewe 

replacements. Abortion usually occurs late in pregnancy 

and some infected lambs are stillborn or weak at term. 

A significant number of infected lambs survive and grow 

normally. Abortion rate due to toxoplasmosis can be high 

on individual farms in individual seasons but a rate of 

five percent or less would be a more typical pattern. 
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The third level is made up of the epidemic diseases. 

These are characterised by peaks of activity separated 

by intervals of nil or low level activity. The peaks 

may be cyclic as in the case of vibriosis or associated 

with a specific situation as in listeriosis. 

Is the Typical Pattern Changing? 

The reports we received last year suggested that two 

changes to the traditional pattern were occurring. 

* 

* 

The peaks of abortions were higher and occurred 

on more farms. 

Peaks were occurring annually and not in cycles. 

We were involved in two formal surveys, one in South 

Canterbury and one in Southland and we monitored the 

routine submissions to all laboratories. These formal 

surveys and monitoring exercises failed to show any 

significant departure from the traditional pattern at 

least on a district basis. These surveys would not have 

shown any significant changes in pattern on individual 

farms unless a large number of farms were affected. We 

concluded that: 

* There was no major change in pattern last year; 

* We needed to adopt a different approach to find 

out what was happening on individual problem 

farms. 

Further Research 

This year, we are taking a different approach. We are 
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going to concentrate on those farms where a particular 

problem occurs. We are very anxious to obtain the co

operation of farmers who experience a higher than normal 

abortion rate in their flock. The survey will run in 

three areas - Southern Hawkes aay, South Canterbury and 

Southland. Farmers in these areas should watch out for 

publicity which will tell them specifically what we pro

pose and how they can help. 

We want to answer three basic questions. 

* 

* 

* 

How many farms in these districts have an 

abortion problem? 

What proportion of the problems are caused by 

Vibrio infection? 

Do Vi brio abortion problems occur in successive 

years? 

Answers to these questions will give us a measure of the 

size and shape of the problem and will allow us to develop 

strategies to deal with it and determine whether more 

research is needed. 

Causes of PI'egnancy Fai'lure 

The list presented above contains infections and deficiencies. 

It is easier to consider these factors under two headings: 

Those which occur in special circumstances. 

Those whi:ch occur on a more or less regular basis. 

Considering those which occur in special circumstances -
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Se lenium deficiency. The characteristic effect of selenium 

deficiency is failure of pregnancy at about 30 days after 

conception. The foetuses are absorbed and nothing is 

seen except a higher than normal number of dry ewes. -

Prevention is very simple. Ewes on selenium deficient 

farms should get a pre-tupping dose of selenium to ensure 

that they have sufficient selenium to carry them over the 

critical period. 

Iodine deficiency . Many of the brassicas contain a sub

stance which interferes with the function of the thyroid 

gland. Lambs born to ewes which have grazed brassica 

crops may be stillborn and have goitre. Again, preven

tion is straightforward. Salt licks containing iodate 

will give good control. 

Listeriosis. Infection with the bacter i um Lis ·teria has 

caused a significant number of abortions on a few pro

perties although overall, this organism is of minor 

importance. A common association is silage feeding. 

The organism will grow in rotting silage. 

Bruce Uosis . Brucellosis is not an important cause of 

abortion as such even in flocks where active spread of 

the disease is occurring. However, abortion is only 

one effect of infection and the disease may reduce lamb

ing percentage by 5 - 10% through its effects on ram 

fertility, ewe fertility, abortion and stillbirths. 

The disease costs you more in terms of causing ram 

infertility than it does through its effects on the 

ewes. 

If you attack the problem by testing and culling rams 

and perhaps by vaccination, your main benefit is the 
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reduction in the wastage of good rams but if your initial 

infection rate is high, an improved lambing percentage 

following the elimination of infected rams is a bonus. 

Hai:ry - shake:r Disease (Bo:rde:r disease) . I was not sure which 

list to put this disease in. We have no reason to 

believe that hairy-shaker dis·ease has more than curiosity 

value at present. It certainly provides endless fascin

ation for pathologists. It is a virus disease and the 

virus is very closely related to a virus which causes 

diarrhoea in cattle. The reason that hairy-shaker 

disease commands more attention in recent work in Great 

Britain which showed that the virus, like B:rucezia, causes 

a much wider range of effects than the characteristic 

symptoms by which it is diagnosed. It may cause ·anything 

from mummification and abortion to depressed growth rate 

in mildly affected lambs. 

Of the diseases which occur on a more or less regular 

basis, toxoplasmosis and vibriosis are the most important. 

As I have said earlier, toxoplasmosis is likely to pro

duce a chronic smouldering wastage. It is a very widely 

distributed disease and the majority of flocks are likely 

to be infected. There is a constant turnover of infec-

tion and many sheep become infected without ever showing 

evidence of their infection. 

Vib:rio infection is typically a crowd disease - a disease 

which thrives when there are susceptible animals in a 

flock but which is quiescent when most of the ewes are 

immune. Infection is maintained by carrier sheep which 

harbour the organism in their intestine. Susceptible 

animals become infected by swallowing the organism. If 

they are not pregnant at the time of infection, no ·harm 

results and the sheep become immune. If they are preg-
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nant at the time of infection, the organism localises in 

the pregnant uterus and pregnancy failure may result. 

An abortion storm is the end result of the rapid cycling 

of infection among susceptible ewes. After this episode, 

most sheep are immune and the cycle is broken. A new 

cycle can occur whe~ after four or five years, most of 

those immune ewes are replaced by susceptible ewes. 

MANAGEMENT PRACTICES 

There has been a great deal of speculation that the prac

tice of mob-stocking and rotational grazing has been 

responsible for the apparent change in the pattern of 

abortions. While this idea has a basis in the crowd 

disease theory - a lot of susceptible animals in close 

contact with one another, I do not know of any hard evi

dence to connect abortion with this practice. 

PREVENTION OF ABORTION STORMS 

I have already indicated what sort of steps need to be 

taken to deal with the deficiency diseases, listeriosis 

and brucellosis. Once you understand the problem, the 

solution is fairly straightforward. 

For vibriosis, toxoplasmosis and hairy-shaker disease, 

you might aim to close your flock and try to keep it free 

of infection, but this is not very practical. 

A more practical step is to encourage the spread of these 

infections at a time when they do no harm but can build 

up the numbers of immune ewes in the flock. It is good 

practice to mix ewe replacements whether they be your own 

two tooths or bought-in ewes with flock ewes prior to 

tupping with the object of encouraging the spread of 
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infectious agents. If spread occurs, you can expect to 

increase the number of illUllune ewes to a point where 

exposure to further infection after tupping is not likely 

to provide a very fertile environment for the organism. 

The big catch is that the infections may not be active 

when you mix the ewes. For this reason it is a hit or 

miss method but it is quite effective enough for me to 

want to recollUllend it. 

The converse of this situation is just as important. If 

there has been no mixing of mobs before tupping, it is 

bad policy to allow mixing afterwards. If you buy in

lamb ewes, do not mix them with your own ewes. 

The other approach is vaccination. 

A Vibrio vaccine has been released for trials in the coming 

season. I suspect the manufacturers are not very happy 

about the market because they remember that an earlier 

vaccine was withdrawn through lack of sales. Nobody is 

going to be happy vaccinating each year if the problem 

occurs only once every four to five years and the danger 

year cannot be predicted. 

THE BEST ADVICE 

In this paper, I have generalised to try and give an over

view. The best advice I can give to each farmer, is 

, that he or she should plan a strategy for his or her farm 

with his or her own veterinary adviser. This will depend 

first on accurate diagnosis which a veterinarian backed 

up by the laboratories can provide. The objective is to 

determine the relative importance of the factors I have 

discussed. Armed with this information, it is then 

possible to plan in a positive way to minimise losses. 



- 10 8 -

This is n ot something which c an be achieved by one v isit 

from the vet. It will r equire a continuing communication 

over the tupping to lambing period. 

• 

Editors Note: 

(In conversation during the Conference, Dr . O'Hara met several 

f a'I'Tners who make it a practice to put newly aborted ewes in with 

their ewe hoggets . This , he said, makes good sense in te'l'Tns of 

his advice under Prevention of Abortion Sto'l'Tns. Ed. ) 



SOURCES OF PERINATAL MORTALITY 

SUMMARY 

D.C. Dalton 

Scientist 
Ruaku:f'a Agl'icultural Researah Centre 

Hamilton 

Recent analyses of e x tensive data from research flocks on 

hill country have shown that lamb survival is affected by: 

* Breed 

* Season 

* Age of dam (2-year-old worst) 

* Se x (female better than male ) 

* Birth rank (single better than multiple) 

Bi rth weight is the key factor in survival with optimum 

weight of both singles and multiples being 4.5 - 5.0 kg. 

The main causes of death are dystocia in singles and 

starvation-exposure in multiples . Dystocia increases 

as birth weight increases and starvation-exposure increases 

as birth weight decreases. The long- term solution to 

reducing perinatal mortality must be a genetic one tQ 

meet future economic challenges. 
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THE PROBLEM 

The death of lambs around birth and up to weaning is a 

major national disaster. It has been so for a long time, 

but it appears that we have learned to live with it and 

rarely now discuss it in public. It is certainly a very 

poor token of an efficient pastoral farming industry. 

There are farmers who admit to starting to keep records 

of dead lambs around birth, but then giving up quickly 

because of shock. Other farmers state that they lose 

about three to four percent of lambs, knowing full well 

that they lose more - many more - but dare not admit it. 

The problem is very akin to the other unmentionable in 

sheep farming - missing sheep or tallies that never tally! 

A conversation topic to be avoided in crowded bars! 

High perinatal mortality makes a nonsense of our efforts 

at the other end of pregnancy to increase ovulation rate 

and conception. It would seem that lamb mortality often 

wipes out gains through selection for fertility because 

as fertility goes up, so does mortality. 

In the past, mortality data have been published from re

corded flocks at research stations and universities, and 

farmers generally found it hard to accept that the problem 

was so big. They rationalised that this was because of 

the artificial management provided at these institutions 

- no farmer lost lambs at those rates! Fortunately for 

scientists' credibility, the dead-lamb factories are 

starting to show up what goes on under normal farming 

conditions. The farmer's wife and children who collect 

the lambs, when "skiting" about their holiday spending 

money, fairly accurately expose the problem. 

In our pastoral farming situation we cannot expect per-
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fection - some lambs will die. However, it makes you 

wonder what this great heritage of "good shepherding" 

we received from our ancestors has done for us, especi

ally as we cannot adopt Europe's close shepherding 

methods. We could perhaps have woken up to our present 

problems 30 years ago - we should have started on the 

easy-care approach then and eliminated troubles we have 

today. Some breeders did just that. 

High lamb mortality, apart from the direct loss of the 

dead lambs themselves, can also indirectly affect flock 

productivity through lowered selection intensity. Here 

there are fewer ewe lambs at weaning and fewer two-tooths 

to select for replacements. There are also fewer two

tooth rams to sell. These problems compound and hence 

reduce the overall return on capital invested. 

NEW ZEALAND RESEARCH INFORMATION 

The main research done in New Zealand on lamb mortality 

is summarised in Table 1. 

Most of the research data have come from small trials 

with comparatively few lambs examined. Recent work 

such as in trials done after 1970 does not, however, 

have this limitation. Modern computing facilities have 

greatly assisted data analysis and the limitations are 

now usually the number of lambs that can be ex.amined 

early enough after death to provide meaningful data. 

The data most relevant to that reported here is the 

extensive analysis by Hight and Jury (1970) which covered 

nearly 8,000 lambs. This was the Border Leicester x 

Romney crossing trial over nine years (1959-67) at 

Whatawhata. 
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TABLE 1. SUMMARY OF NZ LITERATURE IN LAMB MORTALITY 

Author 

Clarke (1947) 

Barton ( 194 7) 

Wallace (1949) 

McFarlane (1955) 

Hartley & Boyes 
(1955) 

Hartley & Kater 
(1964) 

Pyke (1965) 

Hight & Jury 
(1970) 

Joyce et al. 
(1976) 

McSporran et al. 
(1977) 

Meyer & Clarke 
(1978) 

Knight (1979 
unpublished) 

Data Description 

Research flock 

1 stud flock, 13 years data 

Research flock, Ruakura 

Survey data, Gisborne 

Survey data, Wallaceville 

Survey data, Wallaceville 

Survey data, King Country 

Research flock, Whatawhata 

Research flocks, Ruakura 

1 stud flock (dystocia) 

Research flocks, Crater 
Block 

Research flock, Whatawhata 

Range in * 
MoPtaZity ('J) 

8 - 15 

9 

10 

5 - 22 

17 

11 - 25 

15 - 23 

3 - 11 

11 - 22 

5 - 22 

* Mortality here is generally expressed as the percentage 
of total lambs born that died in the first four days 
of life. 

Breed perfo'!'mance trial - Whatawhata (1969- 76) 

Data from recent Whatawhata work were from over 10,000 

dead lambs over the years 1969-76 of the following breeds: 

Merino-Romney 

Romney 

Coopworth 

Perendale 

Corriedale 

Merino 

Cheviot 

Dorset-Rorr.ney 

Drysdale 

High Fertility Perendale 
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Not all breeds were present in each year. The main breeds 

of Romney, Coopworth and Perendale were present in all 

eight years. 

The full details of the trial, materials and methods of 

analysis can be read in the paper Dalton et al. 1980. 

All sheep were grazed together except for joining, and 

attempts were always made to ·avoid bias in management of 

each breed. The information presented is on survival -

defined as lambs weaned, over lambs born (LW/LB x 100). 

No fostering of lambs was carried out. 

The main factors affecting survivaZ 

Breed: 

2. 

Breed was an important variable, as seen in Table 

TABLE 2. BREED AND SURVIVAL OF SINGLES AND MULTIPLES 

Breed LW/LB X 100 Birth 

Mean SingZes MuZtipZes wt kg 

Perendale 87 89 81 3.9 

H. Fert. Perendale 83 87 79 3.9 

Coopworth 85 87 78 4.0 

Dorset-Romney 85 87 77 3.8 

Merino-Romney 86 86 77 3.3 

Cheviot 82 84 74 3.6 

Drysdale 83 84 73 3.9 

Corriedale 79 80 68 3.4 

Romney 76 78 66 3.9 

Merino 60 59 44 2.7 

The Perendale, Coopworth, Dorset-Romney and Merino-Romney 

were all similar in the top group, with HF Perendale, 
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Cheviot and Drysdale coming below them. The Corriedale 

and Romney were the lowest, with survival of Merino lambs 

a disaster, clearly indicating their lack of adaptation 

to North Island hill country. It was disturbing to see 

the low Romney survival, as it is a breed recommended for 

hill country. 

Multiples of all breeds clearly suffered from lower survi

val with Romney multiples being lowest of all breeds 

except the Merino. 

Season (year born) 

shown in Table 3. 

TABLE 3. 

Year born 

1969 

1970 

1971 

1972 

Season greatly affects survival, as 

YEAR BORN (SEASON) AND SURVIVAL 

SurvivaZ 

85.7 

76.4 

66.4 

80.9 

Year born 

1973 

1974 

1975 

1976 

SurvivaZ 

72.8 

76.8 

79.9 

83.2 

The reasons for seasonal differences are complex, and 

clearly farmers can do little about them. The widest 

range of 19% is seen between 1969 (best) and 1971 (worst). 

Dam Age, Se:r:, Birth Rank 

shown in Table 4. 

The effect of these variables is 

Clearly survival problems are associated with lambs from 

younger ewes, particularly 2-year-olds; with males rather 

than females, and with multiples rather than singles. 
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TABLE 4. DAM AGE, SEX AND BI RTH RANK ON SURVIVAL 

AND BI RTH WEIGHT 

Dam Age SuPJJival Birth Weight 

2-yr 7 3 3 .3 

3- y r 7 6 3 . 6 

4-yr 82 3 .8 

5-yr BO 3 .9 

Sex 

Female 80.0 3.5 

Ma le 76.5 3 .8 

Birth Rank 

Single 83.l 4.1 

Multiple 72.5 4.2 

Birth Weight It can be seen from the mean birth weights 

presented in Tables 2 - 4 that this is a major variable 

affecting survival. Further detailed analyses showed 

that the apparent effect of age of dam and birth rank 

was mainly due to the effect of birth weight . 

It is clear that the very light (below 2 . 5 kg) and the 

very heavy (above 6 kg) single lambs have the worst 

chances of survival. The very light multiple is also 

at high risk. It seems that for optimal survival a 

birth weigh~ of 4.5 to 5.0 kg should be aimed at in both 

singles and multiples. 

Causes of Zamb losses 

The analyses showed that most lambs die at birth and up 

to three days of age. Few deaths occur after that. 
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The main causes of death are shown in Figure 2. 

The main features of this figure are the large proportion 

of lambs where cause of death cannot be diagnosed or the 

lambs are unseen. However, among those examined, dystocia 

in singles and starvation-expo sure in multiples are the 

main causes of loss. 

Birth weight is an important feature of these causes of 

death as seen in Figure 3. 

It is apparent that losses from starvation-exposure in

crease as birth weight decreases in both singles and 

multiples. Dystocia tends to increase as birth weight 

increases, more so in singles than in multiples. 

Breed differences in these causes of death are shown in 

Figure 4. 

Cheviot and Dorset-Romney singles had the highest inci

dence of dystocia, followed by lambs of both birth ranks 

in the Romney. Multiples of all breeds clearly had a 

higher incidence of starvation-exposure than singles, and 

it was fairly similar between breeds. 

CONCLUSIONS FROM RESEARCH 

Conclusions from these recent analyses from Whatawhata 

agree closely with the earlier work of Hight & Jury (1970). 

Birth weight is the critical variable; the 2-year-old 

ewe needs special care; and the main problems are 

dystocia in singles and starvation-exposure in multiples. 

Meyer & Clarke (1978) show similar results. 
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ACTIONS FOR NOW AND THE FUTURE 

All the research carried out in New Zealand and through

out the world has shown what lambs die of. No one has , 

ventured to recommend clear, easy and practical solutions 

to stop them dying that have made economic sense. 

Consider the obvious solutions for the present: 

* 

* 

* 

Control of birth weight to around 4.5 - 5.0 kg. 

Nutritionduringtpregnancy has been shown by many 

workers to affect birth weight. This needs 

careful control and the stage of pregnancy of 

ewes must be known. This can be done by udder 

inspection, but what is not known is whether the 

ewe is carrying singles or twins. Too severe 

a nutritional r egime could reduce multiples to 

below optimal birth weight. Thus for the future 

we need a machine to diagnose not just pregnancy, 

but number of offspring carried. This would 

then, through birth weight manipulation, affect 

the dystocia and starvation problem. 

Extra care in the first four days of life. 

Presumably this would have to be in the form of 

shelter provided by special paddocks, wind breaks 

(natural or artificial), housing and extra labour 

to mother-up twins. This all means more cost 

and would be very questionable in the present 

situation where the farmer's share of the price 

of lamb in the United Kingdom is ever-decreasing . 

Changing breeds. 

This would have some effect, but there is no one 
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breed that is perfect. There is great variation 

within breeds and it would seem best to go for 

sheep that are adapted to your area. Avoid like 

the plague the annual trek in agents' cars to 

buy rams. Buy them within walking distance from 

your farm - support the breeders in your own area. 

You have a greater chance of getting 'adapted' 

animals. 

The Future 

Clearly we have to take selection for survival much more 

seriously, and the only way this can be done is to select 

ewes on number or weight of lambs docked or weaned, and 

to select or purchase rams on the same basis. These 

difficult and vital traits like fertility and survival 

cannot be 'eyeballed' - you must understand and use Sheep

lan. This means a national education programme for ram 

buyers and especially their agents. 

Selection for survival does not mean selection against 

fertility. One of the most interesting findings by 

Dr. Knight at Whatawhata on the Marshall Romney flock is 

that the Marshall twins that are born have high survival. 

The heritability of survival is low, so progress will be 

very slow. Heritability of birth weight is higher, so 

this may be a more fruitful indirect means of selection 

for survival. Birth weight is important in growth rate 

and final weight, so clearly the solution is going to be 

complex and illustrates how population genetics and the 

use of selection indexes will have to be understood and 

used by farmers. 

It seems an urgent priority to exploit the two known pack

ages of genes we have at present - the Marshall's twin 

survival and the Booroola's fertility. 
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It is time for action on the breeding front. We have 

'eyeballed' our way for too long. The dead lamb fac

tories may be keeping our farr(ls tidy and hygienic at 

present, but we need a more positive genetic approach 

fer the future - that means SHEEPLAN: 
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Tm TOirnEs PER HECTARE r N THE u. K. 

W.R. Scott 

Senior Lecturer 
Department of Plant Science 

Lincoln College 

An outsider who read the title of this paper might be 

forgiven for assuming that the author was some visiting 

expert from the U.K. who had just breezed in to tell the 

locals how to grow ten tonnes of wheat per hectare. This 

assumption is not correct. However, as part of my stay 

in Britain in 1979 I did have the opportunity of looking 

at some excellent wheat crops, despite the fact that my 

main project was concerned with grain growth in barley. 

In this paper I shall try to compare wheat growing in the 

U.K. with N.Z., noting those areas where we might learn 

from the U.K. experience. 

It is now a well established fact that wheat yields in 

excess of 10 t/ha have been grown in Britain on a farm 

scale, although the average yield is nearer half this 

amount at 5 .14 t/ha for the 1979 harvest (Fig. 1). 

To put these yields in perspective the average N.Z. wheat 

yield over the past 20 years is included in Fig. 1 to

gether with yields from the Lincoln College Mixed Cropping 

Farm. Although all yields are rather variable due to 

seasonal effects some real differences and trends are 

apparent: 
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Average wheat grain yield (t/ha) for the 

United Kingdom, New Zealand and the Lincoln 

College Mixed Cropping Farm 1961 - 79. 
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The long term U.K. average wheat yield is above 

that obtained in N.Z. and the difference appears 

to have become greater since 1972. 

The N.Z. average wheat yield has not changed much 

in the last 15 years. The peak yields of the 

1976 and 1977 harvests were also obtained back in 

1967. The data of Hall & Unwin (1978) derived 

from a sop:1isticated mathematical treatment of 

yield trends showed a levelling off of yield 

increases in the 1960's. This trend seems to 

have continued in the 1970's. 

The Lincoln College Mixed Cropping Farm has usually 

produced yields above the national average, not 

surprising in view of the fact that a considerable 

proportion of the property is on a Wakanui soil 

type, an above average soil. What is more inter

esting is the fact that the margin of yield 

superiority enjoyed by the Mixed Cropping Farm has 

shown a more permanent increase since 1975. 

The possible reasons for the yield differential between 

the U.K. and N.Z. will now be discussed under the headings 

of husbandry, cultivars and climate. 

HUSBANDRY 

It was my impression that the U.K. wheat grower was no 

better at implementing new technology than his N.Z. coun

terpart but that in the U.K. farmer interest in crop 

husbandry was greater than in N.Z. 

this interest has been kindled by a 

often aided by commercial interests. 

be described. 

In many instances 

competitive spirit, 

Two examples will 
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ICI publishes the results of detailed crop surveys carried 

out annually in a publication called "Pointers to Profit

able Wheat". Farmers who have grown crops yielding 10 t/ 

ha or more are entitled to become members of the ICI Ten 

Tonne Club. For the 1979 harvest, 16 crops achieved the 

magical heights of 10 t/ha or more, the highest yielding 

crop b~ing 11.7 t/ha. The highest yielding crop in 1978 

was also 11.7 t/ha but in that season 27 yields in excess 

of 10 tonnes were recorded compared with only five in 1977. 

Apart from yields, the ICI survey also publishes details 

on husbandry factors including previous crop, cultivar, 

sowing date and rate, fertiliser and chemical application. 

Farmer interest and enthusiasm for details of crop hus

bandry was demonstrated by the fact that the "Barley '79" 

Field Day attracted several thousand agriculturalists over 

a three day period. This field day was organised by the 

Royal Agricultural College at Cirencester. Demonstrations 

and displays were presented by various government depart

ments and private organisations, but the main attraction 

was the grower demonstration plots where again, on a 

competitive basis, one hectare plots of land were made 

available to the Ministry of Agriculture, Fisheries and 

Food, the Royal Agricultural College and two leading farmers. 

Having been allocated these plots it was then up to the 

individuals concerned to grow the highest yielding crop 

possible using whatever inputs were required, although 

detailed costings were prepared for each crop. Farmer 

interest in these plots was very intense and it was 

obvious that many of the farmers present had a good under

standing of the observation, development and man~pulation 

of the various yield components, weeds, pests and diseases. 

Details of husbandry practices in the U.K. will be presented 

in subsequent papers but one aspect requires mention here. 

Despite the fact that the U. K. farmer relies heavily on 
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nitrogen fertiliser in his cropping programme, as rates 

in excess of 150 kg N/ha are not uncommon, there is no 

soil N test available to assist in the prediction of these 

requirements. With the high energy requirement of N 

fertiliser, the N.Z. wheat grower is indeed fortunate to 

have available the N soil test developed by the late T.E. 

Ludecke and his colleagues at Lincoln College. 

CULTIVARS 

There is no doubt that plant breeders have made a major 

contribution to the increase in wheat yields over the 

past 50 years. In the U.K. the release of Maris Huntsman 

in 1972 gave immediate yield increases, but the introduction 

of the semi-dwarf gene has been one of the major break

throughs in recent times (Lupton, 1978), starting with the 

release of Maris Fundin in 1974 closely followed by Hobbit 

in 1975. Of the ten tonne wheat crops grown in the ICI 

survey for the 1979 season the main cultivars were Mardler 

with five, Hobbit with three and Huntsman with three 10 tonne }'.ields. 

All the cultivars mentioned above have been bred at the 

Plant Breeding Institute, Cambridge but several commercial 

plant breeders are also active in this field. 

In New Zealand the cultivars Kopara and Karamu were expected 

to increase yields by at least 10 % (Hall & Unwin, 1978) 

probably more in the case of Karamu. The data in Fig. 1. 

suggest that on the national scene these increases have 

not occurred. It is too early yet to assess the contri

bution of Oroua and Rongatea but recent results with these 

cultivars are discussed in a later paper. 

Before leaving the question of genotypes and plant breeding 

it should be pointed out that with very few exceptions, 

the yields of 10 t/ha in the U.K. are achieved with yield 

wheats i . e . wheats which have been bred and selected for 
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yield and so are unsuitable for bread making. Table 1 

lists the results of an experiment grown at the Plant 

Breeding Institute where the yields of several yield 

wheats were compared with those produced by bread wheats. 

TABLE 1 . 

Cultivar 

Maris Hobbit 

Maris Nimrod 

Maris Huntsman 

Maris Templar 

Maris Freeman 

YIELDS (T/HA) OF BREAD AND YIELD WHEATS 

GROWN AT CAMBRIDGE 

(PUSHMAN & BINGHAM, 1976) 

Yield t/ha 

6.93 

6.61 

6.31 6.43 t/ha Yield wheats 

5.88 

5.61 

Capelle -Desprez 5.47 

West -Desprez 5.27 5.31 t/ha Bread wheats 

Maris Widgeon 4.90 

Overall the yield wheats achieved 21% more grain yield 

than the bread wheats. It is not unreasonable to assume 

that N.Z. could achieve similar yield increases if plant 

breeders here could disregard baking quality in their 

selections. The case for breeding yield wheats has been 

discussed elsewhere (Smith & Marshall, 1973) and could 

well assume increasing attention for use as a carbohydrate 

base for ethanol production. Copp (1967) has pointed out: 

"In this respect, the full potential of the hybrid 
lines produced by wheat breeders is not being 
explored". 

CLIMATE 

Climate, particularly rainfall is the factor which causes 
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much of the yield fluctuations between years and yield 

differences between districts. In trying to compare the 

climates of two countries on opposite sides of the world 

as they affect wheat yield, one is on very dangerous ground 

from a scientific point of view. Not only is c limate 

itsel f a very complicated commodity but other factors of 

the environment are also different. 

Table 2 lists the general timing of key physiological 

events of wheat crops grown at Lincoln, Gore and Rothamsted 

together with the mean monthly temperatures and evaporation 

for those same months. Gore has been included because 

Southland is situated in a latitude most similar to the-_ 

U.K., and also because wheat yields of 10 t/ha have already 

been achieved on a paddock scale in Southland (D.S.C. Wright 

pers. comm.). From 1939 to 1952 a Southland grower held 

the world record wheat yield of 7.4 t/ha (Rankin, 1961). 

Rather surprisingly, differences in temperature during the 

active growth of the wheat crop are very small. During 

early reproductive growth, it is cooler at Rotharnsted and 

this probably gives some increase in the number of grains 

per ear (Thorne, Ford & Watson, 1968). The evaporation 

figures presented in Table 2 refer to evaporation from a 

free water surface and, as such, show the integrated 

influence of temperature, solar radiation and wind as they 

affect the amount of water that is "sucked" out of the 

wheat crop. Prior to anthesis, the rate of evaporation 

at Lincoln is about 45% higher than at Rothamsted, rising 

to a difference of nearly 80% during grain filling, with 

Southland being in an intermediate position. It is sug

gested that a significant proportion of the grain yield 

differences produced in these different environments is 

associated with differences in evaporation or physiological 

drought. 



TABLE 2. TIMING OF WHEAT DEVELOPMENT I N RELATION TO TEMPE RATURE AND EVAPORATION FOR 

LINCOLN, GORE AND ROTHAMSTED 

Time 

Sept. 

Oct. 

Nov. 

Dec. 

Linaol n 

Temp 0c 

8.9 

11.2 

13.1 

14.9 

Evap . 
mm/roonth 

65 

115 

157 

183 

Sources of Information: 

A. Double Ridge - Anthesis 

! Gor e . 
I j 

I 0 Evap . ·1 I Time Temp C 17171/roonth 
I I I . 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

10.2 

11.6 

13.3 

91 

124 

135 

B. Grain Filling 

14.7 

14.4 

145 

119 

Time 

April 

May 

June 

June 

July 

Rothamsted 

Temp 0 c 

7.6 

11.0 

14.1 

14.1 

15 . 9 

Evap . 
17171/month 

51 

84 

103 

103 

108 

Thorne & Blacklock (1971); Thorne (1973); Rothamsted Experimental Station Report Part 1 
(1974-1978); N.Z. Meteorological Service Misc. Pub. 110 (1974-1978); N.Z. Meteorological 
Service Misc. Pub. 149; D.S . C. Wright (pers. coIIUll.). 

I-' 
w 
I-' 
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Research at Lincoln (Dougherty, 1973) has shown that the 

effects of "physiological drought" caused by high rates 

of evaporative demand cannot be fully alleviated by growing 

crops on soils of high moisture retention or by irrigation. 

In this regard it should be noted that a big research 

effort into the physiology of water stress in wheat in 

relation to breeding for drought resistance has been 

started at the Plant Breeding Institute. The data in 

Table 2 strongly suggest that there is an even greater 

need for such research in the N.Z. environment. 

CONCLUSIONS 

* 

* 

* 

The average wheat yield in N.Z. has not changed 

much in the last 15 years. It is suggested that 

the average farmer has not fully exploited esta

blished technology. 

The average wheat yield in the U.K. is above that 

obtained in N.Z. and the difference has become 

greater since 1972. Crops of 10 t/ha have been 

produced in the U.K. and in Southland. 

The yield differences between the U.K. and N.Z . 

are associated with differences in cultivars, 

husbandry and climate particularly the effects of 

"physiological drought". 
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COMPONENTS OF WHEAT YIELD 

INTRODUCTION 

R.H. M. Langer 

Profes sor of Plant Science 
Lincoln College 

For the last ten years or so staff in the College's Plant 

Science Department have been conducting an intensive 

research programme on wheat, starting with some controlled 

experiments on the effects of temperature and moisture 

stress on grain setting and continuing in recent years 

with fairly complex field work involving different rates 

of sowing, irrigation and cultivars, and nitrogen applied 

at contrasting times. Many valuable results have been 

obtained from this work, but perhaps the main lesson was 

to be reminded that wheat yield is not a simple concept 

but is made up of a number of compo nents which together 

decide how many grains are being produced per unit area 

and how large they are to become. Equally important and 

closely related was the realisation that each of these 

yield components is determined at a different stage in the 

life of the plant and is thus c apable o f being influenced 

by weather or management at a critical time during the 

season . 

COMPONENTS OF YIELD 

At its simplest we can say that the amount of grain pro-

- 1 34 -
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duced by a crop depends in the first instance on the number 

of ears that are present. Thus, unless the ears are 

unusually large, we can not expect to obtain a good yield 

from a th i n stand. Grain number per ear is also very 

important, but here we are dealing with two components, 

one being the number of spikelets and the other the grain 

set - that is the number of grains contributed by each 

spikelet. However, in accounting for total yield we must 

also consider the weight of the individual grain, so that 

the complete equation of yield components should be given 

by: 

grain yield/ha 

x 
x 
x 

number of ears/ha 

number of spikelets/ear 

number of grains/spikelet 

weight/grain 

The important question, of course, is which of these compo

nents has the greatest influence on yield. But before we 

look at the evidence which is available to us in this 

respect, we must remind ourselves that each is determined 

at a different time and that many weeks elapse between the 

first and last being fixed. 

Take for example the number of ears in the crop. We first 

become conscious of this component in early to mid-November 

after the ears have emerged, but in fact the processes 

leading up to this event began soon after plant establish

ment when tillering started and continued well into spring 

and the beginning of stem elongation. To start with, it 

is the seed rate itself which has a large bearing on ear 

numbers, and this is coupled with the degree and time of 

tiller production during winter and early spring. Not only 

the number of tillers formed is important, but also how 

many die as the success f ul ones become dominant. 
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Our r e s ults show that by far the most important contributor 

to yield is the main shoot of each plant, followed at a 

considerable distance by the first tiller, and with the 

second tiller still further behind in importance. The 

actual contributions depend on the sowing rate and the 

amount of nitrogen applied, as shown in f igure 1. 

FIGURE 1. % CONTRIBUTION OF TILLERS 

TO WHEAT YIELD 

T2 9% 
Tl 9% 

Tl 25% 

MS 64% MS 88 % 

250 500 

PLANTS/m2 

T2 / % T2 8% 

Tl 17 % 
Tl 21 % 

MS 76% MS 70% 

0 kg/ha 90 

NITROGEN 
early Sept. 

It will be seen that at a normal sowing rate giving 250 

plants per square metre about two thirds of the final grain 

yield can be attributed to the main shoots, not only because 

every plant is represented but also because individually 

they produce the heaviest grain weight. At twice the 

sowing rate tillering is restricted and the main shoots 

alone make up nearly 90% of total yield. Nitrogen applied 

early in spring tended to raise the importance of the 

tillers, but at no time did they contribute more than about 

a third of the total, and in any case only the first two 

tillers were involved at all. However, tillering remains 

essential as a valuable insurance policy against poor 

establishment. 
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Irrespective of the respective size of these contributions, 

the important point to be derived from these results is 

that final ear numbers are determined quite early in the 

life of the wheat plant, partly through the number of 

plants that are established and partly through the first 

one or two till.,1: s to be formed. 

The number of grains per ear is determined much later, to 

a very large extent not until the spring,after the growing 

point of the major tillers change from the vegetative to 

the flowering condition. Spikelets are differentiated in 

late September to early October, depending on cultivar, 

but floret development continues during the next few weeks 

while the young ear grows inside the leaf sheaths. By 

the time the ear emerges towards the end of November the 

number of florets capable of being fertilised has been 

determined, and we believe that grain set has virtually 

been finalised before anthesis. There are obviously 

differences in the timing of these events depending on 

cultivar and season, but by and large we can say that in 

autumn-sown wheat the first week or so of October is 

decisive for spikelet numbers, and a much more protracted 

period culminating in ear emergence is critical for fertile 

floret and thus grain numbers. Weight per grain depends 

on the ability of the plant to fill all available grain 

sites, and this occurs during the weeks fr.om anthesis to 

some time before harvest. 

MAXIMISING YIELD 

From this description it should be clear that there is a 

whole sequence of yield-determining processes covering the 

growing period of the wheat plant from germination to 

maturity. In order to maximise yield it would of course 

be useful to know which of them are most important, so 

that treatments are applied at the right time. Useful 



- 138 -

though it may be to have a clear answer to this question, 

the facts are that all yield components are highly inter

related and thattheycan compensate for one another. 

This is fortunate from the point of view of ensuring a 

good crop, but it also makes analysis rather difficult. 

Despite this reservation we can with some confidence 

arrange yield components in order of importance, based on 

a thorough evaluation of detailed results . Table 1 shows 

in summary form what we have concluded from five seasons' 

experiments with four different cultivars grown at a 

range of sowing rates, fertiliser treatments, and with and 

without irrigation at Lincoln College . The yields were 

generally good, usually 6 tonnes per hectare or slightly 

more, but at no time approaching the elusive goal of 10 

tonnes per hectare. Under these circumstances we found 

without exception that it was the number of ears present 

in the crop which had the most decisive effect on yield. 

Next in importance was the number of grains per ear, either 

through the number of spikelets produced by the ear or the 

grain set itself, or both factors combined. Less clear 

and worthy of further comment is the effect of weight per 

grain on final yield, because in some of our experiments 

it was positively and in others negatively correlated , 

while at other times it made little difference either way. 

TABLE 1. CORRELATION BETWEEN WHEAT YIELD 

AND YIELD COMPONENTS 

(1974/75 to 1978/79) 

Number of ears/ha 

Spike lets/ear 

Grains/spikelet 

Weight per grain 

Number of 

grains/ear 

++ 

+ 

+ or -
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The 1979/80 season gave us another opportunity to look at 

this factor. In addition to Kopara which we have used 

consistently in our work, we also planted Rongotea and 

Oroua, but the main feature of the experiment was that we 

were able to establish a large population of fertile 

tillers with up to 860 ears per square metre surviving at 

harvest . Despite this high density , numbers of grain per 

ear were well maintained , and both factors combined should 

have given us a bumper yield, because we were able to 

record some 23,000 grains per square metre. As it turned 

out , the crops looked better than they performed, and we 

had to be satisfied with header yields of up to 7 . 8 tonnes 

per hectare (Table 2). 

TABLE 2 . 

Oroua 

Rongotea 

Ko para 

GRAIN YIELD AND COMPONENTS IN 1979/80 

Ears/m2 

860 a 

708 b 

731 b 

Grains/ear 

29.4 b 

30.4 b 

32.7 a 

Weight/grain 
(mg) 

30 . 2 c 

36.0 a 

32.7 b 

Yield 
(t/ha) 

7.2 b 

7.8 a 

7.3 b 

Quite clearly, there were more than enough grains present, 

but weight per grain turned out to be unusually low, in 

fact lower than we were able to measure in previous seasons; 

this was the component which set a limit to yield . At 

this stage we can only surmise as to what happened at 

physiological level. We believe that we are dealing with 

a problem similar to the depression of yield by nitrogen 

which we have described before and which we found again in 

this experiment when we applied 40 units of nitroge~ in 

September. What may well happen is that the plant is 

unable to pump assimilates fast enough into the grain, 
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when it has a large number of them to fill. The evidence 

suggests that carbohydrates stored in the stem play an 

important part in grain setting and early grain growth . 

However when it comes to grain filling we depend predom

inantly on photosy nthesis after ear emergence. In this 

respect the whole duration of the grain filling period is 

important - from the time that grain is initiated until 

the final weight has been determined. 

More work is required to confirm details under New Zealand 

conditions, but it appears that a number of factors are 

involved. In the first place it matters how big the 

embryonic grain is 

way, how large the 

has to be filled. 

at inception, or to put it in another 

potential size of the envelope that 

Subsequently it depends on how much 

assimilate the plant is able to produce in relation to the 

demands placed upon it. Too much nitrogen, for example, 

may have two deleterious effects; one to create a bigger 

demand for carbohydrates within the plant, the other to 

reduce light intensity in the canopy by greater leaf 

growth. Figure 2 shows the effect of varying doses of 

nitrogen applied early (3 August) or late (6 October) on 

FIGURE 2. RATE OF NITROGEN (kg/ ha) 

34 

32 

30 

28 

26 

0 50 100 150 200 

RATE OF NITROGEN (kg/ha) 
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the mean grain weight of Kopara wheat sown on 30 May 1978, 

and it could be argued that carbohydrate supply was the 

main operative factor . We will continue to work on this 

problem, and we will also have to take into account leaf 

diseases and any other factor which may reduce the effic

iency of carbohydrate supply to the developing grain. 

Even though the national average wheat yield has not 

reached this point, we are well beyond the 100 bushel mark 

in many situations, and I personally feel that a goal of 

10 tonnes per hectare is not outside our grasp. 



MAXI~UM WHEAT PRODUCTION FROM SPRING SOWN WHEAT 

D.I.P. McCormick 

INTRODUCTION 

Farmer 
Oxford 

I farm in Oxford on a 129 ha property of Coopers Creek 

loam that is extensively drained. The rainfall is between 

1250 m and 1500 m although this year it looks as though it 

might reach 200: 

I grow 65 ha of wheat - all but 8 ha is spring wheat; 32 

ha red clover; 10 ha perenial ryegrass; 9 ha white clover; 

6 ha barley and 0.5 ha blackcurrents as an experimental 

plot. I also run 1,200 Drysdale whethers for wool - their 

job is to utilize crop residues. The sheep are grazed 

out during December and whenever otherwise necessary. 

Although there are some variations , I have a basic three 

year crop rotation (Figure 1). Variations to the rotation 

are shown in italics. 

The question many will be asking is "Why so much spring 

wheat?" The answer is that although my property is 

extensively drained, it is still not drained sufficiently 

to be able to grow autumn wheat; however I do intend to 

continue my drainage programme and in time replace the 

first wheat crop in my rotation with autumn wheat. This 
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Year 1 

Year 2 

Year 3 

Year 1 or 4 

- 14 3 -

FIGURE 1. CROP ROTATION 

Spring Wheat 

Autumn Wheat 

Green feed Oats 

Green feed 

Spring Wheat · undersown Red clover 

Barley ~ Nui and Red Clover 

Red Clover Seed Production 

Nui Seed Production 

Wheat Greenfeed Oats 

Red Clover Seed Production 

would also help spread my work load. 

Why Maximize Wheat Yields? 

In my view the reason why we must maximize wheat yields 

is purely financial. The difference in net profit from 

a low yielding crop - 2.5 t/ha and a high yielding crop 

of 5 t/ha is three times greater. Therefore if we double 

our yield we treble our net profit. 

Three years ago my average yield was 2.9 t / ha; now the 

average is 4.6 t/ha with my best being 6.58 t/ha. 

THE IMPORTANCE OF WHEAT 

The mean reasons I grow wheat in preference to other crops 

are: 

Profitability 

Wheat in my v iew is the most pro-fitable of the commonly 
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grown crops. 4.5 t/ha gives $500/ha net profit. 

Re Ziabi li ty 

It is reasonably wind resistant and most diseases can be 

controlled. Wheat suffers less than barley and other 

crops from moisture stress and other adverse climatic 

conditions. 

Wheat Fits In 

Wheat fits in well with any rotation and if necessary 

can be grown up to three years in succession without 

adverse effect. 

TARGET CONCEPT 

My aim in wheat growing is to obtain 10 t/ha. Although 

many of you will think this figure is unrealistic I 

believe one must set goals high otherwise they are 

achieved too easily. 

To obtain 10 t/ha we require 600 ears/sq metre., 40 grains 

per ear and a thousand grain weight (T.G.W.) of 42 grammes. 

To achieve 600 ears/sq metre we require 400 plants per 

sq/m giving one and a half tillers per plant. Bearing 

this in mind I sow my wheat to establish 400 plants per 

square metre. 

ESTABLISHING THE WHEAT CROP 

Seed Bed Preparation 

The paddocks are ploughed between late July to late August 
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and are left for two weeks before they are cultivated by 

one pass with a rotary cultivator. A second rotary 

cultivation is sometimes needed. For spring sowing, 

ground should be reasonably fine but not too fine. 

Sowing Date 

Hilgendorf - before mid September. Rongotea - as soon 

as possible from the beginning of September. No use 

planting in wet muddy conditions; wait until paddocks 

dry out. 

Variety 

The main variety I intend sowing in the coming season is 

Rongotea with a small amount of Hilgendorf. 

The reasons for sowing Rongotea are: 

Yieid In trials I have conducted, Rongotea has out yielded 

all other spring wheats with very low screenings (1 - 2%). 

Price Rongotea is basic price and therefore no deductions. 

Character Rongotea is rust resistant, and with the use of 

Baytan Seed Treatment should control mildew - this being 

the main fungal disease affecting spring wheat. Rongotea 

does not, as a spring wheat, grow too tall and lodge. 

Similarly, my reasons for growing Hilgendorf are: 

Character Rust and mildew control is easier and more effec

tive; yields are correspondingly better. 

Price The 20% above basic price coupled with good yields 
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for the variety make it an attractive proposition. 

Sowing Rate 

Sow to establish 400 plants per square metre. To do this, 

multiply thousand grain weight X 5.7. The arithmetic 

result of that is the sowing rate in kg/ha. (Note that 

this is for spring wheat only.) 

Seed Treatment 

I will be using Baytan Fl7 Seed Treatment to help control 

mildew and rust and hopefully this treatment will elimi

nate having to spray later. 

FertiZiser 

I carry out soil test on some paddocks. My normal appli

cation of fertiliser is between 250 kg / ha and 375 kg/ ha 

of Crop Mix N.P.K.S. 6-6-5-13. You will note this ferti

liser has the same nitrogen as N Super but in addition 

contains 5 units of Potash essential for straw strength. 

My land is slightly low on potash. It is also interesting 

to note that Crop Mix is only slightly dearer than N Supe r 

(about $3 . per tonne) and it does not, in my experience, 

go hard. 

DriZZing 

Drilling speed should not be more than Bkm/hr although I 

will admit when I am in a hurry I sometimes go faster. 

Use a small tractor - then you can not go too fast! 

Depth 

I work on drilling depth of 60 mm. Some advisors are 
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recommending 25 mm but I believe that this is good in 

theory but very hard to achieve in practice - half the 

seed ends up on top of the ground if a heavy rain comes 

soon after drilling. Better slightly deep than too 

shallow. 

Management of the Growing Cr op 

After drilling many people tend to shut the gate and go 

back again at harvest time and wonder why they do not get 

a good yield. Wheat, I believe, is like a woman - to 

achieve a good yield they both must be pampered. 

GROW'l'H STAGES IN CE REALS 

4 5 6 7 8 9 10 11 12 13 

FIG. 1. FEEKES GROWTH STAGES IN CEREALS 

Weed Control 

G.S.6. Usual spray is MCPA and Dicamba to control usual 

weeds in first crop wheat and in undersown crops MCPB or 
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24DB. Last year I did not spray some paddocks, thinking 

it unnecessary at the time, but because of the wet season 

ran into problems at harvest time and wished I had sprayed. 

Nitrogen 

I apply 250 to 375 kg/ha of anunoniurn sulphate, according 

to test and paddock history, at growth stage 2~ to 3. 

The reason I apply nitrogen at growth stage 2~ is that 

nitrogen takes two weeks to be taken up by the plant and 

by this stage the spring wheat plant has reached G.S.5. 

This is the critical stage for ensuring a large number of 

grains per ear. 

In my opinion the timing of nitrogen application is more 

important than the amount applied. If the paddocks are 

too wet to get over with the tractor, as they were last 

season, then apply by aircraft with double overlap. 

Growth Regu'lator 

I intend using cycocel as a growth regulator on my 

Hilgendorf at G.S . 6. This will be incorporated with the 

weed spray. 

I had an experience this season with Hilgendorf growing 

very tall and going flat - consequently yield loss . The 

Rongotea on the other hand grows shorter and more erect 

and does not need cycocel. .Cycocel also helps stop eye

spot. 

Fungus Controi 

Miidew With the use of Baytan Fl 7 Seed Treatment I hope it 

will not be necessary to spray for mildew; but if necessary 
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I use Bayleton ·at 250 ml/ ha. 

Rust Rongotea being rust resistant should be all right -

but I still check for it twice a week. 

Hilgendorf - will spray for rust if I notice pustules 

building up - with Bayleton at 500 ml/ha. I do not spray 

at first signs of rust but let the spraying contractor 

know; we spray when pustules have reached two per leaf. 

This requires close monitoring - every two to three days. 

Pes t s 

Up until now I have had no problem with any pests, but I 

inspect for them regularly and if found would take the 

necessary action. 

Ha:t'Vesting 

I harvest as soon as the crop is mature and the moisture 

comes below 17 % moisture. 

My yields for last season averaged 4.65 t/ha with my best 

being Rongotea at 6.58 t / ha. 

Figure 3 shows the components of yield of a 10 t/ha crop 

and the components of yield of my 6.58 t/ha crop. From 

this you will see the points I have to pay attention to 

next year. 

THE 1979-80 HARVEST 

What Went Wrong? 

First of all the establishment of plants per square metre 
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FIGURE 3. COMPONENTS OF YIELD (SPRING WHEAT) 

Theoretical Plants Heads Grains Thousand Estimated 
yield per sq per sq per grain yield metre metre head weight 

10 t/ha 400 600 40 42 10.08 t 

6.58 t/ha 370 573 29.9 43.8 7.5 t 

was insufficient. This was due to a poor germination 

line of Rongotea seed wheat last year. This led to an 

insufficient number of heads per square metre. 

Secondly, the number of grains per head was lower than 

desirable due to the nitrogen being applied at growth stage 

5 instead of being available to the plant at growth stage 

5. Apply nitrogen at correct time - growth stage 2~ to 

3 for spring wheat. 

Finally, there was a greater than tolerable di f ference 

between the estimated yield and the actual yield - up to 

10 %. This was due to adverse weather conditions at har

vest time. Harvest as soon as possible after maturity 

even though the moisture may be high and the grain requires 

drying . 

Wha t did not go Wrong? 

The thousand grain weight was well up being 43.0 grammes. 

With a T.G.W. of 43.9 grammes and 600 heads per square 

metre we would then have only needed 38 . 25 grains per head 

to achieve 10 t/ha. As the T . G.W. increases the grains 

per head may decrease. The converse is also true. 



WHEAT GROWING IN SOUTH OTAGO 

J.E. Mitchell 

Farmer 
Wairuna, South Otago 

It is often said that farming is a way of life, and to a 

certain extent this is true. But it is only part of the 

story. Today's inflation rate, plus the increasing 

costs in farm maintenance and capital investment, as well 

as ploughing back finance into the farm, all make farming 

more than a way of life; it becomes a business enterprise. 

Cash, hard cash must be provided and it can become avail

able from two sources, profit or borrowing. To provide 

that profit every farmer must at some time take a realistic 

look at their own situation. Wool, fat lambs, beef, 

dairying , cropping, small seeds, berry fruits, deer are 

a · few of the options available to farmers, and the course 

of action that is followed plus the management of the 

farmer, will provide that profit and probably the borrowing 

power as well. 

The wheat growing areas of South Otago are the Milton 

Plains, and easy undulating areas of Warepa, Waiwera, 

Wairuna, Popotunoa and Clydevale. 

Soil type, known as W:lrepa clay loam, is very similar 

throughout the region. Ten to twelve inches of top soil 

underlaid with pug clay; this clay prevents any drainage 

arrd the ground becomes very wet in winter or during any 
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wet spell. 

However, there is a wonderful response to tile and mole 

drainage, and providing basic drainage procedures are 

followed mole drains will last at..J.east 25 to 30 years. 

The average rainfall is 900 rran spread evenly through-

out the year. In the Wairuna area I have never seen a 

real drought; only on two or three occasions has there 

been any cause for concern. In fact, to my knowledge 

stock have not been moved out of Wairuna because of dry 

conditions. 

Similarly wheat yieldE have not been effected to any 

extent by lack of moisture. On the other hand, there 

has been a lot of pressure to sow and harvest wheat 

because of damp weather. 

THE FARM 

Our farm of 250 hectares at Wairuna, is capable of carry

ing eighteen stock units per hectare (that is according 

to M.A.F.) I think you sleep better at night at f ifteen 
stock units! 

Topdressing of lime and fertiliser has been at the rate 

of two and a half tonnes of lime per hectare every four 

years (one ton per acre) plus 300 Kg of Serpentive Potassic 

Super each year (3 cwt per acre). As yet soil tests have 

not indicated the necessity to apply any trace elements. 

In our farming exercise the decision to farm sheep, fat

tening cattle plus wheat growing is I believe complemen

tary to each other. 

At 125 metres above sea level (450 feet), spring is 
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late in arriving at Wairuna and plant growth can be slow; 

feed is at a premium during September lambing. 

Fifteen to twenty hectares of swedes is grown each year, 

enabling all dry stock to graze on the swedes till at 

least t h e end of September. 

Th e lambing over, the swedes eaten off, the ground can 

t hen be cultivated for wheat. Second and third crops 

compl e te the wheat area. A crop of barley harvested 

usually early February enables the paddock to be sown in 

grass to complete the rotation. 

Indications are that a crop of peas may be grown after 

three wheat crops, then a further three sowings of wheat. 

The results have been very satisfactory, our intentions 

are to try one area this year in that rotation of peas 

followed by three further crops of wheat. 

The rotation takes fifteen years to cover the complete 

farm. The areas in permanent pasture remain in pasture 

for ten or eleven years. Because of fertility build 

up, pastures become predominately ryegrass, with strong 

vigo:r o us growth, unsuitable for fattening lambs. 

After the swedes-wheat-barley rotation, clovers establish 

particularly well, ideal for fattening lambs and cattle 

for at least the first four or five years. 

Canadian thistles are a weed problem on the farm, but 

after three or four weed sprayings in the cereal crops 

they are kept under control. 

THE WHEAT GROWING SYSTEM 

The growing of wheat, as against all sheep, is a matter 
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of costs and profits, plus available labour. Wool and 

lamb prices have fluctuated over the years creating 

financial problems for farmers. On the other hand, 

consistant yields of wheat, plus the known price up to 

eighteen months in advance, gives confidence in planning 

farm improvements and/or capital expenditure - or that 

holiday. 

Cultivation and Sowing 

So we have two areas to cultivate, one from swedes and 

one from wheat stubble. We will take the swede ground 

first, bearing in mind that no two years are ever the 

same. Plough, disc, dutch harrow, one or two runs of 

the vibratiller, sow with tine harrows behind the drill. 

The swedes grazed by cattle may required extra cultivation. 

Sowing usually takes place in October. Fertiliser is 

applied as Flowmaster Super at the rate of 125 kg per ha 

and seed sowing rate is 170 kg per ha. 

Weeds are controlled by spraying in November. Besides 

thistles and fathen, other weeds are beginning to show 

up; docks,cornbind, willow weed and red shank. However, 

the spray manufacturers have done an excellent job and 

all these weeds can be controlled by one spraying. Wheat 

disease has not been a problem in the past so no measures 

are taken in respect of the first crop. 

From wheat stubble, the straw is burnt and the ground 

ploughed (150-180 mm; 6-7 in- in depth) in April-May. 

The winter elements (rain and frost) will do the major 

part of cultivation, so twice over the ground with the 

dutch harrows is all that is required to prepare a seed 

'bed. Keep that fuel cost down and delay machinery replace

ment a year or two. 
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For second crops we use the same fertiliser and seeding 

rates. As an insurance against lodging and eyespot, 

benlate is a dded to the spray at 500 grams per ha. 

Cultivation is the same for third crops , but instead of 

superphosphate , D.A.P. is sown at the same rate , and 

again benlate in the spray. 

Sowing time may be early September , depending on ground 

conditions. One important factor - the ground must be 

in the right cond ition. I f there is any doubt, leave 

sowing a day or two but the first week in November is the 

l ate st wheat should be sown . 

Diseases 

Take-all is a serious wheat disease without any spray to 

control it at present and is showing up in crops with more 

than a three year rotation. 

Wild oats is also beginning to appear, but hand rogueing 

is keeping it in check . Time will tell if wild oats 

will re-appear after a ten year period in pasture . 

Yields 

Yields over a thirty year period have varied between just 

unde r 4 tonnes per ha to seven tonnes per ha . With the 

gradual build up of fertility over the last ten years, 

yields have been very consistant , so we now expect a 

minimum yield of 5 tonnes per ha. 

Takahe has been a tremendous break t h rough for our climate; 

a wheat that does not sprout with wet weather, it just 

sits and waits till the farmer and weather are ready. 

It has been responsible for pushing Otago - Southland from 
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the lowest wheat quality in New Zealand to the highest. 

This year our yield was 5.4 tonnes per ha with a baking 

score of first crop 39, second crop 38 and third crop 41. 

The third crop had the highest yield, but on average there 

is no significant difference - any variation may be just 

the time of sowing or ~eather conditions immediately after 

sowing. 

COSTINGS 

In the following costs I have taken averages, - tractor 

56 kilowatts at $10 per hour; heading charges $13 per 

tonne and drying $8 per tonne. Wheat was headed with 

a moisture content of 20% high, 16% low. 

tJc attempt has been made to allocate machinery overhead 

costs or depreciation on buildings. 

Replacement of machinery has been taken into acocunt in 

the hourly tractor cost; on the other hand, tax deductable 

depreciation has not been taken into consideration. As 

a comparison the sheep returns do not include labour costs. 

All wheat grown has been of milling quality with the excep-

tion of 1968, the disastrous year of sprout . Late spring 

frosts in November - early DecenJ:.er rub out any possibility 

of autumn sowing . Decidedly lo\Jer yields result from 

autumn sowing. 

SUMMARY 

Plough early. Eow only when ground conditions are right -

the soil must move freely . Use the correct fertiliser. 

Have a soil test for nitrogen requirements (for a small 

charge this can be done at one of the fertiliser works). 
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COSTS PER HECTARE 

Swede ground 

Ploughing 1 hour 10.00 

Discing 3;4 hour 7.50 

Dutch harrow ~ hour 5.00 

1 hour 10.00 

Drill 1 hour 10.00 

Seed treated 170 kg 32. 50 

Fertiliser $60. per 
tonne 15. 00 

Spray trident 12.50 

Tractor spray ~hour 5. 00 

Heading $13 per 
tonne 31.20 

Drying $8 per tonne 19.20 

Cartage 6 km 12.25 

$170.15 

Wheat stubble 

Ploughing 1 hour 10.00 

Du tct_ harrow ~ hour 5.00 

Rotratiller ~ hour 5.00 

Drill 1 hour 10.00 

Seed 170 kg 32.50 

Fert: Super $15 .) 
D.A.P . $220 .) 3~.00 

Spray Trident 12.50 

Ben late 6.25 

Tractor ~ hour 5.00 

Heading 31. 20 

Drying 19.20 

Cartage 12.25 

$183.90 

5.4 tonnes wheat 
includes increment 
at $146. per tonne 

Wheat levies 

Less costs 

$773.40 

2.70 

$770. 70 

170.15 

$600.55 

5.4 tonnes includes 
increment at $146. $773.40 

Less wheat levies 2.70 

Less costs 

$770.70 

183.90 

$586.80 

Av for 3 yrs $591.35 



Sheep 15 per ha . 

Wool $12.00 per head 

20 lambs $16.00 

3 cast ewes $10.00 

Ccsts 
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Replacements 3 two-tooths at $30.00 

Fert. and lime 

Dip,,drench etc. 

$180.00 

320.00 

30 . 00 

$530 . 00 

Swedes at 25 cents per animal for 4 weeks 

$90.00 

46.00 

15 . 00 

15.00 

Profit Sheep 

Profit Wheat 

$166.00 

$3G4.00 per ha. 

$591. 35 per ha. 

Keep a watch for diseases. Three successive wheat crops 

does not weaken soil structure or lower fertility. Yields 

are maintained. 

I said at the beginning that farming is a way of life. .It's a 

great thrill and satisfaction to see the young lambs in 

the spring yet that satisfaction is tempered by the know

ledge that those same young lambs have only a few short 

months to live . 

I find it difficult to put into words the feeling that 

tugs at the heart when those same lambs, cast ewes and 

cattle leave for the freezer. 

It is also difficult to express the complete satisfaction 

of sitting on a header, watching the wheat being thrashed 
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and the golden grains pouring into the grain tank. That 

is the profit that makes farming more than a way of life. 

The bank. n·.anager is pleased, Mr Muldoon as well, and that 

holiday - perhaps next year! 



WHEAT UNDER IRRIGATION 

THE FARM 

G.R. Hanrahan 

Farmer 
Ashburton 

Situated about 7 km north of Ashburton on the western side 

of State Highway 1, it consists of 310 ha of Lismore stoney 

silt loam, around 15 - 18 cm in depth, over a mixture of 

clay and shingle and is quite free draining. 

The soil has a field capacity of around 75 - 80 mm of water 

and in a pasture situation, during late spring/early summer, 

moisture availability will reduce to wilting point in around 

18 - 21 days - assuming no rain falls and depending on winds. 

The property is now virtually all irrigated, by the borde~

dyke method and is run as a mixed sheep and cropping unit. 

I have moved towards more cropping as development of the 

irrigated area increased, because of water availability, the 

design capacity of the water supply being suitable for 

irrigation of approximately two thirds the area commanded. 

In a total pasture situation I could only count on being 

able to irrigate about 80 ha per week which would give a 

return time of 28 days. However, with a proportion of the 

farm in autumn/winter sown crop and a further part in early 

spring sowings followed by some later sowings of crops such 

as linseed after spring grazing, I find that I can usually 
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stretch the available water over the whole area. 

TABLE 1. CROPPING PROGRAMME (1980/81) 

peas 12 ha 

wheat 65 

oats 6 

barley 26 

lupins 6 

grass seed 40 

white clover 45 

red clover 15 

total 215 ha 

I have started, during the last three years, a continuous 

rotation of wheat and white clover. So far I am quite 

happy with it; however time will be needed to see if any 

problems arise with take-all and so on. In fact during 

the previous season one paddock of wheat in this system 

was infected with a significant amount of eyespot which 

could be partly put down to the higher humidity in the base 

of the crop caused by vigorous clover regrowth . 

be better controlled this season! 

WHEAT GROWING UNDER BORDER DYKE IRRIGATION 

DPiZling 

This will 

It is generally accepted that accurate drilling would be 

one essential input to maximum yields . We need even 
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spacing of seeds down the row and also even and optimum 

depth. A significant problem, regarding good depth 

control, is being experienced when working across the 

border dykes. Firstly, as the rear wheels of the tractor 

cross the dyke the front coulters of the drill can almost 

come out of the soil and at the same time the rear coulters 

tend to penetrate more deeply. Secondly, as the drill 

itself climbs the dyke the rear coulters tend to come out 

of the soil with the front penetrating more deeply and 

vice versa as the drill descends back to level ground. 

As I see it this means that some 15% of the paddock is sown 

at more or less than optimum depth. 

I would like to think that staff at Winchmore Research 

Station could look at this aspect. For my own part I have 

been considering a double disc type opener, which has depth 

gauging bands fitted to each disc to maintain a more precise 

depth. 

So1,J£ng rate 

In previous years this has been around 125 kg/ha. If it 

is taken that 70% of this seed survives t o maturity and the 

1,000 seed weight is 42 grams, this leaves a plant popu

lation of 208 per square metre, or approximately 83 % of the 

desirable minimum. 

I have tried to stimulate tillering with nitrogen in early 

August, but the additional tillers do not seem to produce 

very good heads and some of the smaller tillers die off. 

It is my observation that if each plant can produce two 

strong tillers with good heads, I would be well on the way 

to better yields. The smaller tiller problem may be con

nected with the soil type or any of many other possibilities. 
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However, this season I have been sowing in May at 180 kg/ 

ha with 1,000 seed weight of 43 grams, which at 70 % survi

val to maturity gives a plant population of 293 per square 

metre. 

Having hopefully got somewhere near my target figure of 

290 per square metre, I intend to apply most of the nitrogen 

fertiliser 'after tillering at growth stage 5. 

This should: 

* 

* 

avoid producing too many smaller or secondary 

tillers. 

stimulate the two main tillers. 

At a later stage I would use a little more nitrogen to help 

with grain weight. 

An insecticide is being used with this years plantings. 

Rates of Nitrogen 

Rates of nitrogen varies according to paddock history, crop 

appearance and the season, but would be around 70 - 100 kg/ 

ha of nitrogen. The fertiliser has usually been applied 

as liquid urea because of the good distribution pattern 

possible. It is also possible to include chemical appli

cations at certain times. 

Timing of Irrigation 

I try to irrigate from early October - depending of course 

on the seasonal conditions - to keep vegetative growth and 
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head formation going as much as possible. Moisture 

during the earlier part of the spring appears to be quite 

essential as I find patches missed that never seem as 

good - even though they may be irrigated at the booting 

stage. I also ensure that adequate moisture is available 

during the booting stage and if water is available the 

crop would be irrigated at flowering. It is essential 

to start irrigating early rather than when the crop really 

needs water because by the time watering of several pad

docks is completed some damage could have been done. 

Crops need to be inspected often. If chemicals such as 

fungicides are to be used, they should be applied earlier 

rather than later when damage may have already been done 

and when perhaps the chances of an economic response have 

lessened. 

CULTIVATION 

Cultivation time out of clover usually amounts to three 

hours per hectare including rebordering and drilling, broken 

down as follows: 

3 surface cultivations 

ploughing 

rebordering 

2 cultivations and harrowings 

drilling 

35 minutes 

35 

25 

25 

60 

If I allow, say, an average of $40 per hour for tractors 

and grader the total cost would be around $120 per ha to 

go from one crop to another although this could be halved 

by undersowing the next smallseeds crop. 



EXPERIENCES IN CANTERBURY WHEAT GROWrnG 

INTRODUCTION 

C.A. Lill 

Farmer 
Methven 

Let me explain the management of wheat growing on my farm 

at Methven. But to understand what I am doing, and the 

reasons for it, let me first give you some background to 

the farm and its previous management, 

I am farming 290 ha of Lyndhurst silt loam, situated 5 

km from Methven. The average annual rainfall is about 

810 mm but we have a range from 610 mm to well over 1250 

mm and, like most of Canterbury, a drought or flood may 

occur at almost any time of the year. The main feature 

of the climate is our exposure to strong dry Nor-west 

winds, straight out of the Rakaia Gorge. 

It is a dryland farm, as no irrigation water is available. 

ROTATION 

The farm has been run as an all arable farm for the last 

10 years . The first eight years of this period saw a 

rotation strictly adhered to, with a few minor exceptions . 

The rotation was: 
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two crops o f Wheat, followed by 

Field Peas, mainly maple, then to 

Ryegrass for seed, then 

Peas a gain. 

When the rotation wa s orig inally designed, 

the Wheat was for profit, 

the Peas for fertility, and 

the Ryegrass for soil structure. 

However as it turned out; 

the Wheat was not any more profitable than the 

other two crops; 

the Peas did very little for fertility, but were 

a good break crop; 

the Ryegrass had its desire d affect on soil 

structure. 

No Rotation Now 

over the last two years the rotation has almost complete ly 

disappeared. There are three main reasons for this: 

Diseases - Diseases such as eyespot and take-all 

were a problem, especially in second crop wheat, 

therefore we are now avoiding, where possible, 

growing two wheat crops in a row. 

Fusarium root rot has also caused failures in pea 

crops, particularly in the last two wet seasons. 

Weeds - Weeds such as onion twitch and creeping 

fog were becoming a very real problem and had us 

worried until the arrival of roundup. 

These weeds are now much less of aproblem but more 

of an expense. 
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Introduction of other crops ~ Crops such as white 

clover and several other specialist crops are now 

grown. 

The wheat area this coming year totals 90 ha or about 30 % 

of the total farm area, Let me now concentrate on the 

wheat side of the enterprise, and look at it under the 

following three headings: 

Establishment 

Spring Management 

Harvest 

within the context of this coming seasons programme, 

Es tablisrunent 

The first thing decided on was the variety to sow as this 

often has an important affect on the profitability of the 

resulting crop. 

This season Rongotea is being sown, as it has shown to be 

the most profitable variety that is suitable for our area. 

These are the results of the latest conclusive autumn 

variety trials conducted on our property, by Mr. Ian 

Lancaster from C.R.D., D.S,I.R. Sowing date was 15th 

May, 



Variety 

Rongo tea 

Oroua 

Kopara 
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Yield 

5,644 kg/ha 

5 1 155 kg/ha 

4,533 kg/ ha 

Value at ~169(tonne 

$942/ha 

860/ha 

757/ha 

Sowing date : I have always been a believer in early sowing / 
but I have no firm evidence to show this to be any advant

age. Sowing is normally done, when possible, between 

12 - 25 May. 

I find it extremely frustrating that the Ministry of 

Agriculture & Fisheries have been doing (in my opinion), 

such useless trials as "The Effects of Plot Dimensions on 

Trial Results", when such a basic and important thing as 

sowing date, has not, to my knowledge, been looked at, at 

least for many years in central Canterbury. However, I 

get the impression that there is a new generation of 

officers in the M.A.F. who are now looking at the basics 

of wheat production. 

Seed treatment: All seed was treated this year wi t h Bay tan, 

as it is the most broad spectrum seed treatment available 

covering the important seedborne diseases. 

Sowing rate : This was arrived at b y using the 1 1 000 grain 

weight of the seed and estimating the expected field emer

gence, with an aim to establish between 200 and 250 plants 

per square metre. A quick rule of thumb that I use is -

if the germination of the seed and seedbed conditions are 

both good, then I multiply the 1,000 grain weight by three. 

This year the 1,000 grain weight is 42 grams therefore 125 

kg/ ha is our sowing rate. 

All wheat is sown with 250 kg/ha super phosphate, to main-



- 169 -

tain an adequate soil phosphate level, 

A granular systemic insecticide has been used where grass 

grub have been expected to cause problems, and it will, 

where used, protect against cereal aphid. 

Sowing depth is watched closely to see that seed is covered, 

but not too deep. 

Finally in the establishment phase, plant counts will be 

done four to five weeks after sowing. This stage is the 

easiest time to get an accurate count because plants have 

one strong leaf, and therefore there is no confusing what 

is a plant and what is a leaf of another plant. 

Spring Management 

Nitrogen: Nitrogen policy is formulated in late July when 

the wheat is at growth stage two . There are two factors 

to consider - amount and timing. 

The cunount of nitrogen to be used will be determined by the 

paddock history and the amount of winter rainfall. We 

have used the commercially available soil nitrate testing 

service in the past, but it has usually only confirmed what 

we have already decided on, as this service, although it 

is a good one, is (in my opinion) about one month too late. 

The timing of Spring nitrogen will be determined by plant 

count. If this count is low, more nitrogen will be applied 

at an early stage - that is at growth stage 2 to 3 and 

probably in the first week in August - to promote more 

tillering. Otherwise, about half will go on at this stage 

and the other half at growth stage 5 to 6, which will be 
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in the first half of September, In other words a total 

of between BO ~ 100 units or 500 - 600 kg/ha of sulphate 

of ammonia is used. 

Disease : Recent experience has shown that it is necessary 

to control speckled leave blotch. This has to be done 

early, when symptoms are almost invisible. This will be 

done with 500 gm/ha Benlate and one percent spraying oil 

before the end of August. 

With the availability of Bayleton we can now control mildew, 

if it is likely to be a problem, and control rust if it 

appears. This requires very regular inspection of the 

crop during the growing season. 

We expect to spray by helicopter just after flowering, with 

500 ml/ ha Bayleton to protect the flag leaf and hopefully 

one or two below it from disease during the important grain 

filling stage. We will also check the crop for grain 

aphid before the helicopter arrives and add insecticide 

where necessary. 

Weeds: If twitch weeds are present it is too late to do 

anything; they should have been eradicated before sowing. 

Wild oats get first priority as our long term aim is to 

eradicate this weed by preventing any seed returning to 

the ground. If it is thought that any paddock, or part 

of it, will be unrogueable, then we will spray with Avenge, 

which has in the past given very good, consistent results. 

The whole farm is mapped showing all patches of wild oats, 

so we know where to look to find them and this map is up

dated every year. 
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Broadleaf weeds: control may not be economic for the wheat 

crop, but my aim is to keep the area relatively clean for 

future crops. 

Ha:rvest 

I have no artificial drying facilities for wheat, so large 

capacity machinery is used to harvest when conditions are 

right. We have ha d no sprouting problems in the last ten 

years of arable farming. 

I installed my own weigh-bridge last year, which is used 

in conjunction with a seed dressing plant on the farm. 

But it also gives us instant, accurate yield data from each 

paddock at harvest time, allowing for different management 

practises to be accurately compared and it is proving to 

be an extremely useful management tool. 

Yields over the last three seasons with Kopara, have 

averaged as follows:-

1977/ 78 

1978/ 79 

1979/ 80 

SUMMARY 

3.82 t / ha 

4.48 t / ha 

4.31 t/ha 

this was the last and severest 

of the very dry seasons 

however, if we exclude 28 hec

tares extremely hard hit by 

take-all then the .figure is 

5.2 t/ha. 

In summary let me give you what I have called my blue print 

for wheat production for maximum returns on my farm. 
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Make sure the paddocks going to wheat are clean 

from twitch weeds, 

Treat seed with Baytan. 

Sow the right variety on or about lS May and do 

not plant too deep. 

Sowing rate set to aim at 200 - 2SO plants per 

square metre. 

If plant counts are satisfactory, apply 40 - SO 

units of nitrogen at growth stage 2 to 3 and 

another 40 - SO units at growth stage S to 6. 

Spray with Benlate SOO gm/ha and one percent 

oil in the last week of August. 

Spray weeds in September - wild oats first 

priority, broadleaf weeds next. 

Spray with SOO ml/ha Bayleton, post flowering, 

by helicopter. 

Rogue any wild oats not sprayed, before seed is 

shed; this usually requires covering the paddocks 

twice. 

Harvest as soon as grain moisture is at an 

acceptable level. 



FERTILISE~S FOR ~IHEP.T 

R.C. Stephen 

Research Division, Ministry of Agriculture & Fi sheries 
Lincoln 

INTRODUCTION 

The question has been asked whether the local wheat crop 

can yield 10 tonnes of grain per hectare. In brief, the 

answer is "at least one local cultivar has potential for 

grain yield of 10 tonnes per hectare and has achieved this 

target on one occasion". In the 1975-76 season Kararnu, 

without applied nitrogen yielded 10.6 tonnes per hectare 

and with 75 kg N/ hectare yielded 11.3 tonnes/ hectare in a 

f i eld experiment on John Marshall's property near Methven. 

Clearly the question which should be asked is "why don't 

commercial wheat crops produce 10 tonnes of grain per 

hectare ". 

Grain yield in the local wheat crop is inf luenced by the 

climate, soil moisture, soil fertility, diseases, insect 

pests, weeds and possibly other factors not readily iden

tified. Of these factors ., diseases, insect pests and 

weeds are not a problem in every crop. On the other 

hand, all crops are affected by the climate, soil moisture 

and soil fertility. You cannot do anything about the 

climate, some of you can, if necessary, affect soil mois

ture but all can modify the fertility of the soil to favour 

high grain yield. 
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Grain yield in wheat is the final and nett expression of 

the processes of growth and reproduction and where these 

are adversely affected by any environmental factor effec

tive grain yield is less than potential. In wheat, as 

in other crops, growth and reproduction require, among 

other things, an adequate supply of all essential nutrient 

elements and as a consequence grain yield is affected by 

the adequacy of the supply of plant nutrients. Apart 

from carbon, hydrogen and oxygen, the essential nutrient 

elements are obtained from the soil. Where the soil is 

unable to supply an adequate quantity, a state of defici

ency exists. It is usual to correct an essential nutrient 

deficiency by applying an appropriate fertiliser. Appli

cation of fertiliser(s) incurs costs. If this practice 

is to be effective in the sense that grain yield is improved 

and efficient in the sense that a profit is made, both the 

nature and degree of deficiency must be established prior 

to the application of fertiliser(s). Where the soil can 

supply adequate quantities of the essential nutrients, 

application of fertiliser(s) is not necessary. 

In this country, soils, commonly used for wheat production, 

have the capacity to supply adequate quantities of most 

essential nutrients. However, deficiencies of nitrogen 

and phosphate are common and important limitations to high 

grain yield in wheat. Deficiencies of potassium and man

ganese occur but are infrequent and limited to a few wheat 

soils. Deficiencies of other essential nutrients have, 

so far, not been associated with low grain yield in the New 

Zealand wheat crop . 

NITROGEN 

Nitrogen has a pervasive role in growth and reproduction 
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and even though nitrogen deficiency is more widespread than 

is generally appreciated "payable" responses in wheat grain 

yield to applied nitrogen are not general. These conclu

sions are based on results obtained from 222 field experi

ments carried out in northern Canterbury. In these experi

ments nitrogenous fertiliser applied at a rate of 75 kg 

N/ ha caused a "payable" mean · increase in grain yield of 

1040 kg/ha on 21 percent of all test sites. On the other 

79 percent applied nitrogen either depressed grain yield 

or had little positive effect. These data indicate that 

nitrogenous fertiliser has a place in the cultivation of 

the New Zealand wheat crop but that it should not be applied 

indiscriminately to all wheat crops. 

Data from some of these e xperiments have been used to iden

tify conditions which favour positive grain yield responses 

to applied nitrogen. Preliminary results suggest that in 

northern Cante rbury positive g rain yield responses to 

applied nitrogen are likely where -

* 

* 

* 

* 

* 

* 

the soil concentration of nitrate nitrogen N03-N 

is low, 

the soil concentration of total carbon C is low, 

the ratio of arable crops to pasture in the pre

ceeding five year period has been high, 

rainfall in August is high, 

rainfall in October is high, 

the soil concentration of plant available phosphate 

is high, 
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* a responsive cultivar has been sown. 

The negative relationship between soil concentration of 

nitrate nitrogen and wheat grain yield response to applied 

nitrogen indicates a positive response is likely where 

the soil has inadequate reserves of plant available nitro

gen. This bears out the earlier statement that fertilisers 

need to be applied only where a deficiency occurs. The 

concentration of nitrate-nitrogen in the soil may be esta

blished by soil analyses or inferred by consideration of 

cropping history and recent rainfall. Experience has 

shown that intensive arable cropping and heavy rains tend 

to deplete soil reserves of plant available nitrogen. 

Likewise the negative correlation between soil concentra

tion of total carbon and wheat grain yield response to 

applied nitrogen indicates positive responses are mo r e 

likely where soil organic matter is low. This reflects 

the significance of "mature" organic matter as a source of 

plant available nitrogen. 

The positive relationship between a high r a tio of arable 

crops to grazed pasture, in the crop/pasture rotation, and 

wheat grain yield response to applied nitrogen is a measure 

of the depletive effects of arable cropping on the soil 

reserves of plant available nitrogen. 

The positive correlation between rainfall in August and 

wheat grain yield response to applied nitrogen indicates 

positive responses are more likely when high rainfall is 

experienced . This is undoubtedly the consequence of the 

leaching of nitrate- nitrogen from the soil. 

In the case of October rainfall the positive relationship 



- 177 -

with wheat grain yield response to applied nitrogen arises 

from the wheat crop's need for adequate moisture through

out the period of moisture-sensitive growth and reproduc

tive phases. In northern Canterbury both winter-sown and 

spring-sown wheat crops commonly experience severe drought 

as early as mid October, by wh~ch time in some years, 

shallow soils have reached wilting point. Thus there is 

a need for early irrigation in some years if positive grain 

yield responses to applied nitrogen are to be obtained. 

The positive relationship between soil concentration of 

plant available phosphate and response to applied nitrogen 

indicates that the wheat crop must have available an ade

quate supply of phosphate if it is to respond positively 

to applied nitrogen. 

The superior response in grain yield by some wheat cultivars 

to applied n itrogen ref lects their capacity to make better 

use of the nutrient and indicates that if the most effective 

use of nitrogenous fertiliser is to be achieved, a respon

sive cultivar such as Kopara or Karamu must be sown. It 

is probable that the lack of response in wheat grain yield 

to applied nitrogen, reported in the SO's, was due, in part, 

to the lack of responsiveness in cultivars available at 

that time. 

"Payable" grain yield responses in wheat to applied nitro

gen are likely only where both the soil concentration of 

nitrate-nitrogen N03-N is low and soil moisture in the 

late spring/early summer is adequate. It is recommended 

therefore that where a responsive cultivar has been sown 

either in the late autumn/early winter or in the spring 

on a nitrogen deficient site, and where adequate soil mois

ture in the late spring early summer can be assured either 
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from rainfall or irrigation, that a nitrogenous fertiliser 

supplying up to 100 kg N/ha be applied in the early spring. 

For wheat established on nitrogen-deficient sites where 

late spring/early summer drought can not be offset, this 

recommendation requires qualification in so far that for 

late autumn/early winter-sown crops the maximum rate of 

applied nitrogen should not exceed 50 kg N/ha and that for 

spring-sown crops nitrogenous fertiliser be withheld. Also 

where the soil supply of nitrate-nitrogen is sufficient for 

crop growth and development, nitrogenous fertiliser should 

not be applied. 

PHOSPHORUS 

As in the case of nitrogen, phosphorus has a role in many 

processes of growth and reproduction in the wheat plant. 

Phosphate deficiency is a widespread and significant limit

ation to grain yield. "Payable" grain yield responses to 

applied phosphate are common. In 186 field experiments 

in northern Canterbury, "payable" grain yield responses to 

phosphatic fertiliser occurred on 73 percent of all test 

sites. At 23 kg P/ha applied phosphate caused a mean pay

able grain yield increase of 440 kg/ ha. 

A preliminary examination of data from some of these experi

ments indicates positive grain yield responses to applied 

phosphate are likely where -

* 

* 

the soil concentration of plant available phosphate 

is low, 

little phosphatic fertiliser has been applied to 

preceeding pastures and arable crops, 



* 

* 
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the ratio of arable crops to grazed pasture in the 

preceeding five year period has been high, 

soil moisture in the late spring/early summer is 

adequate , 

the soil concentration of plant available nitrogen 

is adequate. 

Most wheat soils in New Zealand lack adequate supplies of 

plant available phosphate. Phosphate becomes available 

from the weathering of parent materials and accumulates 

from applications of phosphatic fertiliser. Where heavy 

and regular applications .of phosphatic fertiliser have been 

made and not widely dispersed throughout a substantial 

volume of soil by cultivation, soil reserves of plant avail

able phosphate may be ample for normal crop growth. The 

soil concentration of plant available phosphate can be 

checked by soil analysis. 

Experience indicates that payable grain yield responses in 

wheat to applied phosphate are likely only where both the 

soil concentration of plant available phosphate is low and 

late spring/early summer soil moisture is adequate for 

continued crop growth. It is recommended that where a 

responsive wheat cultivar is to be drilled either in the 

late autumn/early winter or early spring, into a phosphate 

deficient soil, and where adequate soil moisture in the 

late spring and early summer can be assured that a phos

phatic fertiliser supplying up to 25 kg P/ha be drilled 

with the wheat seed. Where late spring/early summer 

drought is experienced, the maximum rate of phosphatic 

fertiliser drilled with late autumn/early winter sown crops 

need not exceed 12.S kg P/ha and in the case of spring-sown 
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crops phosphatic fertiliser may be withheld. 

POTASSIUM 

In northern Canterbury experiments, wheat drilled on sites 

which soil analyses had indicated had low concentrations 

of plant available potassium, gave few positive grain 

yield responses to potassic fertiliser. The current 

method used to assess concentrations of plant available 

potassium in the soil has, in the case of wheat, proved an 

unreliable indicator of potash deficiency. It is recom

mended therefore that, except where a "payable" grain 

yieid response to applied potassium has been demonstrated, 

potassic fertiliser should not be supplied to the wheat 

crop. 

MANGANESE 

In Canterbury a manganese deficiency limiting growth of 

wheat has been demonstrated on some recent sandy soils. 

Its occurrence has been sporadic and in some cases affected 

crops have recovered spontaneously. It is recommended 

that where wheat shows manganese deficiency symptoms and 

responses to applied manganese have been conclusively dem

onstrated that affected crops be sprayed with a solution 

of manganese sulphate 25 kg/ha in water. 

GENERAL 

The wheat plant has a specific need for each essential 

nutrient element but this does not mean that fertilisers 

containing all nutrients have to be applied to all wheat 

crops. The kinds and quantities of fertilisers required 

if high grain yields are to be achieved, are only those 
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needed to correct soil nutrient deficiencies and ensure an 

adequate supply. Field experience in northern Canterbury 

has shown that deficiencies of nitrogen and phosphate are 

common, that most wheat crops should be drilled with phos

phatic fe r tiliser and where intensive arable cropping is 

practiced, nitrogenous fertiliser should be applied also. 



THE USE OF NITROGEN FERTILISERS ON DRYLAND WHEAT 

P.B. Greenwood 

Scientist 
M.A. F . Oamaru 

and 

c.c. McLeod 

Scientist 
M.A.F. Timaru 

The use of nitrogen fertilisers on wheat has been widely 

studied in the past. However from many hundreds of trials 

throughout the country the major conclusions drawn are that 

grain responses are variable and often quite unpredictable. 

Although responses generally increased with increasing 

cropping intensity, it has always been difficult to predict 

responses from previous cropping history alone (Lynch , 1959; 

McLeod, 1962; Douglas, 1968 , 1970; Walker, 1969; Ludecke, 

1972, 1974). 

This of course makes it very difficult to provide any accur

ate and reliable advice on nitrogen fertiliser requirements 

for wheat. 

This review summarises the results of the last 10 years trial 

work with nitrogen fertilisers on wheat in North Otago and 

South Canterbury. It is an attempt to improve prediction 
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of responses by drylandwheatand therefore to increase the 

efficiency in the use of nitrogen which is becoming an 

increasingly expensive resource. 

ECONOMICS 

The use of fertiliser nitrogen must be determined by the 

relationship between the cost of nitrogen applications and 

the returns from increased grain yields. This relation

ship is given in Table 1 in terms of break-even points, 

which show the increases in yield required to equate with 

the cost of applied nitrogen. 

TABLE 1. ECONOMIC RELATIONSHIPS OF THE MAIN 

FORMS OF NITROGEN 

%N $/ Kg N 

Break-even points 
(Kg grain/Kg N) 

Kopara, Takahe 
Aotea eta . 

Ammonium sulphate 21 0.70 4.1 

Urea 46 0. 71 4 . 2 

Nitrolime 26 1.10 6.5 

4.7 

4. 7 

7.3 

D.A.P. 18 2 . 59 15.2 17.3 

The higher nitrogen content of urea makes this form of nitro

gen still the most attractive in terms of transport costs 

and ease of application. 

COMPONENTS OF YIELD 

In order to examine the effect of nitrogen on the components 

that make up grain yield, the results of 20 trials have been 
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separated into economic responses (above the break-even 

point) , marginal responses (below the break-even point -

uneconomic responses) and depressions (Fig. 1). 

Fig. 1. EFFECT OF 90 kg N/ha ON YIELD COMPONENTS OF WHEAT 
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ECONOMIC RESPONSE MARGINAL RESPONSE DEPRESSION 
Increases in grain yield with nitrogen were due mainly to 

equivalent increases in ear density through increased tiller 

production. There were small improvements in grain set 

giving slightly more grains per ear, but generally this 

difference was small. Individual grain weight was reduced 

with nitrogen. This may be the result of increased moisture 

stress, or, often, increases in mildew occurrence, resulting 

from the promotion of vegetative growth wi t h nitrogen. It 

is also thought that reductions in grain weight may be due 

to an increase in competition between the vegetative and 

reproductive growth phases for carbohydrates (Dougherty and 

Langer, 1974) . 

Yield depressions with nitrogen were the result of a lack of 

response by tillering and decreases in grain set and indi-
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vidual grain weight. 

Overall, most of the var iation in yield and response seems 

to arise from differences in ear density through variations 

in tiller production which appears to be the function most 

affected by nitrogen fertiliser. 

GRAIN QUALITY 

Over a number of trials with records of baking quality the 

application of nitrogen fertiliser promoted small but con

sistent increases in baking score (mechanical dough devel

opment) and dough strength as measured by the work required 

to develop the dough (Table 2). 

TABLE 2. 

No nitrogen 

90 Kg N/ha 

SED 

EFFECT OF NITROGEN ON BAKING QUALITY 

(14 TRIALS) 

Baking Score Dough Strength 
(M.D.D.) (W.hr/Kg) 

18.6 6.2 

21. 3 7.0 

0.7 0.2 

Nitrogen therefore appears to have increased the protein 

content of the grain as this largely determines dough 

strength. 

CULTIVARS 

There have generally been only small differences in nitrogen 

responses between the cultivars Karamu, Kopara, Takahe and 
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Aotea (Table 3). Although Karamu and Kopara tended to give 

higher returns per kg of nitrogen there wa s no consistent 

trend . 

TABLE 3. RESPONSE TO NITROGEN BY FOUR WHEAT CULTIVARS 

Autwnn Sown (9 T:rial8) Spring SolJJYI (7 TriaZs) 

% response Kg gmin/Kg N % re8ponse Kg grain/Kg N 

Karamu 21 9.5 15 4. 7 

Kopara 22 10 . 1 7 3 . 1 

Takahe 19 8 . 1 10 3 . 8 

Ao tea 17 6.6 9 2.5 

SEO 3 1 3 1 

RATES OF NITROGEN 

The average grain yields from 12 trials with second succes

sive wheat crops give the response curve shown in Fig. 2. 

Fig. 2. 

5500 

5000 

Ctl 
.c 
'-c 4500 
·.-i 
Ctl ,... 
O' 

O' 
.><: 

4000 

EFFECT OF INCREASING RATES OF NITROGEN ON 2nd CROP 

WHEAT (12 Trials) 

/ 
.~ 

ECONOMIC 
RESPONSE 

.---·- -· 
MARGINAL 
RESPONSE 

25 50 75 100 125 kg N/ha 

16.2 12.0 4 . 8 4.3 2 .8 kg grain/kg N 



- 187 -

Although total grain yields varied between trials there was 

very little variation in the magnitude of the response to 

the various levels of nitrogen. 

There were quite high and certainly economic responses to 

nitrogen up to 50 kg N/ha (equivalent to 110 kg urea/ha). 

Responses fell quite rapidly with nitrogen applied above 

this level and from 75 kg N/ha (equivalent to 160 kg urea/ 

ha) any further increase in nitrogen applfcation produced 

only a marginal response. 

TIME OF APPLICATION 

As most nitrogen responses originated from increases in ear 

density, nitrogen applications timed to coincide with til

lering gave the greatest increases in grain yield (Table 4) . 

Applying nitrogen following plant emergence or during late 

tillering gave the greatest yields through increased tiller 

production. Later applications at ear emergence gave 

significantly lower grain yields and in some cases depres

sions, as nitrogen applied at this stage generally promoted 

vegetative growth but was too late to improve tillering. 

TABLE 4. EFFECT OF TIMES OF NITROGEN APPLICATION 

grain yieUl grain yieUl 
(Kg/ha) (Kg/ha) 

Plant emergence 5620 July 4120 

Late tillering 5560 August 4270 

Ear emergence 5100 September 4210 

October 4200 

November 3740 

SED 180 SED 70 

(4 Trials) (5 Trials) 
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A similar effect is shown with monthly applications from 

July through to November. Applying nitrogen between July 

and October gave the greatest grain yields again as a 

result of increased tiller production as the majority of 

tillering usually occurs from about early August to mid to 

late October. Nitrogen applied in November after tiller

ing had ceased consequently resulted in lower yields. 

As nitrate-nitrogen is readily leached from the soil, 

responses to fertiliser nitrogen vary from season to season 

depending on rainfall. 

For example heavy rain during tillering may result in the 

loss of much of the nitrogen applied at early tillering 

and restrict the response accordingly. Similarly if 

nitrogen is applied at sowing heavy rain may leach much of 

it before the period of maximum tillering, again restrict

ing the response considerably. 

In general, however, it a9pears that to get the maximum 

response nitrogen should be applied to autumn wheat during 

tillering. 

PREDICTION OF NITROGEN RESPONSES 

The main difficulty encountered in the use of fertiliser 

nitrogen is in the prediction of grain responses. 

In attempting to predict the likelihood of an economic 

nitrogen response by dryland wheat in such areas as Canter

bury and North Otago, two factors must be considered. 

The first of these relates to the level of soil nitrogen 

which is largely determined by the previous cropping his-

tory and winter rainfall. The second and most unpredic-

table factor is the availability of soil moisture during 
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the growth of the crop. The latter has a significant 

effect in restricting nitrogen responses by dryland wheat. 

Soil Ni tr>ogen Status 

The major factor that determines the level of soil nitrogen 

is previous cropping history . As the intensity of crop

ping increases grain yields steadily fall and nitrogen 

responses increase. Figure 3 illustrates this effect in 

a trial where wheat was grown for six yearz in succession. 

Wheat yields fell rapid l y in successive crops and although 

yields still gradually fell when nitrogen fertiliser was 

applied annually, it resulted in substantial yield increases. 

Responses to nitrogen increased rapidly up to the fourth 

successive crop and then seemed to remain relatively steady. 
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To further evaluate the role that previous cropping history 

plays in predicting responses, all autumn and spring sown 

wheat trials have been separated into first, second and 

third or greater successive crop situations in Table S. 

TABLE 5. 

Autumn Sown 
Wheat 

Spring Sown 
Wheat 

EFFECT OF PREVIOUS CROPPING HISTORY ON 

NITROGEN RESPONSES-DRYLAND \'JHEAT 

(SS TRIALS) 

Nitrogen responses ( % of tria ls) 

1st Crop 

Economic response 0 % 

Marginal response 2S% 

Depression 7S% 

Economic response 0 % 

Marginal response 2S% 

Depression 7S% 

2nd Crop 

80% 

10% 

10% 

40% 

30% 

30% 

3rd or 
Greater 

Crop 

100% 

0% 

0% 

80% 

20% 

0% 

No economic nitrogen responses were recorded in 1st crop 

wheat when soil nitrogen levels should have been reasonably 

high. In fact three quarters of all first crop trials 

showed nitrogen-induced yield depressions . 

With increased cropping intensity the number of responses 

by autumn wheat increased such that economic responses by 

third or subsequent crops appear to be entirely predictable. 

It appears to be the responses by second crop autumn wheat 

that are difficult to predict as although economic responses 
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do occur, marginal responses and depressions have also been 

recorded . Responses by spring wheat are less predictable. 

Responses by second crop spring wheat were quite unpredic

table and although a large number of economic responses 

occurred i n 3rd or subsequent crops, marginal responses 

also occurred. 

Nitrogen r e sponses, therefore, appear to be restricted to 

areas that hav e g rown two or more successive cereal crops, 

but are difficult to predict for spring wheat and second 

crop autumn whea t. 

Although cropping history can give an indication of the 

likelihood of economic responses by giving an indirect 

measure of the soil nitrogen status, responses by second 

crop autumn wheat and spring wheat remain difficult to 

predict. This is largely the result of year-to-year 

variability in rainfall, during both the winter and the 

growi ng sea son. 

The technique of measuring the level of nitrate-nitrogen 

in the soil i n August and relating this to an expected 

level of grain yield response (Ludecke, 1974, 1974a) has 

been used with s ome succe ss over the past few years and 

would be useful mainly in helping to predict responses by 

second crop autumn wheat. It is unlikely that spring sown 

wheat responses could be accurately predicted in this way 

as these responses are more dependent on soil moisture 

during crop g rowth. 

Soil Moistu:re During Crop Growth 

The major factor limiting nitrogen responses in dry areas 

and preventing their accurate prediction is the level of 

plant a v ailable soil moisture during crop growth, particu

larly during late tillering. 



- 192 -

Results of trials on soils where moisture stress is common 

from late spring or early summer, show that nitrogen res

ponses by spring wheat are minimal compared with those of 

autumn wheat (Table 6). 

TABLE 6. 

Yield 

Ear Density 

Grain Weight 

SED'S 

For comparison 

For comparison 

EFFECT OF SOIL MOISTURE ON NITROGEN 

RESPONSES (8 TRIALS) 

(% response, Kg grain/Kg N in brackets) 

Sha.How SoiZ Deep SoiZ 

Autumn Sown Spring Sown Autumn Sown Spring Sown 

20 (9 . 9) 4 co. 8) 26 (9 .6) 19 (7. 0) 

23 4 28 16 

-3 -7 0 -1 

YIELD EARS GRAIN WEIGHT 

of sowing dates 4 6 3 

of soil depths 4 5 3 

The increase in ear density of autumn wheat with nitrogen 

is not restricted by dry conditions because tillering is 

generally completed before dry conditions limit growth. 

Any subsequent effect of mo,isture stress in restricting the 

nitrogen response by reducing either grain set or individual 

grain weight, is usually offset by the normally large in

creases in ear density . 

Spring wheat however, is often still tillering at the onset 

o f dry conditions which either restrict tillering or ter

minate it at an early stage, thus preventing any nitrogen 

response being expressed in terms of increased ear density. 

Combined with possible reductions 'in grain set and indivi-
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dual grain weight, this restriction of tillering leads to 

either very low responses to nitrogen or yield depressions 

in spring wheat. 

When spring wheat has been sown in d~ep soils where tiller

ing is not restricted by moisture stress the yield response 

to nitrogen is considerly higher and approaches that of 

autumn wheat. 

The effect of soil moisture stress in limiting nitrogen 

responses by spring wheat is clearly illustrated in Table 7. 

TABLE 7. 

Dry land 

Irrigation at 
tillering 

Irrigation at 
tillering and 
filling 

SEO 

EFFECT OF IRRIGATION ON NITROGEN 

RESPONSES BY SPRING WHEAT 

(% response, Kg grain/Kg N in braakete) 

Yield Ear De'Yl8ity Grain Weight 

9 (2. 9) 8 -3 

late 
31 (10.1 22 +2 

late 
grain 

33 (10 . 6) 31 +4 

4 4 3 

Irrigation prolonged tillering and enabled the effect of 

nitrogen fertiliser to be more fully realised through in

creased ear density. Further irrigations after tillering 

did not improve the nitrogen response any further confirming 

that moisture stress restricts nitrogen responses mainly by 

restricting tillering. 
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SUMMARY 

Several factors interact with regard to nitrogen responses 

in wheat and this makes responses difficult to predict. 

* 

* 

* 

Responses depend primarily on the original nitrogen 

status of the soil and then the previous cropping 

history. They are then modified, firstly by the 

winter rainfall and its effect in leaching nitrogen 

from the soil and secondly by rainfall over the 

growing season. 

This most recent research indicates that nitrogen 

is not required for first crop autumn or spring sown 

wheat but economic responses seem quite reliable 

in third or subsequent crop autumn wheat. Responses 

by second crop autumn wheat are less predictable 

but could be more easily predicted by directly 

measuring the soil nitrogen status. 

Nitrogen cannot be recommended for spring wheat in 

dryland areas where moisture stress can develop at 

any stage during tillering, as responses in this 

situation are normally minimal and certainly quite 

unpredictable. Irrigated spring wheat has given 

nitrogen responses similar to autumn wheat and may 

be treated in the same way when attempting to predict 

responses. 
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NEW CULTIVARS .AND THEIR CONTRIBUTION TO MAXIMUM WHE/\T 

PRODUCT I OM 

INTRODUCTION 

G.M. Wright 

Scientist 
Crop Research Division 

D.S. I.R. Lincoin 

How long does a cultivar stay 'new'? At least until it 

has been on the market long enough for any farmer to be 

able to buy seed, and until its main advantages and 

disadvantages have been discovered. On both counts the 

cultivars Rongotea and Oroua are new, because there is 

not enough seed this season, and because experience in 

growing them is limited. Their release was announced 

by D.S.I.R. staff at last year's Farmers' Conference, 

and Rongotea has recently been granted Plant Selectors' 

Rights. 

Even newer than these are Konini, a purple-grained wheat 

that we had on display recently, and Tiritea, which is 

a sister selection of Rongotea, from Palmerston North. 

Neither of these has yet been recommended for release by 

the Wheat Research Committee, but the Acceptable Cultivar 

Committee has recornmended that Konini should be placed 

on the New Zealand List. Rights have been applied for. 

KONINI AND TIRITEA 

As the contribution of Konini and Tiritea to our wheat 
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production has not yet begun I shall describe their per

formance briefly. 

Konini is expected to be grown on a limited area to meet 

some of the demands of millers producing wholemeal flour 

for specialty loaves. We believe it will yield a little 

more than Kopara. 

Tiritea has been tested as a rather mixed bulk line, 

yielding less than Rongotea in the North Island and when 

autumn sown in Canterbury, but outyielding all other 

wheats under spring sowing throughout the South Island. 

The reselection being tested this season in official 

listing trials has outyielded Rongotea in last season's 

autumn-sown trials in North Canterbury, and in the spring

sown trials in South Otago - Southland. 

TABLE 1. 

Karamu 

Kopara 

Oroua 

Rongotea 

Takahe 

Tiritea 

Total trials 

Standard error 

NEW ZEALAND WHEAT YIELDS IN TRIALS 

North 
Island 

5.51 

4.96 

5.30 

5.04 

26 

0.09 

Canterbury 

Autumn Spring 
sown sown 

5.26 

4.76 

5.02 

4.32 

5.02 4.94 

5.34 4.87 

5.04 5.17 

63 17 

0.10 

South Otago 
- SouthZand 

6.90 

6.75 

7.21 

6.88 

7.45 

16 

0.16 

(In general, differences larger than three times the 
standard error are considered significant.) 
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PRODUCTION FROM NEW CULTIVARS 

The overall picture on new wheats compared with the pre

sent leading cultivars, based on trials by MAF and Crop 

Research Division, is shown in Table 1. There were 80 

trials in Canterbury in the last five seasons, so it 

did not seem necessary to include the local trials run 

by the private breeders. 

Except for Tiritea the first two columns are based on 

five seasons' trials and the others on four seasons, and 

the standard errors of the means are from cultivar by 

season analyses. The autumn(-winter) sown trials are 

discussed in more detail below. 

For the North Island Gamenya could have been included, 

at 4.2 t/ha, from three seasons of trials. Comparing 

Karamu with Oroua and Rongotea, Karamu was highest in 

yield in four of the five seasons, and Oroua was lowest 

in four out of five. The average return from Karamu 

with the 1981 discount of 7~% would be slightly less 

than from Oroua. The reselection from Tiritea yielded 

as well as Rongotea in the 1980 harvest, but only as well 

as Oroua the year before. 

As we are working south, it should be mentioned that 

there have been no trials recently in Nelson - Marlborough. 

From the latest Wheat Review (harvests of 1976 - 78), on 

page 59 the Department of Statistics shows Kopara as 

easily the top yielder, but on next season's pricesKaramu 

would be predicted to return 7% more than Hilgendorf. 

I do not claim this is a fair comparison, however, because 

of differences in times of sowing. 

For spring sowing in Canterbury we have three early wheats 
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compared with the later Kopara, and although Kopara .was 

close to the others after the dry spring of 1977 it was 

clearly inferior given a good moisture supply. However 

Kopara would return more than Karamu on average. The 

bulk line of Tiritea was the highest in yield in the dry 

season, but the selected lin~ was close to Rongotea last 

harvest. 

In the South Otago - Southland region the table shows 

Oroua fairly definitely below Rongotea, and Tiritea very 

promising. The highest yields achieved in any of the 

16 trials ranged from 9.5 (Karamu) to 9.9 t/ha for the 

first five cultivars (Karamu was in some trials each 

season), with Tiritea at 10.3 t/ha. Although Kopara, 

Oroua and Takahe were close in average yield, Kopara out

yielded each of the others in 10 trials, and oroua out

yielded Takahe in nine trials. The largest differences, 

Kopara minus Takahe, ranged from 1.7 t/ha in a Tapanui 

trial to -2.1 t/ha at Outram. 

We know that generally Kopara is more susceptible to 

crown rot and eyespot than Takahe, and is not reconunended 

for second-crop wheat in Southland, but a detailed inter

pretation of trial-to-trial variation in relative yields 

is over to the MAF regional research officers, who have 

the relevant information on soil type, cropping history 

and disease attack from their trials. The finalcultivar 

reconunendations depend on this deeper understanding of 

yield variation, or else we must learn by experience in 

large-scale production. 

To get a fuller perspective we can usefully go to the 

last Wheat Review (p.65). The small area of Karamu gave 

the highest yield in 1976 and 1977, but the Scots are not 
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to be fooled! For one thing most of the Karamu was 

grown in the high-yield counties Clutha and Southland, 

and for another the returr from Takahe or Kopara would 

have been greater than from Karamu on average, even in 

these counties. The Karamu area was already down to 

170 ha by 1978. In the reliable county comparisons 

in the Wheat Review, Takahe has a slight edge over 

Kopara, but we have no commercial results on the 'first 

crop versus second or third crop' aspect of the compar

ison. There was a respectable area of Hilgendorf in 

three of the counties, and over the whole region it 

gave the highest average return in each of the three 

seasons. 

That both ways of looking at cultivar adaptation, from 

trials and commercial experience, may be necessary is 

shown by a closer examination of the autumn and winter

sown trials in Canterbury ~ North Otago (Table 2) • 

Here each cultivar was in four or five seasons' trials 

in each region (Mid Canterbury is Ashburton County) , 

except for Tiritea. 

TABLE 2. AUTUMN-SOWN TRIALS IN CANTERBURY 

North Mid South Average 

Karamu 4.96 5.13 5.60 5.23 

Ko para 4.49 4.65 5.13 4.76 

Oroua 4.43 4.90 5.72 5.02 

Rongo tea 4.89 4.99 6.14 5.34 

Tiritea 4.60 4.99 5.54 5.04 

Total trials 27 18 18 63 

Standard error 0.09 0.10 0.26 0.11 
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In Table 2 the standard errors of cultivar means for each 

region are from cultivar by season analyses , as in Table 

1, but under 'Average' is the standard error derived from 

the figures in Table 2 itself. Obviously Rongotea is 

the best choice for the near future, though a Tiritea 

reselection may ultimately prove to be better. With a 

15% discount, Kararnu would . be the least profitable in each 

part of Canterbury. 

However we need to look more closely at the comparison 

of Rongotea with Kopara, because the statistics are still 

concealing some vital information. In Table 3 the 

figures, still in t/ha, show how much higher the Rongotea 

average yield was than the Kopara yield, in the autumn 

and winter-sown trials each season. 

North 

Mid 

South 

TABLE 3. YIELD ADVANTAGE OF RONGOTEA OVER 

KOPARA IN CANTERBURY - NORTH OTAGO 

1976 

0.67 

0 . 24 

1977 

0.33 

-0 . ll 

0.26 

1978 

o.oo 
-O .l2 

0 . 01 

1979 

0.65 

0.70 

1.92 

1HO 

0.35 

1 . 00 

1.83 

The yield differences make reasonable sense· in relation 

to two factors - speckled leaf blotch and spring rainfall . 

CONCLUSION 

* Kopara is mo re susceptible t o l e af blot ch than 

it was in 1976. 
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* The early summer drought of 1977 made Kopara at 

least equal to Rongotea in the 1978 harvest (a 

typical Canterbury season) • 

* 

* 

* 

There was ample spring-early summer rainfall in 

the other four seasons, and heavy leaf blotch 

infection. 

Rongotea is resistant to leaf blotch but did not 

yield very well in north Canterbury, in the past 

two seasons. 

In mid Canterbury, Kopara gave its best yield in 

1980. 



MAXIMUM WHEAT PRODUCTION UNDER IRRIGATION 

E.G. Drewitt 

Senior Technical Officer 
Winchmore Irrigation Research Station 

INTRODUCTION 

This paper is a review of 14 years experience of irrigating 

wheat on the light stony soils at Winchmore. Naturally, 

over such a long period there have been some contrasting 

results, but I will summarise the results of our trials 

and where possible, make suggestions for obtaining the 

maximum benefit from irrigation. Significant grain yield 

responses to irrigation have been recorded in all seasons, 

except 1976-77, since the trials began in 1966, so I do 

not need to spend time expounding the virtues of irrigation 

on the light soils of Canterbury. 

Some general information about the trials is necessary 

before discussing the results 

* 

* 

When phosphate was not a factor in the trials, 

superphosphate was applied at the rate of 150-250 

kg per ha. 

Work in 1968-69 indicated that potassium was not 

involved in irrigation responses and potassic 

fertiliser was not generally used unless the soil 

potash level was low. 
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Nitrogen was a factor in many trials and was in

variably applied in the form of ammonium sulphate. 

Seed rates were in the 100-150 kg per ha range for 

winter sowing, slightly hig her for spring sowing. 

Irrigation by the border-strip method was applied 

to all trials according to the soil moisture level 

in the top 150 mm of soil. Two levels of soil 

moisture, 10 % and 15%, have been used t hroughout 

the series; these levels normally equate to wilt

ing point and 25% available soil moisture respec

tively. Heavier rates have been employed from 

time to time and in many instances irrigation 

treatments have been coupled with stage of growth. 

Early work showed that irrigation after the soft 

dough stage was not beneficial. 

Two very important aspects emerged early in our trials 

and they have remained unchanged by time. 

* 

* 

Irrigation requirements of winter-sown and spring

sown wheat are different. 

Yield responses to irrigation are influenced by 

fertility, both natural and artificial, especially 

nitrogen. 

Winter wheat requires less frequent irrigation than spring 

wheat for two main reasons. Firstly, winter-sown wheat 

has a largerandmore widely developed root system and 

therefore the ability to exploit a larger area of soil 

from which to draw moisture. Secondly, in winter-sown 

wheat the most acute moisture sensitive phase in the 

development of the plant, the shooting/ear emergence phase, 

occurs earlier in the season when the temperature is cooler. 
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The effectiveness of irrigation is greatly reduced bY. a 

shortage of available nitrogen. Because of their low 

natural fertility the light stony soils are frequently 

incapable of supplying nitrogen quickly enough to satisfy 

the plants requirement, especially of fast growing spring

sown crops. Where supplementary nitrogen is required 

the timing of application determines the level of irriga

tion response and the efficiency of different rates of 

irrigation. 

IRRIGATION RESPONSES IN WINTER-SOWN WHEAT 

One irrigation when soil moisture falls to 10% is the 

most effective irrigation treatment for winter-sown wheat; 

the small additional response to more frequent irrigation 

does not normally justify the extra effort and cost 

involved. 

The mean results of a six year series of trials from 1967-

68 to 1972-73 using Aotea were as follows: 

TABLE 1. GRAIN YIELD, KG/HA 

No irrigation 

Irrigated at 10% sm until flowering 

Irrigated at 15% sm until maturity 

2,590 

3,840 

4,100 

In five of the six years only one irrigation was required 

on the 10% soil moisture treatment whereas the 15% soil 

moisture treatment required an average of three irrigations 

(Drewitt, 1974). An analysis carried out on four of the 

above trials showed that grain yield was influenced more 

by soil moisture conditions at ear emergence than at any 

other growth stage (Drewitt and Rickard, 1971). 
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Af ter Kopa ra had been introduced in the early 1970's, 

five trials we re carried out comparing it with Aotea. 

Kopara generally outyielded Aotea under good fertility 

c o nditions but the response to irrigation was simila r . 

Nitrogen and irrigation interdependence 

In winter-sown tria ls following a period in pasture t here 

was no response to f e r tiliser nitrogen at any irrigation 

level and the responses to different irrigation treatments 

did not vary with nitrogen application . In o t her words, 

there was sufficient nitrogen in the soil to satisfy the 

plant's requirement at all irrigation levels (Drewitt and 

Rickard, 1971). However, in crops grown unde r low fer

tility conditions the response to irrigation may be im

proved by the addition of fertiliser nitrogen. The 

following result is an example of the fertiliser nitrogen 

and irrigation interaction on t h e yield o f Aotea wheat. 

TABLE 2. GRAIN YIELD KG/HA 

No i rri gation I rrigated at 10% I rri gated at 15% 
sm (1 irrigation) sm (3 irrigations) 

No nitrogen 2 , 670 3,090 3,020 

so kg/ha N at 
tillering 3,140 3,980 4,440 

In the absence of nitrogen, one irrigation increased the 

yield by 42 0 kg per ha and there was no further i ncrease 

with three irrigations. In the presence of nitrogen at 

tillering the response to one irrigation was 84 0 kg per ha 

and there was a further marginal response of 460 kg per ha 

with three irrigations. 
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Swmrzry 

To sum up the position with winter-sown wheat, our earlier 

recommend ation to apply one irrigation at 10% soil moisture 

is still the best we can offer. Any further irrigation 

is not generally necessary and I will show later why irri

gating e xcessively should be avoided. In nitrogen

responsive c rops nitrogen applied at the tillering stage 

will improve the yield response to irrigation. 

Measuring soil mois t ure 

Most growers do not have the facilities for measuring soil 

moisture; therefore, stage of growth, or a calendar date 

are more useful standards for timing irrigation. 

Fo r winter wheat on the light soils in low rainfall areas 

in Canterbury 10 % soil moisture is usually reached at the 

booting / ear emergence stage and in most years this occurs 

in early to mid November. There will of course be excep

tions to this general rule; for instance, a prolonged 

dry spell in October will advance the onset of booting and 

similarly, hot dry conditions in November-December may 

mean that a second irrigation is required. Also, unpre

dictable rain may cancel out the advantage of irrigation. 

Following the recommendation outlined above may occasionally 

lead to a small loss of potential yield but I believe the 

adv antage of being able to plan an irrigatio.n schedule 

well ahead more than compensates for any loss of yield. 

IRRIGATION RESPONSES IN SPRING-SOWN WHEAT 

Spring sown wheat requires more frequent irrigation than 

winter sown wheat to achieve its maximum yield . Two 

irrigations are needed in most years; any additional 

response to heavier •.rrigation is largely dependent on the 

--- --- ---=-- --- --- - - - - - - - -
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fertility status of the soil. 

In the past our recorranendation for spring wheat has 

varied between irrigating at high (Drewitt, 1974) and low 

(Drewitt, 1979a, 1979b) soil moisture levels. The key 

factor regulating the yield response to irrigation in 

spring wheat is again nitrogen , perhaps even more so than 

in winter wheat. 

Nitrogen and interdependenae 

In a series of five trials with Karamu in which nitrogen 

was applied at drilling, four irrigations at 15% soil 

moisture were little more productive than two irrigations 

at 10% soil moisture (Drewitt, 1979b). 

TABLE 3. 

No irrigation 

2,550 

MEAN GRAIN YIELD , KG/HA. 

Irrigated at 10% sm 
(2 irrigations) 

3,880 

(1974-75 1975-76) 

Irriated at 15% sm 
(4 irrigations) 

4,070 

When nitrogen was applied a little later, at shoot emer

gence, the difference between the two irrigated treatments 

was still not significant (Drewitt, 1979a). However, 

when nitrogen was applied at later growth stages in another 

trial the balance between the irrigated treatments tipped 

in favour of the heavier irrigation rate. (Table 4). 

This trial followed a crop of oilseed rape and before that 

the area was in pasture for several years. The site was 

reasonably fertile for a second crop on light stony soil. 



- 210 -

TABLE 4. GRAIN YIELD, KG/HA. (1977-78) 

No irrigation 

No nitro gen 1,8 90 

so kg/ ha N 
at drilling 1,77 0 

so kg/ha N 
at tillering 1,960 

so kg/ ha N 
at booting 1,860 

Irrigated at 10% sm 
(2 i rrigations ) 

~,lSO 

3,700 

3,6SO 

3,310 

Irrigated at 15% sm 
(4 irrigati ons) 

3 I 770 

4,3 20 

4,960 

4,610 

There was a large yield . response to both irrigated treat

ments but the difference between them varied according to 

the time at which nitrogen was applied. In the absence 

of nitrogen and also with nitrogen at drilling the 

additional response to the heavier rate was 620 kg per 

ha whereas when nitrogen was a pplied at tillering and at 

booting the additional response was 1,300 kg per ha. The 

most productive treatment in this trial was the combination 

of nitrogen at tillering and irrigation at 1S% soil moisture . 

Assuming that mo st growers on the light soil would apply 

some fertiliser nitrogen to spring-sown wheat following a 

non-leguminous crop the decisions regarding the timing of 

nitrogen application and the level of irrigation should be 

made concurrently. 

Timing of i r rigation 

It is rather more difficult to be precise about the best 

irrigation treatment for spring wheat than it is for winter 

wheat . Under good fertility conditions, or where ferti 

liser nitrogen is applied at drilling to poorer fertility 

crops, irrigating at 10 % soil moisture will provide an 
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excellent return in most years; however if njtrogen is 

applied at tillering, irrigating at a higher level is 

likely to be more beneficial. At the 10% soil moisture 

level two irrigations are normally required, one at 

booting or ear emergence, in mid to late November and 

one at the milk stage in mid to late December. At 15% 

soil moisture, irrigation begins in mid November and 

continues at two to three week intervals until the soft 

dough stage in early January. 

Nitrate tevet tests 

Since the yield response to irrigation is so dependent 

on nitrogen there is obviously a need for a reliable 

method of determining the availability of nitrogen to 

wheat crops on the light soil similar to that evolved 

by Ludecke (1974) for the heavier soils. On the light 

shallow soils, soil nitrogen reserves are low and a 

single soil nitrate test in early spring is inadequate 

for predicting the response to fertiliser nitrogen. A 

measure of soil organic nitrogen and the rate at which 

nitrogen becomes available to the plant would be a more 

useful guide for estimating the fertiliser nitrogen 

requirement. Techniques for developing a simplified 

test are being examined at Winchmore. 

EFFECT OF IRRIGATION ON YIELD COMPONENTS 

The increased yield with irrigation may be due to an 

increase in 

* The number of ears harvested. 

* The number of spikelets per ear. 

* The number of grains per spikelet. 
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* Grain weight. 

* A combination of any of the components. 

On the other hand, one component may be improved at the 

expense of ano ther ; t he compensatory behaviour of the 

components is c omplex. However, the effects of nitrogen 

and irrig ation on the d e velopment of the various components 

have been graphically illustrated by Langer (1978) who 

found t ha t o n the heavier soils the number of grains pro

duced per unit area is closely related to yield. The 

number of ears was the most important component, followed 

by the number of grains per spikelet; grain weight was 

relatively unimportant except in very dry years when 

pinched grain may result ·. 

Ni t rogen and i rrigation interdependence 

An examination of the yield components in our trials shows 

that irrigation responses hav e been due to a variety of 

component reactions and once again we have to consider 

irrigation and nitrogen together. 

Under fertile conditions the yield response to irrigation 

in a winter-sown trial was due to increases in all the 

components (Drewitt and Rickard, 1973). In two later 

trials under poorer fertility the response was due almost 

entirely to increased grain weight with only very small 

increments in the other components. The probable explan

ation for this result is that a shortage of nitrogen 

inhibited an irrigation effect on the number of grains and 

the apparent increase in grain weight was in fact a measure 

of restricted grain filling in the absence of irrigation. 

I n the series of five spring-sown trials referred to earlier 

in which fertiliser nitrogen was applied at drilling there 
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was a very close relationship between grain weight and 

grain yield (Prewitt, 1979b). A full yield composition 

analysis was carried out on two of these trials, one 

following pasture, the other following a previous wheat 

crop, both in the same season. In Table 5, fertiliser 

nitrogen was applied at shoot emergence. 

TABLE 5. YIELD COMPOSITION AS AFFECTED BY 

EARLIER LAND USE 

&: Pasture Ex Wheat 

Grain Grain Grain Grain yiel.d Ears/m 2 yiel.d Ears/ m2 

kg/ha wt mg kg/ha wt mg 

No irrigation 3180 354 30.7 3090 311 33.5 

Irrigated at 
10% sm 4380 342 43.0 4060 331 43.1 

Irrigated at 
15% sm 4850 412 43.0 4260 331 46.3 

The most substantial contribution to the irrigation res

ponse came from increased grain weight; small variations 

in the number of spikelets per ear and grains per spikelet 

had little or no effect on grain yield (Drewitt, 1979a). 

An increase in the number of ears harvested provided the 

extra response to the heavier irrigation treatment on the 

more fertile plots, indicating better tiller survival, 

probably due to earlier rather than more frequent irri

gation at 15% soil moisture. 

We have already seen that the combination of fertiliser 

nitrogen applied at tillering and irrigation at 15% soil 

moisture was the highest yielding treatment in a spring

sown trial in 1977-78. Why was the 15% soil moisture 
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treatment so much more productive than the 10% at this 

time of nitrogen application? If we examine the yield 

structure we find that an increase in the number of ears 

made a significant contribution to the irrigation response 

while grain weight played a relatively minor role: 

TABLE 6. 

No irrigation 

Irrigated at 
10% sm 

Irrigated at 
15% sm 

YIELD STRUCTURE IN SPRING SOWN TRIAL 

Ears/m2 Spike Lets/ear Grains/spike Let 

402 9.00 1.98 

585 8.26 2.11 

563 10.61 2.61 

Grain 
weight 

mg 

36.7 

41.4 

41.1 

Both irrigated treatments produced almost the same number 

of ears and identical grain weight, so the yield discrep

ancy between these two treatments was entirely due to the 

other components; 15% irrigation produced 28% more spike

lets per ear and 24% more grains per spikelet. These 

figures suggest that the 15% treatment enjoyed more favour

able soil moisture conditions than the 10% at the time 

these two components were developing. 

It would be impossible in a paper of this nature to discuss 

all the ramifications of yield structure. These few 

examples, drawn from a long list of trial results, have 

been chosen to demonstrate the inter-relationship between 

irrigation and nitrogen. It would appear that we can 

exercise son:e control over the yield components by adjust

ing the moisture and nitrogen supply; how successful we 

are in achieving the desired end result is uncertain. 
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Grain weight will always respond to irrigation on the 

light soils in Canterbury and the best opportunity for 

raising the present yield level under irrigation is 

afforded by increasing the total number of grains pro-

duced. To achieve this, we need to know more about the 

nitrogen and soil moisture interaction on the wheat 

plant; our present work at Winchmore will go some way 

towards providing the answer . 

Sowing rates 

Adjustments to seed rates may provide another avenue 

for raising grain yield under irrigation but seed rate 

trials at Winchmore have so far failed to achieve this 

objective. Increasing the seed rate above traditional 

levels simply increased the number of ears at harvest 

at the expense of the other three components, with no 

improvement in yield. I am tempted to suggest that 

nitrogen, o r rathe r the lack of it, was again the evil 

influence, but provisional results from a recent trial 

'showed that yields from low, medium and high seed rates 

did not differ greatly over a wide range of nitrogen -

treatments . 

EFFECT OF I RRIGATION ON GRAIN QUALITY 

No discussion on irrigating wheat o n the light soils i n 

Canterbur y would be complete without some reference to 

the effe ct of irrigation on grain quality. 

Protein 

Grain nitrogen percentage , and therefore protein, is 

heavily reduced by irrigation , the more frequent the 

irrigation the lower the protein . The reduction in 

grain nitrogen associated with improved yield under 

j 

j 

j 

I 

J 

j 

I 

I 

I 
j 

I 
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irrigation is due to the dilution of available nitrogen 

by the higher starch yield. Applying nitrogen fertfliser 

at the later stages of plant growth will normally result 

in higher grain nitrogen than the same amount applied at 

early growth stages. Table 7 illustrates the effect of 

irrigation and nitrogen on grain nitrogen percentage in 

spring-sown Karamu. 

TABLE 7. GRAIN NITROGEN PERCENTAGE 

No irrigation Irrigated at 10% em Irrigated at 15% em 
(2 irrigations) (4 irrigations) 

No nitrogen 2.52 2.34 1. 77 

50 kg/ha N at 
drilling or 
tillering 2.65 2.43 1. 95 

50 kg/ha N at 
booting 2.53 2.52 1.16 

The figures for irrigation represent a substantial drop 

in grain protein, especially under the heavier irrigation 

treatment, and they demonstrate the importance of avoiding 

, unnecessary irrigation. 

Recent work has shown that late applied nitrogen may be 

fully recovered by the plant but that cultivars vary in 

their ability to translocate late nitrogen to the grain 

(Quin and Drewitt, 1979). For example, under irrigation 

the grain nitrogen index of Karamu was lower than Oroua, 

Rongotea and Pahau in the absence of applied nitrogen, 

but when nitrogen was applied the grain nitrogen index 

of Karamu increased while that of the other cultivars 

decreased. 
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Baking quality 

Tests carried out by the Wheat Research Institute in 

Christchurch show that the baking quality of wheat is 

also reduced by irrigation. However, baking quality 

and grain nitrogen are not always closely related; the 

baking quality of Karamu is always adversely affected 

by irrigation regardless of grain nitrogen level, but 

not all cultivars are as sensitive to irrigation and 

nitrogen. The adverse effects of irrigation on grain 

quality appear to be less severe under good natural 

fertility than in crops relying on supplementary nitro

gen. 

SUMMARY 

Nitrogen is the key to successful irrigation of wheat on 

the light soils in Canterbury. Under good natural 

fertility and where fertiliser nitrogen is applied at 

drilling one irrigation will normally be sufficient for 

winter-sown crops and two for spring-sown crops. To 

get the full benefit of heavier irrigation rates it will 

generally be necessary to add fertiliser nitrogen at the 

tillering stage. Excessive irrigation should be avoided 

because of its effect on grain quality. The recommen

dations presented are intended as broad guide-lines only; 

individual growers should make their own minor adjustments. 

DREWITT, E.G. 

DREWITT, E.G. 
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WILD OATS IN WHEAT 

J.H.B. Butler 

Research Division 
Min-Zitry ~!Agriculture & Fisheries, Lincoln 

Wild oat (Avena fatua and A. persica syn. A. ludoviciana) is the 

weed of most concern to farmers in Canterbury and North 

Otago growing annual crops for grain and seed production. 

':'he area of wheat infested is estimated at 30,0CO hectares 

of which less than 3,000 hectares would be economic to 

treat (Allen and Smallridge, 1972) • 

The basic concern has been of the potential effect on 

yield, crop harvesting and spread through contaminated 

seed, accentuated by difficulty of control and mere 

recently by the imposition of penalties on infested crops 

and contaminated seed. 

for control of \:ild oats 

* Economic control 

* r::radication 

There are two po ssible reasons 

'l'hese two approaches fer control of wild oats has been 

termed the 'gap' by ~!r. F.C. Allen (Fig. 1). Extra 

yield from treatment by herbicides in wheat is only 

profitable when wild oats are found in excess of about 

200 plants per square metre . If penalties such as the 

rejection of seed lines showing the presence of \ 'ild 
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Fig. 1. THE WILD OAT GAP 

ECONOMIC CONTROL 

treatment cost equals 
or less than value of 
yield response 

population of wild 
oats necessary for 
economic control 

varies with crop / 
(20~1o~s wild i 
oats/m 2

) 

ERADICATION 

the final stage of 
eradication is hand 
roguing 

the maximum 
practical popu
lation is 1 plant/ 
10 m2 

i.e. 
200,000 -
50,000/ha / A gap in population of 

approximately 40,000/ha 
less than 

1,000/ha 

oats are instituted the infestation level economic to 

treat would be very much reduced, However there is 

still a gap between the level of infestation giving 

economic returns, and those levels of wild oats that 

can be effectively r ogued. 

DISTRIBUT ION OF WILD OATS 

Wild oats occur in yield limiting quantities in Canterbury 

and North Otago and have recently appeared in Southland, 

Manawatu, Wairarapa, and Southern Hawkes Bay. However, 

the distribution is still patchy with some fields, farms 

or districts still apparently free of the weed. 

A survey in 1977 (gaville et al. 1979) supported the 

belief that wild oat density is related to intensity of 

cropping, as ninety percent of intensively cropped fields 

were infested (Table 1) . It also suggested that just 
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over half of the farms growing crops were free of wild 

oats. Some of the farms so identified in this survey 

were subsequently visited in 1979 (Allen and Butler, 1979) 

and it was found that all but fourteen percent of these 

did have wild oats but almost all (98%) could have been 

effectively hand rogued. 

TABLE 1. 

Farms with wild 
oats ( %) 

Farms spraying 
for wild oats 

WILD OATS IN ASHBURTON CCUNTY 

(AFTER SAVILLE et al.) 

Farms with paddocks that ·i..'ere 

1st year 3rd ye= 1 & 3 Continuous 
crop crop crop cropping 

14 22 64 95 

(%) 0 0 13 52 

Thus the opportunity still exists on many properties in 

mid Canterbury and more certainly elsewhere to keep areas 

clean of wild oats and to make a concerted effort to 

eliminate the weed from lightly infested fields. 

It was also clear from the 1979 survey that the weed is 

increasing its bounds and will do so more rapidly with 

increase in cropping unless action is taken now. Wild 

oats were found only in the drill row in 31 out of the 

74 fields infested with wild oats, clearly indicating 

that wild oats are being sown with certified cereal seed. 

Furthermore, by inference it means that the numbers of 

'clean' fields is being halved each season by this con

taminated seed. 
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Seed certification procedures do not necessarily guarantee 

clean seed, although seven to ten percent of all cereal 

lines are rejected at field inspection, and a further one 

or two percent at laboratory examination. In ryegrass 

seed at field inspection, between 27 - 45% of all lines 

have wild oats present, but only two to six percent of 

lines other than Tama are rejec,ted at laboratory examin

ation for wild oats. Twentyfour percent of Tama seed 

was rejected in 1976 for wild oats (Scott, Seed Testing 

Station). 

It can be concluded from these figures that 'clean' wheat 

growing areas can be infested not only from cereal seed 

but also from seed sown with other herbage seed lines 

sown between cash crops. 

SEED VIABILITY, SURVIVAL AND GERMINATION 

A brief description of some of the biology of the plant 

is essential if control measures are to be properly inte

grated. 

* 

* 

Wild oat seed is potentially viable once it reaches 

the milk stage. Seeds ripen progressively from 

the top of the panicle. They fall when ripe thus 

ensuring, in direct-headed crops, that most of 

the seed reaches the ground before the crop is 

harvested. The addition of 3,000 seeds per 

square metre is not uncorranon in a moderately 

infested wheat crop. 

The seeds are capable of burying themselves in 

soil cracks or under clods. Movement is brought 

about by twisting of the awn in response to humi

dity and the direction of travel is controlled by 

the ratchet-like action of the backward-pointing 



* 

* 
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seed hairs. 

Ripe seed may germinate within a few weeks if 

given favourable conditions, or it may enter a 

period of dormancy. Dormancy, associated with 

the seed hull, is induced by a number of factors 

including hot weather during ripening, repeated 

dampening and drying of the seed, and exclusion 

of oxygen by deep burial. It breaks down pro

gressively, resulting in prolonged strikes of 

wild oats in any one season. It may be present 

for more than ten years , though in most circum

stances few seeds remain viable for more than 

eight or nine years. Under cultivation the 

largest strike is usually in the season after 

ripening and most seeds in the cultivated layer 

have germinated after three or four years. 

Germination takes place during the cooler months 

with peaks following cultivations during spring. 

Seedlings can establish from depths up to 20 cm 

but the majority come from the top 5 - 8 cm. 

SYSTEMS OF CONTROL 

Despite c onsiderable numbers of publications dealing with 

wild oats, few have related to systems of controlling the 

weed. Until recently , the few references were either 

general or invalidated by the passage of time . Recent 

reports have principally concerned spring barley but 

there are some references to control in winter and spring 

wheat in the United Kingdom. 

In barley, herbicides such as tri-allate and barban give 

sufficient control of wild oat seeding to allow hand

roguing after four years , while the increased barle y yield 
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covered the cost o f treatment (Roebuck, 1972). However, 

Poebuck and Trennery reported in 197 $ that with winter 

wheat, herbicides as above were unable to prevent wild 

oat population increases and that the most effective method 

of preventing return of seed to the soil was ha nd roguing. 

'l'' ilson (1 978) state d that thi's return o f seed to t he soil 

\'.'a s t he most important aspect of long term decline of a 

wild oat p o pulation r a ther than the persistence of seeds 

in the soil. 

Cussans (1976) and others have attempted .to define popu

lation dynamics of \'lild oats (Fig. 2). The control or 

mortality factor is dependent on a number of variables 

and if there is a 15 % mortality of seeds shed each autumn 

then the resultant effect on soil seed reserves is shown 

in Figure 3. 

Fig. 2. POPULATION CYCLE - WILD OATS 
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EFFECT OF FOUR SYSTEMS WITH A 15% MORTALITY OF 

RECENTLY SHED SEED EACH AUTUMN 

-:::::.:.::··-·----

(after Cussans, 1976) 

80% reduction of 
~~~~seedlings using 

herbicides 

-, ......._ ------
' ··-., ~. 95% reduction of 

herbicides 

0 

· ·~· ··---seedlings using 

complete elimination of 
-+----~--- -· · seedlings 

1 2 3 4 5 

Wilson also suggests that seed stocks of wild oat in an 

arable soil are likely to have originated from infestations 

in only two or three seasons. This is not true in all 

instances in New Zealand, for in one of the trials reported 

by Allen and Butler (1980) the paddock had been in pasture 

for eight years, yet a wild oat population of 135 plants 

per square metre was present in the first crop . Obser-

vations a year after wild oat trials were carried out by 

the Research Division of MAF clearly showed that the 

varying control of wild oats achieved in one year is 

reflected in the infestation in the subsequent crop. 

Thus prevention of wild oat seeding is a necessary step 

in any eradication plan. 

HAND ROGUING 

The effectiveness of roguing wild oats with a patented 

I 

I 
j 

j 

j 

I 
j 

I 
I 
I 
I 

I 

I 
I 

I 

I 
I 
I 
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herbicide glove compared with hand pulling was carried 

out in the United Kingdom (Holroyd and Strickland, 1978). 

They found that over a wide range of wild oat populations, 

time spent s e arching for wild oats remained relatively 

constant at 1.25 - 1.5 hours per ha. Time actually 

spent treating t h e wild oat panicle with the glove was 

three times f aster than hand pulling - 1,450 per hour 

as against 540 per hour. Although treatment of panicles 

by the glov e prevented formation of viable seed, some 

unviable wild oat seed appeared in the harvested grain. 

Roguing was possible with populations in excess of 15,000 

per ha but not recommended except for patches. A swathe 

width of about three metres was the most convenient to 

use. Glove roguing has not been adopted in New Zealand, 

but it may assist roguing denser infestations presently 

attempted by hand pulling, thus bridging the gap between 

ecqnomic yield responses and eradication capabilities. 

Hand roguing is carried out on Canterbury farms, and on 

farms with low levels of wild oats in the Ashburton County 

(Allen and Butler, l979). . 14 out of the 23 farmers 

interviewed did carry out this form of roguing. Unfortu-

nately some farmers were not able to identify wild oats 

correct ly but more disturbing, most wheat and barley 

paddocks had cultivated oat plants as impurities, thus 

making the job of roguing more difficult even though some 

cultivated oat variety panicles are reasonably easy to 

distinguish from wild oats. 

CULTURAL CONTROL 

A number of reports and articles have emphasised the 

partial control achieved by good management. Such pro

grammes include: 

* utilisation of break crops to encourage seedling 
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growth but not seed production. 

preventing reinfestation from such sources as 

hay, grain and stock. 

burning stubble immediately after harvest. 

shallow cultivation rather than deep ploughing. 

use of direct drilling. 

encouragement of wild oat germination in the 

spring before the crop is sown. 

avoidance of crops that allow wild oats to seed 

prolifically. 

CHEMICAL CONTROL 

A number of herbicides have been tested in New Zealand 

and are regis~ered for use. These herbicides, their 

rates of application and correct growth stage for appli

cation and notes are presented in Table 2. 

Tri-allate is expected to give 80 - 95% control of seedlings 

(Scherp, 1972) . Seedlings not killed grow on normally 

and are easily rogued. Other herbicides, when not success-

ful, tend to make wild oats re-grow from basal nodes, or 

continue growing leaving plants not visible above the crop 

(Allen and Srnallridge, 1972; McDowell, 1978; Butler et al., 

1980) thus being more difficult to rogue. 

In the 1979 cereal growers survey conducted by the Economic 

Division, MAF, farmers were asked the area of cereals they 

sprayed. The data for wheat was that in North Canterbury 

1% of wheat was sprayed for wild oats (compared with 20% 



Co17111on name 

barban 

diclofop-methyl 

difenzoquat 

Rate a.i . 
kg/ha 

0.25-0.31 

0.9 -1.1 

1.0 

benzoylprop-ethyl 1. 6-2. 0 

flamprop-methyl 0.8 -1.0 

L-flamprop- 0.8 -1.0 
isopropyl 

tri-allate 1.4 

TABLE 2. 

Produat 
name 

Neoban 

Hoegrass 

Avenge 

Suffix 

Mataven 

Suffix BW 

Avadex BW 

HERBICIDES FOR WILD OAT CONTROL IN WHEAT 

Produat/ha 

1-1~ litres 

2~-3 litres 

5 litres 

8-10 litres 

4-6 litres 

8-10 litres 

3. 5 litres 

Growth stage 
of wiid oats 

1-2~ leaf 

2~-4~ leaf 

3 - 6 leaf 

ful::J.y til-
lered - 2 
node 

5 leaf -
2 node 

5 leaf -
fully til-
lered 

pre plant 

Notes 

Apply in 90-100 litres water/ha at 
350-400 KPa . Not recommended for 
undersown crops. 

Apply in 200 litres/ha. 

Add wetting agent, can be tank 
mixed with emulsifiable concentrate 
broad-leaved weed herbicide. 

If application is delayed to boot 
stage the wild oat panicle may 
emerge and set viable seed. 

Comments as for benzoylprop-ethyl. 

Tentative recommendation only. Not 
yet fully registered. 

Soil incorporate either shortly be
fore or after drilling. Fine clod 
seedbed is better, therefore better 
for spring sown crops. Crop seed 
should be placed telow the treated 
zone. 

N 
N 
00 
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for broad-ieaved weeds); in Central Canterbury 18 % (54 %); 

in Mid Canterbury 17% (33%) and in South Canterbury 12% 

(64%). 

It is clear that spraying for wild oats is not as widely 

practised as for broad-leaved weeds. Some reasons for 

lack of spraying have been discussed earlier; such as U.e low 

incidence of wild oats on low intensity cropping farms. 

COMPARISON OF HERBICIDES 

Baldwin (1979) in the United Kingdom reviewed some 200 

trials on wild oats and blackgrass 

Agricultural Development and Advisory Service (ADAS), of 

the Ministry of Agriculture, Fisheries and Food. It 

should be noted that these comparisons often involved 

both blackgrass (AZoperaurus myosuroides) and wild oats, but 

the conclusions as regards wild oats were: 

* 

* 

* 

the fundamental aim must be total removal at the 

earliest possible stage to eliminate the possi

bility of competition. 

where wild oats emerge in autumn o r e arly winter, 

early or split applications of herbicides may be 

necessary. 

post emergence treatments for wild oats can giv e 

high levels of control and good yield responses, 

but not in all cases. 

Data presented by Baldwin shows that when applied at the 

growth stage recommended for each herbicide, all chemicals, 

in 40 - 45% of the trial comparisons, gave 94% control of 

wild oat seeding or better. In 20 % of the trial compari

sons less than 75% control of wild oat seeding was achieved . 
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This l eve l of wild oat control is similar to that reported 

by Al len and ~utler (1980) and Allen and Smallridge (1972) 

in Canterbury; but it is probably higher than the level 
reached in field use. Application methods and the later 

than recommended application of herbicides all contribute 

to a slight reduction in efficiency achieved by many 
farmers. 

SVM~..ARY 

Wild oats are a serious weed in intensively cropped arable 

areas, but not in less intensively cropped areas where 

there are longer intervals between cropping phases . 

Wild oat seeding is the most important phase in a control 

programme, and prevention of seeding should be the prin

cipal aim in any eradication programme. Sources of con

tamination such as forage and herbage seeds are also 

important, and care must be taken to prevent import of 

wild oat seeds from these sources. 

The use of an effective herbicide in high infestations of 

wild oats is economic but i n low infestations thought 

should be given to the eradication of wild oats . A 

herbicide (tr i -allate) can be used to reduce wild oat 

levels to hand-roguable levels. Alternatively post-

emergence herbicides may give sufficient control to 

prevent seeding. Evidence to suggest tha t this second 

alternative will be effective is not available in New 

Zealand. Given the reliability of herbicides in the 

United Kingdom it seems unlikely that eradication by 

this method will be successful, unless used in conjunction 

with other control measures. 
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PROTECTING THE WHEAT CROP 

R. C . Close 

Reader in Plant Pathology 
Lincoln College 

At the time of sowing whea~ farmers also should be 

deciding on an overall plant protection programme. The 

earlier this is done the more control strategies are 

available. 

CROP PROTECTION STRATEGIES 

Varieties 

The variety grown is chosen more in relation to the 

potential or actual market outlet for the grain, but 

obviously taking yield and quality into account. How-

ever, it is worth thinking about varieties that resist 

disease, for the cheapest and best means of disease 

control is the use of such resistant varieties. For 

example: 

Takahe and Arawa 

Rongotea and Oroua 

Aotea and Takahe 

mildew resistant 

leaf-rust resistant, and 

some resistance to speckled 

leaf blotch 

some resistance to eyespot 

(use as second crops) . 

These varieties should be chosen if these diseases have 

been a cause of serious yield losses in the past . 

- 234 -
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Seed Treatment 

Grain for seed purposes can be saved from your own crop 

or can be obtained from merchants as certified seed (of 

which there are three grades) , All seed wheat should 

be treated with a fungicide, Seed from merchants will 

be treated. Farm-saved seed may -be sent to merchants 

for treatment, be treated by ,mobile operators, or by the 

farmer. It is known that . some farmers have use~ untreated 

seed which has come from a crop ~rown the previous year 

from certified seed, While farmers may do this, it is 

not a good practice, and certainly should not be done 

more than once with any line of seed, 

When it comes to seed treatment chemicals, there are four 

available. Orthoc.ide .7 5 and Di thane M45 will control 

stinking smut (bunt) and protect the plants against some 

soil-borne disease organisms, Vitaflo 200 and Baytan 

Fl7 will do the same but also control loose smut, an 

infection that can be present in the seed, Baytan Fl7 

seed treatment also controls powdery mildew and leaf rust, 

when these are present in the young crop. This is not 

likely in autumn-sown wheat, but can assist their control 

in late-sown spring wheat and barley. 

Rotations 

Many disease organisms can survive in the previous crop 

residue, particularly take-all, eyespot, mildew and 

speckled leaf blotch. Hence the strong re·comrnendation 

to burn the stubble and to avoid growing wheat after wheat 

wherever possible. Even where a good burn is obtained, 

disease inoculum may persist in the headlands, where 

diseased straw has been ploughed in to form a firebreak. 

It is possible to grow two wheat crops in succession or 

even three, but the increase in amount of take-all, eyespot 
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and such insects as Hessian fly will cause real problems 

and yield loss in these and subsequent crops. The 

break between wheat crops in a rotation should be at 

least two years without wheat and barley, because take

all also survives on barley residue though barley is less 

severely affected by this disease. Many farms are 

becoming more and more crop-oriented, so such a break is 

difficult to achieve. Take-all can also survive on 

couch (or twitch) rhizomes, Areas with severe couch 

problems should be avoided for wheat cropping as couch 

is often infected with take...a.11. Killing the couch by 

spraying just before sowing does not solve the problem, 

the couch must have rotted before the take-all fungus 

dies; this can take up to a year. 

If the area chosen for wheat is ex pasture, then there 

could be present, grass grubs and other soil insects such 

as wireworrns, which will damage the roots of the young 

crop. Thus grass grub control treatments may be essential 

prior to or at drilling, such as a granular insecticide 

incorporated during cultivation. Early and thorough 

cultivation of paddocks ex grass is also important to 

stimulate organic matter break-down, to kil l aphids on 

the grass and destroy foot-rot organisms (from the grass) 

that may attack wheat. 

Time of Sowing 

The recommendation to sow at the end of May or early in 

June for virus control still applies. This ensures that 

the crop emerges after the cereal aphids have stopped 

flying, and so autumn infection with cereal yellow dwarf 

virus is avoided. Because of difficult soil conditions 

and other reasons some farmers have to sow early in May. 

In these cases a granular insecticide for aphid control, 

should be applied at sowing or the crop be sprayed in 
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mid~August to control aphids and stop the spread of 

virus, This insecticide spray cpuld be combined with 

that for weed control . 

Volunteer Cereals 

These are self-sown cereal plants, which may. grow from 

seed that has shaken from the ears or fallen from the 

header and then been incorporated into the soil during 

the cultivation .for early autmn ... sown pastures or crops. 

These self-sown plants can be an important source of 

mildew and leaf rust spores, as well as of aphids - both 

cereal and grain aphid. It is essential for these to 

be eliminated as much as possible by hard grazing. 

Barley volunteers should also be grazed, though the 

mildew and leaf rust on barley will not attack wheat, and 

those on wheat will not attack barley. 

PROTECTION THROUGHOUT GROWTH STAGES 

As a farmer, you have followed all this advice. Good 

treated seed has been obtained, sown at the correct depth 

(5 cm), at the right time and in the right amount, and 

in an area not previously in wheat. Should you now be 

able to forget about the crop until harvest time? No. 

With the emphasis now on the use of nitrogen and irrigation 

for maximum yields, the crop does need to be examined from 

time to time. The first thing is an emergence count to 

see that you have the right number of plants per square 

metre (250 - 300) likely to give the optimum number o f 

ears at harvest. 

Early in the season carefully consider weed control, 

especially if you want to change your weed control pro-

9ramme and use different chemicals. Check on the properties 
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o f the large range of chemicals or combinations now 

available, try and decide what is best for you, and 

if necessary purchase stocks in advance, Farmers 

may need to wait and see what weeds are going to be 

present, but from past experience most will be aware 

of their problem weeds, Weeds also increase the 

humidity within crops, and this can increase the amount 

of some diseases. 

Vigilance against diseases is important. During the 

period of tillering (growth stages 3 - 5) , infections 

of speckled leaf blotch can occur and cause considerable 

damage to leaves, When these become infected, they 

turn yellow, with brown areas present in which are 

embedded small black spore-producing bodies known as 

pycnidia. In 1979, research by Dr Sanderson of D.S.I . R. 

and Dr Gaunt of Lincoln College showed that this disease 

was controlled satisfactorily by sprays of Benlate, by 

Bayleton and to some extent by Bravo, For most crops, 

it is suggested that these chemicals should be applied 

in late August at the same time as the weed-killer sprays. 

Care should be take n to ensure that the various chemicals 

used are compatible (can be mixed together), that the 

mixture does not damage plants, and that effective control 

o f weeds and disease is still being obta i n ed . In 1979 

spec kled leaf blotch was severe in early spring (late 

August - early September) but from past experience it is 

known that the severity of this early attack varies from 

one s e ason to ano ther. Thus the decision must be either 

to use the spra y treatments in e a r ly spring as an insuranc e 

or to treat part of your crop to assess fo r yourself the 

damage that may be caused by this pathogen. Until there 

are good methods of predicting disease outbreaks and losses, 

then farmers should be cautious in adopting overall spray 

progranunes. They should try to evaluate spray treatments 

on their own farm; spray half paddock areas and , at 
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harvest, try and get some idea of the difference in grain 

yield, grain size, and quality from comparable harvest 

blocks, 

In November, speckled leaf blotch can spread onto the top 

leaves (by rain splash) , If the disease appears on the 

flag and second leaf then a Bayleton spray could be 

applied, especially as it also controls mildew and reaf 

rust. 

Powdery mildew is another disease that can be found in 

wheat during the late spring, How much damage does it 

do? The conclusion from a large number of trials is 

that in general it is not worth treating wheat for the 

control of this disease, However, there could be some 

crops especially of Aotea, Hilgendorf and Rongotea which 

would be well worth spraying; but it is always difficult 

to make this decision, Again leave untreated areas to 

assess the value of the spray. 

In growing wheat, there could be advantages from sprayi~g 

on a growth regulator. The only material at present 

available is Cycocel, a product used extensively in Europe. 

This i's suitable for use on wheat and oats, and is best 

applied during growth stages 6 and 7, the stem elongation 

phase when the first and second nodes can be felt at the 

base of the stem. Cycocel helps to limit straw growth 

and so makes the crop easier to harvest, with uniform 

crop height and less straw to process through the header . 

Cycocel also helps to stimulate root development and 

thickens the stem thus reducing the likelihood of lodging 

and stem break by strong winds. This is an advantage 

where high inputs of nitrogen have stimulated growth or 

a light infection of eyespot is expected. Where heavy 

infections of eyespot are expected, Benlate sprays will 

give better control (best applied at B . S. 7 - 8). 
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A further problem is leaf rust which may attack the wheat 

crop during the later sta9es of plant development, from 

the boot stage (G.S. 9 - 10) onwards. The fungicide 

Bayleton is excellent for rust control, The problem is 

knowing whether to spray or not. Obviously the disease 

must be present before spraying is worth it, so the crop 

must be inspected. To avoid routine spraying of all 

crops, some rule-of-thumb is needed in order to determine 

when to spray. Good research expe~ience is not available 

with leaf rust of wheat, but some guidance can be obtained 

from work on leaf rust of barley. A representative and 

unbiased sample of 30 to 50 or more tillers is obtained 

from the crop at a time when all the ears have emerged 

and prior to flowering (growth stage 10.S). The flag 

and second leaf are examined for leaf rust. If more than 

half of these leaves are found to be infected (two or more 

postules), then spraying would be warranted. If this 

level of infection is not reached till much later (flowering 

complete and grain milky ripe G.S. 11.1) then spraying is 

going to be of less value. It is hoped that further 

research will clarify the reconunendations relating to 

rust control in wheat. 

Stem rust is a disease which is not generally a problem. 

In some years and in some localities it ma y cause severe 

losses. Again accurate diagnosis is important, and if 

it is found infecting all stems at growth stage 10.5, then 

spray with Bayleton. Similarly grain aphids sometimes 

can be a problem as they inf est the developing ear and 

feed on the young grain. At one time these aphids caused 

considerable damage. Isolated outbreaks still can occur; 

spray if 30 percent of the heads are found to be infested. 

The wheat bug Nysius huttoni is also sporadic in its distri

bution. Through feeding on the grain in the head, the 

insect causes damage which subsequently affects baking 

quality. 
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The ma in message is that farmers should inspect their 

crops r egularly and get as much advice as possible. :rf 

you do decide to spray a crop, then knowing the costs 

involved, you should try and get some idea of the benefits 

obtained from each spray, :i:n this way valuable exper~ 

ience will be gained which will be vital in planning 

future strategies for control of diseases, insects and 

weeds. 



TAKE-ALL AND EYESPOT OF WHEAT 

B.J. Arnst 

Plant Diseases Divi sion, 

DSIR, Lincoln . 

Take-all and eyespot are diseases of the foot-rot, root-rot 

complex occurring in most temperate countries where cereals 

are intensively grown and being more serious on wheat crops. 

Take-all is a disease of the root system and crown while 

eyespot is often referred to as a true foot-rot affecting 

only the lower part of the stem. Of the two, take-all is 

more widespread and probably is the most important d isease 

of wheat in New Zealand at the present time. A recent 

survey of wheat root diseases showed take-all to be present 

in 73% of all crops sampled throughout New Zealand. 

TAKE-ALL 

The disease is caused by the fungal pathogen Gaeum:innomyces 

graminis which is found within the soil, on debris of cereals 

and grasses where it lives saprophytically or as a parasite 

on the living tissue of the roots and crowns of these plants. 

It is important to note that this pathogen will not survive 

in soil alone. 

Symptoms 

Infection occurs when dark runner hyphae produced by the 

pathogen grow along the surface of wheat roots branching 
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out to invade the tissue and eventually block off the vas

cular system. The direct result of this infection is a 

reduction of nutrient fiow to the growing plant. Wheat 

plants may be attacked at any stage of growth. If young 

seedlings are severely infected some may be killed while 

others, showing no obvious damage, will become stunted and 

produce fewer tillers. It is ~he symptoms of disease at 

this early stage which are responsible for the name take

all as a thinning out of the wheat crop occurs. Plants 

attacked at a later stage of growth show up as whiteheads 

with shrive lled grain and very often no grain at all. 

This type of infection produces symptoms referred to as 

'haydie' where premature ripening would appear to be taking 

place. The wet spring in 1979 favourable to take-all 

infection followed by hot dry conditions during December 

resulted in many crops showing 'haydie' symptoms in 

Canterbury. Other obvious symptoms of infection by G. 

graminis are blackened and rotting roots and blackened stem 

bases. The sexual fruiting bodies of the pathogen are 

often observed on this dark area as small dark spots 

protruding through the sheath. Although ascospores are 

rea'dily produced in late autumn they are not considered 

important as a source of infection. It is the mycelium 

in roots and stubble of infected crops and other host 

grasses which is important in spreading the disease. 

Conditions for build-up 

Con tlitions which favour the build-up of take-all are 

* 

* 

* 

continuous cropping with wheat and barley 

wet seasons which prevent stubble burning and break

:l.own 

presence of volunteer cereals and other weed grasses 
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in fallows preceding wheat crops, 

* high nitrogen levels in the soil. 

The sev erity of take-all disease of wheat is often variable 

because of its patchy nature within a crop, variations in 

climatic conditions and variation in soil types. It is 

well known that take-all can be more severe where wheat is 

grown in light, alkaline soils where moisture is abundant. 

In trial plots last season at Lincoln 100 % i n fection with 

C. graminis gave a yield red uction o f 47 % ove r uninf ected 

control plots while a similar infection level in Southland 

trials gave a yield reduction of 78 %. Under spring sown 

conditions at Lincoln a reduction of only 24% was measured. 

The results from the Lincoln autumn sown trial are similar 

to observations made in farmers paddocks throughout the 

season. Near Methven two fields showed almost 100% of 

plants carrying some infection and they yielded 2.3 and 2.6 

tonnes per hect are on a farm where unin f e c ted paddocks 

yielded 4.6 tonnes per hectare. 

Con trol 

What then can be done to control take-all? No chemical 

control is available and no worthwhile resistance has been 

detected in wheat varieties. Take-all must therefore be 

manage d in such a way as to obtain minimum infection levels. 

This can be done through a combina t ion of cultural measures, 

including rotations, application of fertilisers, weed con

trol and early ploughing of stubble to allow maximum time 

for breakdown in warm autumn soils. 

Introduction of a break crop into a continuous wheat rota

tion may reduce the incidence of take-all, but where con

ditions of wet autumn and spring prevail such as in Canterbury 

during the past three seasons, the break between wheat crops 
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need s to be much greater as stubble breakdown in the soil 

may still be continuing after several years. The wheat -

white clover rotation commonly practised does not encourage 

quick stubble breakdown and a wheat crop following a pea 

crop planted after the white clover may become infected 

with take-all. I ncorporating oats into the rotation may 

?e u seful as the species o f G. grcuninis on wheat and barley 

will not attack oats, thus take-all levels in the soil will 

decline rapidly. 

Burning of stubble will not necessarily reduce take-all as 

it is mainly in the roots where the myceliurn survives but 

it will reduce the amount of trash incorporated into the 

soil and therefore lessen the number of survival sites for 

the pathogen . 

Direct drilling of cereals has been shown to reduce the 

incidence of take-all as there is limited spread of the 

pathogen i n the und isturbed soil. Recently in Canterbury 

man y pe ople have associated this cultivation practice with 

take-all where twitch (Agr opyron repens) has been involved. 

The real problem here is that twitch is one of the best 

hosts for G. graminis and is present in many cropping systems. 

Al though the use o f herbicides prior to drilling may have 

killed the twitch the fungus in the dead rhizomes is still 

viable and capable of infecting wheat roots . Previous 

prac tice for twitch control involved continually bringing 

the rhizome s to the surface throughout the summer allowing 

them to dr y up and blow away taking the fungal myceliurn 

with them. 

Application of nitrogen to c rops can be beneficial where 

take-all occurs. It should be made clear however, that 

the pathogen is also benefitted by the presence of nitrogen 

and will increase its activity along with the increased 

growth of the whea t plant. Providing the wheat plants are 
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not stressed by moisture deficiency then the added nitrogen 

should enable the plant to reduce the effect of G. graminis 

infection. The use of slow release forms of nitrogen in 

early spring would be preferable to autumn application. 

In some countries a phenomenon called 'take-all decline' 

exists where levels of take-all are reduced following a 

period of continuous wheat growing. This is brought about 

by a corresponding build-up of soil micro-organisms which 

are antagonistic to G. grami nis. This takes several years 

and considerable yield reduction is likely to occur before 

yields will begin to improve. It is not known if this 

phenomenon exists in New Zealand where little continuous 

wheat cropping occurs. In Southland however, some farmers 

have grown crops of wheat for up to ten consecutive years 

and appear to have reached a level where take-all is not 

increasing. 

Research is currently underway to study the effect of 

rotations on take-all in Canterbury but in the meantime 

farmers will have to consider the past and present seasonal 

weather conditions and possibilities of take-all infection 

in the future, before deciding to plant a first or second 

wheat crop. 

EYES POT 

Eye spot of cereals ca used by a fungus Pseudocercospor eUa 

herpotrichoi des , and, while not as widespread in New Zealand 

as take-all, does have a serious effect on wheat yields in 

several cropping regions. 

Infection and syTIT{ltoms 

Infection can occur throughout the growing season although 

initial crop infection occurs in late winter or early spring 
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when spores of the pathogen are dispersed to the seedling 

coleoptile , germinate and infect the sheath tissue and 

often that of the leaves developing underneath. Seedling 

death is unusual and in most cases as the plant grows the 

eyespot lesions increase in number and size until when 

fully grown the plants are weakened at the infection point 

so that. they break o f f or bend resulting in lodging. 

Stems may break completely resulting in loss of all grain 

while in those that are lodged shrivelling of the grain 

will occur. The disease obtains its name from the oval 

grey to yellowish brown eyespot type lesions. When in-

fected stems are split open at the lesion the smoke-grey 

mycelium of the fungus is clearly seen. Infected stems 

often lodge in a straggling manner distinguishing them 

from the more uniform lo9ging of heavy crops in bad weather. 

Spores produced on infected seedlings and young plants are 

readily dispersed by rain to other wheat plants. Spores 

produced on diseased lesions are abundant after harvest 

on stubble and trash and may survive up to three years on 

wheat debris in the soil. 

Factors predisposing plants to eyespot are, low soil 

temperature, humidity within the crop, high nitrogen levels 

and a ready source of inoculum on stubble. Prolonged 

moist periods with temperatures of 3-14°c represent optimum 

infection conditions. 

Humidity within a crop canopy can be encouraged by high 

sowing rates, the use of nitrogen, presence of weeds and 

particularly undersowing with white clover . The latter 

condition is especially important in a wheat - white clover 

rotation and under direct drilling where clovers are not 

killed by herbicides . Eyespot would seem to be the most 

serious disease problem where direct drilling of wheat is 

being practiced . 

• 
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Control 

Source of inoculumis however, the most important factor 

responsible for disease outbreaks. As with take-all it 

is the presence of stubble acting as a reservoir for the 

pathogen which is important. Complete stubble removal by 

burning will reduce eyespot to insignificant levels. 

Where this is not possible deep ploughing will r educe the 

disease, but infected stubble can be exposed during l ater 

cultivation. During last season eyespot was observed in 

many Canterbury wheat crops and as with take-all this can 

be attributed to poor stubble hygiene and lack of decom

position during past wet seasons together with reasonably 

intensive wheat usage in rotations. 

Rotations are effective in reducing eyespot but complete 

elimination of the disease may be reached only after 

several seasons away f rom cereals. 

Differences in varietal reaction of wheat to P. herpotriahoides 

have b een recorded and some research is currently underway 

to investigate this point in New Zealand . This is however, 

a long-term project. 

Eyespot is readily controlled by f ungicide s . Both over-

seas and i n New Zealand the use of carbenda z i m p r o d ucts 

has proven successful in preventing the disease. Appli

cation o f these products , of which Benlate is the onl y o ne 

fully registered for this use in New Zealand , should be 

made at early stem extension (Feekes Growth Stage 6-7) . 

It is common practice in Southland where the disease is 

often widespre a d to apply this fungicide with a herbicide 

application. If weather conditions at a later growth 

stage are continuously bad a second spray application would 

probably be needed. Some use has also been made of a pro

duct known as Cycocel a plant growth regulator which shortens 

• 
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wheat plants and strengthens their stems to resist lodging. 

This practice creates a thickening of the canopy which 

has the disadvantage of encouraging foliage diseases . 



WHEAT - A COST BENEFIT ANALYSIS 

R.D. Lough 

Reseax'Clz Eaonomist 
Ag!'iaultural Eaonomias Researah Unit , Lincoln College 

BACKGROUND 

In the year ended January, 1979 the New Zealand Wheat 

Board paid out to growers nearly $36 million to purchase 

the 1978 wheat crop. During the 1978/79 year New Zealand 

total export receipts from the pastoral sector amounted to 

$2,898.7 million. Despite the fact that we are all 

vitally interested in a viable progressive wheat industry, 

let us not forget that in 1978/79 the total value of the 

New Zealand wheat crop was only the equivalent of 1.25% 

of the total export receipts from wool, meat and dairy 

products. However, while in total the wheat industry may 

lack size, the same industry directly effects everyone in 

this country. 

110 kg of meat; 

The average New Zealander eac h year consumes 

he also consumes 70 kg of flour. It is 

a brave Government that increases the price of flour and 

scorns the wrath of the Trade Unions and the whole range 

of protest groups including agitated housewives. I make 

this point because the majority of wheat growers must 

appreciate the relative significance of their industry both 

at the national level and as it affects our everyday living 

standards. 
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THE WHEAT GROWING UNIT 

It is a fact of life that the average New Zealand mixed 

c ropping farm is in reality a sheep farm with a "dash" of 

crop. Information collected from the National Wheat 

Growers Survey conducted by the Agricultura l Economics 

Re s ear ch Uni t (A .E. R. U.) at Lincoln College on behalf of 

the wheatgrowers sub section of Federated Farmers clearly 

illustrates this point . 

TABLE 1. PHYSICAL PRODUCTION 1978-79 

(areas in hectares) 

Canter bury 

Farm Area 235.3 
Area Cash Crop Harvested 67 .0 

Wheat 21.8 

Barley 16 .8 

Peas 9 . 9 

Small Seeds 13. 2 

Other 5. 3 

Total Stock Units 1635 

Carying Capacity per non 
harves ted ha (S .U.) 9.7 

% farm in cash crop 28 . 5 

% crop a rea in wheat 32.5 

Southl-and 

229.2 

24.6 

16 . 8 

2.9 

0.6 

1. 3 

3.0 

2296 

11.2 

10.7 

68.3 

Source: Economic Survey of N.Z . Wheatgrowers Enterprise 
Analysis No . 3, 1978-79. 

While livestock may dominate the physical production on 

mixed cropping properties in both Canterbury and Southland 

it should be noted that: 



* 

* 
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In Southland wheat represents 68% of the cropped 

area and it is the profitability of wheat that 

determines the profitability of the cropping 

enterprise. 

In Canterbury crops other than wheat represent 

67.5% of the cropped area and it is the profit

ability of these crops which have the major 

influence on determining the profitability of 

the cropping enterprise. 

It is therefore apparent that if by relating the New 

Zealand wheat price to world markets the prices received 

by producers for crops other than wheat can be increased 

then the financial viability of cropping in Canterbury 

will improve. 

If this is not achieved and the price received for live

stock products continues to respond to world inflationary 

pressures then the significance of livestock on mixed 

cropping properties in Canterbury will expand. 

THE WHEAT ENTERPRISE 

How profitable is wheat production? Table 2 summarises 

the pos ition over the last three seasons. It is apparent 

that, in Canterbury, increasing basic wheat price has not 

offset decreasing yields. A 29 % increase in direct costs, 

plus a 57% increase in machinery overheads has meant that 

the gross margin less machinery overheads in Canterbury 

have fallen by nearly 35% over the three seasons 1976-77 

to 1978-79. However it should be noted that had wheat 

yields in 1978-79 equalled those achieved in 1976 - 77, 

increasing direct costs and increasing machinery overheads 

would have been covered and returns to growers would have 
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TABLE 2. WHEAT GROSS MARGIN PER HECTARE 

Canterbury South'land 

1976-77 1977-78 1978-79 1976-77 1977-78 1978-79 

Yield per 
Hectare 
(tonnes) 

Gross 
Revenue ($) 

Direct 
Costs ($) 

Gross 
Margin ($) 

Machinery 
Overheads ($) 

Gross Margin 
less Machinery 

3 . 40 3 . 1 2.78 

360.73 369 . 38 343 . 94 

95 . 26 111.27 122.83 

265.47 258.11 221.11 

51.69 68.90 81 . 15 

Overheads ($) 213.78 189.21 139.96 

4.54 4.46 4.76 

466.47 515 . 90 593 . 41 

168.59 171.64 209 . 49 

297.88 344 . 26 383.92 

75.96 113.38 130.29 

221.92 230.88 253 . 63 

Source: Economic Survey of N.Z . Wheatgrowers Enterprise 
Analysis No . l and No. 3 . 

been constant at $213 - 216 per hectare. In Canterbury 

therefore, falling production and not prices has been the 

major factor contributing to the reduced profitabiLity of 

wheat production. 

In Southland both yield per hectare and price have increased, 

offsetting a 24% increase in direct costs and a 72% increase 

in machinery overheads with the result that in Southland 

the average return from wheat has increased from $222 to 

$254 per hectare . Once again the effect of yield should 

be noted . Given a constant 1976-77 yield the basic wheat 

price increase would have covered increases in both direct 
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costs and machinery overheads. The fact that wheat 

returns in Southland have increased can be directly 

attributed to the ~ncrease in production per hectare. 

What are the prospects for the 1980-81 season? The 

basic wheat price of $167.00. per tonne has already been 

announced. If we can asswne at this stage that costs 

will increase by twenty percent - the 1979-80 increase 

was assessed at sixteen percent - then a wheat costing 

could be swnmarised as follows using a three year 

average yield. 

TABLE 3. 1980-81 ESTIMATED WHEAT GROSS MARGIN PER HECTARE 

VALUES QUOTED ARE IN TONNES AND ~OLLARS 

Canterbury Southland 

Yield per Hectare 3.09 4.59 

Gross Revenue 516.03 766.53 

Direct Costs 147.40 251.39 

Gross Margin 368.63 515.14 

Machinery Overheads 96.18 156.35 

Gross Margin less Machinery 
Overheads 272.45 358.79 

It is immediately apparent that given average production 

per hectare the increase in the basic wheat price for the 

1980-81 season should cover the foreseeable input cost 

increases as well as increasing the overall level of wheats 

financial viability. However, the real significance of 

the price increase is best assessed by relating the returns 

from wheat to the expected livestock returns at two levels 

of production. 
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TABLE 4. THE RELATIVE PROFITABILITY OF THE TWO MAJ9R 

ENTERPRISES ON WHEAT GROWING FARMS 

Pe rcentage wheatgrowers 
with gros s margin p e r 
hectare from livestock 
e xceeding gross margin 
from wheat at:-

$15 / S.U. 

$20/S . U. 

After allowing for 
machinery overheads , 
percentage wheatgrowers 

Canterbury 

1978- 79 1980- 81 
(es t) 

35% 18 % 

58 % 25% 

whose returns per hectare 
from livestock exceed 
wheat at:-

$15/S . U. 65 % 37 % 

$20 / S.U. 74% 50% 

South Zand 

1978-79 1980- 81 
(est) 

17 % 6 % . 
27% 13% 

26 % 23 % 

48 % 36% 

During 1978-79 the majority of Canterbury wheatgrowers 

and a sig nif i c ant number of Southland wheatgrowe rs would 

have found livestock more profitable than wheat. Given 

a similar distribution of wheat yields, the announced 

increase in the basic wheat price, and a twenty percent 

increase in input costs , it is suggested that in 1980-81 

wheat will again become the more profitable of the two 

e n terprises on the majority of mixed cropping properties. 

FINANCIAL VIABILITY OF MI XED CROPPING FARMS 

Having established both a real and relative i.Ji\pro vement 

i n t he profitability of the wheat enterprise can we expect 

a boom in wheat production? I doubt it, since the under-
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lyin~ problems associated with the cropping sector are not 

solved merely by increasing the price of wheat. Capital 

re-investment and resulting stress on the cash flow 

situation will be eased temporarily but will not be solved. 

Table 5, which is an analysis of wheatgrowers financial 

statements for 1977-78, considers an intensive cropping 

pr operty where over half of the gross farm income is 

received from cropping and compares it with a livestock 

property where less than a quarter of gross farm income is 

receive d from crops. 

TABLE 5. CASH FLOW STATEMENT 1977-78 

Total area (ha) 

Stock units 

Area crop (ha) 

Wheat percentage area crop 

Cash farm income 
Stock purchases 
Cash farm expenses 

Cash farm surplus 

Non farm income 

Li ves took 
properties 

213 .4 

2,877 

15.5 

73.6 

55,801 
4,634 

32,440 37,074 

Increase in term liabilities 

18,727 

2,674 

2,635 

2,535 Sale of assets 

Total available cash 

Capital expenditure 

Loan repayments 

Personal drawings 

Taxation 

Cash surplus (deficit) 

9,999 

2,532 

8,214 

5,422 

26,571 

26,167 

404 

Intensive 
aropping 

233.6 

1,595 

103.3 

38.1 

73,532 
7,125 

49,373 56,498 

18,243 

6,240 

10,048 

17,034 

3, 134 

6,643 

5,465 

32,276 

4,239 38,770 

(6,494) 

Source: Economic Survey of N.Z, Wheatgrowers Financial 
Analysis 1977-78. 
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From these figures the following points should be noted: 

* 

* 

On livestock properties with less than a quarter 

of their gross farm income from crop, cash farm 

surplus covered personal drawings, taxation and 

loan repayments plus 26% of the capital expenditure. 

The balance of the capital expenditure came from 

non farm income, increase in term liabilities and 

sale of assets. At the start of the year sea

sonal overdraft at the stock firm or bank plus 

sundry creditors exceeded cash reserves and sundry 

debtors by just over $1,400. The marginal cash 

surplus will have in fact improved the liquidity 

situation. 

On intensive cropping properties cash farm surplus· 

covered personal drawings, taxation and only 44% 

of loan repayments. Increased term liabilities, 

sale of assets and non farm income covered the 

balance of loan repayments and 64% of capital 

expenditure. The balance of capital expenditure 

came from the run down of cash reserves held in 

the current account. Given that at the start of 

the year seasonal overdraft at the stock firm or 

bank and sundry creditors exceeded cash reserves 

and sundry debtors by over $12,700 this financing 

of capital expenditure from the current account 

only served to worsen an already tight liquidity 

situation. 

The situation whereby cash farm surplus is insufficient to 

cover personal drawings, taxation and existing loan repay

ments and wherenetcapital re-investment required to 

maintain the farming programme is financed by increasing 

term liabilities still further and by reducing liquid cash 

reserves cannot be continued indefiniteiy. 
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FUTURE POLICY DECISIONS 

The intensive cropping property cannot expect an increase 

in the wheat price on its own to resolve this situation. 

Wheatgrowers must firstly limit capital investment to 

"essential" replacements and avoid "luxury" investment to 

the extent that farming patterns may have to be altered 

in order to accommodate smaller or less technologically 

advanced plant. 

Wheatgrowers must pay more attention to detail and endea

vour to increase per hectare production . This, coupled 

with the increase in the basic wheat price, will alleviate 

much of the pressure on the cash flow. The ability to 

turn that cash deficit into a cash surplus, at least in 

Canterbury, will largely depend on whether or not the 

increased wheat price will significantly improve the prices 

received by growers for crops other than wheat. Having 

achieved a cash surplus the extent of this improvement 

will largely be in the control that wheatgrowers are able 

to exert over capital re-investment. 

The place of wheat has changed. It is no longer the 

foundation upon which a mixed cropping farm is built; it 

is merely one of the four corner stones. Those who accept 

this fact will adapt to growing wheat in the 1980's. 



WHEAT QUALITY 

THE CASE FOR IMPROVING WHEAT QUALITY 

Mr. A.G. Beadle 

Deputy Chu~rman 
New Zealand Wheat Boa.rd 

Wheat and flour quality have been matters of particular 

concern to the Wheat Board in recent years and in that 

time wheat quality, or to be more exact, too much wheat 

of the wrong quality in relation to the market's needs -

has been the cause of mor e problems for the Board than 

any other single issue. 

Which leads to the question "Are growers really interested 

in improving the quality of the wheat they grow?" or perhaps 

"Are wheat breeders really interested in providing superior 

quality as well as attractive yield in their wheat cultivars?" 

Certainly they are interested in the minimum standard 

for milling grade wheat but beyond that the answer gen

erally is "pay me for quality and I'll be interested". 

But, in effect, this is just what the present premium and 

discount system does. It pays a standard price for 

varieties with standard qualities; something extra for 

varieties whose qualities are above the standard and/or 

for which market demand exceeds supply; and something 

less for varieties whose qualities are below the standard 

and/or for which supply exceeds demand. 

Understandably, of course, growers do not quite see it 
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that way as over the years they have not been accustomed 

to considering the different quality requirements of the 

market for which they produce wheat. 

And this lack of concern for the market's quality needs 

above the required minimum has not been confined to 

growers. It was an accepted part of the system by all 

concerned until the Wheat Board's inter-industry meeting 

on wheat and flour quality in 1977. 

Progress has been made since the 1977 meeting with impro

ving wheat and flour quality but if we are to develop a 

viable milling wheat industry in New Zealand I believe 

that wheat breeders, wheatgrowers, wheat brokers and even 

the Wheat Board will need to be much more conscious of 

the market's quality needs in the future. 

In the absence of this consciousness we should not be 

surprised if there is increasing pressure from users of 

wheat and flour and consumers of flour products for 

imports to meet quality as well as quantity deficiencies 

in the domest wheat crop. 

Encouragement to this pressure in the future could come 

from -

* 

* 

* 

user demand for quality improvement to match 

rising material costs 

closer economic association with Australia 

the phasing out of import licensing. 

DEVELOPMENT OF N.Z. WHEAT INDUSTRY 

(and who is responsible for developing a viable milling 
whe~t industry in New Zealand?) 
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The Wheat Board Act places on the Wheat Board the respon

sibility for promoting the orderly development of an 

efficient New Zealand wheatgrowing industry. 

Clearly the Board can make progress in this only with the 

full co-operation of wheatgrowers. 

In my experience there has always been a high degree of 

co-operation between the Board and growers at the national 

level but at branch and 'grass roots' level this is not 

always so evident. 

Ar! indication of this was given by a recent Lincoln College 

survey which purported to show that wheatgrowers generally 

were not over enthusiastic about the Board . 

Although the Board regarded the manner in which the survey 

results were collected and publicised as 'unfortunate' to 

say the least, we did not really find them surprising as 

in our experience wheatgrowers generally have little under

standing of what the Board does for them. 

So perhaps as we have a captive audience of farmers, I 

could be permitted to digress a little from wheat quality 

and put in a plug for the Wheat Board. 

N.Z . Wheat Board 

The New Zealand Wheat Board is a non profit making statu

tory body with an annual turnover of about $120m from the 

purchase and sale of wheat and the sale of flour, bran and 

pollard. 

The Wheat Board AcL requires wheatgrowers to sell their 

milling g1ade wheat only t o the Board, 
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In return, growers have a guaranteed market at a guaran

teed price to the full extent of New Zealand's require

ment for milling wheat. 

And the Board must buy that wheat before the end of the 

season even if it is not what the market really requires. 

All marketing costs, apart from the cost of transport from 

grower's farm to nearest rail are met by the Board which 

recovers these costs in the price of flour. 

In addition, although not required to do so by the Act, 

the Board pays a storage allowance covering a substantial 

proportion of growers' storage costs as an assistance to 

growers with storage and finance until their wheat can be 

taken up by the Board. 

Again this is paid for out of the price of flour. 

In other words, wheatgrowers incur almost none of the 

costs associated with the marketing of their product and 

make no contribution to the cost of the Board's operations. 

What other sector of the farming industry is so fortunate? 

Without the Board, growers would, I suggest, be in a much 

less favourable situation. In Australia, as I understand 

it, growers carry all the costs of storage and distribution 

to the point of sale and also the administrative and export 

development costs of the Australian Wheat Board. 

One would think that in the circumstances growers night 

at least be mildly enthusiastic about the Board! But 

perhaps that is too much to expect especially when it seems 

that the only thing the majority of growers give the Board 

credit - or rather discredit - for is the setting of the 
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wheat price. 

This is, of course, the one thing the Board does not do . 

Wheat pricing is a matter for Government not the Board 

and in my experience the price set has generally been be

low that recommended by the Board. 

The Wheat Board Act also requires the Board to encourage 

wheat growing in New Zealand subject to certain limitations, 

and to encourage the use of New Zealand grown wheat . 

The Board is therefore committed to the twin policies of 

encouraging self-sufficiency in wheat production, within 

the limits set by the Act, and the production of wheat 

which will meet the different quality needs of the market. 

NEW ZEALAND MARKET FOR WHEAT 

This brings us to the questions . 

* vlhat is the market for wheat in New Zealand? 

* What are its quality needs? 

Those of you who have read the Board's paper "The Market 

for Wheat in New Zealand" publis hed in January, 1980 , will 

know that the Board assesses the market in quantity terms 

at a total of about 360,000 tonnes - 300,oo.o tonnes for 

milling and 60,000 tonnes for non-milling purposes. 

In quality terms the market's requirements for milling 

wheat are broadly -

* Wheat which will provide a 'stronger ' flour suit

able for the production of bread , cracker biscuits, 

fruit cake , puff pastry and similar products. 
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Wheat which will provide flour with not only 

'strength' but also high viscosity for the pro

duction of starch and gluten. 

Wheat which will provide a 'weaker' flour suitable 

for the production of sweet biscuits, short 

pastry, cakes and certain types of grocer's flour. 

Minimum standards for milling grade wheat are laid down 

in the Wheat Board Regulations . 

As a means of differentiation above the minumum standard 

the Wheat Board has classified · 'stronger' wheat as category 

"A" and 'weaker' wheat as category "B". Karamu, because 

of its inherent characteristics, is not satisfactory for 

category A purposes and is therefore classified as cate

gory B. 

The Board supplies wheat to flourmills in these two cate

gories and as far as is pract icable , in the quantities of 

each category required by t he mills. 

In percentage terms, market demand is normally for about 

80 percent 'stronger' and 20 percent 'weaker' wheat with 

the demand for the former being universal and the largest 

demand for the latter coming from mills supplying biscuit 

manufacturers. 

In an average season, the total wheat crop, with present 

varieties, could be expected to provide rather less than 

80 percent category A wheat and rather more than 20 percent 

category B wheat, the extent of the excess category B 

being largely determined by the quantity of Karamu grown. 

The Board endeavours to adjust the imbalance by making the 

lower end of the category B range avail ab l e to the f e ed 

trade. 
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Also, because of differing seasonal conditions, the 

percentages may vary from district to district and iri an 

overall poor season, total production and total market 

demand could be considerably out of balance in quality 

terms. 

In these circumstances, the Board can expect to receive 

strong complaints about wheat ana flour quality from users 

and consumers at both local and national levels. 

DEFINITION OF WHEAT QUALITY 

Having looked at the market and its needs, we can now ask 

ourselves "How should wheat quality be defined?" 

I suggest to you that wheat quality is like beauty - 'in 

the eye of the beholder'! 

In other words, what is top quality for a bread baker may 

not be at all satisfactory for the starch or gluten manu

facturer and will certainly not please the biscuit manu

facturer. 

Therefore, apart from a minimum quality standard, I believe 

that there can be no one definition of wheat quality which 

will be generally acceptable. 

MEASUREMENT OF WHEAT QUALITY 

Whatever definition or definitions we have for wheat qual

ity there must be means of reliably measuring what we are 

looking for. 

Broadly, consideration of a wheat's quality. cnaracteristics 

which wheat breeders should breed into new cultivars re

quires a measure of 
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its milling characteristics. All New Zealand 

wheat varieties, except Arawa, are regarded as 

having satisfactory milling characteristics. 

its baking characteristics. 

The second, of course, brings us back to the question of 

baking characteristics for what end use? 

Taking the three 'quality' divi~ions 0 f the market I have 

already referred to, my view is ~hat fox the first - bread, 

cracker biscuits and so on - the most important fact 0 l, 

though certainly not the only factor, is a measuie of a 

wheat's gluten quality and quantity. 

This, plus a measure of viscosity, would apply also to 

the second division - starch and gluten. 

And the third division, sweet biscuits, cakes, etc. could 

be said, in simple terms, to be a reverse of the first. 

However, I know that even these broad generalisations 

would be questioned by those with more technical knowledge 

than I have. I would suggest therefore that there is no 

one means of satisfactorily measuring wheat quality which 

will be generally acceptable. 

Our present bake score test system has proved very satis

factori for determining whether a wheat meets the minimum 

standard for milling grade but it was not designed for, 

nor has it proved reliable in, measuring quality above 

that minimum. 

I believe there is a general acceptance oi the bake score 

test as a base for quality determination but it certainly 

cannot be regarded on its own as an adequate measure of 
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wheat quality. 

What tests are needed to supplement it is a matter on 

which, at this time, there seems to be no general agree

ment. 

As I see it , our most urgent need if further progress is 

to be made with improving wheat and flour quality is gen

eral agreement on 

* 

* 

the characteristics we should be looking for in 

our wheat varieties to meet the different quality 

needs of the market. 

the test or tests which will provide a dependable 

measure of these characteristics. 

Until there is that agreement, wheatgrowers, flourmillers 

and the Board, whatever their reservations will have to 

continue to use the bake score test. 

For this reason, the Board's category A/B classification 

is based on this test. Category A wheat is regarded as 

wheat with a BF bake score of 34 and above and category B 

a BF score of less than 34. 

For various reasons - not all of which are associated with 

the testing system - there are occasions when the wheat 

supplied by the Board as category A turns out to be cate

gory B and vice versa. 

Until the stage is reached where -

* all test samples submitted by growers can be 

accepted as being fully representative of the 

lines being offered for sale. Regrettably, 
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this is not the case at present and although the 

samples submitted by a proportion of growers can 

be relied upon , in too many cases sampling appears 

to be very much a 'hit and miss' procedure. 

wheat testing methods can provide a reliable and 

repeatable measure of the main characteristics of 

the line on offer . 

the Board can be certain that the line of wheat 

it receives from a grower is in fact the line to 

which the test certificate applies . 

there must continue to be doubt about the dependability 

of the Board ' s A and B category divisions. 

PAYMENT FOR WHEAT BY QUALITY 

So can we talk about payment for wheat by quality? 

Because of the problems I have referred to in defining 

and measuring wheat quality in terms of the different 

quality needs of the market, I do not see it as a practi

cal propos ition . 

Also if wheat were to be paid for on a quality basis there 

would, under present conditions, need to be an instant 

means of checking that quality at point of delivery. As 

far as I am aware there is no such means which would be 

generally acceptable and because of the range of charac

teristics that go to make up wheat quality I would doubt 

the possibility of one being developed. 

However , if growers' sampling methods could be relied upon 

to provide a truly representative sample of the line being 

offered and there was no question that the wheat being 
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delivered was in fact from that line, the need for an 

instant check at point of delivery would become less · 

important. 

It is in this area that I believe wheatgrowers have the 

greatest contribution to make in improving wheat and flour 

quality . 

PAYMENT FOR WHEAT BY VARIETY 

As I see it, wheat quality is influenced mainly by the 

inherent characteristics of the wheat variety, the a~ea 

ir~ which the wheat is grown and the seasonal conditions 

in that area. I do not believe that growers, in growing 

wheat, can do much to influence quality other than by 

following good farming practice, particularly crop rotation, 

and growing the right variety for their area. 

I therefore regard the further development of the present 

method of payment by variety on a standard/premium/dis

count basis as the best way to encourage the production 

of the wheat qualities required by the market in about 

the quantities the market needs. Broadly, I see our 

present system developing towards -

* 

* 

a standard payment for preferred varieties by 

districts - preferred varieties would be bred for 

districts and a list of preferred varieties would 

be issued for eaci1 wheatgrowing district based 

on the characteristics displayed by the variety 

in that district over a period of time. 

a premium above the standard for a wheat variety -

grown in particular districts - with character

istics for which market demand exceeds supply. 
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a discount on the standard for a whe a t variety 

which 

* 
* 
* 

is being grown in excess of market demand. 

is not a "preferred" variety for a district. 

has unsatisfactory milling or other charac

teristics. 

contract growing of a wheat variety for which the 

premium and discount system is not appropriate 

e.g. only very limited market demand. 

However, until considerably mo re information is available 

on the characteristics shown by different varieties in 

different districts and the Board and grower representa

tives are satisfied from this information that a wheat 

variety does in fact perform differently in different 

districts, I would have reservations on moving too far 

towards different prices for the same wheat in different 

districts. 

Nevertheless, the Board and growers have already agreed 

that there could be this price differentiation between 

North Island and South Island Kara mu and it may be a 

district differential should also apply to Hilgendorf. 

However, as far as our standard wheat varieties are c o n

cerned , I would think that a move in this direction must 

be some time ahead. 

TEN TONNES PER HECTARE 

A most attractive thought to both growers and the Board, 

though I doubt we would both see it in quite the same way. 

For the Board it could mean self-sufficiency from less than 

half the present area at about half the present price but 

I do not think this is what growe rs would have in mind. 
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However, if we are talking seriously about quality is it 

really a practical possibility? As I understand it ·the 

general rule as far as wheat quality is concerned - and 

in this context I mean category A wheat quality - is that 

the quality level varies inversely with the yield. At 

present average yields are under four tonnes per hectare 

and quality for category A purposes is not all that high. 

If yield is to rise to 10 tonnes per hectare what happens 

to quality? On that point I suggest you should hear from 

those who are much better qualified fhan I to provide an 

answer. For my part, I would prefer the emphasis in 

wheat breeding placed on the development of a superior 

quality wheat with a yield sufficiently attractive to 

growers to ensure adequa·te quantitites are grown without 

the need for a premium payment. 

As I understand it, however, this would present breeders 

with a much more difficult problem than the production of 

a category B wheat which is what I believe a 10 tonne per 

hectare wheat would be. 

So unless you can assure me that a 10 tonne per hectare 

wheat can also mean a ninety plus percent category A 

quality wheat, I am afraid you can not get me at all 

enthusiastic. 

In concluding I would like to commend to you the words of 

a previous speaker who referred to farming - including 

wheatgrowing - as no longer merely a way of life but a 

business venture and to the reported remarks of Lincoln 

College's Principal when he said "It is important that 

the arts of agriculture be maintained at a high level and 

that quality as well as production be kept very much in 

mind". 
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May I leave you with the thought that a business venture 

which does not produce a product of the quality the market 

requires cannot expect to have a profitable future. 



IMPROVING WHEAT YIELDS - A COMPARISON 

M.J. Batey 

FaI'm Advisory Off ioer 
Ministry of Agricul ture and Fisheries 

Darfield 

It has been pointed out that over the last 20 years the 

wheat yields achieved in the United Kingdom have steadily 

increased, while the New Zealand average yield has remained 

virtually static. 

If we look specifically at the last 10 years, we see that 

while New Zealand average wheat yields have increased by 

about 12% , United Kingdom yields have increased by 21%. 

This has led to the United Kingdom average wheat yield 

being at present, 42% higher than ours. 

TABLE 1. INCREASE IN AVERAGE WHEAT YIELDS OVER 

LAST 10 YEARS (t/ha) 

N.Z . U.K. 

1967/68 - 70 / 71 3. 25 - - _-4.28 

I \ 
12 % 21% 

\ I 
1976/77 - 79/80 3. 65- - - 5. 2 0 

- - 42 %- -
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Much of the increase in the United Kingdom average wheat 

yields is a direct result of conditions facing the United 

Kingdom farmer 10 years ago, and the actions produced as 

a result. Ten years ago United Kingdom wheat growers 

were f acing conditions similar to those facing New Zealand 

whea t grower s now - increasing yields and prices for wheat 

had failed to keep pace with increasing costs, a nd p r o f it 

margins had become low. 

THE ENGLISH APPROACH 

I was fortunate in spending the 1978/79 year in the United 

Kingdom, and was able to study f irst hand their farmers 

approach to this problem. 

The approach to solving this low profit margin problem was 

two fold:-

Plant Breeding PT'ogranvne and Recommended Varieties 

An intensive plant breeding progr amme was initiated to 

produce varieties capable of h igh yields . The firs t 

variety released in this prog ramme was Maris Huntsma n in 

1972. Although since superceded, Maris Huntsman was the 

first variety with the potential of producing the magical 

10 ton nes per hectare. Since then, about 20 new varie ties 

have been released f or United Kingdom farmers, at the rate 

of two or three each year. Many of these varieties were 

bred and released on a regional basis. Now their 

Advisory Services produce an annual 'recommended variety 

list', stating the current top 10 varieties for each 

region, scoring each variety according to yield, grain 

quality and weight, straw length, disease resistance, and 

so on. 
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TABLE 2. RECOMMENDED VARIETIES OF WINTER WHEAr 

FOR SCOTLAND 1979 

Grain Yield 
as % of 
Aver.age 

Stuart 105 

Mardler 104 

Aquila 103 

Sentry 103 

Armada 100 

Kinsman 99 

Maris Huntsman 96 

Flanders 95 

Boquet 95 

Others have pointed out that these high yielding United 

Kingdom varieties are basically low quality feed wheats. 

While accepting this fact it must be pointed out that the 

best of their bread wheats still yield considerably higher 

than our varieties, and the fact that here in New Zealand 

10 tonnes per hectare has already been achieved at accep

table milling standards indicates there is a great 

unrealised potential in our own existing bread wheat 

varieties. 

I feel it is this unrealised potential in our own varieties 

on which New Zealand growers must concentrate. 

Blueprint of Husbandry Factors 

The second approach to the problem in the United Kingdom 

was to draw up a blueprint of husbandry factors designed 
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to determine the components of yield and management of 

most importance to maximising yield. I must emphasise 

that this was not designed to be a rigid recipe for 

growers to follow . It was merely an attempt to draw 

all the fractionated research into an overall management 

package, out of which it was hoped that with experience 

and trials they could determine the husbandry ingredients 

that were essential for a high yield, and those which 

were flexible and could be altered according to locality, 

season, variety and so on. 

The initial blueprint involved a system of high inputs 

of seed , fertiliser and chemicals , with pests and diseases 

being sprayed for on a preventative basis , regardless of 

whether they eventuated. It was a costly system, and 

although it achieved high yields , it often did not increase 

profit margins . But as more and more information became 

available from within the blueprint system, and more grey 

areas were ironed out, progress was made towards a final 

management package. 

MANAGEMENT PACKAGES 

The final management package which evolved from this ini

tial blueprint involves following a few essential principles , 

sets some crop component targets to be aimed for, and 

relies on a high level of management and continued crop 

surveillance to manipulate both the crop and the more 

flexible inputs . 

The basic principles to be followed in the United Kingdom 

are :-

* Good early e s tablishment of the correct plant 
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population. 

Fee9 the crop according to its stage of growth 

(nitrogen). 

Keep the crop green, and free of pests and 

diseases. 

Ensure efficient application of all inputs 

(timing, amount , method). 

Ensure efficient harvesting, drying and storage. 

Check the crop regularly, and make the appro

priate management decisions. 

Involved in these principles is the desire to achieve a 

few basic targets. 

* 

* 

* 

* 

300 plants per square metre, established post 

winter (in practice this has been 200 - 350, 

with the greater flexibility enabled by the use 

of nitrogen to manipulate tillering. The 

climate is also such that more tertiary tillers 

can survive and develop good ears than is the 

case in New Zealand). 

600 ears per square metre present at harvest 

(this is a minimum, with the range being 600 

800). 

40 grains per ear harvested. 

42 gram thousand grain seed weight. 



- 278 -

A combination of these principles and target figures has 

produced a management package adopted by growers of high 

yielding crops in the United Kingdom. 

Let me now comment on the husbandry practices which make 

up these management packages. 

Establi shment 

Aim to establish 300 plants per square metre post winter, 

assuming a 67% field establishment, and with the sowing 

rate determined from the thousand grain seed weight. 

The objective is to develop and feed the correct number 

of plants, each with two or three good strong tillers, 

which will have a greater probability of survival and 

development to large ears. The German Schleiswig-Holstein 

system, which aims for a plant population of around 400 

plants/square metre, and the Belgium Laloux system, which 

aims for 150 - 200 plants/square metre, followed by heavy 

early applications of nitrogen to boost tillering, have 

both been proved less economic than the United Kingdom 

system in Great Britain. 

The crop should be sown early - before mid October in the 

United Kingdom which would seem to equate to late April

early May in Canterbury - with an expected nine percent 

reduction in yield from delaying sowing by one month. 

If such yield advantages were conferred to New Zealand 

growers, they would easily pay for any costs associated 

with aphid control to contain Barley Yellow Dwarf Virus. 

Drilling should be carried out slowly, into a firm, even 

rubbly seedbed, with precision drilling giving the best 
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TABLE 3. EFFECT OF SOWING DATE ON YIELD 

Date Yield tjha 

Earliest 25 % 1 October 7.2 

Nex t 25 % 9 October 6.9 

Next 25 % 17 October 6 . 8 

Latest 25 % 3 November 6 . 5 

(Source: 

results. 

"Pointer s to Profitable Wheat - Towards A Ten 
Tonne Crop, 1979" Survey conducted by ICI 
of 10,000 hectares of Wheat in England) 

There has been shown to be no sigificant long 

term yield difference between tradtional cultivation, 

minimum cultivation, and direct drilling, therefore the 

choice of method has been based on other factors, such 

as economics, time, soil type, and farmer preference. 

Within these various techniques, many of the ' fine-tuning' 

points have been evolved, such as the advantage to burning 

stubble before direct drilling. 

TABLE 4. EFFECT OF STRAW DISPOSAL ON DIRECT DRILLED CROPS 

Method of Straw Disposai Wheat Gr ain Yield t / ha 

(Source: 

Baled 

Poor burn 

Good burn 

6.0 

6 . 2 

7.1 

"Pointers to Profitable Wheat - Towards A Ten 
Tonne Crop, 1979") 

The basic soil fertility should be good, in terms of phos-
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phate and potash. Nitrogen is not required at sowing 

for autumn crops unless drilling follows a very ~et 

summer/autumn, or a depletive crop. 

Seed should be heavy, high germination, high vigour, and 

treated with a systemic fungicide, such as "baytan" or 

"vita-flow". 

Feeding 

Applications of nitrogen should be varied according to 

previous cropping history, rainfall, plant population and 

stage of growth. It is considered that 200 kg of nitrogen 

per hectare is about optimum quantity of nitrogen to give 

a good yield without too much disease and lodging. Some 

of this will be supplied from the soil, and the rest 

applied as fertiliser. 

First applications of nitrogen are reconunended at G.S. 2 - 3 

of an average 60 kg nitrogen per hectare being used to 

manipulate tillering according to the plant population, 

with a second application at G.S. 4 - 6, of about 80 kg 

nitrogen per hectare. Two applications of nitrogen have 

almost always outproduced a single application. 

Some farmers give a third application just prior to ear 

emergence, at G.S. 10, but this appears to have debatable 

economic value . Most nitrogen is applied in the liquid 

form. 

CycoceZ 

Almost all top growers use Cycocel, a chemical straw 

shortener. Growers who use it can show a 15 - 20% yield 
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increase over those who do not use it. This yield 

increase is not, however, due to the Cycocel itself, but 

due to it giving the growers the confidence to use higher 

rates of nitrogen, without fear of lodging. It also 

gives some control over eyespot. It restricts the height 

of the average variety to around knee height or 60 ems. 

Weeds, Pests and Diseases 

Contrary to the initial blueprint, this whole area is now 

left flexible, and the general recommendation is to treat 

as and when necessary. 

The underlying message is that nitrogen will only be 

effectively used if the crop is free from competition 

from weeds, pests and diseases and free from moisture 

stress. In other words keep the crop green and clean. 

With weeds, autumn control with a spring follow-up if 

necessary is considered better than total spring control. 

Pest and disease control relies on close surveillance of 

the growing crop, and taking the correct action at the 

first sign of trouble. I was impressed to see ~ig growers 

in the United Kingdom paying technical representatives 

$10/ha to walk all their crops weekly, and initiate the 

control measures required. The emphasis is obviously on 

attention to detail. Most crops would receive at least 

one disease control spray, and usually more. 

Many growers use liquid nitrogen so they can use a tank 

mixed cocktail of nitrogen, cycocel and a disease spray 

such as Bayleton. 
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It was evident that growers could 'look knowingly' at 

their crops and recogni s e all the common pests and 

diseases , and were fully familiar with the various growth 

stages of the crop. 

Tram iines 

With often as many as six passes over a crop in the spring, 

many farmers have adopted the use of tramlines. This is 

where wheel marks are left in the crop by blocking off 

appropriate drill coulters, or spraying after emergence. 

Subsequent passes with tractors follow these wheel marks, 

and the distance between sets of wheel marks is designed 

to suit the width of spray booms and fertiliser spreaders. 

The procedure is designed to increase the efficiency of 

application of nitrogen and chemicals, and speed up these 

operations, as well as avoiding second growth from wheel 

marks. 

Surveys show a seven to eight percent yield advantage to 

trarnlining, which is more likely due to the increased 

efficiency of nitrogen and chemical applications, than 

the reduction to second growth. 

Inigation 

In those areas of the United Kingdom where irrigation is 

considered an advantage, water is usually applied at G. S . 

9 - 10, and again for grain fill . The second irrigation 

is considered as important as the first, in order to give 

high grain weights, and good quality. This is obviously 

of increasing consequence in Canterbury also, where the 

incidence of high screenings is increasing, even with 
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irrigation, as yields are pushed well above those of· the 

trials from which the early irrigation recommendations 

were made. 

Haw es ting 

The key phases here are "prepare your gear", "take care", 

and "take your time". 

SUMMARY 

* 

* 

* 

* 

Profit margins received by the average New Zealand 

wheat grower are low, and the only method an 

individual farmer has to improve his profit margin 

is to improve his yield; he must ensure he is an 

above average grower. 

We need to follow a similar pathway of district 

blueprinting and subsequently manipulating the 

components of crop yield in order to arrive at 

flexible management packages suitable for New 

Zealand growers in their respective districts. 

Some of the trial data necessary to draw up these 

blueprints is not available in this country, so 

I feel we must look at overseas data and attempt 

to extrapolate it to our conditions. 

Plant breeding must continue to develop quality 

wheats with the genetic potential to respond to 

higher levels of inputs, and with regional suit

ability. 

More research needs to be carried out with wheat, 

as indeed with all crops, on a complete 'manage

ment package' basis, rather than individual 
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husbandry components. This has been under way 

in the United Kingdom for 10 years, and on the 

Continent for 15 years, and I do not see why it 

should take so long for proven techniques to be 

adopted here. 

New Zealand wheat growers must be prepared to 

increase their inputs to the wheat crop, where 

it has been proved to be economic, and accept 

that the traditional 'low-cost production crop' 

is, in most areas, already a thing of the past. 

Farmer, advisers, technical agents, and all others 

associated with growing wheat must learn to under

stand the wheat crop and its growth, and give the 

crop the attention to detail necessary to achieve 

a high yield. 



IMPROVING WHEAT YIELDS - A POSITIVE APPROACH REQUIRED 

D.R. Macmil l an 

Farm Advisory 'Of ficer 
Ministry of Agriculture and Fisheries, Rangiora 

The theme of this session has concerned the production of 

a lOt/ha wheat crop. I believe this can be done. I 

feel we should adopt a more positive attitude to growing 

wheat. I believe the days are gone when you drill the 

crop, shut the gate and do not go back until the day you 

put the header into the paddock. 

In the past the weather has been blamed for most of crop 

yields generally not living up to expectations. Indi

rectly this may be so but in my opinion the main reason 

for failures has been a general lack of awareness of the 

necessa ry husbandry factors required to grow a high 

yielding crop. 

You will all have experienced the situation whe n you have 

ordered top quality seed from the merchant, prepared the 

ground well, drilled the crop carefully and thought you 

have paved the way towards a record yield. It is amazing 

how your hopes of a 6.7 t / ha (100 bu/ ac) crop are dashed 

as nutrient de f iciencies, weeds, pests, disease and 

weather prune the ultimate yield back to the usual 3 - 3.5 

t/ha . This situation occurs largely because the crop is 

continually adjusting - usually downwards - to the changes 

occurring in the growing environment. If, however, you 
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can exert sufficient influence on the crop by way of 

husbandry to ensure the downward spiral is avoided, then 

higher yields will be achieved. 

Rather than feeling satisfied if your yield sneaks up a 

few kilograms from your past average, it may be a more 

positive approach to say to yourself, "Why don't I get 

the maximum yield for my farm?". If you understand the 

reasons for past failures then you can do something about 

avoiding repeat performances in the future. 

COMPONENTS OF THE TEN TONNE YIELD 

Figure 1 traces the chain of events that lead to the final 

yield components of a wheat crop. 

FIGURE 1. 

/ 
EARS/m 2 

600~ 

PLANTS/m 2 

250~ 

40 

SEEDS/m 2 

360 

GRAIN 

WEIGHT 

42 

If we assume lOt/ha is our target we must aim for 600 

harvestable ears per square metre , 40 grains per ear and 

a thousand grain seed weight of 42 grns. If our target 

is somewhat less the figures will of course be lower. 
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In order to obtain 600 ears we must aim for at least 250 

plants per square metre established in an autumn crop. 

To obtain this number we will probably have to drill. 360 

seeds per square metre if we assume a 70 % field establish

ment. In order to get the correct seed weight to sow, 

in kilograms per hectare, multiply the thousand grain 

seed weight by 3.6. At this ~tage three things become 

apparent. You must be able to count, you need access 

to weighing scales to determine what your seed weight iJ, 

and a quadrat to help sample the plant and ear numbers 

in your crop. 

Seed merchants are now giving the thousand grain seed 

weight on the lines of seed but failing this it is a simple 

matter to weigh two lots of 200 seeds on some sensitive 

scales at the firm, chemist, M.A.F. or other source, 

A necessary item is a simple one tenth of a square metre 

quadrat. This can be made from No 8 wire. It should 

be shaped like a two pronged fork with each prong 38 ems 

long. The distance between the prongs should be 22 ems 

i f the crop has been drilled in 15 cm rows. Lay the 

quadrat across three rows of crop and multiply the number 

of plants and tillers by 10 to get the number per square 

metre. Take 15 to 20 samples per paddock to get the 

average for the crop. 

YIELD LOSSES 

Now that we have got the target figures in mind and the 

necessary tools of trade we can now examine our crop with 

some objectivity. 

It can be seen that the losses in yield potential accumu

late as various limiting factors show up during the grow

ing period of the crop. Many of these limiting factors 
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FIGURE 2. YIELD LOSSES IN WHEAT 

t/ha 
lC .... ~~~~~~~~~~~t/ha 

OTENTIAL YIELD 
wrong ve.r iety 

0 

result from incorrect man-made decisions. 

I shall highlight the main factors which I feel are con

tributing to poor yielding crops. 

Variety 

Firstly the correct wheat variety should be chosen for 



- 289 -

your farm. If a variety is chosen that yields 10% less 

than another grown under the same conditions, then you 

are immediately limiting the potential yield of the crop, 

and it is not even in the ground. 

If we assume that our potential for one particular variety 

is 10 t / ha, then by choosing the wrong variety we now have 

a yield potential 10 % less - 9 t/ha. 

Plant de f iciency 

The importance of sufficient plants per unit area has been 

stressed. If poor seed is sown which has poor germination 

then our target of 250 plants per square metre will not 

be achieved and again we are limiting our yield further. 

Drilling too late, too deep, and too fast will result in 

poor establishment. The adverse effects of pests such 

as slugs, grassgrub, wireworms and birds must also be 

avoided in attempting to obtain a satisfactory establish

ment. Our yield potential may be cut back a further 20 -

30% through management mistakes made at this stage and our 

yield potential may now only be 6.5 t/ha. 

It would still be a good crop if it did yield at that level 

but more problems are likely to occur yet before the crop 

is harvested. The average number of plants per square 

metre in North Canterbury crops is about 150 - 200. 

Ea:r deficiency 

The main yield component is ears per square metre and it 

is important that further losses in potential are minimized 

at this stage of crop growth. 
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Some of the main factors causing ear deficiency are nitro

gen shortage at tillering, speckled leaf blotch, and 

moisture stress, particularly in spring crops. Some of 

these adverse effects can be avoided through improved 

husbandry methods. Whereas 600 ears per square metre or 

more is a desirable level f or a high yielding crop, most 

crops I have examined in North Canterbury usually only 

have 300 - 350 ears per square metre. This is the main 

factor limiting yields in this region. 

Grain deficiency 

Further losses occur from growth stage 5 onwards when the 

number of grains/ear and grain size is determined. 

The usual numbers of grains per ear in our district is 

25 - 30/ear against our target figure of 40. Grain size 

is the final component determined and is satisfactory in 

most crops providing the flag and second leaves remain 

healthy whilst the grain is filling. 

Factors which play a part in limiting these components 

from growth stage 5 onwards include, moisture stress, 

nitrogen deficiency, weed competition, fungal diseases 

such as rus t and mildew, grain aphids and wind damage. 

Ha:rvest and storage losses 

Even when the crop is ready for harvest problems continue 

to occur as most farmers are well aware. If you have 

managed a crop successfully to this stage it is logical 

to ensure the crop is harvested when fit, with a well

adjusted header and stored in dry, hygenic conditions un

til disposal to the market. 
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It can be seen from the diagram that yield losses are · 

curnrnulative and the gradual decline from our target of 

10 t/ha to the average crop yield of about 3 t/ha is 

easily explained. A wrong decision early in the growth 

of the crop can have a more drastic effect on final yield 

than a wrong decision when most yield components are 

determined. 

Although some compensation occurs within yield components, 

this compensation is usually only partial and gradual 

decline in yield potential still occurs. 

For example. A crop may have insufficient plants per 

unit area and as a result .produce more tillers to occupy 

the available space. However, these secondary tillers 

will not yield as well as more plants with more primary 

tillers so the crop yield potential declines. 

ECONOMICS 

Figure 3 shows that the gross margin increases from $257/ 

ha to $1258 as the yield increases from 3 t/ha to 10 t/ha. 

If we superimpose the added cost of disease control and 

nitrogen, another 1.02 t/ha is required to cover these 

inputs. If less nitrogen or disease control sprays are 

required , the cost will of course be less. There is 

considerable scope to improve yields profitably even 

allowing for the extra costs incurred in trying to maxi

mize yields. 

CONCLUSION 

I have pointed out how some of the yield potential in ou r 

wheat crops is never realised due to insufficient attention 

by farmers to the husbandry factors affecting the yield 
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F I GURE 3. PROFITABILITY OF WHEAT 
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Furthermore I have illustrated the effect 

of increased yield on crop profitability with some allow

ance for increa sed inputs. 

Scope exists for most wheat growers to dramatically in

crease their wheat yields using the principle s outlined 
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in earlier papers and it is economically desirable for 

them to do so. I would like to list some of the main 

considerations that Messrs Batey, McCloy and I consider 

important in achieving a high yielding wheat crop. 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

OUR TAKE HOME MESSAGE 

Select a suitable paddock. 

Sow correct cultivar at correct weight per 

hectare - aim for 250 p/m2 . 

Drill in May 5 - 6 cm deep < 8 k.p.h. 

- aphicide if necessary. 

Apply seed bed P, N and K as indicated by soil 

test and paddock history. 

Apply fungicide third week August to control 

speckled leaf blotch and eyespot. 

Apply N. G.S. 2 - 3 if poor plant population 

G.S. 4 - 5 if good population. 

Weed spray and cycocel. G.S. 6 if required. 

Irrigate to f.c. at G.S. 9 - 10 Aut 

G.S. 3 - 5 - 8 - 10 Sp or 

as required. 

Apply fungicide late Nov/Dec for rust and mildew 

if present. 

Aphicide if required. 
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* Harvest when mature and dry if necessary. 

* Store in dry, pest + vermin free conditions. 

G.S . Feekes Growth Stage. 



IMPROVING WHEAT YIELDS A REVIEW 

B.L. McCloy 

Fanrz Advisory Officer (Seeds) 
Ministry of AgriauZture and Fi sheries 

Chris tchurch 

In this review I will sum up the various management options 

that are important in terms of wheat growing and put them 

together in what I call 'a management package'. 

The management of the wheat crop will be considered under 

three headings: 

* Establishment of the wheat crop 

* Spring Management 

* Harvesting and Storage. 

ESTABLISHMENT 

One of the major factors limiting yield is the below opti

mum number of heads per square metre and low head number 

is a result of either poor establishment or lack of tiller

ing and tiller survival - or a combination of both. In 

order to obtain an optimum of 600 heads per square metre 

evidence suggests that we should be aiming for a plant 

establishment of 250 plants per square metre. This esta

blishment phase is very critical if high yields are to be 

achieved. 

- 2~5 -
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Some of the factors affecting establishment are: 

Germination 

Germination is a measure of the seeds ability to produce 

a root and shoot under ideal or laboratory conditions. 

Few New Zealand wheats have a germination less than 90%. 

Vigour 

~if ferent seed lines of the same variety can vary in rate 

of germination, seedling growth, and field emergence; 

this is known as seed vigour. 

Under ideal conditions such as the laboratory germination 

test, differences in vigour between lines are not apparent, 

but when planted out in soil under stress conditions such 

as cold and wet soil, 'low' vigour lines will not emerge 

as well as 'high' vigour lines. Under non-stress condi

tions the germination test relates well to field emergence. 

However, a vigour test would be an advantage to differen

tiate lines of low vigour which would be expected to have 

poor emergence under stress conditions. As ye t no reliable 

vigour test is available but research work presently under

way at the Seed Testing Station in Palmerston North has 

identified some promising test methods. Further field 

work will be required before a vigour test can be offered. 

Seed Size 

Seed size can be regarded as a component of vigour. It 

becomes one of the important criteria for working out 

sowing rates. Seed size is now measured as the weight of 

1,000 seeds. There are large differences between lines 

and within varieties. In the 1979 sowing season the 
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average 1,000 seed weight for Kopara was 41 g per 1,000 

seeds, but the range was from as low as 36 g to as high 

as 52 g. The 1,000 seed weight is now included on Purity 

and Germination certificates for all cereal lines. 

Seed Health 

The use and correct application of a broad spectrum seed 

treatment will ensure that emergence failures due to seed 

or soil borne diseases are not common. 

Seed- Bed 

Ideally we should be aiming for a good clean, moist seed

bed which is not too fine nor too cloddy. The seed-bed 

should be free of crop residues and other grass volunteers 

that could a ct as potential disease sources. 

Time of Sowing 

In lack of suitable research evidence, but based on adviser 

and farmer experiences the optimum time for autumn sown 

wheat is early May. This will allow effective root growth 

and a well developed seedling prior to winter. A well 

developed root system will help alleviate a potential 

moisture stress in late spring to summer. 

Early sewings will require protection against late flights 

of cereal aphid (BYDV problem) either by application of an 

insecticide down the spout at drilling or by spraying with 

a suitable insecticide sometime between the end of June 

and the end of August. 

It could be included as a tank-mix with a suitable herbi

cide or fungicide application in August . 
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Sowing Method 

The drilling depth should not exceed 5 cm, the optimum 

being 2-3 cm in a good seed-bed. 

The drilling speed should not exceed 7 km per hr and so 

maintain an even distribution of seed down the row. Work 

in the United Kingdom has shown that the highest yields 

usually come from precision drilled crops. Although this 

is not a common practice it does highlight the importance 

of seed placement, the depth of sowing and the slow speed 

at which the operation is carried out. 

Sowing Rate 

Traditionally autumn wheat has been sown at 100-130 kg per 

ha with no account taken of seed size and therefore no 

account of the possible number of plants that will esta

blish per square metre. 

After several years of trial work, at Lincoln, Dougherty 

and Scott showed that optimum yields were obtained from 

sowing rates which gave 250 plants per square metre. 

Increa~es in sowing rate that give above the optimum number 

of plants established result in yield depressions, due to 

a decrease in the number of grains per spikelet, and this 

is not entirely compensated fo r by higher head population. 

When working out sowing rates we must know the 1,000 seed 

weight of the line, and the expected field emergence (EFE) 

of the line. For autumn sown wheat in Canterbury recent 

research work has shown an E.F.E. of 70% to be realistic. 

See tables 1 and 2. 
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TABLE 1. SOWING RATE AND ITS EFFECT ON PLANT NUMBER 

Soiving Rate 

1,000 seed wt (gms) 

No seeds/m 2 

No plants/m2 at 70 % E.F.E. 

TABLE 2. 

Desired plant popuZation/m 2 

At 70% E.F.E. seeds/m 2 

1,000 seed wt gm 

Sowing rate kg/ha 

35 

340 

240 

120 kg/ha 

SOW BY SEED NUMBER 

250 

360 

35 40 

126 144 

SPRING MANAGEMENT OF THE WHEAT CROP 

45 

265 

185 

45 

162 

Before I review the various aspects of the crop husbandries 

I think it is important that we are familiar with the Growth 

Stages of the wheat crop. See figure 1 on next page. It 

is important to time our management practices to suit the 

stages of growth the plant is at and not by calendar dates. 

Use of Ni trogen Fertilizer 

Nitrogen fertilizer is one of the most powerful management 

tools that we have available for manipulating crop yields. 

Mi s-used or badly timed nitrogen applications can cause 

yield reductions, but if the right amount is applied at the 
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GROWTH STAGES IN CEREALS 

1 2 3 4 5 6 7 8 9 10 11 12 13 

FIG. 1. FEEKES GROWTH STAGES IN CEREALS 

right time it can have a very beneficial effect on yield. 

The timing and amount of nitrogen applied are operations 

which the farmer does have some control over. The reason 

for applying nitrogen is to either increase tillering or 

increase the tiller survival rate, so as to make sure we 

harvest the optimum number of heads. 

Under New Zealand conditions there are two critical growth 

stages at which the application of nitrogen may increase 

yield. The first is at GS2 to stimulate tillering. The 

second at GSS or spikelet initiation to increase the til ler 

survival rate; it may also have a smal l positive effect 

on the number of grains per head . Under New Zealand con

ditions late applications of nitrogen - after GS7 - will 

not give yield increases but may have an effect on the 

protein level. 
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We should be aiming to establish 250 plants per square 

metre and I consider that the timing of our nitrogen appli

cation should hinge around the number of plants that have 

establ;j,shed. 

If our plant populations are below this number we should 

apply nitrogen at GS2 to stimulate tillering. 

If above 250 we should hold back our nitrogen application 

until GS5 because we only require the main shoot plus one 

or two tillers to give us our optimum head number. 

The amount of nitrogen applied to the crop should be governed 

by the amount of leaching that has occurred during the 

winter months, the previous cropping history of the paddock, 

and the ability of the soil type to withstand these popu-

lations. We must take note of the amount of soil moisture 

that will be ava·ilable later in the season either from the 

soil profile or from irrigation. 

Disease Control 

Disease control now plays a very important part in our 

management package for increasing and maintaining higher 

yields. See other papers in this review of wheat produc

tion regarding diseases such as take-all, mildew and rust. 

Let me comment briefly on some aspects. 

Speckled leaf blotch must be controlled early in the growth 

cycle of the wheat plant. If not controlled it can cause 

yield loss through reduction in the number of grains per 

head and secondary infestations on the flag .leaf causes 

reductions in the individual seed weight. Therefore if 

the disease is present it must be controlled in early spring 

- say mid August . If eyespot is detected in the crop at 
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GS7 it must be controlled. 

The most important part of any disease control policy must 

be the regular inspection of the crop for disease outbreaks. 

If mildew or rust are detected and starting to build-up, 

espec ially on the upper leaves some action must be taken 

against them. This will usually mean spraying with one 

of the new systemic fungicides between GSl0-10.5. 

There is no point in spending time and money on growing a 

good crop, if we are not going to pay attention to the 

effects the disease can have on our potential yields. 

Weed Control 

On most cropping farms, weed control tends to be a 'as is 

when is necessary' type of application. I see no reason 

why this approach should change provided we are aware of 

the various weed problems. 

Different farms will have different weed spectrums, and 

therefore require different management practices and 

chemicals to control them. 

Pest Control 

Like weed control, pest control also tends to be a 'as is 

when is necessary' type of application. 

Most insects can be controlled by the application of a 

suitable insecticide either at establishment or at a stage 

when the pests are likely to become a potential problem. 

Irrigation 

Earlier comment in this review suggests that for winter 
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wheat on the light soil, one irrigation when the soil 

moisture level reaches 10% gives the best yield response, 

this usually occurs about GS-10 or booting st~ge. For spring 

sown crops under good fertility conditions, or where 

nitrogen has been applied at drilling to poorer fertility 

crops, irrigating at the 10% soil moisture gave excellent 

returns in most years. This usually required two irri

gations, one at GSlO and again at GSll or milk ripe stage. 

Where nitrogen was applied at the tillering stage the yield 

response to irrigation were increased. 

On these lighter soils the yield responses were mainly due 

to increases in grain weight from a very small grain with 

a 1,000 seed weight of 32 gm to a 1,000 seed weight of 

44 gms. 

All of this irrigation research work has been undertaken 

on the lighter Lismore soil type which represents only a 

very small fraction of the wheat growing area. 

On the medium to heavy soil types limited research work 

has shown that the response to irrigation is a result in 

an improvement in tiller survival, and that spring sown 

crops are generally more responsive than winter sown crops 

to irrigation because they are more suscepti ble to moisture 

stress. 

If irrigation is available on the medium and heavy soil 

types it should be used whenever a moisture stress is likely 

to occur , especially during the floret growth and grain 

filling stages. 

Use of Straw Shorteners 

The direct effect of a straw shortener , as the name suggests, 

is to cause a reduction in stem length and slightly increase 
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the diameter of the stern. The nett effect is to increase 

straw strength and allow better root development. This 

does not result in any large increases in yield but does 

allow us to use higher rates of other inputs, especially 

nitrogen, which if applied at the right time can result in 

benefic i al yield increases. The straw shorteners should 

be applied at the beginning of GS6 or stern elongation stage. 

HARVESTING AND STORAGE 

, The main objective of any harvesting operation is to safely 

gather and store all the grain that we have paid so much 

attention to producing. 

This involves correct timing for harvesting and correct 

combine settings. 

If the grain is to be artificially dried make sure you are 

familiar with the techniques of grain drying. 

Also ensure that the silos are clean and free of insects 

and vermin. Remember that a 60 tonne silo full of grain 

is like having $10,000 in cash in one pile! 

SUMMA HY 

In summary I quote a paragraph from an article entitled 

Cerea l Growing , Past , Present and Future. 

"ATTITUDE TOWARDS THE CROP 

"One of the principal themes of the modern approach 
to cereal growing has been to emphasise the need for 
attention to detail. Again, this is not new. 

"In 1771 Henry indicated a considerable respect for 
the physiology of the wheat plant when he commented: 
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'When the season of tillering is past, no culture will 
make the plant throw out more branches, and after. the 
ear has shot, it is impractical to make it larger. 
After the time of blooming, there is no adding one 
grain more than is already formed in the ear'. 

"This is all sound observation, but now we are advo
cating that farmers fully understand the growth 
stages of the cereal plant, so Henry's final comments 
are even more remarkable: ·'It is therefore of impor
tance for us, to know the periods of growth of the 
different parts of the plant: and that if we happen 
to miss assisting it at one time we may improve it 
at another' . 

"However, the embarrassment does not stop there. In 
1577 Barnaby Googe stated that: 'The best dung for 
ground, is the masters foot'; which must be the 400 
year old precursor to our present advice, to regularly 
inspect your crops. 

"Statements such as this, made 200 years ago, cause 
one to wonder exactly what we have achieved since 
that date." 



ESTABLISHMENT AND MAINTENP.NCE OF GRASSES AND LEGUMES ON 

DRY HILL COUNTRY 

INTRODUCTION 

D. J. Musgrave 

Scientist 
M. A. F., Palmerston North 

The dry hilly and high coun try cover some 1.25 m ha in 

North and Central Ota go and along the east coast of the 

South Island and a further 1.0 m ha in the North Island . 

This country makes a substantial contribution to New 

Zealand's export receipts . However , surveys (Whitby 1979; 

N. Z. Meat and Wool Board ' s Economic Service 1978) show 

that carrying capacity and stock performance are not high 

(Table 1 . ). 

TABLE 1 . PRODUCTION LEVELS 1976 / 77 SOUTH ISLAND 

HILL AND HIGH COUNTRY AND THE Ma cKENZ IE 

S . I. HiU 

Stock Units/ha 2 . 8 

Lambing % 93 . 6 

Meat (kg/ha ) 29 . 7 

Wool (kg/ha) 1 0. 6 

(kg/su) 4. 6 
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S . I . High 

0.74 

8 2. 6 

4 . 6 

3.0 

4. 5 

Mackenzie 
Dry/Moist 

0.68 

84 . 5 

2 . 9 

5 . 1 
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Allison (1979) reviewed the potential for increasing 

animal performance in the hill and high country, cover

ing such factors as Selenium, oestrogenic pastures, and 

sheep and cattle breeds more suited to modern patterns 

of farming. He also highlighted the importance of 

preferential or selective nutrition of young sheep and 

cattle, and of ewes over the mating and lactation periods. 

With the very uneven distribution of pasture growth in 

the dry hill country, selective nutrition is not easy 

because of the poor match of supply and demand for feed 

(Figure 1) . What follows is a brief review of the 

~tate of the ar~ of dry hill country improvement and, of 

the management practices available to improve the match 

of supply and demand. 

FIGURE 1. SUPPLY AND DEMAND FOR FEED 

ewe requirement 

\ sunny face production 

OM/DAY 

\ / \ 
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LAND PREPARATION FOR OVERSOWING 

Since the existing vegetation in the dry hill country 

encompasses the range from bare scabweed associations to 

tight browntop and danthonia associations, I will endeavour 

to cover a number of different situations. 
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Any sward treatment has the objectives of minimising 

competition from the existing vegetation and maximising 

the protective cover effect of the existing vegetation. 

Since these objectives tend to be conflicting, the treat

ment used is generally a compromise, depending on the 

specific circumstances. 

ScaiJweed associations 

Although the existing vegetation will be competing for 

scarce moisture, the nature of the country does not 

warrant any treatment to reduce competition. Since the 

capacity of the vegetation to generate cover is minimal 

no spelling before sowing is justified. 

Annual grass-legumes associations 

Because of the better growth on these sites, spelling to 

increase the amount of cover gives a marked improvement 

in establishment (Musgrave 1977a). If the cover consists 

mainly of annuals such as haresfoot trefoil, a light 

spray with 0.5 kg per ha of paraquat checks the severe 

competition from the establishing seedlings in the spring 

and autumn, and in trial work with lucerne has given a 

twofold increase in establishment. The economics of 

using such a spray are entirely dependent on the relative 

costs of spraying and seed costs. 

Browntop associ ations 

The amount and density of the herbage present seems to be 

the most critical factor, with plant survival being best 

on sparser sites, although some herbage cover is desirable 

to aid establishment (Cullen, 1971). The use of paraquat 

does little to assist clover establishment except on the 
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densest swards, but greatly aids grass establishment. 

If paraquat is not used, then hard grazing prior to 

seeding is desirable (Douglas 1967) and continuous set 

stocking after sowing reduces the suppressive effect of 

the existing vegetation (Cullen 1971) . 

Danthonia associations 

Physically, the problems with these swards are similar 

to those with browntop swards. However it has been 

cle arly shown that a toxin from danthonia roots severely 

restricts the establishment of all legumes by its adverse 

effect on nodulation (Beggs 1962; Parle 1964; Janson 

and White 1971). 

Although there is an understandable reluctance to add an 

expensive step to the oversowing process, the use of 

paraquat at 0.5 kq a.i. per ha (Cullen 1971) or with 

danthonia 2,2-DPA 2.7 kg/amttrole 1.1 kg a.i. per ha 

(Nixon 1971) or glyphosate at 0.5 - 1.5 kg a.i. per ha 

(Campbell 1976) will normally give at least a twofold 

increase in establishment of legume. However the major 

advantage of using chemicals to aid establishment is that 

they allow the introduction of improved grasses straight 

into a native sward from initial oversowing, so that the 

result obtained is similar to that obtained from cultiva-

tion (Beggs 1975) . Without the use of chemicals, oversown 

swards remain legume dominant for a considerable period, 

with a slow build up of improved grass species. Although 

the effect on total production may not be great, (White and 

others 1972) grasses are vitally important for increasing 

the spread of production, particularly by their ability to 

stand into the winter. This gives a more rapid return on 

the initial investment - an important factor in the present 

economic climate. 
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Scrubweeds are widespread in many areas of the dry hill 

country and they must be removed before development can 

proceed. The economics of the various mechanical 

methods of removing scrub vary depending on the nature 

of the problem, but in many instances the use of a her

bicide, such as 2,4,5-T is the most cost efficient way 

of removing the scrub. There would be few of you here 

today who would dispute the importance of 2,4,5-T in the 

hill country economy. 

FERTILIZER APPLICATION 

The soils of the dry hill country are generally reasonably 

fertile since they are mainly Brown Grey Earths and Yellow 

Grey Earths. Their fertility declines and fertilizer 

requirements increase with increasing rainfall and temper

ature (Leamy and others 1974). 

Soil pHs are also relatively high and trial work suggests 

that a pH of 5.5 - 5.7 is adequate on South Island soils 

(Crouchley and others 1976), although on some of the North 

Island soils a pH of closer to 6.0 is probably desirable 

(Crouchley and others 1976). 

Phosphate is not de f icient on the driest Brown Grey Earth 

soi l s (Leamy and others 1974) but is required in increasing 

amounts up to the equivalent of 250 kg per ha per year of 

superphcsphate, up to a rainfall of about 1,200 mm per 

year (Crouchley and others 1976). 

Sulphur deficiency is universal throughout the dry hill 

country and trial work has suggested that 30 - 50 kg per 

ha is required to maintain adequate sulphur . (Cossens 1980; 

Crouchley and others 1976; Leamy and others 1974). 
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Traditionally we have used superphosphate with varying 

amounts of elemental sulphur mixed in powder form . 

However there are two recent advances which can improve 

the efficiency of fertilizer use in the dry hill country: 

Appiiaation o f elemental, sul phur f ro"! a heiiaopter 

As elemental sulphur can form explosive mixtures, it has 

not been desirable to use more than 23% elemental sulphur 

in a fertilizer mixture sown by a fixed winged aircraft. 

Since the phosphate portion is not required in the drier 

areas, the use of sulphur fortified superphosphate is an 

unjustified use of an imported, diminishing resource. 

In 1978 it was demonstrated at the Glenbrook Station, 

Omarama, that a helicopter with a bucket and spinner 

slung beneath, could spread elemental sulphur quite safely. 

The costs of applying sulphur in this way can be quite 

competitive, although flying costs will vary depending 

on the situation (Table 2). However as elemental sulphur 

TABLE 2 . COSTS FOR 30 KG/HA SULPHUR, AT OMARAMA - $ 

Fertiliser 

Freight 

Flying costs 

Total 

Less Subsidies 

Wet-mix su?phur super 
25% s 30% s 

12.50 10.25 

4.15 3.30 

2.95 2.35 

19.60 15 . 90 

16 . 13 13 .12 

ELementa'l sulphur 
+Lime A'lone 

4.25 3.25 

3.55 1.00 

2.95 6 . 50 

10 . 75 10 . 75 

9.81 10.75 

is only slowly available, the production obtained from 

using 30 kg per ha of elemental sulphur is only 50%, on 
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rise in soil moisture in autumn should give a longer 

period for the seedlings to establi s h. Further work 

(Musgrave 1977bl has suggested that this is not neces

sary; rather, spring rainfall is generally more 

effective for seedling establishment , since it is falling 

on a soil already moist from the winter . It was also 

shown that there was a great variation in the optimum 

time depending on the site, early August giving best 

results on a low altitude sunny face - somewhat later 

than previous recommendations. 

There was a broad relationship between soil temperatures 

and establishment from a wide range of sites (Fig. 2), 

varying from a low sunny face to a flat site at l,SOO m 

altitude (Musgrave 1977b). Germination proceeds very 

FIGURE 2. CLOVER ESTABLISHMENT AT FIVE SITES - TARA HILLS 
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slowly below 4 - s0 c (McWilliam and others 1970; Ellern 

and Tadmor, 1966) which is about the same temperature at 

which growth starts (Blackman 1936) . Brockwell (1962) 

has suggested that rapid germination is essential for good 

nodulation, s o poor e s t a blis hment b e low soil temperatures 

of s0 c is not unexpected . Dowl ing and Smith (1976) found 

that there is a rapid fall off in seedling establishment as 



- 313 -

a dry site (Ludecke 1965) to 80% on a wetter site (Musgrave, 

unpublished data) of that from 30 kg of gypsum (the sulphur 

form in superphosphate), although the difference lessens 

with time (Lud ecke 1976). Further trial work has been 

initiated to clarify the differences in response between 

t he t wo f o rms . 

A possible a dva ntage of this method is a reduction in 

striping resulting from the better distribution from a low 

f lying helicopte r and spinner, compared with a plane hopper. 

The development of wet-mi:x: sulphur super 

In this process molten sulphur is mixed into the superphos

phate during manufacture; and as the mixture cools, the 

sulphur forms micro-crystals giving much greater surface 

area than that of elemen tal sulphur in dry-mix sulphur 

super. This product is generally more effective than dry-

mix super par t icular ly in moist env ironments (Sinclair pers . 

eormz.). The other advantage is, that because of the reduc

tion in sulphur dust level , up to 25 % elemental sulphur can 

be used in super giving a total sulphur content of 30 % com

pared to the normal 25 % to be spread from a conventional 

aircraft. This gives a worthwhile cost saving on drier 

sites (Table 2). 

TIME OF SOWING 

There have been a large number of trials which have included 

different times of sowing as part of broader investigations. 

From these , the convention of late winter/early spring over

sowing, and sowing earlier rather than late has generally 

been adopted. However, in a dry environment, the time 

when moisture conditions are likely to be suitable for 

seedling e stablishme nt is limited. 

Douglas (1970) suggested that coinciding sowing with the 
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soil moisture decreases, and work at Tara Hills demon

strated quite a close relationship between establishment, 

soil temperature and soil moisture (Musgrave unpublished 

data). 

SEED COATING 

Many trials have shown that inoculation is essential for 

legume establishment in most tussock grassland soils, 

although large areas have been developed with uninoculated 

clover seed (Tothill 1958) . This can be a very risky 

practice on South Island soils since the only areas where 

satisfa~tory populations of clover rhizobia can be pre

dicted are those where haresfoot trefoil occurs (Lowther 

1976) . Where haresfoot trefoil is present and on all 

North Island soils (Greenwood pers. aorrm. ) white clover will 

nodulate effectively. Subterranean clovers though should 

always be inoculated. 

Because of the relatively high pH of the dry hill country 

soils, the main effect of pelleting will be to increase 

the survival of rhizobia on the seed, both before and 

after sowing (Table 3) (Lowther 1976) . With the improved 

TABLE 3. EFFECT OF SEED TREATMENTS AND COVER ON CLOVER 

ESTABLISHMENT AT WAN AKA (Lowther / 19 7 6) 

Not inoculated 

Inoculated 

Inoculated + Pellet A 

Inoculated + Pellet B 

Rhizobia/ seed 

43 

430 

2,500 

% Establishment 
open fern aover 

3 

15 

25 

49 

3 

46 

78 

95 
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quality of inoculants commercially available, the responses 

obtainable from pelleting can only be economically justi

fied for fairly exposed conditions (Lowther pers . ool711l .). 

With the lack of precision shown by most aerial operators 

in placing seed and fertilizer close together, the possi

bility of using nutrient coatings is an attractive one. 

Scott and Archie (1978) have shown in the MacKenzie that 

at least a two-fold response in clover establishment can 

be obtained by using an elemental sulphur coating (Table 

4) . This is of particular importance for the very dry 

TABLE 4. EFFECT OF NUTRIENT COATINGS ON CLOVER 

ESTABLISHMENT IN THE MacKENZIE 

(Scott ·& Archie, 1978) 

Coating Treatment Growth Score 

Inoculated only 1.5 

Inoculated + lime 3.1 

Inoculated + gypsum 2.9 

Inoculated + sulphur 4 . 2 

hill country , which is not phosphate responsive, since it 

raises the possibility of oversowing seed alone and only 

applying fertilizer when it can be seen that establishment 

has been obtained. Sowing seed alone c annot be recommended 

without nutrient coating , since there can be considerable 

seedling mortality even within a year (Musgrave unpublished 

data) . Scott and Archie (1978) have calculated that a 

sulphur coat should be able to supply adequate sulphur for 

the first season ' s growth. 
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GRASS SEED? 

The very low nitrogen status of tussock grassland soils 

has meant that there has been a concentration of research 

on the introduction of legumes to improve their nitrogen 

status . The place of improved grasses in the system has 

generally been neglected, The only critical results are 

from Hunua (White and others 1972) which suggest that rye

grass may give an increase in dry matter yield on shady 

faces. 

Thus any j ustification for spending money on grass seed 

in an oversowing programme must come from intelligent 

observations and extrapolation of results from other areas. 

Objectives in adding {l1'<ZSS seed 

Increases production of diges t ible dry matter . With l axly 

managed, set stocked pastures, where there is an accumu

lation of over-mature and dead material, the degree of 

utilizati o n obtained does not warrant the expense of 

including grasses in the mixture. With more intensive 

manageme nt the small increases obtained wi t h ryegrass by 

White and others (1972) give some indication of what can 

be achieved in the short term and observations sug gest 

that the proportion of high fertility grasses will continue 

to increa se, with time and good management. 

Extension of growing season. Although there is no data to 

prove this, there are a number of indications which suggest 

the effect is a real one. Suckling (1975) showed that 

improved pasture on a sunny face extended the growing 

season by six to eight weeks in both spring and autumn. 

The major difference between the two swards was that the 

improved pasture had twice the ryegrass content of the 

unimproved pasture. Several authors have also commented 
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on the promise of some cocksfoot cultivars in cool season 

activity and drought resistance (White and Meijer 197'9; 

Douglas 1966; O'Connor and Clifford 1977). 

Improved aapaaity to winter stoak. Vartha and Clifford (1971) 

recommended the use of S.170 tall fescue and Apanui cocks

foot, because of their superior keeping quality as standing 

hay. Douglas and Drew (19G9) showed that frosted cocks

foot has a low digestibility, however Allan (pers , 001m1,) 

has shown at Tara Hills that in August, ewes can gain 

weight on frosted cocksfoot at 1,000 m altitude. Data 

collected from the irrigation block at Tara Hills has 

shown that mid winter digestibility of timothy and tall 

fescue is substantially higher than that of cocksfoot 

(Musgrave, unpublished data). There is little doubt that 

introduced grasses can make a substantial contribution 

towards wintering stock, particularly on sunny faces. 

Grasses are very sensitive to competition in the establish

ment phase. Vartha and Clifford (1973) have shown that 

coating grass seed can increase seedling establishment 

from two to four-fold under some conditions, although the 

conditions under which a response may occur are still not 

adequately known (Scott 1975). 

TJ\BLE 5. ESTABLISHMENT AND SURVIVAL OF GRASSES 

OVERSOWN INTO NASSELLA TUSSOCK AT ARMIDALE 

(Campbell, 1967) 

Experiment 1 Experiment 2 
% Estabiishment % Estabiishment % Survivai 

White Clover 

Ryegrass 

Cocks foot 

Tall Fescue 

Phalaris 

7 

20 

16 

4 

12 

17 

5 

5 

13 

28 

15 

53 



TABLE 6. ESTABLISHMENT AND PRODUCTION OF GRASSES OVERSOWN (EXPT 1) OR PLANTED 

(EXPT 2) AT 900 m - TARA HILLS 

SUNNY SHADY 

EXPT.1 EXPT. 2 EXPT.l EXPT.2 

% Estab . % Survivai Vigour % Estab. % Survivai Vigour 

--
I 

Ryegrass 2 22 1. 7 9 20 0.5 
w 
I-' 
co 

I 

Cocks foot 4 52 3. 3 17 37 3.2 

Timothy 0 34 2 .4 1 39 2.2 

Tall Fescue 1 20 1. 6 2 30 1. 7 
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The most widely recommended species is undoubtedly cocks

foot. This species also has the ability to establish 

and persist under dry conditions (Tables 5 and 6) . Tall 

fescue, ryegrass and timothy are also often recommended 

although the ability of timothy and tall fescue to esta

blish is not as good as that of ryegrass and cocksfoot . 

UTI LISATION 

Until now I have covered the easy, i f expensive side of 

the question . Anyone can grow grass . The difficult 

question is how to utilize that grass with the g r azing 

animal and turn it into cash . 

As shown in Figure 1 the match of supply and demand is 

not good . However, to some extent hills have an advant-

age over fl a t land in this respect, because of aspect. 

The climatic differences between sunny and shady faces 

are substantial, (figure 3), although they do diminish 

further north (Musgrave unpubli s hed data, Radcliffe and 

Young 1976; Suckl ing 1975) . The rate of growth curve 

FIGURE 3. SOIL TEMPERATURES AT TARA HILLS (Musgrave , 

unpub. data) OXFORD (Radcliffe & Young, 1976) 

AND TE AWA (Suckling , 1975) 
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shown in Figure 1 is for a sunny face but the corresponding 

synthesized curve for the shady face at Tara Hills differs 

considerably (figure 4) (Allan & Musgrave, unpublished 

data). A similar type of response is shown in dry matter cuts 

from easy Taihape hill country (figure 5) Ritchiepers. aomm.). 

FIGURE 4. 
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Both examples show that spring growth is some six to 

eight weeks earlier on sunny faces and that there is 

greater growth on the shady faces in summer-autumn. 

The ability of sunny faces to winter stock is substan

tial; stock records from Tara Hill show a mean carrying 

capacity of 2.1 S . U. per ha on a sunny face over the 

five month win t er period, (Musgrave 1977b). I feel 

tha t the se differences between growth patterns have in 

general not been adequately appreciated by farmers. 

Full use of such differences can only be made use of 

by planned management strategies preferably under a 

controlled rotation. 

As Rattray and Jagusch (1978) and Smith (1978) told this 

conference two years ago, the advantages of rotational 

grazing are :-

* 

* 

* 

* 

* 

The allocation of feed to stock at critical 

times can be planned. 

Feed surpluses can be carried over from spring 

to summer , and autumn to winter. 

Better utilization of feed grown and feed 

shortages or surpluses can be recognised early. 

Be tter stock performance because of better 

nutrition . 

An increase in the amount of introduced clovers 

and grasses. 

I have already alluded to some of these points but I 

believe the last point is one of special significance 
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in the dry hill country. As Smith (1978) has already 

pointed out, set stocking or "shuffle" rotations with 

inadequate spelling, both allow selective grazing of 

the improved , more palatable species . Not surprisingly, 

there are then complaints =rom farmers of lack of per

sistence of clovers and nitrogen deficiency developing 

in their swards . 

Rotational grazing with short grazing periods and long 

spelling encourages growth of the more erect ryegrass, 

cocksfoot and clovers. 

There are many thousands of hectares of hill country 

which have got past the first dramatic flush of legume 

growth and are now deficient in legumes because of ina

dequate management. However this situation can quite 

quickly be reversed by a change to rotational grazing, 

provided fertility is reasonable . Th is has been ade

quately demonstrated in the wetter North Island hill 

country (Smith 1978), but there are now examples from the 

dry hill country which show that improvement can be 

achieved here also in time. 

A 16 ha block on a low altitude shady face at Tara Hills 

has been fenced to give a comparison of two and six pad

dock rotational grazing versus set stocking, at three 

different stocking rates . After one season ' s grazing, 

there have been the following changes in composition com

paring the six paddock rotation to the set stocking 

9 % improvement in ground cover, 

4% improvement in ryegrass and cocksfoot content 

3% improvement in clover content (Allan pers. comm .) 

After the second season, just completed, there has been a 

dramatic visual improvement in clover content , although 

no measurements have yet been made. This improved 
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pasture performance has given double the animal gain over 

the six month growing season. 

A slightly different approach has given similar dramatic 

results in the dry Wairarapa hill country (Bircham 1976). 

In a cutting trial looking at frequency and severity of 

cutting on the shady face, the occurrence of white clover 

increased, as did dry matter production, with less severe 

less frequent cutting. On the sunny face, which had only 

one third of the level of white clover initially, the 

clover response was much smaller and there was no dry 

matter increase. From this Bircham suggested, that a 

relatively high content of improved species was required 

to show an immediate response to improved management, 

although the response was likely to show up with time. 

He formulated a development programme to overcome the lack 

of response on sunny faces, and applied this to half a 

nine hectare block. He applied 20 units of nitrogen in 

late winter to boost ryegrass growth followed by lenient 

cattle grazing over the summer, with a clean up grazing 

of sheep in late autumn. After one growing season there 

had been nearly a two-fold improvement in white clover 

and a three-fold improvement in ryegrass frequency, and 

by the end of the second season the controlled half of 

the paddock was carrying twelve percent more than the 

set-stocked half. However this occurred in a relatively 

wet season, and poor summer growth would give a slower 

response. 

These two examples demonstrate that the principles of good 

grazing management which have been demonstrated through

out the rest of the country also apply in the dry hill 

country . No longer can farmers use that so convenient 

excuse "that doesn't apply to my property, its too dry!". 
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THE ESTABLISHt·~ENT AND MANA.GEMENT OF SUBTERRANEAN CLOVER 
AMD OTHER ANNUAL LEGlWES OM DRY HILL COlJNTn.Y OF THE 
SOUTH ISLAND, 

INTRODUCTION 

M. L. Smetham 

Senior Lecturer 
Depa:r>tment of Pl.ant Science 

Lincoln CoUege 

Hill country development basically involves encouraging 

a legume to grow where none was before, in so doing 

increasing the nitrogen input into the s oi l-plant system 

thereby increasing herbage production. 

In 1978 White and Meijer reported on the performance of 

TrifoUwn pratense 'Grasslands · Pawera' red clover; T. repens 

'Grasslands Huia' white clover; T. hybridum ' Alsike clover'; 

Medicago gZ.utinosa certified College Glutinosa lucerne , and 

T. subter·ranean cv . Woogenellup subterranean clover. Con-

ducted on a steep dry North Canterbury hill country face 

with a full sunny aspect, the evaluation showed that even 

after a wetter than average season only lucerne, and the 

annual, subterranean clover, persisted and re-established 

well enough to be considered successful. This fact to

gether with the observation that several naturalised low 

producing winter annual legume species occur frequently 

on the sunny aspect, indicated that a further evaluation 

of annual legumes might be rewarding. 

- 326 -
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ANNUAL LEGUMES AND CLIMATE 

The main annual legume used in pastures in New Zealand 

has been subterranean clover . Following recognition of 

its value on shallow and free draining soils, and where 

the effective rainfall in summer is low, the use of the 

subterranean clover varieties 'Tallarook' and 'Mt. Barker' 

increased very rapidly on flat to rolling country in the 

late 1930's. With the advent of aerial topdressing in 

the 1940's , use spread to hill country particularly in 

the North Island (Saxby, 1956). However an evaluation 

of a wide selection of sub-clover varieties by Levy and 

Gorman (1936) showed that the varieties Tallarook and Mt. 

Barker were by no means_ the most productive or persistent, 

yet these continue in use today. More recent evaluations 

(P. B . Lynch and L. D. Bascand pers. aorrrn . ; Smetharn, 1968; 

Scott, 1972) confirmed these findings and showed that the 

var i ety 'Woogenellup' produces more herbage, and is more 

persistent on flat and rolling country since it flowers 

earlier and is therefore able to set more seed. Winter 

annuals like subterranean clover, and the dominant natur

alised legume on North Canterbury hill country - TrifoZiwn 

straitwn, straited clover , germinate in the autumn, grow 

reasonably well in winter , and much faster in spring, com

mencing flowering anytime from early spring (August) to 

late October depending on variety and species. Seed is 

set and the plant dies off to exist as seed only, until 

the next autumn. Consequently adequate seed production 

is of vital importance to annual legumes. 

Yearly botanical surveys (J.G.H . Whi te pers. aomn .) conducted 

at Hunua, the Lincoln College hill country farm in North 

Canterbury , have shown that the subterranean clover pres ent 

on sunny aspects fluctuates widely in abundance. The 
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variety concerned is almost certainly Mt. Barker, but 

Woogenellup has been oversown recently on some areas. 

Density appears to be loosely correlated with spring; 

and in particular, September rainfall. However at no 

time has the autumn strike of sub-clover on this property 

been spectacular. This is because Mt. Barker and Woogen-

ellup both flower too late to set enough seed to be 

successful. 

LEGUME COMPARISONS AT HUNUA 

To test this idea a number of annual legumes - mainly 

subterranean clover, but including several other species, 

were grown at Hunua over two seasons (Table 1.). 

TABLE 1. SPECIES AND CULTIVARS USED IN HUNUA TRIALS 

1975-76 Comparison 

Trifo'liwn subterraneum 

Trifo'liwn subterraneum 

Trifo'lium sub terraneum 

Trifo'liwn hirtum 

TrifoZiwn cherZeri 

TrifoZiwn cherZeri 

Medicago tribuZoides 

1977-78 Comparison 

TrifoZium subterranewn 

TrifoZium striatum 

CV . 'Northam A' subterranean 

CV. 'Seaton Park' 

cv . 'Woogenellup ' 

CV. 'Sirint' rose clover 

cv. 'Beenong ' cupped clover 

cv. 'Yarnina' 

CV. 'Jemalong' barrel medic 

cv. 'Geraldton' sub-clover 

straited clover 

clover 
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The trials consisted of a randomised block design with 

five replications. They were sited on a steep sunny 

aspect slope facing north west, at approximately 250 m 

altitude, on a Hurunui hill soil i~ the lowland YBE zonal 

group with pH 5.6. Rainfall is thought to be similar to 

that at the homestead 1.2 km away and 50 m lower in alti

tude (Table 2.). Evapotra·nspiration data for Darfield 

(Garnier, 1958), the nearest recorded site, is also given. 

TABLE 2. RAINFALL (mm) RECORDED AT THE HUNUA 

HOMESTEAD , AND EVAPOTRANSPIRATION FOR DARFIELD 

RainfaU 1966-'19 Evapotranspiration* 
1975· 19'1'1 Mean 

January 133 119 55 97 

February 43 20 43 79 

March 43 26 46 68 

April 64 47 71 46 

May 43 40 62 30 

June 98 81 55 18 

July 50 97 65 16 

August 83 100 72 22 

September 39 123 59 37 

October 65 28 72 50 

November 58 45 48 73 

December 35 50 55 92 

Total Annual 754 776 703 

* Data from Garnier , 1958 . 

The mean annual rainfall for the last thirteen years is 

703 mm with _a range of 439 to 1065 mm per year. Droughts 
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in summer are normal. If evapotranspiration is similar 

to Darf ield then this exceeds rainfall at Hunua in the 

months of November to March inclusive almost every year, 

and drought does frequently occur in September and con

tinue to the end of April . Winters are cool and frosty. 

Strong north west winds prevail over much of the growing 

season. 

The various legumes were raised from seed sown in early 

February in 25 mm diam x 80 long alkathene pots (tubelings) 

and planted out in the autumn when well grown, at 25 plants 

to each square metre plot. The 1975 plantings were made 

in early August; those of 1977 in late May. Four to six 

weeks previously the plot areas were sprayed with a herbi

cide to kill all resident vegetation . Superphosphate 

was applied at a rate equivalent to 600 kg/ha and after 

planting, all plots received an organo-phosphatic insec

ticide to control insects. Molybdenum was also applied. 

In February all plots were sampled for the seed produced 

both above and below ground level. Germination in the 

field was counted in May. 

RESULTS 

Table 3 shows the amount of seed set by the various annual 

legumes in their first season, and the subsequent field 

germination from that seed . 

The cupped clovers, barrel medic and rose clovers all 

managed to set more seed than the subterranean clovers, 

especial l y in the 1976 evaluation. Since these legumes 

all behaved in similar fashion only the results from 

'Yamina' cupped clover are given. A characteristic common 

I 
I 
1 

1 

I 

I 
I 
I 
1 

I 
I 
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TABLE 4. SEED SET AND SEEDLING NUMBERS 

1975/76 No. of Seed~ SeedUngs, dm- 2 

fomed, tJm- May 1976 
Feb . 1976 

Woogenellup 22.0 b 2.4 b 

Northam A 26.7 b 8.6 a 

Seaton Park 42.0 b 8.6 a 

Yamina 50.3 b 0.4 b 

cv% 35 75 

19?? /78 Feb. 1978 May 1978 

Woogenellup 57.3 b 15.3 b 

Northam A 76.2 b 14.5 b 

Seaton Park 86.3 b 25.1 b 

Yamina 96.4 b 0.8 c 

Gerald ton 99.0 b 18.4 b 

Striated clover 272.0 a 43.9 a 

cv% 69 24 

to these three legume species is their ability to mature 

seed adequately even when the plants are under moisture 

stress (Barnard, 1972). Reference to Table 2 shows that 

the September 1975 rainfall was low and the soils were 

probably near wilting point for much of the month. 

September is a critical month for seed maturation in annual 

legumes at this location. Also, and again as typified 

by 'Yamina', cupped clovers, barrel medic and rose clover, 

plots produced very few seedlings in the autumn. This 

was because of a high level of hard-seededness. It mean 
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that a large proportion of the seed set fails to germin

ate in the first, second or third years or more, because 

the seeds have developed a corky seed coat which prevents 

imbibition of water, and therefore germination, for one 

or several years. Because of this these varieties and 

species would be, under North Canterbury conditions, 

agriculturally unsuccessful. The sub-clovers on the 

other hand set less seed, but more of it germinated in 

the autumn. 

Of the subterranean clovers, Seaton Park set more seed in 

both years than either Woogenellup or Northam A, while in 

1978 Geraldton set more seed than Seaton Park. The explan-

ation for these results is twofold. Firstly it has been 

shown (Francis and Gladstones, 1974) that the amount of 

seed produced is strongly correlated with the rate of flow

ering. For the varieties concerned the details are shown 

in Table 4. Seaton Park has set more seed than Woogenellup 

partly because it produced half as many flowers again over 

a given period. Secondly, there is the overiding effect 

of time of flowering relative to the onset of drought. 

Tennant (1965) and Francis and Gladstones (1974) have dem

onstrated that it takes a minimum of 20 days for sub-clover 

ovules to become fully mature seeds after fertilisation. 

TABLE 4. 

Woogenellup 

Northam A 

Seaton Park 

Gerald ton 

LSD 5% 

RATE OF FLOWERING OF SUBTERRANEAN CLOVER 

(FRANCIS AND GLADSTONES, 1974) 

InfZoresaencee opening per day per dm- 2 

1.1 

1.4 

1.5 

2.4 

0.4 
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So a sub-clover variety needs to flower at least 20 days 

before the onset of drought if it is to set any viable 

seed at all. To be agriculturally successful it needs 

to set substantial amounts of seed, which means flowering 

perhaps a month earlier again. From his work on rolling 

hill country at Waikari 16 km .from Hunua, Scott (1971) 

has recorded (Table 5) the dates of first flower appearance 

of some of the varieties used in the evaluation under 

discussion. An examination of monthly rainfall, and 

possible evapotranspiration for Hunua (Garnier, 1958) shows 

that water loss exceeded rainfall in September in nine of 

the fourteen years recorded. Consequently flowering for 

success must start at least 20 days earlier, and if mid

September is assumed to ·be the date of onset of drought 

then (Table 5) Woogenellup is clearly going to mature less, 

if any, seed compared to Seaton Park, NorthamAorGeraldton. 

TABLE 5. DATES OF FIRST FLOWER APPEARANCE ON 

SUBTERRANEAN CLOVERS AT WAIKARI (SCOTT, 1971) 

AND HUNUA* 

Gerald ton 

Northam A 

Seaton Park 

Woogenellup 

Mt. Barker 

Tallarook 

Waikari 

15 August 

13 September 

30 September 

12 October 

15 

10 

25 

20 

* Estimated from observations at Hunua in 1978. 

Hunua* 

August 

August 

August 

September 
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In seasons when drought does set in as early as September, 

the sub-clover varieties Mt. Barker and Tallarook, sown 

on much South Island hill country in the 1950's, are 

clearly going to be unable to mature much seed if any. 

This situation is reflected in the results of the survey 

(J.G.H. White pers . conrn.) mentioned earlier. 

HARD SEED 

Seed of subterranean clover matured under conditions of 

adequate moisture will contain a higher proportion of 

hard seed than when maturation occurs under some slight 

degree of stress (Quinliven, 1965). 

The 1977-78 results (Table 3) show that Seaton Park set 

less seed than Geraldton, and only a little more than 

Northam A, yet field germination was substantially higher 

than either. Seed of Seaton Park had been matured under 

some stress, whereas that of earlier flowering varieties 

formed under less stress, and hence a higher level of 

hard-seededness developed (Table 6). 

TABLE 6. HARD SEED PRODUCTION* 

19?5-?6 19??-?8 

Woogenellup 86.4% 61.9% 

Seaton Park 70.1 71.8 

Northam A 71.8 78.9 

Gerald ton 79.l 

Yamina 92.8 95.4 

* from laboratory germination tests. 
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The situation in 1975-76 is not as clear. Woogenellup 

behaved atypically. This may be due to the fact that 

moisture levels were adequate during the maturation 

period f o r this variety but not adequate for earlier 

flower ing types. Or the seed sampled may have been pro

duced the year before since .woogenellup had been sown 

three years previously on the trial area. Yamina pro-

duced a high percentage of hard seed in both years as 

did the other legume species tried, but results for which 

are not shown. Hard seed has been supposed to be an 

advantage, since the breakdown of this in subsequent sea

sons will guard against the complete loss of a population 

as a result of germination followed by drought and total 

seedling death. Donald (1959) has measured annual ger

mination subsequent to one years' seed set t rable 7). 

TABLE 7. ANNUAL BREAKDOWN OF HARD-SEEDEDNESS 

OF SUBTERRANEAN CLOVER SEEDS FOR SEVERAL VARIETIES 

BUT EXCLUDING DWALGANUP (AFTER DONALD 1959) 

Years af ter seed f ormation 

Germination % 

kg ha seed germinating 

1 

94.0 

103 . 0 

2 

3.7 

7.1 

3 

0 . 4 

0 . 8 

In the light of the results of the seed rate experiment 

quoted later, Donald's results indicate that while this 

mechanism is valuable to ensure the biological survival 

of a population it is not enough to ensu re agricultural 

success. The amount of seed germinating in the second 

year is insufficient to give what is considered to be a 
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minimum strike. This is to some extent supported by 

the continued annual visual re-assessment of the plots 

(Table 8) . Seaton Park continued to be superior in 

terms of ground cover and density even though Woogenellup 

plots must have contained substantial reserves of seed 

gradually losing hard-seededness. Northam A however did 

appear to be catching up in September 1979. 

TABLE 8. DENSITY OF SOWN SPECIES 0-10 SCORE 

1975 estabLished 1977 estabiished 
pfots saored pfots saored 

May 1978 Sept. 1979 

Woogenellup 1. 92 b 2.8 b 

Seaton Park 4.40 a 4.8 a 

Northam A 2.70 ab 4.0 ab 

c.v.% 60 85 

AGRICULTURAL SUCCESS 

Rossiter (1966) suggests that to be agriculturally suc

cessful a sub-clover needs to set about 500 kg/ha seed. 

Table 9 gives seed weights and seedling numbers on an 

area basis calculated from the trial results. Whilst 

all strains of sub-clover came close to, or exceeded 

Rossiter's threshold figure in 1977-78, only Seaton Park 

approached this in the 1975-76 series. According to 

Fukai and Silsbury (1978) agricultural success means a 

strike of 1,000 to 2,000 seedlings per square metre. 

Using this criterion Seaton Park approached 1,000 seed

lings per square metre in 1975-76 , and exceeded 2,000 in 
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1977-78. It was therefore more agriculturally succ~ss

ful than other varieties, particularly in 1977-78. 

TABLE 9. TOTAL SEED PRODUCTION, AND AUTUMN 

GERMINATION OF SUBTERRANEAN CLOVERS AT HUNUA 

1975 - 76 1977 - 78 

Autumn Autumn seed set germination Seed set germination 

kg ha No. m 2 
kg ha No. m 2 

Woogenellup 242 ab 235 b 468 ab 1544 b 

Seaton Park 392 a 862 a 566 a 2509 b 

Northam A 272 ab 855 a 517 ab 1435 b 

Gerald ton 627 a 1850 b 

c.v. 47 17 45 24 

In summary the results indicate that particularly in sea

sons with early spring drought, the subterranean clover 

variety Seaton Park is likely to be more successful than 

the later flowering variety Woogenellup; and by infer

ence more successful than the varieties Mt. Barker and 

Tallarook, which flower later still. 

Furthermore Seaton Park is more successful than very early 

flowering varieties because a higher proportion of the 

seed set germinates in the season following its formation. 

HERBAGE YIELD COMPARISONS 

No detailed comparisons were made in the two trials re-
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ported. One cut in October of the second season after 

establishment showed no difference in yield between 

Woogenellup and Seaton Park, both being significantly 

higher yielding than Northam A. A visual scoring for 

relative herbage production one year later in mid-Septem-

ber gave the same result. In the comparison reported 

by Scott (1972) on rather similar country near Waikari, 

Woogenellup produced some 2,000 kg ha D.M. more than 

Geraldton, Mt. Barker or Tallarook with three cuts in 

one season. Neither Seaton Park nor Northam A were 

included in this comparison however. It looks as though 

Seaton Park may produce at about the same level as 

Woogenellup. 

ESTABLISHMENT EXPERIMENTS 

A 1979 experiment on a sunny aspect site at 'Hunua' 

investigated various practices which might affect the 

establishment of subterranean clover. Seeds were inocu-

lated and sown individually at 50 per square metre plot 

and their progress followed using a Cullen frame (Cullen, 

1965) . All plots received molybdenum, insecticide and 

the equivalent of 600 kg/ ha of superphosphate. The trial 

was of a randomised block factorial design with four re

plications. 

Results 

Autumn sown seedlings exceeded spring sown when the com

parison is made within each amount of resident vegetation, 

between herbicide treated plots, and plots not sprayed. 

There was however a highly significant interaction between 

the amount of vegetation present at sowing, and the use 

I 
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or otherwise of the herbicide - glyphosate. Where a 

herbicide was not used, the greatest amount of vegeta

tion present at sowing depressed establishment substan

tially. However, the use of a her.bicide prior to sowing 

TABLE 10. SUBTERRANEAN CLOVER ESTABLISHMENT 

NOS. OF SEEDLINGS ESTABLISHED AT 24 OCTOBER 1979 

FROM 50 SEEDS SOWN 

Sown 
26 April 

Sown 
8 August 

Vegetation at so!Ving km ha DM 

No herbicide 

With herbicide 

Vegetation at so!Ving km ha DM 

No herbicide 

With herbicide 

c.v. % 

Significant interactions: 

Time of sowing X herbicide 

Herbicide X vegetation 

1400 

5.8 

5.8 

2250 

1.56 

0.21 

29 

p 

p 

2900 

5.8 

5.8 

3100 

3.84 

1. 56 

.03 

.006 

3100 

1.6 

9.2 

3600 

1.25 

2.24 

more than offset the depression occuring with autumn sowing 

into the greater amount of vegetation. It also did 

but a much lesser extent, with the spring sowing. 

By killing the vegetation the spray almost certainly in

creased the strike by reducing the competition between 

seedlings and resident plants for water, and perhaps light. 

At the two lower levels of resident vegetation the use of 
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a herbicide at sowing in the autumn conferred no advan-

tage nor did it reduce the strike. However use of the 

spray prior to sowing in the spring gave a considerable 

reduction in establishment. In the autumn there was 

presumably no serious competition for moisture from the 

lesser amounts of vegetation, whereas in the spring, use 

of the herbicide at these lower amounts of herbage appa

rantly made conditions for establishment worse. Inspec

tion on 18 September 1979 revealed that humidity within 

the canopy of plots sprayed in August was noticeably low 

whilst unsprayed plots were quite damp to touch. It is 

probable that for the spring sowing, the least amount of 

resident herbage without herbicide, and the herbicide 

treated plots at the two lowest levels of vegetation, 

were just too dry to initiate and/or sustain germination 

and establishment. 

For the spring sowing in August, the best establishment 

resulted from sowing into the intermediate level of her-

bage with no prior spraying. This was almost certainly 

because this amount of living vegetation retained suffi

cient humidity at ground level, and moisture in the soil, 

to promote germination and sustain continued seedling 

growth. 

It was noticed that the plants on sprayed plots sown in 

autumn appeared to have larger runners and to be flowering 

at a greater number of nodes than non-sprayed plots. 

This was because the autumn applied herbicide was still 

inhibiting growth of resident species in the spring, so 

allowing more vigorous growth of the established clover 

plants. Sampling for seed in the autumn of the establish

ment year confirmed this by showing that significantly 

more seed was set on sprayed plots (Table 11). This is 
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TABLE 11. THE EFFECT OF USING A HERBICIDE AT 

SOWING ON SUBSEQUENT SEED SET OF SUBTERRANEAN 

CLOVER 

Without herbicide at sowing 

With herbicide at sowing 

c.v. % 

Seed.a formed/dm2 

1.1 

3.8*** 

20 

important because as already discussed annual plants rely 

on seed set for success. 

It was concluded that for best establishment, subterran

ean clover to be sown on steep South Island hill country 

should be sown in the autumn after mob-stocking to reduce 

the resident vegetation to about 4 cm height (2,900 kg/ha 

OM or less) • If the desired degree of herbage control 

is not achieved then to obtain anything but a minimum 

establishment, a herbicide spray before sowing will be 

needed. The use of a prior herbicide at any level of 

vegetation will increase the amount of seed set by those 

plants that do establish. In so doing it will speed up 

the attainment of high seed stocks in the ground ready 

for a thick autumn strike. 

The time of sowing in the autumn is important. Refer

ence to the rainfall records for Hunua shows that in 

nearly every year, rainfall for the months of February 

and March is exceeded by evapotranspiration (albeit at 

Darfield) and not until May does the position reverse. 
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In April rainfall has exceeded evapotranspiration in 

about half the fourteen years of records. This sug

gests that late April is the safest time to attempt 

oversowing, and this was in fact the time at which the 

autumn sewings for the establishment trial took place. 

RATE OF SEEDING EXPERIMENT 

Levy (1951) and Suckling (1965) have recommended 2 - 6 

kg/ha of subterranean clover seed when oversowing, while 

Smetham (1972) has suggested 9 kg/ha when sowing in 

cultivated ground. 

Since sub-clover seeds are roughly ten times heavier per 

seed than white clover, 20 - 60 kg/ha should be used when 

oversowing, especially since Charlton (1977) has shown 

the same level of establishment from oversown white and 

subterranean clovers. However the rate used initially, 

depends on what is accepted as a reasonable strike. 

J.G.H. White (pers. corrrn.) suggests 36 plants per square 

metre would be adequate. In view of the observation 

(Table 8 and text comments) that the sward component of 

sub-clover does not thicken up with age it is probably 

important to obtain this density in the first year after 

sowing. To investigate this aspect of establishment a 

seed rate experiment was set up on a half sunny - half 

dark aspect block at 'Hunua'. Seed was broadcast at 

five rates in spring or autumn on to areas trimmed to 

approx. 2,900 kg/ha OM resident vegetation, with and with

out spraying prior to sowing. The trial was a randomised 

block design with four replications. All plots were 

adequately fertilised and treated with insecticide. The 

establishment obtained was significantly and linearly 

related to sowing rate. There were no significant inter-
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actions . If 36 plants per square metre is acceptable 

as a t arget establishment then this was given b y a seed 

rate of 9 kg/ ha sown in the autumn (Table 12) • 

TABLE 12. THE EFFECT OF SOWING RATE ON THE 

ESTABLISHMENT OF OVERSOWN SUBTERRANEAN CLOVER 

Sowing rate kg/ ha 

Sown 26 April: 

4 

9 

18 

27 

36 

c.v . % 

Estabiishment 24 Oat : Piants m2 

26 c 

35 be 

35 be 

44 ab 

54 a 

37 

SUBTERRANEAN CLOVER MANAGEMENT 

Three aspects are of vital importance. Firstly it is 

very easy to overgraze and kill young plants in the 

autumn . Once the plants are producing runners in mid 

winter however, they can be grazed reasonably hard. 

Secondly, in the initial year of establishment grazing 

should cease once flowering starts in mid August or 

early September in order to maximise flowering and seed 

set. 

Thirdly management must aim to give the autumn germin

ating seedlings freedom from competition for light. 
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This comes chiefly from the accumulation of dead and 

dying plant remains following poor pasture utilisation 

in summer, particularly in growthy seasons. This top 

hamper must be cleaned up by the time autumn germination 

occurs in late March or April. Often this is impos

sible to achieve over the whole property, so that a 

decision must be made as to which areas are critically 

important for the future. Pre-and post-lambing feed 

areas should claim priority and these are therefore the 

regions that need mob-stocking after weaning and before 

tupping to remove top growth which will otherwise inter

fere with the re-establishment of subterranean clover. 

SUMMARY 

Work at 'Hunua', believed to be reasonably representative 

of much of the South Island dry hill country, has shown 

both lucerne, and subterranean clover to be persistant 

and productive on steep sunny aspects. 

The subterranean clover variety Seaton Park is the best 

sub-clover to use. It should be established by oversow

ing 9 kg/ha of seed inoculated and pelleted, in late 

April, having previously hard grazed the area to be sown 

to leave about 4 cm, or less than 2,900 kg/ha DM of resi-

dent cover. The use of a herbicide will cause more seed 

to be set but is not essential, unless grazing before 

sowing has not achieved the control required. Once esta

blished, management must control excess top growth by the 

time autumn seedling germination occurs. 
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MP.NAGING AND DEVELOPHJG DRY HILL COUMTRY 

INTRODUCTION 

R.S. Emmerson 

Farmer 
Tarras 

The Lindis country of Central Otago has been renowned for 

its rabbit problems, its historic release of red deer, the 

burning practices of its tussock grasslands and the spread 

of sweet briar. The result has been the severe depletion 

of lower altitude and sunny aspect country, and low pro

ducing stock. 

Forest Range, one of the properties I am developing was 

typical of the area, having annual death rates of 15 - 20% 

in the 1950's and lambing percentages in the 30's. The 

sheep breed was Merino and Come-back. 

The altitude ranges from 490 - 1540 m. The homestead and 

river terraces represent about two percent of the total 

area, the total area being some 5450 ha of pastoral lease. 

The bulk of the property is made up of moderately steep to 

steep country with rolling ridge tops, rising to 1540 m at 

the back of the property which overlooks Lake Hawea. Four 

major creeks dissect the area running parallel to each 

other and draining into the Lindis River. About half of 

the property has a north or westerly aspect. Rainfall is 

unpredictable at an a v erage of 650 mm for the last six 
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years. High evapotranspiration rates reduce the effective 

rainfall. The winters average 100 days with some snow 

and severe frosts . 

My involvement with direct management began in 1970 when 

I entered into a partnership arrangement with a family 

estate, this being the vehicle for ownership some five 

years later. Equity at first was nil, and working on 

the theory that a gigantic mortgage was the greatest 

incentive to increase production, I plunged head-first into 

a development programme. 

To this end I enlisted the assistance of the Otago Catchment 

Board who duly surveyed the property and came up with a 

run plan that was acceptable to my aims and naturally the 

aims of national conservation practices in general. The 

subsidies were, of course, the most attractive aspect 

giving a source of investment funds that are so critical 

in maintaining liquidity in the initial stages of any pro-

gramme. I believe that the current Land Development 

Encouragement Loan is a broader extension of this incentive. 

At this point technology had given us the knowledge to 

proceed with a good deal of confidence in the development 

of our dry hill country. Tara Hills had virtually one 

stock unit per acre; animal husbandry men had given us 

the information on rearing hoggets and subsequent manage

ment of adult stock; oversowing and topdressing had been 

perfected, and the merits of subdivision were well known. 

It was merely a matter of doing it. 

WHAT HAS BEEN ACHIEVED 

Sheep 

The flock structure has changed from a traditional one of 



FIGURE 1. STOCK WINTERED 

Yea:r Ewes % Weths . Hgts . Rams Total Cows Heifs'!' Bulls 
Total Ewe 

Sheep Cattle Equiv . 

1970 1158 60 1090 542 29 2819 - 28 1 29 2338 

1971 1549 74 900 480 45 2984 81 15 3 99 3034 
I 

1972 2700 76 700 300 50 3750 91 11 3 105 4021 w ... 
"' 

1973 3000 78 - 520 60 3580 170 78 5 253 4843 

1974 3300 72 - 540 60 3900 160 25 7 192 4901 

1975 3620 70 - 800 80 4500 179 60 7 246 5703 

1976 4465 85 - 1000 100 5565 160 40 7 207 6425 

1977 4644 81 - 1150 100 5865 150 20 5 175 6444 

1978 5400 91 - 1810 100 7310 100 110* 3 213 7797 

1979 6200 91 - 2585 152 8935 100 85* 3 188 9069 

1980 7000 91 - 2100 150 9250 110 91* 3 204 9611 

* Mixed sex. 
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flock ewes, mixed sex hoggets and wethers to an all ewe 

with ewe hoggets for increases and replacement. This 

decision was made as developing country fitted ideally 

into the supply and demand curve patterns of the breeding 

ewe. Wethers complicated the system by continually 

utilizing valuable summer grazing country. The breeding 

ewe of course spread our production risk by opening up the 

lamb market and switched our emphasis to meat production 

as well as quality wools. 

Since 1972 all surplus wether lambs have been finished, 

over half having gone prime off their mothers at weights 

around 12 kgs and at 14 weeks of age. In mid-January 

this year they netted $12.55. Deductions of $1 on ribby 

pelts, 35¢ for seed and $1.35 for transport were imposed 

on this line. 

Wool weights have been steady at 4 kgs per head and this 

has netted 300¢ a kg this current season. Lambing per

centage has averaged 91 % for the past three years. This 

percentage is calculated on ewes to rams and sales and 

replacements held at the end of the season. Per-head 

performance leaves a lot to be desired but this will be 

a matter for priority attention when a period of consoli

dation is reached. 

An important change in stock management was shifting the 

November shearing-combined-lamb-marking exercise to 

shearing ewes; weaning, drafting, drenching and crutching 

lambs; and dipping all stock in January. Irrespective 

of natural disasters the wool was in the bale and the lamb 

was a marketable commodity; all stock were recognisable 

for lice and ked protection and the fly-strike problem 

was covered. The ewes' requirement could now be satisfied 

or manipulated to suit the season or used as a development 



FIGURE 2. SALES - SHEEP 

Year WooZ YieZd TotaZ Av . Lambs TotaZ Av . C.F.A. TotaZ Av . 
kg kg Price Price No . Price Price No . Price Price 

$ ¢ $ $ $ $ 

1970 10,553 3.74 9046 .86 73 219 3.00 270 E 1282 4 .75 
227 w 840 3.70 

1971 11, 603 3.7 7504 .65 342 724 2.12 551 w 1871 3.40 w 
<.n 
I-' 

1972 11,781 3.83 7489 .64 828 4249 5.13 193 w 609 3.15 

1973 14' 923 4.5 40773 .273 1530 11905 7.78 666 E 7080 10.63 
694 w 6246 9.00 

1974 11,587 3.5 16532 .142 1340 11292 8.43 298 E 1874 6.29 

1975 14,979 4.0 18166 .121 1405 7682 5.46 175 104 .59 

1976 18,488 4.18 31538 .171 1900 15200 8.00 650 1950 3.00 

1977 20,843 3.9 40744 .195 2459 27129 11. 03 483 5796 12.00 

1978 23,104 4.2 42612 .184 2608 26592 10.19 

1979 29,459 3.97 61583 .209 2114 21192 10.02 709 4963 7.00 

1980 .300 2500 
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tool for conditioning country for oversowing and topdres

sing. A full crutch is now done in late July to cover 

the spring flush. In the early years of development an 

extra crutch and drench to both lambs and ewes was required 

prior to shearing. This was eliminated from the 1974 

season by adopting a mob-stocking and rotational grazing 

system over this period. 

At first, mobs of approximately 600 ewes and lambs were 

assembled a week after marking in November and rotated 

with weekly shifts around a 4-block system. This year 

mob-sizes averaged 1,160 ewes and their lambs - some 2,200 

odd animals in each mob. 

After shearing the mixed aged ewes summer on three larger 

native blocks with shifts every three weeks. About mid

April they are then introduced to oversown country and 

flushed in preparation for the ram at the beginning of 

May. This year some 5,400 ewes will be rotated on a 

weekly shift to a fresh block that has been saved since 

weaning in January. This continues until the end of 

August when they are set-stocked in preparation for lamb

ing. During this period of three to four weeks the ewes 

requirement is being met with the onset of the spring 

flush. At this point some block to block adjustments 

are made to stocking rates and the ewes are then left to 

their own devices until we arrive on the blocks in early 

November to commence marking. 

The two-tooths are run separately on a slower rotation over 

the winter but their management is identical to the mixed 

aged ewes from lambing on. 

Ewe hoggets, from weaning on, are drenched at monthly 

intervals and spend the winter on a three block rotation. 
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This over-all system of mob-stocking and rotational 

grazing has given us the ability to maximise feed util

isation and satisfy the animal's changing requirements. 

It has generated greater soil fertility and given us good 

control over the further spread of sweet briar. Snow 

risk problems have been minimised and droughts can be 

handled with the complimentary nature of developed country 

at varying altitudes. 

Cattle 

Cows were introduced in the early 1970's as a development 

tool but quickly grazed out an accumulation of past years 

growth and exhausted our enthusiasm when regular testing 

and handling became necessary. At present the calves 

are carried through the first winter receiving the only 

supplementary feed necessary for the entire operation. 

This is some 400 bales of purchased lucerne hay which is 

fed for settling purposes only. Cattle performance has 

been good but the same return on our investment in sheep 

has been greater . Mob-stocking with sheep has similar 

feed utilisation qualities and this factor alone has con

vinced me to phase them out. 

OVERSOWING AND TOPDRESSING 

Since 1970 about 3,375 ha of oversowing and topdressing 

has been done. This past season the area has carried 

a stock load of 2 . 15 S . U. per ha. This equals a 400% 

increase on its 1970 native state performance . Approx

imately half is still relatively new and capable of 

greater increases without any further direct imputs . 

Initially the seed mix included grasses but were dropped 

in recent years in favour of 2 kg of white clover and 2 
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2 kg of Alsike per ha. This was pelleted and triple 

inoculated. The legume content of the developing sward 

appears to be sufficient to stimualte native grasses to 

a more productive role and thus eliminates the inclusion 

of expensive grass mixes. 250 kg/ha of Moly. Sulphur 

Super 400 has been the standard initial dressing of 

fertilizer and this has been applied with the seed on 

some occasions or within a month either side of the seed 

application. Timing of oversowing and topdressing has 

been a matter of judgement for each block - having regard 

to season, altitude and aspect. There have been no 

failures to date and responses have been obtained from 

mid-August sewings to one of the more successful ones in 

mid-November. I have found it absolutely essential to 

keep stock off the area from germination to the first dor

mant period the following autumn. Maintenance has been 

250 kg/ha of Sulphur Super 400 every three years. 

OTHER DEVELOPMENT 

Fencing 

During this period some 64 km of fencing was erected, 

mainly to subdivide what was basically two main blocks 

into some 27 smaller ones averaging 140 ha on the developed 

country. 46 km of subdivision has been of electric mains 

operated fencing which has been virtually maintenance free, 

and operates to altitudes of 1,200 metres. On today's 

costs they would average out at a dollar a metre. 

These structures consist of a waratah every seven metres 

and seven plain wires - three live wires and four earth. 

The criteria for fencing has been to subdivide the dark 

and shady aspects in the low, mid and high altitude ranges 

and emphasis has been laid on their siting for stock move-
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ment and ease of mustering. The aim has been to b:Q.rk 

the dogs at one end of the block, drive to the other end 

and put them through the gate. Average mustering time 

per block would be less than two hours. Subdivision 

reduced the labour input and gives desired control over 

country with different capabilities. The control reduces 

frost burn on legume country allowing a high quality ration 

to winter on, and eliminates the need for a false economy 

of supplementary feeding systems. The majority of the 

fencing was completed with on farm labour in the early 

stages of development when commitments to stock work were 

low. 

Tracks 

Some 65 km of tracks have been made and as with fencing 

these have been strategically placed for mustering, fence 

maintenance and quick access. 

Irrigation 

Some 40 ha of border-dyke automatic irrigation was set up 

in the early years along with a storage dam to improve the 

efficiency of it. Although the area was small it provided 

valuable fattening feed initially; today its importance 

is mainly for providing high quality weaning feed. 

Yards 

New sets of cattle and sheep yards were erected with empha

sis on ease of handling for a one man operation. Cattle 

can be drafted with one person; testing can be carried out 

on two races without entering the yards. Sheep flows 

were designed around the decoy principle and drenching 

rates of over 500 an hour can be achieved by one person. 
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Recently 4,500 ewes were drenched in three and a half 

hours with two men on the guns and another keeping the 

pressure on the stock. 

Rabbi t s 

I should mention at this point the excellent work done by 

the Lindis-Hawea Pest Destruction Board which reduced the 

rabbit population from Level 8 on the McLean Scale to an 

acceptable level today. This effort probably equals 

1,000 stock units, but more importantly it gives us 

protection to run these extra stock units with confidence. 

LABOUR 

During the past 10 years the labour input on Forest Range 

has worked out at less than one and a half labour units 

per year. Initially my attention was placed on details 

of fencing, oversowing and topdressing and track construc

tion. These were areas that would give direct production 

increases. Unproductive commitments such as killing dog

tucker, and patching up old yards and fences that only had 

a short life were totally eliminated. Today, however, 

with higher stock numbers and two other enterprises in the 

development stages I have extra labour that I can draw on 

when required. 

COSTS 

For the 7,275 S.U. increase and associated development the 

cost has been some $212,000 or almost $30/S.U. The maj

ority of this has been financed out of income, some $11,000 

in subsidy money from the Otago Catchment Board, and some 

$61,000 from Rural Bank. As well some $22,000 has come 

from the Livestock Incentive Scheme. 
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As an amateur economist (?) I calculate the extra 7,275 

S.U. increase, earning some $38/S.U. on current overseas 

exchange rates, to be generating for the nation an extra 

$276,374 annually for the initial cost of $212 1 000. 

With the national gains aside, let me turn to my personal 

position. Starting with nil equity the net worth today 

would equal 60 % (on current day values) for the entire 

operation. 

The results hav e been satisfying and due recognition must 

go to the support received from my stock firm, the Mick 

McLennan's who transport our produce and materials, Bill 

Shepherd's shearing gang, the guys on the chain at the 

Makarewa Freezing Works, research teams and numerous 

others. It is a joint exercise in co-operation. 

Stock and production increases can follow known development 

practices and the monetary incentives for realising these 

are all there for those who are motivated. 



GETT ING MAX I MUM PRODUCT! ON FROM HI LL COUNTRY 

F.M.D. Bell 

FaI'/1/er 
!>'airarapa 

As far as obtaining maximum production is concerned I feel 

ill qualified, but am pleased to be talking here - rather 

than at home, where yqu would see the gap between what I 

might preach and what I practise! 

However, I think it best to tell you something about my

self and some of my beliefs; you can have the fun of 

deciding whether they are right or wrong. 

Mr. J.g.. Kerr, a remarkable Scottish Angus breeder, who 

also excelled with both Shetland ponies and canaries said 

that after a lifetime of cattle breeding the only thing 

of which he was certain was that in a wellbred herd the 

best cow did not necessari ly have the best calf. 

Since hearing that I have tried to be less definite in my 

views but still have some basic convictions. 

I like to see a shepherd or farmer with three things - a 

horse, notebook and sheath knife. These may be stuffy 

ideas to many of you, particularly bikies, but contrary 

to many I do not regard time on a horse as wasted. It 

is conducive to thought and good stockrnanship. I think 

it best to feel one's farm through your feet - or your 
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horse's - rather than through monstrous mud-grip tyres. 

A notebook is essential to record tallies and ideas - a 

sheath knife is good for all sorts of things. 

MEN, STOCK, GRASS AND MONEY 

I believe there are four basic factors in hill country 

farming. Men, stock, grass and money. Men must come 

first, good labour and labour relations are vital. 

Money is important - unless you manage it properly you 

will ruin the grass, stock and the men. Not being an 

economist I am not here to lecture about money, but I 

must stress the need to plan your finances. 

As a very happy beneficiary, I must also mention the 

Rural Bank, whose approach has, I feel, been tremendous. 

The staff with whom I have dealt are sound, enthusiastic 

and helpful. The availability of finance has given 

confidence for many farmers to make a positive approach 

to development programmes. When a job needs doing, you 

can do it. 

The Land Development Encouragement Loan Scheme I am sure 

is of tremendous benefit to New Zealand as a whole and 

will lead to a huge area of land being brought into worth

while production. 

There are two aspects to grass: 

* The need to grow as much as possible. 

* To feed it at its most effective stage of growth. 
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Good stockrnanship is vital. It is undoubtedly bred into 

some individuals and not in others. However, much is 

common sense and observation and we should all be learning 

all the time. 

There is only one really right day to move stock from 

paddock to paddock - though others may be almost right. 

The ability to choose that day is most important as two 

factors depend on it. First to provide the stock with 

the most palatable and nutritious feed and secondly to 

graze the grass at the right stage to achieve maximum 

growth. 

As far as palatability is concerned, I like to watch stock 

as they enter a fresh paddock. If they put their heads 

down and scarcely move you are right. If they move and 

scarcely eat, you are wrong. 

GRAZING MANAGEMENT 

I can not overstress grazing management as I believe it is 

the main key to production. 

I like to have a reasonable plan ahead for my grazing -

but seldom stick to it. I contend that one can not fore

cast the weather a week ahead so thus can't accurately 

forecast the feed. A flexible approach is therefore 

essential. 

I like to ride round my farm once a week and think. 

CASH AND MACHINERY 

When I first started farming on my own I was, like most 
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young farmers, very short of cash. 

I had largely native grass and adjoined a well developed 

farm which was predominantly topdressed country. The 

sight of the neighbours clover . beside my browntop created 

a healthy amount of envy. A ton of super became my unit 

of currency. My budget costs became related to fertiliser. 

Thus comparisons between expenditure on topdressing and on 

non productive items such as machipery, facilities, buildings 

and wives were easy to make and superphosphate and lime 

seldom lost! 

Machinery I am sure needs watching. It can create work 

to justify its existence and become a horrible rod for ones 

back. It is essential to assess, the likely costs and 

benefits before purchasing. If one does so I am sure much 

equipment will be left in the huge displays of eroding 

machinery currently adorning the vendor's premises through

out the country. 

I haven't owned a tractor since 1964. 

FROM THEORY TO PRACTICE 

I started with 525 ha of basically native hill country east 

of Masterton in 1958 which we developed to approximately 

t:welve stock uni ts and subsequently sold two years ago . It 

was reasonably well developed, but was of an awkward shape 

which precluded future subdivision between my two sons. 

I was also optimistic enough to want a new challenge and 

consequently made a short move 16 km on the same road to 

a new property "Ngaiana" of 1,620 ha, 50 km from Masterton 
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near the coast. 400 ha is undeveloped scrub and gorse -

the remainder basically clean, though with quite a gorse 

problem. I had not previously encountered gorse but was 

told by my farm advisor to learn to hate it. That did 

not take long! 

We are currently carrying 11,000 stock units and still 

trying to find our feet - with fencing and topdressing the 

basic priorities . 

Just prior to taking over in June 1978, a large area of 

gorse was burnt by the Pest Board for opossum control 

leaving a free seed bed so we started inunediately by over

sowing and topdressing 80 ha under the Land Development 

Encouragement Loan Scheme. 

This has given me much enjoyment and satisfaction and my 

tolerant wife some frustration in living with a sometimes 

weary husband and washing charcoal covered clothes. 

I hope to do a further 160 ha in the nex t two years. 

Due to the haste of takeover much was done that was wrong 

in theory; however in practise it does not seem to have 

mattered and proves that there is more than one way of 

killing the cat - something a farmer should alway s remember. 

The seed was not sown till June by which time the gorse had 

a healthy start. 

Nine hundred kilograms of superphosphate, together with 2 . 5 

tonnes of lime were applied to each hectare in the first year . 
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Which leads to what I think is possible if we manage pro

perly. 

EZeatria Fencing 

I believe electric fencing is the biggest break through 

since aerial topdressing and comes at a time when we (in 

Wairarapa at least) seem to have reached a deadlock. 

I was fortunate to have erected a good deal shortly before 

selling my previous farm and was thus able to leave the 

bugs behind rather than iron them out. So far we have 

about U km at "Ngaiana" and are continually erecting more. 

I am sure of three things. 

* 

* 

* 

Grazing 

It must be erected really well - bad electric is 

bad! 

The more you have the better it is - stock get 

used to it. 

It is so cheap we can't afford not to use it. 

Good grazing is vital to maximum production. I am sure 

that well planned rotational grazing gives scope for vastly 

increased carrying capacity - this I have seen in my gorse 

development. 

I therefore think the keys to maximum grass are -

* Sufficient topdressing to rectify deficiencies. 
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* Adequate subdivision. 

* Grazing the grass at the optimum stage. 

* Being continually observant. 

Stoak 

Key points are 

* 

* 

Concentrate on young replacement stock - well 

grown young are right for life. 

Do not try to maximise profit on culls - a little 

made on them may cost a lot over those you keep. 

THE FUTURE 

I am sure the potential to grow and produce more is still 

tremendous. 

I see ahead increasing problems of ill thrift associated 

with trace element deficiencies due to intensive production. 

I see many headaches and a continuing and increasing need 

for work from our dedicated scientists. I hope this is 

never forgotten. 

However I also see optimistic young farmers prepared to 

face and cope with the future. 

I am also glad to be old enough to approach retirement from 

an era which in twenty years time may be regarded as having 

been simple! 



RAPID HILL COUNTRY DEVELOPMENT 

I. P. Armstrong 

Farmer 
Cheviot 

In 1976 my brother and I bought "Limestone Glens". We were 

backed enthusiastically by our late father, whose encourage

ment and support has always been an inspiration to us both. 

The decision to buy an undeveloped hill country property was 

prompted firstly by our preference for stock work rather 

than involvement with machinery. Secondly, we were excited 

by the challenge the property presented, and finally we both 

felt that low cost farming was the right way to go to 

minimise the effects of inflation and the energy crisis. 

Over the last four years we have embarked on a rapid devel

opment programme trying to employ the philosophy of spending 

a dollar where it would earn the most. 

THE FARM 

"Limestone Glens" is 2 , 300 hectares of moderate to steep 

tussock country in North Canterbury, running up to just over 

600 metres above sea level. It is predominantly Halden and 

Hui Hui soil types with a fairly even balance of sunny and 

shady country. The property has good water and no major 

weed problems . 
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When we t ook over in July 1976 "Limestone Glens" was carry

ing 3,900 ewes and 180 cows, plus replacements - a total of 

6,200 stock units. At this stage the property was in an 

undeveloped state largely because it had been the back half 

of another property. So we had several major considerations 

i n planning our development. 

* 

* 

* 

• 

* 

* 

Ther e had been no topdressing or o v ersowing. 

We had o nly seve n blocks and almost half the total 

area was in one o f them. 

The house had been empty for fifteen years and was in 

urgent need of repair . 

The woolshed and sheepyards were old but workable. 

There were no farm tracks to speak of, but there was 

a f orme d publ i c roa d r unning through t he p r o per t y. 

There were no cattle yards. 

There were large areas of rank ungrazed grass of low 

feed value. 

DEVELOPMENT PLAN 

We dec i ded our first moves would be to spend about $10,000 

on t h e house and to buy about 3 00 adult steers. From there 

we would develop along the traditio nal lines of, first, 

access, then fencing, followed by topdressing and o versowing. 

We had the use of neighbour's cattle yards, but this was only 

a stop-gap measure, so cattle yards had to be fitted in as 

soon as possible. 

The aim of our development was firstly to improv e an area 
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for the hoggets in order to grow some size into our sheep, 

and secondly to carry more stock and have them producing 

better as quickly as we could. 

We applied to the Rural Bank for a $20,000 development loan 

to get us started. 

* $12,000 for the house 

* $ 5,000 for tracking 

* $ 3,000 for cattle yards. 

Subsequently we borrowed another $28,000 from the Rural 

Bank for fencing , topdressing and oversowing. The live

stock incentive scheme virtually paid for the 300 steers, 

which cost us an average of $88 each. We also bought 120 

breeding cows. 

Fertilisers and Fencing 

At this stage we deviated slightly from our original plan. 

Soil tests showed low phosphate levels so we decided to get 

100 tonnes of super on 405 hectares before the winter, 

hoping to get some benefit over the winter and into the next 

spring. 

With 300 steers and 300 cows on the place we soon found that 

our old fences were rapidly becoming older, so we employed 

a full time fencer to get the old fencing up to scratch and 

started sub-dividing. 

access was improving. 

Stoak 

Tracks were going in by now, so 

Over the first winter we used our steers to eat as much of 
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rough feed as they would. They mowed it off and what they 

did not eat they trampled in. It was fairly hard on those 

steers and most of them slipped in condition, but they sur

vived. In fact our losses were less than two per cent, and 

all in all it had been quite a successful exercise. We had 

bought them for a purpose and they had done an excellent job. 

Over the next 18 months, with much better pasture control, 

we were able to fatten those steers or sell them as forward 

stores. A big improvement in the schedule resulted in a 

gross profit of around $110 per head, which also hastened 

the development programme. 

We tried to use some of the cows in a similar way, but found 

that being in calf, we were not able to put as much pressure 

on them. Although they helped to clean up a certain amount 

of rough feed they were not as effective as the steers. In 

fact, during the second winter when we were using the cows 

as a management tool we worked them too hard and had a death 

rate of almost 15%. They had come through a summer drought 

and their condition was only fair. They developed a heavy 

lice infestation which knocked them further, with the result 

that we had high cow losses and poor calving percentage. 

We concluded that the adult steer did the best job although 

he was not necessarily the best earner. On the other hand, 

once a reasonable level of pasture control was established , 

cows could be used, especially for short periods post weaning . 

Our steer policy was, therefore, basically a "oncer". 

Electric Fencing 

Our fencing programme required as many fences to be erected 

as quickly as possible, so electric fencing had to be a 

consideration. There was also scope for soil conservation 

subsidies fencing sunny faces from shady, so we applied to 

the North Canterbury Catchment Board. We decided that where 
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we could get subsidies we would erect permanent fences and 

elsewhere we would use electric fencing. The country we 

had decided on for the hoggets was the area we wanted to 

get going first. We started there using the grass fence 

system. In retrospect that has been a great success. 

It c o st us about $300/ km compared with about $1 1 350 for 

permanent fencing and enabled us to get a lot of fencing 

done quickly. We continued using electric fencing, but 

changed to an upright system using 1.25 metre battens 

hammered into the ground about 30 cm with a post every few 

chains. This was slightly more expensive, but the e~tra 

height stopped the occasional jumper. More recently we 

have changed again to insul-timber to do away with 

insulators, which are a constant source of trouble. 

The Catchment Board has granted us subsidies on about 13 

kilometres of fencing and we have had to renew about four 

kilometres of boundary. In all we have put up about 40 

kilometres of fence. 

TopdPessing and Oversowing 

The topdressing programme has been to apply an initial 

application of 245 kg per hectare in the autumn and follow 

up with 125 - 250 kg per hectare maintenance. We use 

molybdic super the first time round and sulphur super for 

maintenance. This autumn we topdressed 1,200 ha, but 

whereas it cost $56 per tonne on the ground in 1977, this 

year's lot cost us $99 per tonne. That was before the 

last two price increases! 

In August 1977 we oversowed 405 hectares of tussock with 

7 kg of Nui ryegrass, 1,4 kg of white clover and ~ kg of 

red clover. We used pelleted seed, which cost us about 

$19.75 per hectare for a total of $8 1 000. I have often 

wondered whether we should have done such a big area at 
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once . With almost one fifth of the farm area oversown, it 

was impossible to manage the flocks according to the advice 

we had been given, which was to keep off until November. 

Now, almost three years later, I do not think it mattered 

too much. Blocks that had the ideal treatment are now no 

better or worse than those that were grazed early. We may 

have been lucky with the weather conditions, but oversowing 

seems a strange business and success varies from area to 

area and from season to season. We have subsequently 

oversown smaller areas and our best results have been from 

an autumn sowing made 12 months ago. I am not sure whether 

the success is due to the time of sowing or the favourable 

weather we have had since. Whatever the case, I am going 

to try another autumn sowing just to see if it was a fluke. 

The oversowing and topdressing, together with a rotational 

grazing system of management , has improved the pasture 

quality and quantity tremendously. I consider it has been 

a highly successful and relatively cheap form of development. 

PRESENT SITUATION AND FUTURE PLANTS 

We are now carrying 5,500 ewes and 350 cows, plus replace

ments for a total of 10,750 stock units. This is an in

crease of 4,550 stock units over the original figure. 

Lambing percentage has grown from about 60 % survival to 

sale , to 93%, and wool weights have increased from 3.0 kg 

to 3. 9 kg. 

We are having some trouble getting our cows in calf - we 

have had up to 25% pregnancy tested dry. There are all 

sorts of possible explanations for this, but I suspect it 

is because we are still working our cows too hard. However, 

I believe that there may have to be a compromise situation 

between good pasture control and high conception rates. 
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The total cost of development has been about $94,000, broken 

up as 

This 

or a 

unit. 

follows: 

Fencing 

Initial fertilizer 

House 

Tracks 

Seeds 

Cattle yards 

Water supply 

equates to about $21 for 

debt servicing charge of 

$28,000 

$24,000 

$12,000 

$12,000 

$11,000 

$ 5,000 

$ 2,000 

each additional stock unit, 

about $2 per additional stock 

Our access is now quite good and further development will be 

in subdivision, topdressing and oversowing. 

Over the next three years we plan to erect another 32 kilo

metres of fence, most of which will be electric, and top

dress and oversow the remaining 810 hectares. 

By 1983 we will be carrying about 12,500 - 13,000 stock 

units. At that point we will consolidate and should be 

generating enough income to look at erecting another house 

on the property and replacing the wool shed. 

To summarise, our pattern has been to use adult cattle to 

clean up and prepare blocks for fencing, topdressing and 

oversowing. I think it has worked well. We will continue 

to develop in the same way until the whole property has 

been subdivided to a workable level. There comes a time 

when one must consider whether the extra work resulting 

from further subdivision is profitable. I think we are a 

long way from that point. I believe that hill country in 

general has massive potential to increase the export earning 

of this country. 



OVERDRILLING OF DRY HILL COUNTRY 

G.A . Dunbar 

Principal Researah Offiaer, T.G.M.L.I . 

R.F. Horrell and E.J. Costello 

Teahnical Officers, N.Z.A.E.I . and T.G.M . L.I. 

INTRODUCTION 

The improvement of pastures in tussock grassland and other 

easy hill country by means of overdrilling received a good 

deal of attention in the early 1950 ' s and then interest 

receded as the ease and apparent succes s es of aerial over

sowing and topdressing made this the dominant form of hill 

country development. In the years since then all costs 

have risen and energy costs more than most, so perhaps at 

the out set it i s pertinent to spend a few moments reviewing 

the reasons why we think farmers should be interested in 

the overdrilling of dry hill country . 

Well, for a start, there are some real advantages of sub

surface placement of seed and fertiliser, compared with 

surface distribution. 

Expensive seed and fertiliser are placed evenly and in 

close proximity, not s everal metres apa r t, as can happen. 

Second, if the country is dry and this may be from a total 
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or s e asonal shortag e o f moisture, then placeme nt below the 

soil sur f a ce pro tects the seed and inoc ulurn from wea the r 

and pests until c ond itions are suitable for germination. 

Th i rd , while clover i s usually well able to establ i sh in 

e x isti ng grass c ove r wh en sur fac e sown, establishment and 

vigour of go od pas ture grass species is vastly improved 

by limite d cultivation, or sub-surface placement. 

'l'hen, i f we think of overdrilling compared with more con

ventional cultiv ation methods, there is a reduction in 

the capital cost of the machinery involved, and in the 

cost of actual working and sowing operation. 

The risk of erosion from wind or water is much reduced by 

overdrilling methods. Added to this, and to our minds 

a very big advantage, is the fact that overdrilling is a 

one shot operation. Although the total operation may be 

broken by bad weather or by pressure of other farm work, 

each part that is done is compJ:.ete in itself . There is· 

no worry about having to go back and start again. 

EARLY EXPERIMENTAL WORK 

In this paper it is our intention to emphasise one parti

cular form of overdrilling. Perhaps it should be more 

correctly labelled a combined limited-cultivation-drilling 

operation, with the difference that only one. machine is 

involved. 

Although good clover establishment is usually obtained with 

disc drills, grass establisment may often be very poor. 

Mr . Leighton Coutts , a farmer at Palmerston , in North Otago, 

was not satisfied with the effectiveness of existing over

drilling mac hinery for his upland tussock and browntop 
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country. Working alongside Murray Stockdill in the 

Ministry of Agriculture and Fisheries, Leighton Coutts 

modified a Howard rotary hoe and added a seed and ferti

liser box so that seed was distributed into cultivated 

strips roughly 100 mm wide and at 250 mm centres. Work 

with this machine and a low powered tractor over a 

period of several years convinced Mr. Coutts that he had 

got very good value for money, in grass establishment as 

well as in clove-r. 

In 1977 Mr Coutts' machine was lent to the New Zealand 

Agricultural Engineering Institute (N.Z.A.E.I.) at 

Lincoln College for some introductory trials in regions 

other than North Otago. The Tussock Grasslands and 

Mountain Lands Institute supported the idea of wider 

testing and co-operated in the agronomic aspects of the 

work. Trials during this first season (1977) were of 

a fairly elementary nature. The engineers wanted to 

study the operation of the machine and to see how they 

could improve its mechanical efficiency and durability. 

The agronomists wanted to see for themselves how much 

improvement in grass establishment was possible compared 

with broadcasting or conventional disc drilling. We 

found that on a rocky, . exposed situation at 600 metres 

altitude at Hunua in North Canterbury, ·clover establish

ment with the drill was three times as effective as with 

surface broadcasting. No seedlings of cocksfoot or 

ryegrass were found following broadcasting, whereas with 

the rotary hoe/drill we found that for every ten samples 

taken with a small frame, three contained cocksfoot 

seedlings and five contained ryegrass. At three Mackenzie 

Country sites in the same year, the machine was also 

compared with a single-disc, disc-drill on comparatively 

level ground. After making allowances for the effect 

of different seeding rates through individual coulters 

of the two machines, the assessment over three sites was 
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that establishment of cocksfoot with the roto-drill was 

approximately twice as good as with the disc-drill. 

Establishment of ryegrass seedlings was about four times 

as effective. In a comparison of clover establishment 

the machines were about equal. During a dry summer and 

autumn there was a heavy mortality over all treatments, 

but the grasses persisted better with the roto-drill 

than with the disc-drill. 

During the following winter the N.Z.A.E.I. team set about 

producing its own machine. They modified a Howard 

Seedavator to a blade configuration that gave the same 

spacing of cultivation as for the Coutts ' machine, that 

is, it cultivated strips 100 mm wide at 250 mm centres. 

However, instead· of placing seed and fertiliser by means 

of a simple drag tube as was done with the original 

machine, two coulter types were made . One type consisted 

of a rigid tube through the back plate of the hoe. The 

other was a tube attached to a double-disc-opener which 

was trailed on a rubber mounted drag arm . These two 

coulter types were tested on the new machine in spring 

of 1978 at one site in North Canterbury and one in the 

Mackenzie . The agronomic results did not conclusively 

favour one or other type, but the tube coulter is undoub

tedly the cheaper proposition, mechanically. 

In this same season, a further test of the effectiveness 

of the roto-drill was carried out at two sites in compar

ison with a triple- disc-drill . Site A was a foothills 

site in an 800 mm per annum rainfall zone. Site B was 

a Mackenzie basin site in a 3 - 400 mm annual rainfall 

zone. Here staff of Grasslands Division of D.S.I.R. 

were testing the establishment of several grass/legume 

mixtures using the triple-disc-drill for direct drilling 

into a tussock and turf situation. It was agreed that 

the N.Z . A.E.I. ' s modified rote-drill could be used to sow 
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three of the seed mixtures in a comparison alongside. 

The choice of coulter for this comparison was the trail-

ing double-disc opener . Two fertiliser treatments were 

used, one a superphosphate mix, the other a super plus 

nitre-lime mix. In our sampling for estimates of esta-

blishment and vigour we were not interested in species 

differences, but rather in total grass and total clover 

figures. Again, there was a complication in that coulter 

spacings were different between the two machines. Because , 
the same per hectare sowing rates were used, direct 

coulter comparisons could be misleading since the weight 

of seed sown in a unit length of row of the disc-drill 

would be only sixty percent of the weight in the same row 

length of the rote -drill. 

Becau se of this difference in sowing rates, it seems that 

the logical way to judge the results is to say that if 

the type of machine had no effec t on establishment then we 

would expect the frequency of seedlings with the disc 

drill to be at sixty percent of the level achieved by the 

rotary drilling. 

RESULTS 

Figure 1 shows the results of a sampling for presence of 

seedlings at Sites A and B, eight months after sowing with 

superphosphate alone. The three seed mixtures are repre

sented by the letters a, b and c. As stated earlier 

each mixture contains grasses and legUIJleS so that although 

for simplicity the results of these components are pre

sented separately, they are in fact derived from the same 

sowing by each machine. The histograms for the rote-drill 

show the record of occurrence of seedlings, expressed as 

a percentage of the total number of samples taken. The 

histograms for the disc-drill show two things. First, 

the hatched area shows the record of occurrence of seedlings, 
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Fig 1: ESTABLISHMENT-with Superphosphate 1978 

in the same way as for the roto-drill. Second, the heavy 

transverse line across each histogram shows the point at 

which the disc drill results equal the 60 percent level 

of the roto drill results. 

Thus it is seen that at both sites in 1978, grass establish

ment with the disc drill was less successful than with the 

roto drill, both in absolute and relative terms for all 

three mixtures. The difference was most marked at the 

drier site B, where no grass seedlings at all were found 

from two mixtures sown by the disc drill. Legume esta

blishment did not follow the same trend, since the disc 

drill surpassed the 60 percent of the roto-drill for all 

three mixtures at site A and for two out of three mixtures 

at site B. 

When nitro-lime was added to the fertiliser mixture, the 

results, as illustrated in Figure 2, show that for grasses 

there was little change from the previous treatment. The 

rotary machine was more effective than the disc drill. 

For legumes, it was not more effective at site A, but was 
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more effective again at the drier site B. The presence 

of nitrogen in the fertiliser obviously suppressed legume 

establishment generally at site B, but the suppression was 

less with the roto-drill than with the disc-drill. 

Coming then to the 1979 season, we still needed to test 

some additional coulter modifications on the rotary machine 

and we wanted to carry out further comparisons with other 

machines. Coulter modifications were, firstly, adding a 

trailing pressure wheel to the tube coulter to give extra 

consolidation, and secondly applying extra pressure to 

the double disc openers to induce better seed coverage. 

Other machines compared with the roto-drill were a tine 

drill, with two variations in width of points, and the 

single disc drill. Seeding rate was adjusted so that 
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there was the same rate of seeding through single coulters 

of the different machines. 

So in total in the 1979 sewings, we looked at six variations: 

1. Tine drill with narrow points 

2. Tine drill with wide points 

3. Ro to drill with tube coulter 

4. Ro to drill with tube coulter and press wheel 

5. Ro to drill with trailing double disc coulter 

6. Single disc-drill. 

The first five treatments were used at Hunua, but all six 

were used at Streamlands and Holbrook in the Mackenzie 

Country. 
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Fig 3: HUNUA SOWING 1979 

ESTABLISHMENT 

VIGOUR AT 
FIVE MONTHS 

Results at Hunua (Figure 3) show a comparison of the esta

blishment of clovers and grasses at three months, with the 

occurrence of seedlings again being expressed as a per-
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centage of the total number of samples taken. Figures 

under each histogram correspond to the drilling treatment 

numbers listed above. The mean level of all treatments 

is defined by the heavy transverse marking. 

Vigour of clover is expressed relative to the best treat

ments; that is, treatments 3 and 4. Results may be 

compared directly because of the adjustment of the seeding 

rates. Thus the roto drill (3, 4 and 5) proved more 

effective than the tine drill (1 and 2) for both grass and 

clover, but the margin of superiority in establishment was 

greater for the grass. Even so, when vigor of the clover 

was scored five months after sowing, a greater degree of 

benefit appeared from the rote-drilling than was evident 

earlier in the spring. Autumn scoring of the grass was 

omitted because of the uneven influence of grazing. 

Finally, we consider the six treatment comparison at the 

two Mackenzie Country sites. As well as the six machine 

treatments, there were two seed mixtures at each site, 

the first a lucerne/cocksfoot mixture, the second a clover/ 

cocksfoot mixture. In Figure 4 which shows the estab

lishment level at Streamlands three months after sowing 

the most obvious benefit from the roto-drill is to lucerne 

Lucerne 
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2 3 4 s 6 

Grass 

j illl - Mixtoce2 

1 2 3 4 5 6 1 2 3 4 s 6 
Clover Grass 

Fig 4: ESTABLISHMENT at STREAM LANDS 1979 
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establishment, a nd to cocksfoot in the clover/ cocksfoot 

mixture. However, in all comparisons the three roto

drill treatments (3, 4 and 5) are above the mean level 

for all six treatments. The vigour estimates at 

Streamlands (Figure 5) show a clear margin of superiority 

to the grass sown with the roto-drill, in both mixtures. 

The legume comparison shows the roto-drill well ahead 

of disc-drill for both lucerne and clover, but with 

little margin over the tine-drill. 
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At Holbrook, establishment results with the roto-drill 

were consistently above the mean level for all treatments 

(Figure 6). For other machines results were much more 

variable. The vigour of the cocksfoot at this time from 

roto-drill sowing was definitely superior to that sown by 

other methods , but there was little difference in vigour 

of the legumes sown by different machines (Figure 7). 
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Fig 7= PLANT VIGOUR at HOLBROOK 1979 

Later in the season however differences in legume vigour 

became more apparent with lucerne sown by the roto-drill 

showing particularly good vigour (Figure 8). The 1979-

80 spring and summer was one of the wettest seasons ever 
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Lucerne Clover 
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Fig8: PLANT VIGOUR 1980 
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experienced in the Mackenzie Country and probably masked 

some of the differences which a drier season would have 

exposed. 

SUMMARY 

Overdrilling for pasture improvement has several advantages 

compared with surface seeding, and is less costly than full 

cultivation techniques. We consider that the method of 

rotary cultivation and drilling combined in one machine 

has positive advantages particularly when the emphasis 

is on the introduction of new grasses or lucerne, and 

that results indicate that these advantages become more 

apparent as soil moisture supply during the establishment 

period is decreased. The majority of the work carried 

out so far has been on relatively easy terrain mainly 

because it has been more practicable there to establish 

comparative trials. We think that these trials have 

consistently shown the advantages of the method, and 

firmly believe that the advantages will extend readily 

to dry hill country. 
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When the Institute began its fencing research in 1971, 

one of the stated aims of the project was to reduce or at 

least hold the annual cost of fencing in New Zealand, 

Since that time, the cost of conventional forms of fencing 

has in~reased at least fourfold, most of this in the last 

4 or 5 years, and one estimate now puts the annual cost to 

farmers at about $60m. On top of that, we are now being 

told that subdivision is a great way to increase production. 

Typically, at about $2,000 a kilometre, it would have to 

be! 

However, a much cheaper alternative is now a practical 

reality. The manufacturers of electric fence energisers 

have been working hard at their drawing boards and over 

recent years, voltages have risen from around 2 ,000 -

S,OOOv and seem set for 10,000v ; instantaneous current 

output under short circuit conditions is in the v icinity 

of 100 amps which is approaching the starter motor current 

in your car, and these units are now able to realistically 

and reliably energise quite long lengths of fence line. 

So electric fencing has now become a viable option for 

permanent fencing and we are therefore ve r y interested in 

it. 
- 38 4 -
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RESEARCH BEGINNINGS 

I must emphasise that our interest in electric fencing 

is for permanent subdivision. Components or techniques 

which are expected to remain in service for only short 

periods are of only passing interest and therefore do 

not feature importantly in the work we are doing. 

ControUers 

So where did we start, what are we doing, and perhaps 

of more interest to you, what have we found so far? 

Unfortunately , not much yet, but let me begin at the 

beginning. Our first task was to look at all aspects 

of electric fencing in an attempt to define where our 

efforts could be most useful. We travelled round the 

country, spoke to farmers, attended field days and 

special courses and rapidly came to the conclusion that 

the subject of electric fence controllers was one area 

we were not going to become involved in. Why? Because 

controllers manufactured in New Zealand are probably 

world leaders. There are several manufacturers all 

producing comparable and excellent units and we would 

be wasting our time attempting to significantly improve 

the performance of any of these. 

Insul.ators 

However, one thing did become clear. The technology 

associated with the rest of the fence certainly has not 

kept pace with that of the controllers. Insulator 

design has tended towards a cheap and therefore of ten 

small unit perfectly adequate for the low voltages and 

temporary fences for which they were intended. Now, 

however, they are being expected to last for many years 

Qnc witLstand voltages they were never designed for. 
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The result? Significant reductions in fence voltage 

particulary under damp conditions, and early deteri

oration of the insulators themselves. 

ELECTRIC FENCING PRINCIPLES 

We found, in our research, widespread lack of appreci~ 

ation of the principles and practice of effective 

earthing. About three quarters of all the problems 

with electric fencing can be traced to faulty earthing 

- like the farmer who understood that a buried copper 

hot water cylinder made a good earth but difr not connect 

it to the controller! Or another farmer who finally 

ran an old ewe to earth because she· became caught between 

the earth wire and the bank of the flooded gravel pit 

into which he had driven the earth pipe; the shock just 

about threw them both into the water! We measured 

1,200 volts on that earth! 

We found that unsuitable or incorrect materials and 

techniques are often used - frequently the fault of the 

supplier, not the farmer. For example, house wiring 

rated at 600v was being used under gateways without 

additional insulation; copper wire was being joined 

to zinc coated wire without sealing the joint from 

moisture. Personally I would recommend that copper 

wire be avoided entirely. There was also a reluctance 

by many to cast off the traditions of conventional 

fencing (figure 1) with the result that many electric 

fences are not much less than ordinary fences "hotted 

up" (figure 2). And some interesting contradictions; 

there is an almost universal desire to use the cheapest 

insulator possible irrespective of its suitability, a 

desire sometimes extended to the whole fence without 

any corresponding attempt to change the way stock are 

handled. Finally, because of the increasing complexity 
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of fence networks brought about by the growing interest 

in permanent electric fencing and the availability of 

suitable controllers, we found that many farmers were 

having more and more difficulty in sorting out just what 

was going on in their fences even with the help of a 

voltmeter. 

RESEARCH AREAS 

As a result of our reviews, we decided to attempt three 

things: 

* 

* 

* 

Where we could, assist in the dissemination of 

existing knowledge. 

Understand the behaviour of electric pulses in 

complex networks so that advice can be given on 

their design. 

Look at insulators. 

Extension Work 

A number of people are now working hard in the education 

and extension area. Many manufacturers of controllers 

publish excellent booklets on electric fencing; material 

is also available from the Ministry of Agriculture and 

Fisheries and wire and component suppliers. Field days 

are organised by manufacturers, MAF, universities and 

na~ional organisations and experience is growing in the 

farining community. Our contribution in this area has 

therefore not really been required. All I would say is, 

seek out this information and make good use of it. 
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Eieatriaai Puises 

Understanding the behaviour of the electrical pulse in 

a complex network has presented more of a problem. The 

single fence line attached to one controller is a thing 

of the past; it is being replaced by a network of inter

connected fences (figure 3) radiating from a central 

point or growing like a giant game of scrabble. And as 

it grows so does the difficulty in establishing design 

criteria, understanding and interpreting i'ts behaviour 

and diagnosing its faults. 

Unfortunately, at least for the farmer, these often 

require a knowledge of electrical engineering few possess. 

The following questions are very typical. "I know that 

4 mm or multiple wires are better than a single 2.5 mm 

wire as a lead out to a subdivision but at what length 

does this improvement become practically significant 

since the alternatives are more expensive?" Or, "The 

voltage in a fence will be reduced if long lengths of 

lead out wire are supported high off the ground, but 

what length is too long?" Or, "I've measured the fence 

voltage not far from the controller and it is lower than 

further along the fence; in fact, the voltage right at 

the end is more than at the controller. What's wrong, 

is my meter faulty?" Or again, "I've just bought an 

undeveloped property on which the existing fences are 

either not stockproof or insufficient. I want to use 

electric fences. How do I go about designing these?" 

We do not know many of the answers and have been hoping 

to get a post-graduate student for this project because 

cur own resources are already stretched. 

Insufotors 

The other question which is far more frequently asked is 
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"What insulators should I use?" And here at least we 

have made some headway, although it might be some time 

before we can give a categorical answer. This is 

because much of the work relates to durability or per

formance following extended service. 

An insulator must meet three basic criteria. 

Firstly it must have suitable electrical properties by 

virtue of its geometry and/or its composition; it must 

not conduct electricity either through the material or 

along its surface whether wet or dry. And the voltages 

it may have to withstand could theoretically be double 

that appearing at the controller terminals. 

Secondly, it must have appropriate mechanical character

istics. Its job is to support the wire in a selected 

position so it must not break, wear through, come off 

the post, release the wire or allow it to come close to 

or touch the post. 

Finally, it must retain these characteristics for the 

life of the fence. So it should remain unaffected by 

exposure to a range of climatic and environmental condi

tions such as temperature extremes, moisture, contamination 

and sunlight. Parts of New Zealand are subject to levels 

of ultra-violet radiation which are among the highest in 

the world. So the deterioration of plastic materials, 

particularly on the surface, is common and often rapid. 

There is perhaps no need to remind you that most of the 

insulators currently available are made of plastic . 

Figure 4 shows the choice you have; there are over 60 

on the board and more are available. I must reiterate 

an earlier point - we are talking about insulators suit

able for permanent fences energi~ed by high voltage, 



391 -

Figure 7 Figure 8 



- 392 -

high power controllers. Many of the insulators on the 

market were never designed for this application and there

fore should not be criticised if they are used and fail 

to function acceptably. 

Electrically we must have an insulating material (figure 

5), and the insulator must be of sufficient physical 

size to withstand the applied voltage and keep the wire 

off the post (figure 6). It should not have cracks or 

discontinuities which will trap moisture and provide a 

conducting path. Mechanically the method of fixing to 

the post should be reliable and permanent (figure 7); 

the insulator should hold the wire, preferably allowing 

it to slide and should not break or wear through under 

the applied loads (figure 8) . And finally durability 

(figure 9). This is the effect of UV radiation over , a 

period of from five to seven years. For permanent 

installations durable materials must be chosen or devel

oped (figure 10). 

So what is the Institute doing about insulators? Ini-

tially we are concentrating on the choice of material 

and the effect continued exposur e has on its performance. 

If along the way we can corranent on other aspects of 

design, we will do so. 

glass, plastic and wood. 

We are looking at porcelain, 

Proce foin i nsulators: These were probably the first type 

used for electric fencing. Porcelain itself satisfies 

two of the three basic criteria for insulators. It is 

excellent electrically and it will not deteriorate with 

weathering. However , today porcelain electric fence 

insulators are expensive, mainly because of the labour 

content in their production; and the design options are 

limited because of the manufacturing processes that are 

employed. We have had discussions with two manufacturers 
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on the possibility of alternative designs and manufactur

ing methods. 

GZaaa: This has similar characteristics to porcelain but 

glass insulators have not been made for electric fencing. 

In association with a glass manufacturer, the Institute 

has designed a glass line insulator which can be manu-

factured on an automatic machine. At present a modified 

version is undergoing further electrical tests to check 

its size and shape. If these are successful a die will 

be made and enough insulators produced for field tests. 

We do not know at this stage whether the design will meet 

the mechanical requirements for ease of attachment, wire 

fastening, impact resistance and so on. 

PZaatia: Plastic materials have excellent electrical 

properties and some are cheap to produce in complex shapes. 

This explains the wide variety of plastic i nsulators 

currently on the market. However, the two materials 

that are commonly used, polyethylene and polypropylene 

along with many other polymers suffer from one major prob

lem. Without protection they deteriorate from exposure 

to UV radiation. The cheapest and therefore most commonly 

used protection is carbon which is added to the polymer 

and results in the black colouration. Unfortunately while 

this protects the bulk of the material, the surface is 

still affected and in time, loses its smooth unbroken 

finish. Moisture and contaminants then collect and elec

trical tracking along the surface can occur. Once this 

happens, the insulator is permanently damaged because of 

the track of conducting carbon which is formed. A further 

problem is that the polymer formulations commonly used at 

present are relatively soft and have limited ability to 

withstand high loads or wear. 

We have selected six different polymers, apart from one 
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not used for fence insulators, and have had these moulded 

into a simple line insulator. Forty of each polymer 

have been mounted on battens which in turn have been in

stalled at each of our eight fence durability trial sites 

around the country (figure 11) . The six polymers have 

been chosen for their combination of electrical anq mech

anical properties and their resistance to UV radiation. 

Periodically, samples will be withdrawn and compared with 

one another and with a commercially available insulator 

which has also been included in the trial. Some have 

also been incorporated in electric fences to compare 

their resistance to load and wear. 

Wood: We are setting up a trial to look at the electrical 

characteristics of different timbers and preservative 

options. At least two suppliers are selling timber posts, 

stakes and battens to which an electrified wire is attached 

without using an insulator. The timber comes from 

Australia. In our trial we will be comparing the perfor-

mance of this timber with New Zealand grown alternatives. 

We hope to include hardwoods and treated and untreated 

softwoods. Each trial fence contains 50 posts (figure 

12) which might be typical for about a kilometre of elec

tric fencing. A control fence using commercial insulators 

has been included as a reference. Measurements of voltage 

drop and earth leakage will be made on each fence over a 

period to assess the effect weather conditions have on the 

insulating properties of wooden posts and for what length 

of fence they might be suitable (figure 13) . 

CONCLUSIONS 

It must be obvious that the topics we have chosen to exam

ine do not lend themselves to immediate answers. However, 

our interest also tends to generate commercial interest 

with the result that development and research will fre-
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qi1ently run in parallel. Combined with normal cormner-

cial ambition, this will produce results for the farmer 

sooner than we could on our own. 



FINAtlCIAL REWARDS FROM SOUTH ISLAND HILL COUNTRY FARMING 

INTRODUCTION 

I.G.C. Kerr 
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Commentators on agricultural matters are apt to remark 

unfavourably on the seemingly low returns on the large 

amounts of capital employed in farming enterprises. 

In times of adversity the attraction of fixed interest, 

share and rental investments are a sufficient lure for 

some farmers to forsake their industry and employ their 

capital elsewhere. In times of their good fortune, 

urban property developers have been known to question 

the sanity of farmers who continue to accept a mediocre 

return on their capital in an industry beset with the 

vagaries of the weather , distant markets and politics. 

Those who are experienced in the vicissitudes of the 

agricultural industry know well that, in spite of every

thing, farmers are seldom insane or even mildly irra

tional in the pursuit o f masochism which farm ownership 

sometimes entails. 

The rewards generally but not universally sought by 

farmers are a complex mixture of the desire to: 

* earn an adequate cash income 
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* achieve satisfaction in management 

* attain a particular life-style 

* accumulate stored wealth. 

The realities of economic life, however, do not indefin

ately permit a great value to be placed on the adoption 

of life-styles or management practices which differ from 

that necessary to earn a living and meet operating 

expenses. 

This paper is intended to review the financial rewards 

from farming in the hill country of the South Island. 

Aspects considered are cash income, capital gains and 

the transfer of assets. 

To account for high rates of inflation of recent times 

it has been necessary to deflate data to a common base 

having the same purchasing power. When this has been 

done it is referred to as 'real terms'. 

INCOME 

To reiterate what has already been published (Taylor, 

1979; Taylor and Mars, 1979; Kerr and others, 1979), 

the average real terms income and expenditure of South 

Island hill country farms since 1959 is shown in Figure 

1. 

Over the last twenty years there has been a generally 

increasing trend in the real terms average net farm 

income (gross income less expenditure) • More recently, 

however, net farm incomes have been characterised by 

violent fluctuations as product prices wax and wane and 
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FIGURE 1. FARM INCOME & EXPENDITURE 
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Derived from N.Z. Meat and Wool Boards' Economic Service 
data. 

costs escalate. This trend in farm incomes has been 

achieved principally because of a more than doubling of 

stock units on hill country farms without loss of live

stock performance (Taylor, 1979). Over the twenty years, 

average farm expenditure has increased 122% in real terms. 

The considerable financial advantage of higher than 

average performance of hill country flocks has been well 

demonstrated (Taylor and McRae, 1976; Taylor, 1979; 

Taylor and Mars, 1979; and Kerr , 1979). 
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CAPITAL 

While net farm income is clearly the most important and 

tangible financial reward from farming, there is a less 

tangible objective of growth in capital. Capital is 

accumulated in farming through investment in additional 

improvements, repayment of debt, and increases in the 

terms price of land. 

The capital structure of the av erage South Island hill 

country farm changed substantially over the ten years, 

1968 to 1978 (Table 1). 

TABLE 1. AVERAGE CAPITAL STRUCTURE SOUTH ISLAND HILL 

COUNTRY FARMS 1968 and 1978 

ASSETS 

Land and buildings 
Livestock 
Plant 
Other (homestead, investments, 

car) 

LIABILITIES 

Fixed 
Current 
Specific reserves 
Capital (net worth) 

1968 

63,348 
24,551 

4,034 

19,153 

$111,086 

28,901 
6,703 

542 
74.,940 

$111, .0.86 

1978 

330,548 
87 ,568 
15,311 

6.0., 356 

.$.4.93 ,783 

104,690 
16,403 

6,147 
366,543 

.$ 4.9.3 , 7.8 3 

Source: N.Z. Meat and Wool Boards' Economic Service Sheep 
and Beef Farm Survey. 
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It is notable that the annual compound growth in net worth 

of the average farmer of $291,603 is 17 per cent (six per 

cent in real terms). Over the same period the proportion 

of equity to assets rose from 67 per cent to 76 per cent. 

This example illustrates the financial rewards in the form 

of growth in capital from ownership of South Island hill 

country farm land. The example given also explains, from 

their viewpoint, the wisdom of investment in additional 

land by those farmers with sufficient capital resources 

and with ability to maintain business liquidity in an 

expanded enterprise. 

CASH EQUIVALENT RETURN 

To measure the overall financial yield from an investment 

in farming, it is necessary to consider both annual cash 

income and annual growth in capital. To reflect a com

bination of cash income and capital growth in land, a 

concept of 'cash equivalent return' was proposed by Cooke 

and Fri zzell (1974). 

As a contribution to this analysis of the financial rewards 

to hill country farming an a verage 'cash equivalent return' 

has been estimated for South Island hill country farms. 

This 'cash equivalent return' has been derived from N.Z. 

Meat and Wool Boards' Economic Service, Valuation Department 

and Statistics Department data. 

This calculation involves an addition of 

the average economic farm surplus less income taxpaid 

and 

the effective (real terms) change in the capital 

value of land. 
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The economic farm surplus is defined as ' the surplus 

a v ailable to the owner to provide interest on investment 

after payment of a reasonable sum for labour and manage

me nt' (N.Z. Meat and Wool Boards' Economic Service 1979). 

The results o f these calculations are illustrated in 

Figure 2 . 
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FI GURE 2. ESTIMATED ANNUAL CASH EQUIVALENT RETURN 

SOUTH ISLAND HILL COUNTRY 1959-1978 
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Derived from N.Z. Meat and Wool Boards' Economic Service, 

Valuation Department and Statistics Department data. 

The estimated 'average' cash equivalent return over the 

1968 to 1978 period is 4.7%. This figure represents a 

return over and above the effects of inflation and is 

thus in real terms. There are few alternative invest-

ments which provide a better real terms after tax yield. 

7 78 
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For instance, the index of share prices, when converted 

to real terms actually fell. Similarly urban property 

just managed to retain its real value. 

Inflation-proof bonds are one form of investment which 

offers investors a protection against inflation with a 

cash income. Unlike investments in gold or other scarce 

commodities as a hedge against inflation, land also has 

the important capability of earning a cash income. 

TRANSFER OF ASSETS 

The apparently simple process of transmitting farming 

assets to chosen heirs or to a new farmer is often compli

cated by the lack of capital of the incoming farmer, and 

the inability of the outgoing farmer to find an inflation

proof investment which is within his competence to manage. 

The plight of many young intending entrants into the 

business of farming who are without capital is well known. 

It is one of the great wonders of the world that so many 

do find the means of attaining their ambition in an 

industry which has demands for land from expanding farmers, 

institutional investors and family transactions. 

Conversely, without a suitable inflation-proof investment 

or a suitable means of transferring assets, the objective 

of accumulation of stored wealth cannot be fully realised. 

There .are many farm ownerships existipg today which con'."" 

tinue only because either one or both of these conditions 

apply. 

One approach to the orderly transfer of assets to an heir 

or a new farmer without the funds to complete a purchase 

is a leasing arrangement ~n which the interests of both 



- 405 -

parties are accounted for. For the incoming farmer the 

advantage is an opportunity to go farming when such a 

possibility may otherwise be unattainable, or long in 

coming. The financial reward for the outging farmer is 

the protection against inflation of a large part of the 

equity built up in the farm over a long period. There 

is the additional satisfaction of enabling a new gener

ation to get a start in business. 

Most people in New Zealand would regard farm land as an 

asset offering a high level of security to a lessor. Jn 

fact the courts have often confirmed that a ground rent, 

secured by a power of distress (over lessee) is regarded 

as one of the highest forms of security (NZLR 1912, NZLR 

1936). 

over a year the real terms yield from first mortgages is 

generally between two and three per cent (Ross, 1976; Kerr, 

Frizzell & Ross 1979). Bearing in mind that land can 

off er a lessor a secure though not readily transferable 

form of investment, it appears appropriate that rental 

rates for land should be about three per cent of the 

value of the land leased. Important criteria for leasing 

arrangements to be succes·sful are: 

* 

* 

regular reviews of rent 

payment by lessee of any land holding costs (rates, 

land taxes and insurances) • 

The mechanisms and effect of one type of leasing arrange

ment can be seen from an historical perspective of the 

average South Island hill country farm. A fictional 

leasing arrangement was notionally initiated in 1968 and 

carried on until 1978. The respective position of both 

the outgoing and incoming farmer are shown in Table 2. 
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TABLE 2. LEASING ARRANGEMENT 1968 to 1978 

1968 1978 

A. OUTGOING FARMER 

* 
+ 

B. 

* 
+ 

ASSETS 

Land (LEI)* 
House 
Other (say) 

INCOME 

Rent (3% LEI) 
Interest 

38.240 
16.500 
50.000 

104.740 

1.147 
4.000 (8%) 

5.147 

197.008+ 
52.800 
55.000 

304.808 

5.910 
6.600 (12%) 

12.510 

Value of land exclusive of improvements. 

Estimated. 

INCOMING FARMER 

ASSETS 

Improvements 
Stock 
Plant 
Other 

LIABILITIES 

Mortgage (50%) 
Capital (net worth) 

INCOME 

Cash* 
Less - 7ent + 

- interest 

31. 632 
24.551 

4.034 
3.403 

63.620 

31. 810 
31. 810 

63.620 

6.818 
-1.14 7 
-3.175 

2.496 

161.189 
87.568 
15.311 
15.130 

279.198 

31. 810 
247.388 

279.198 

20 .114 
-5.910 
-6.228 

7.976 

Economic farm surplus plus managerial reward. 

Includes inter.est on working capital. 

Derived from N.Z. Meat and Wool Boards' Economic Service 
data. 
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Both 1968 and 1978 were low income years. Intervening 

years were, with two exceptions, substantially more 

profitable. 

The almost eight-fold nominal increase in equity of the 

incoming farmer is, in fact, a 285 per cent real terms 

capital gain in the ten years examined. 

The income of the outgoing farmer is initially approxi

mately $2,000 less than might be available through fixed 

interest earning investments. Income from fixed interest 

earning investments is not significantly protected against 

the effects of inflation. The lease arrangement outlined 

ensures that the income of the outgoing farmer, though 

relatively small, is largely inflation-proof. 

In any lease arrangement similar to that outlined above, 

there are three points which need to be carefully consi

dered. Firstly, it is important to minimise the potential 

impact of estate duties by the creation of a suitable 

trust ownership of the land. Secondly, the comparatively 

low cash income that is normally available to an outgoing 

farmer may have to be supplemented by other employment 

and superannuation. Thirdly, the relative merits of a 

probably delayed outright purchase needs to be carefully 

weighed against the opportunity of an earlier leasing 

arrangement. 

Because of a high demand for hill country properties from 

keen though capital-starved young farmers, there appears 

to be a case for at least interim leasing arrangements 

as a means of transmission of assets from a retiring 

farmer to a new generation. 
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SUMMARY 

In spite of a 122% escalation in real terms farm expendi

ture, South Island hill co.untry farmers have on average 

achieved an increasing trend in net farm income through 

a more than doubling of the number of stock units carried. 

Through a combination of cash income and growth in value 

of land, South Island hill country farmers have, on 

average, achieved an estimated 4.7% cash equivalent 

return from their investment. 

For the purpose of transferring farming assets without 

eventual loss of equity, from a retiring farmer to a new 

farmer short of capital, a leasing arrangement is out

lined. 

REFERENCES 

TAYLOR, N.W. 1979. Recent Trends and Production 
Alternatives in South Island hill 
country farming. Address to Annual 
High Country Field Day, Marlborough. 
N.Z. Meat and Wool Boards' Economics 
Service publication 1979. Wellington. 

TAYLOR, N.W.; MARS, G.T. 1979. Economics of hill and 
high country production. Proceedings 
of the 1979 Hill and High Country 
Seminar. 

KERR, I.G.C.; FRIZZELL, R.; ROSS, B.J. 1979. Review 
of Rentals for Pastoral Leases. 
Tussock Grasslands and Mountain Lands 
Special Publication No. 13. Lincoln 
College. 

ROSS, B.J. 1976. A Policy for New Zealand Agriculture. 
N.Z. Agricultural Science, Vol. 10 No. 3 
p. 103. N.Z. Institute of Agricultural 
Science, Wellington. 



- 409 -

Drapery and General Importing Co. of New Zealand Ltd. v 
Mayor etc of Wellington, 1912: New 
Zealand Law Reports. Court of Appeal 
per Stout, C.J. Vol. 31. p. 598. 
Butterworths, Wellington. 

Re a Lease Wellington City Council to Wilson, 1936: New 
Zealand Law Reports. Supreme Court per 
Smith, J., 1936. p. 110. Butterworths, 
Wellington. 

COOKE, M.B.: FRIZZELL, R. 
New Zealand. 
College. 

1974. Rural Valuation in 
2nd Edition. Lincoln 

TAYLOR, N.W.; McRAE, A.F. 1976. The Effect of 
Increased Farm Production on Profit
ability and Workload. Paper to 29th 
Ruakura Farmers Conference, Hamilton 
Paper 1765. N.Z. Meat and Wool Boards' 
Economic Service, Wellington. 

Government Statistician 1979. Prices, Wages and Labour. 
Part A. Prices. Department of 
Statistics, Wellington. 



IMPROVED PASTURE rP.NP.GEMENT ft.ND RELATED FHIANCI.l\L RETURNS 

K.W. Pow 

New Zealand Dairy Board Advisor 
Temuka 

The South Island has the potential to grow as much ~rass 

as the North Island in a 12 month period, but with a 

slightly different distribution. Why is it that pro

duction per hectare in the South Island is generally a 

little behind its cousin in the North? I would suggest 

that by improving pasture management and stocking rates, 

this gap could be narrowed. Really it is largely a 

matter of getting a better match of feed-supply and feed

demand. 

FEED SUPPLY 

Before looking at improved pasture management it is 

import ant to look at how grass grows. Figure 1 shows 

grass-growth curve for three dairy farming districts. 

The Stratford Demonstration Farm in Taranaki is 44.5 ha 

at an altitude of 300 metres. The. soil type is Stratford 

sandy loam and rainfall 2,000 nun annually. 

We can draw the following conclusions:-

* There is a very close similarity between the three 

growth curves. The three regions are producing 

- 410 -
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FIGURE 1. GROWTH DRY MATTER 
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approximately 12,000 kg OM per hectare annually. 

Late autumn, winter and early spring growth in 

the South Island is a little slower, suggesting 

a little more conserved feed may be needed. 

Summar growth in the South Island especially 

under-irrigation appears to be more reliable. 

In all, the three regions have a similar growth pattern. 

FEED DEMAND 

If we superimpose the cow requirement curve for 2.5 cows 

per hectare, assuming calving starts in early September 

and drying-off is mid May, the three areas described· should 

carry 2.5 cows equivalent per hectare. Again the feed 



- 412 -

supply and feed demand curves match rather well. Obvi-

ously a little hay or silage would be needed to fill in 

the deficit periods. The result should be around 350 

kgs fat/hectare (2.5 cows/ha @ 140 kgs/cow). Unfortu

nately very few farmers are reaching these sorts of 

production levels. 

For example take a typical Discussion Group for the 1979/ 

80 season - Table 1. 

TABLE l 

Far>mer Stoaking Rat e Procb.iat i on per heata.re (aows/ ha) per aow 

A 1.14 148 169 

B 1.34 153 205 

c 1. 60 147 237 

D 1. 75 130 227 

E 2.08 136 281 

A to E 
average 1. 58 143 224 

F 2.10 147 308 

G 2.23 129 287 

H 2.25 148 333 

I 2.50 128 322 

F to I 2.27 138 313 average 

Stratford 
Estimate 2.47 174 430 

Stratford cows calve approximately three to four weeks 
earlier than South Island herds. 
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It would be dangerous to draw too many conclusions from 

such a small sample but there are some interesting trends. 

* 

* 

* 

As stocking rate increases · so does production per 

hectare. 

increase. 

Generally financial return will also 

High per cow production is still possible at 

higher stocking rates. 

Per cow production varies very little with stocking 

rates. 

So far we have said that there are large areas of .the 

South Island capable of growing 10 - 12,000 kgs DM per 

ha. 

* 

* 

* 

* 

* 

By using the correct 

stocking rate 

calving date 

drying off date 

good cow condition 

good young stock rearing and good pasture manage

ment 

then 350 kgs fat per ha. has to be just around the corner. 

PASTURE MANAGEMENT 

What is this good pasture management that will enable the 

higher stocking rate to be carried. Good pasture manage

ment must be such that it produces good leafy pasture all 
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year round. 

Winter 

In simple terms the herd should be dried off at a time 

when there is the same amount of grass on the farm as one 

would like to have at the start of calving. Assuming 

that cow condition is no more than one condition score 

below what is desired at calving then, with feed in front 

of the herd, the wintering system should be aimed at 

rotating once round the farm before calving. This ro

tation should be in the form of block grazing. The 

intensity of stocking should not have to exceed 300 cows 

per hectare for 24 hours. 

to meet any shortfalls. 

Hay and silage should be fed 

Blockgrazing will 

* 

* 

* 

* 

* 

* 

* 

control intake 

minimize pugging to small areas 

spread fertility evenly 

minimize feed wastage 

produce good quality regrowth for spring 

have a moderate work input 

help maintain a dense pasture. It will leave 

enough leaf behind to intercept light and grow 

more leaf. 

The important point of wintering is to grow grass, as it 
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is the grass, not the hay, that will put on winter live

weight. The key is to start with grass so you can winter 

right round the farm and set up quality pastures for the 

spring. 

falls. 

Figure 2 shows how intake falls as feed quality 

FIGURE 2. 

60 65 70 75 

Digestability (%) 

(Holmes, Dairy Farming Annual 1979) 

Table 2 indicates how a higher stocking rate can produce 

quality feed. 

The storage of pasture as standing sward will have ·adverse 

effects on both pastures and cattle. 
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TABLE 2. THE DIGESTABILITY OF PASTURE GRAZED AT DIFFERENT 

STOCKING RATES BY BEEF CATTLE; MEASURED IN 

MARCH, APRIL AND MAY 

Digestibility of 

Pasture 

OM (%) 

High 

64 

Stoaking rate 

Moderate 

61 

(Winchmore Data, Taylor 1975) 

Spring 

56 

With pastures in good order at the start of calving the 

priority for the next six weeks has to be the cows. The 

aim should be to reach a high spring peak of say 0.9 kgs 

fat/cow/day. With pastures in good order following winter 

block grazing a fast milking rotation of 14 days in spring 

should achieve good intakes and good production. Any 

shortfalls in feed could be met by 

* 

* 

good quality supplements 

strategic use of nitrogen fertiliser if the 

shortage is anticipated early enough. 

Basically spring months are cow months. Generally a good 

start to the season means a good season. Some magnesium 

supplementation is an · important input over the spring 

months. 
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SW/111/er 

By late spring-early summer, pasture growth will exceed 

cow requirements. The priority has to quickly change 

from cows to pasture. The key to good summer production 

is to produce good quality pasture. Paddocks should be 

dropped out of the grazing round and conserved when they 

become a genuine surplus. This may be early November in 

which case the surplus would have to be silage. The key , 

is to recognise the surplus, take it and get the paddock 

back into the grazing round as quickly as possible. 

There may be merit in topping paddocks behind the cows in 

October to preserve quality. Topping involves cutting 

pasture off at ground level. As seen in Figure 2, a fall 

in quality gives a related fall in both intake and pro

duction. 

If the Summer is drier than anticipated then selling the 

obvious culls early coud be considered. 

Autumn 

Again, if summer management has been successfuL pastures 

should be in good shape when the autumn rains fall. 

Growth is generally good at this stage and the aim should 

be to lengthen the grazing round to about 30 days, to 

build up a little feed. The result will be a relatively 

hard grazing which will reduce the summer species (clover) 

and encourage the winter growing species (ryegrass) . 

The autumn is the period of greatest tiller production and 

this is encouraged by letting light into the base of the 

pasture. Really one is setting up a good dense ryegrass 

pasture for winter. The key is at least one relatively 

hard grazing in the autumn and if this puts the herd 

under too much pressure, supplements should be used. 
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With an eye on the amount of feed on the farm and decreas

ing cow condition, drying off date becomes the next 

important decision. Drying the young cows off before the 

main herd is a good practise. 

AMOUNT OF SUPPLEMENT 

At higher stocking rates the amount of supplement made 

will be reduced and with good pasture management the amount 

needed will be reduced. I would suggest that between 30 

and 50 ·bales per cow equivalent on a seasonal farm is 

ample. It disturbs me somewhat when I look through my 

records and find this figure varies between 30 and 150 

bales per cow equivalent. 

The reasons are obvious. 

* 

* 

Conservation is a wasteful and costly business. 

Some 30% of the original dry matter is lost in 

conservation and storage in the case of hay. Add 

to that the suggestion that only about half the 

hay made is adequately stored, then the total 

losses could conservatively be estimated at 50%. 

In terms of money and physical effort it is time 

to look for a better system. 

~ Friesian Jersey cross dairy cow dried off in 

good order and putting on no live weight per day 

for 120 days could do it on half a bale of good 

meadow hay per day - if she could eat it. That 

is, hay is a maintenance diet only. 

On hay alone the winter feed requirement would be 

60 bales per cow. If half her diet was grass the 

requirement would be 30. In short the sooner more 



SUMMARY 

* 

* 

* 

* 

* 
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emphasis is put on growing winter grass the easier 

our farming will become. 

encourage pasture growth at all times. 

utilise grass that is grown with a medium to high 

stocking rate. 

use a flexible rotation that is never very long. 

achieve a high level of per cow production in 

spring. 

use supplements to control surplus pasture and 

fill feed gaps at critical times. 

If you put on more cows, good management rather than good 

luck will ensure increased financial returns. 



• 

NITROGEN USE ON SOUTH ISLAND DAIRY FARMS 

INTRODUCTION 

J.H. Hoglund 

GI'assZands Division 
D.S.I.R. LincoZn 

In a paper to the Massey Dairy Farmers Conference ten 

years ago, Roger Ball outlined economic and biological 

aspects of nitrogen fertiliser use by dairy farmers. 

Most of what was said then is still relevant today and I 

will refer extensively to this earlier paper. However, 

I will extend and alter the emphasis on the biological 

aspects to those which I consider most appropriate for 

South Island conditions. 

ECONOMIC ASPECTS 

The basic premise for using nitrogen fertiliser, is that 

its use will result in improved profitability of the 

farming operation. The key to the profitability is good 

pasture dry matter responses and efficient utilisation of 

this extra production. 

Assuming that two thirds of any additional feed was 

utilised, Ball reached the following conclusions on the 

required pasture response to nitrogen fertiliser in order 

to break even economically. For seasonal supply farms 

the marginal response required to profitably increase 
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milk production was 7.5 - 9 kg OM per kg N, depending on 

stage of lactation. If the additional feed was to be 

the basis of increasing cow numbers, break even responses 

were higher at 12 - 20 kg OM per kg N. These higher 

break even responses relate to the need for feed for 

growth and maintenance. Break even responses for town 

milk producers were somewhat lower at 3.3 and 9 kg OM 

per kg N for premium winter milk and surplus milk respec

tively. 

When compared with hay, a response of 5 - 7 kg OM per kg 

N was required to produce equivalent feeding value at a 

comparable price. 

Prices have changed over the last ten years. Ten years 

ago nitrogen cost about 20 cents per kg N, compared to 

the current price of just under a dollar, but increases 

in milk prices mean the above break even responses are 

still relevant. If nitrogen prices rise faster than 

milk prices, then this means that pasture responses 

required to break even will be greater than those quoted 

and less if the converse is true. 

Choice of form of nitrogen fertiliser will be governed by 

price and availability. If a choice is possible it must 

be remembered that, when calculating the price per unit 

of nitrogen, urea (46% N) has approximately twice the 

nitrogen value of either lime-ammonium nitrate or sulphate 

of ammonia. There is no evidence to suggest, that for a 

given quantity of nitrogen applied, any form of nitrogen 

fertiliser is any more effective than another, provided 

non-nitrogenous fertilisers as recommended for good pasture 

growth have been applied. 

In s ome situations, compound f ert i l i sers con taining nitrogen 
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may be convenient. Nitrogen contents of these fertilisers 

should be given on the product labels which enables the 

price per unit of nitrogen to be calculated. 

Considering the marginal break even responses, the prices 

of alternative stock feeds and the uncertainty of obtaining 

a nitrogen response, for the remainder of this paper I will 

be working to the assumption that nitrogen f ertiliser 

should not be used u nless there is a reasonable expectation 

of achieving a response of at least 10 kg DM per kg N. 

BIOLOGICAL ASPECTS 

The principles to be followed in order to achieve this 

desirable level of response are as follows: 

Best Response from High Producing Grass 

Nitrogen responses will be best on high producing grass 

dominant swards which have received adequate applications 

of phosphorus, sulphur and potassium fertilisers. Responses 

are generally better if pastures have some leafy cover at 

the time of nitrogen application. This aspect is emphasised 

by data (Table 1) which compares the nitrogen response of 

a pasture which has either been grazed or not grazed just 

prior to nitrogen application. 

TABLE 1. 

Hard grazed 

Not grazed 

EFFECT OF GRAZING ON SUBSEQUENT 

N-FERTILISER RESPONSE 

Control 

890 

1,250 

kg DM/ha 

30 kg N 

840 

2,010 

kg DM/kg N 

0 

25 
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Hi gh Appliaation Rates Usually Reduae Response 

Single applications should not exceed 40 - 50 kg N per ha. 

Higher rates of application are normally associated with 

diminishing responses to additional nitrogen as the grasses' 

requirements become more fully satisfied. Heavy pasture 

yields associated with higher nitrogen rates increase the 

chances of clover suppression and thinning of pastures 

because of excessive shading of young grass tillers. Such 

conditions increase the chances of a subsequent slump in 

production. Generally it will be more desirable to spread 

the nitrogen thinly over a wide area rather than to concen

trade it on a few paddocks. 

Allow Time for Response 

Sufficient time must be allowed for plants to take up the 

nitrogen from the soil and then to convert this nitrogen 

into additional feed. A nitrogen response is first observed 

as a greening of the pasture and although this may look 

attractive, it does not represent additional feed until 

some time later. The more rapid the pasture growth the 

shorter will be the spell required to achieve maximum yield 

advantage. 

As mentioned above, heavy yields associated with excessive 

spelling should be avoided if a subsequent slump in pro

duction is to be avoided. The long term aspects of clover 

growth and nitrogen-fixation suppression associated with 

nitrogen fertiliser use are emphasised in Figure 1. This 

shows that there is not a great margin between a response 

which is additive to the annual nitrogen input (N fertilizer 

+ N-fixation) to pasture, and a response which merely shifts 

the seasonal balance of growth. Careful attention to 

points made above should increase the chances of an additive 

response. 
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o Ireland 
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EFFECT OF RATE OF N-FERTILISER APPLICATION ON 

THE REDUCTION IN N-FIXATION IN GRAZED RYEGRASS/ 

WHITE CLOVER PASTURES 

Watah the Ctimatia Conditions 

Climatic conditions must be suitable for nitrogen uptake 

to occur. This aspect represents a key difference between 

cooler South Island regions and the 'winterless north'. 

Nitrogen uptake is temperature sensitive and it is generally 

considered that four degrees represents the cut off point 

for nitrogen uptake, with increasing rates of uptake 

with increase in temperature above four degrees. Data 

from a trial at Kirwee in Canterbury illustrates this point 

(Figure 2) . Despite repeated applications of nitrogen 

fertilizer from mid-June onwards, no colour response was 

detected until 4 August and no growth response until 15 

August. The earlier date was immediately preceded by a 
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period when minimum soil temperatures climbed above four 

degrees. 

l z 
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i
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FIGURE 2. EFFECT OF SOIL TEMPERATURE (9.00 

am, 10 cm) on pasture response to 

N-fertiliser. 

When rainfall exceeds evaporation, downward movement of 

nitrogen occurs and eventually it may be removed from the 

rooting zone. This is particularly so for nitrate-N, 

although ammonium based fertilisers are not immune from 

leaching as ammonium is converted to nitrate by soil micro-

organisms. A useful concept is that of a race with the 
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two contestants being 'LEACHING' and 'UPTAKE'. The speed of 

the former is proportional to rainfall while the speed of 

the latter is proportional to temperature. In this race, 

a recent hard grazing is equivalent to placing a handicap 

on 'UPTAKE'. A typical late winter race is illustrated 

by data from the previously mentioned trial at Kirwee where 

a further set of treatments involving single applications 

of calcium-ammonium nitrate (50 kg N per ha) were applied 

on three dates and growth assessed six to ten weeks later 

at a time when nitrogen uptake was occurring (Table 2). 

Only the application date nearest the period when soil 

temperatures rose above four degrees gave significant res

ponse. Earlier applications were presumably leached 

before temperatures rose high enough. 

TABLE 2. RELATIVE N-FERTILISER RESPONSE FOR 

THREE APPLICATION DATES 

N appliaation date Relative herbage yields at 1/9/ 77 
(aontrol = 100) 

20/6/77 

30/6/77 

11/7 /77 

120 

95 

256 

Average rainfall and soil temperatures from Lincoln and 

Palmerston North are compared for the six months April to 

September in Table 3. Using this data, and assuming a 

cut off point of four degrees for nitrogen uptake and that 

50 mm rain is sufficient to cause leaching below the root

ing zone, 'growing-degree-days before 50 mm rain' have 

been calculated for each month at the two locations. 

From this it can be seen that at Lincoln, three months of 

the year have worse nitrogen uptake potential than the 

poorest month at Palmerston North. For this reason, 

~orth Island recommendations for late winter application 
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of nitrogen fertiliser are inappropriate for cooler parts 

of the South Island. 

TABLE 3. CLIMATIC DATA FOR LINCOLN AND PALMERSTON NORTH 

Month 

A M J J A s 

Rain/month 

Lincoln 58 76 58 58 56 46 

Palmerston North 74 86 99 91 84 69 

Soil Tem~erature 

Lincoln 11.1 7.5 4.6 3.9 5.1 7.5 

Palmerston North 13.2 10.2 7.7 6 . 7 7.6 9.9 

Growin~ 0 da~s before 50 mm rain 

Lincoln 184 71 16 0 30 114 

Palmerston North 186 112 56 46 66 128 

CONCLUSION 

If nitrogen fertiliser is to be used to reliably increase 

available feed for early lactation or to improve cow 

condition prior to calving then the following recommen

dations could .be made: 

* 

* 

* 

Autumn application; that is, prior to May. 

Low rates (20 - 30 kg N per ha) to grass dominant 

paddocks. 

Apply to leafy pasture; that is, some regrowth. 



* 
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Spell for at least 30 days followed by slow 

winter grazing rotation. 

The alternative of delaying nitrogen applications till 

July would in most years result in a greater chance of 

the nitrogen ending up in someone's well than in produc

ing additional dry matter. 



V.~LUE FOR MONEY THROUGH ARTIFICIAL BREEDING 

INTRODUCTION 

H.J. Tempero 

Li vestock SeZecti on ManageP 
New ZeaZand Dair>y BoaI'd, Weliington 

Artificial breeding can be used for several reasons, but 

by far the most common objective in using it is to breed 

future herd replacements by sires that would not normally 

be available through natural mating. 

The operative words in the opening paragraph are Pepuwementa 

and ai Pea. 

To get value for money through artificial breeding, enough 

cows must be in calf to AB to ensure that adequate replace

ments can be reared, and the bulls used must pass on the 

attributes that are wanted. 

GETTING ENOUGH COWS IN CALF 

For conception to occur, the insemination must be carried 

out with fertile sperm by a competent technician into a 

fertile cow during or shortly after oestrus. This state

ment is very obvious, but not infrequently all the condi

tions for getting a cow in calf are not present, in some 

cases resulting in a 'herd problem'. To assist farmers 

who ma y be hav ing problems, t he New Zealand Da i ry Board 

a utoma tically produces a ' r eturn interval analysis' f or 
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all matings carried out under the Livestock Improvement 

Association artificial br eeding service each year. By 

using this return interval analysis problems can be 

identified and steps taken to overcome them for future 

matings. 

It is all very well talking about getting individual cows 

in calf, but to obtain enough replacements, and to have 

the herd in milk the following season, the herd has to be 

got in calf. Table l shows how many cows over three 

time spans have to be mated continuously to artificial 

breeding to stand a reasonable chance of getting all re-

placements sired by artificial breeding. It is an 

unfortunate fact of life that not all cows that are in 

calf produce calves that will end up as replacement two 

year olds. Some cows in calf are sold or die before 

calving, the sex ratio favours bull calves, some calves 

die at birth or are unsuitable for rearing and not all 

yearlings finally end up in calf. All these factors have 

been allowed for in producing the results shown in Table 1. 

TABLE 1. TO GET ENOUGH AB-SIRED REPLACEMENT HEIFERS* 

T 

I 

M 

E 

Number of Cows 
needed to be continuousZy mat ed 

AB use period Conception 
Rate 
55% 

Over a 4-week 

Conception 
Rat e 
60% 

period of 

Conception 
Rate 
65% 

AB use, it is 

4 weeks not likely you will get enough cows in 
calf to get sufficient AB-sired heifers 
for herd replacements 

7 weeks 94 cows 91 cows 88 cows 

12 weeks 86 cows 83 cows 80 cows 

* in a 100-cow herd. 
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In most herds we see that up to a seven week mating pro

gramme is necessary with all cows returning being remated. 

However there is no point in using AB for seven weeks if, 

come the next spring, the decision is made to only rear 

replacements saved in the first four weeks. A short 

"rearing period" is desired by a lot of farmers, not only 

because of the work involved in rearing calves, but because 

of the belief that later born calves will end up as 'tail 

end charlies'. This is not necessarily the case, as many 

farmers have found out by identifying calves and looking 

at their size relative to birthdate when mature. A months 

difference in age at six months (17%) is a different pro

position to a months difference at two years of age (4%). 

Many 'poor' heifers are not the youngest, but are in fact 

animals that had something going against them at an early 

age, particulary just after being born. 

SELECTING SIRES 

The main criteria when selecting a sire is not what the 

sire himself is, but what his offspring are like. In 

other words, will the sire produce replacement animals 

that have the attributes that are wanted? Individual 

farmers may have different ideas on what is needed, but 

primarily, replacements should be bred that will give high 

production over as long a lifetime as possible. Therefore 

when selecting sires, the reason why cows are not milked 

for longer should be looked at, and sires selected whose 

offspring will have 'stayability'. 

The reasons why animals are culled or disposed of can be 

broadly broken down into two categories - involuntary 

culling and voluntary culling. 
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Involuntary Culling 

This can be defined as 'the animal would have been milked 

next season, but wasn't for some reason beyond the farmer's 

control' . Examples of involuntary culling could be death, 

disease (tuberculosis and brucellosis), empty. 

Voluntary Culling 

These are animals that were capable of being milked but 

were not because of a decision made by the farmer. 

Examples of voluntary culling could be production, tempera

ment, mastitis, ease of milking, conformation. 

Every year, from herd testing records, an analysis is 

carried out on 'wastage'. This survey puts into pers

pective the reasons why animals are 'culled'. 

TABLE 2. INVOLUNTARY CULLING 

Fertility (empty) 

Death - accident/injury 

Bloat 

Abortion, brucellosis, T.B. 

Facial Eczema 

% Culled 

3.2 

5.9 

0.6 

0.4 

0.2 

There are many other reasons why cows are culled, but the 

number culled for each characteristic is quite low. 
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TABLE 3. VOLUNTARY CULLING 

Low production 

Mastitis 

Temperame nt 

Old age 

Unsuitable dairy t ype 

% Culled 

5.1 

1.0 

0.6 

0.6 

0.2 

A second source of information on culling is available from 

the New Zealand Dairy Board's Sire Proving Scheme. In 

this scheme, reports on every heifer sired by the bulls 

used in the scheme are given by the farmers milking them. 

By looking at the reports on these animals and comparing 

the production and fate, 'economic values' can be worked 

out for some characteristics. By doing this it can be 

determined how important farmers actually milking the cows 

consider each characteristic. 

TABLE 4. 

Unsatisfactory temperament 

Se veral mastitis infections 

Slow milk let down 

Slow milking 

Difficult to put cups on 

ECONOMIC VALUES 

kg Miikf at 

70 

70 

40 

25 

20 
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Temperament and mastitis have the highest economic values 

in the example. If an animal was regarded as of unsatis-

factory temperament, it would be likely to be culled even 

though producing up to 70 kg of milkfat more than the 

normal production level for culling . Put another way, 

temperamental animals are being culled even though produ

cing 70 kg of milkfat more than other animals being retained 

'Difficult to put cups on' is a way of assessing conform

ation as it affects milking. An additional question on 

whether the cups stay on well is also asked, but the rela

tionship between putting cups on and cups staying on is 

very close and hence it was not included in this example. 

The single greatest reason why animals are voluntarily 

culled is production. Other characteristics are import-

ant, but priority must be given to selecting sires that 

leave high producing daughters. If improvement is also 

desired for other characteristics, select from high BI 

sires those that are above average in the traits desired 

to be improved . 

METHOD OF SELECTION 

All countries with herd improvement programmes have a system 

of assessing bulls' genetic merit . It may be called 

improved contemporary comparison in England, predicted 

difference in America , direct comparison in Canada or 

breeding index in New Zealand . The names are different 

but the principles involved in the calculation of the 

figures are identical . On top of that they all have one 

major feature in common. The figures used in expressing 

the bull ' s results are not a record of what existing daughters 

have done, but are a prediction of what future daughters 

are likely to do. In each country the respective figures 

are the best guide available for selecting bulls to sire 
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replacements. 

It was found many years ago that selecting bulls on abso

lute production of either their dams or their daughters 

was a poor guide to their genetic merit. The large 

scale trial being carried out in Poland has re-emphasised 

this fact. 

OI'igin of Buz:Ls 

America 

New Zealand 

TABLE 5. POLISH TRIAL 

BuZZs Dams ave Production 
kg miZkfat 

400 

209 

Daughter production 
first 200 days 

kg miZkfat 

115 

119 

If absolute production was a good guide to genetic merit, 

it would have been expected that the daughters of the 

bulls originating from America, (from dams averaging nearly 

twice as much production as those from New Zealand) would 

have produced more than those sired by the New Zealand 

bulls . In fact production of the bulls daughters was 

very similar. 

Bulls with high breeding indexes sire daughters that have 

high production indexes (PI), but individual daughters 

will vary, some markedly from that average (Figure 1). 

It is because of this variation in production that breeding 

indexes are calculated the way they are,by allowing for 
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PRODUCTION INDEXES OF THIS BULL'S DAUGHTERS 

D This bull has 1000 daughters in his sire proof. 
D His daughters are not all the same. 
D Their average Production Index (Pl) is 100. but some are as low as 60 and some are 

as high as 140. 
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1 cow is expected to have Pl of 140 
and similarly 1 cow 1s expected to have 

a Pl of 60. ea:h of 1hese is ~0% 
d1Herent trom their sisrers' average 

t35 140 145 

0 A small sample of the bull's daughters may not give a good estimate of his breeding ability. 
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daughter numbers, and why occasionally daughters of a 

particular bull do not live up to expectations in indi

vidual herds. Large numbers of daughters are needed 

to accurately pinpoint a bull's true genetic merit. 

RESULTS FROM USING A.B. 

Having mated enough fertile cows at the right time to 

produce enough replacements sired by a high breeding 

index bull, what then are the expected results . Breeding 

is a long term programme and initially there is a cash 

outlay with no increased profit. It is only when the 

daughters resulting from AB are in their first lactation 

that extra income becomes available, and a further two 

years before all cash outlays have been compensated for . 

From then on however, returns quickly outstrip investment 

costs. 

The rate at which the cash outlay is recovered depends 

on how superior the AB offspring are, and what the herd 

production level is. 

Breeding indexes and production indexes are percentages . 

Replacements coming . into a herd with breeding indexes 10% 

higher than an alternative breeding programme would be 

expected to produce 10% more milkfat~ A 10% increase 

in a herd averaging 150 kg (15 kg) is not as good as a 

10% increase in a herd averaging 200 kg ~20 kg) improve

ment. 

The higher the herd production, the better the value from 

AB. 
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SUMMARY 

* Put enough cows up to AB for a long enough period 

to ensure all replacements are from AB bulls. 

* 

* 

* 

Use bulls with high breeding indexes. 

Use AB bulls that have plenty of info rmatio n 

available on them. 

Feed the resulting progeny so that they c an pro

duce what they are capable of. 



HOW DAIRY COWS RESPOND TO EXTRA FEED BEFORE AND AFTER 
CALVING 

c. Grainger 

Dairy Research Institute 
EZZinbank, Victoria 

Over a six year period (1973-78) a series of experiments were 

carried out at the Dairy Research Institute, Ellinbank, 

Victoria to provide quantitative data on the effects of 

altering the feeding levels of cows before and after calving. 

Initially the effects of pre-calving liveweight gain and level 

of condition at calving on subsequent milk production were 

assessed. Cow condition at calving was shown to be the 

important factor affecting subsequent milk production and 

whether a cow gained, lost or maintained weight before calving 

had little effect on subsequent performance of cows calving 

in the same ~ondition (Rcgers, Grainger and Earle, 1979). 

Having determined that cow condition is the important factor 

affecting milk yield it was decided to define more accurately 

the effect of cow condition on production over the range of 

cow condition normally encountered on dairy farms in Victoria 

(condition score 3 to 6) (Earle, 1976). The effect of level 

of feeding after calving on milk yield and also on the response 

to level of condition at calving was also examined. 

The aim of the experiments was to provide more quantitative 

data on the effects of changing the feeding levels of cows 

before and after calv ing which would enable farmers and their 
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advisers to make more confid ent decisions about changes in 

their feeding management over this period. 

DESIGN OF EXPERIMENTS 

Ex perinent 

This experiment was done in each of two years (1976-77 and 

1977-78) and involved a total of 160 cows of mixed ages (3 

years and older) and mixed breeds (Friesian, Jersey and Jersey 

X Friesian). In each year eighty cows were allocated 20 

weeks before anticipated calving to each o f four groups and 

fed to achieve their projected condition score at calving of 

3, 4, 5, or 6. The four groups of cows were as similar as 

possible in respect to genetic potential, breed, age and 

level of body condition (20 weeks before calving). During 

the last four weeks before calving all cows were fed suff i

cient pasture to maintain their respective condition scores. 

At c alving c ows in similar conditio n were alloc a ted to high 

(H) or low (L) feeding groups at pasture for the first five 

weeks of lactation. The approximate intakes of the (H) and 

(L) feeding groups over the 2 years were 14 and 8 kg pasture 

dry matter (DM)/cow/day respectively. From week 6 to 20 of 

lactation all cows were commonly grazed (Figur e 1) . 

Condition 
score 

4 . 5~1 

Condition 
score 

6 

5 

4 

3 

CALVE 

Level of 
feed ing 

H Common grazing 

L 

-20 weeks 4 weeks 0 5 weeks 20 weeks 

Fig . 1 Design of Experime nt 1 
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Experiment 2 

This experiment was done in 1978-79 and involved 40 cows. 

Twenty cows calved at each of two levels of body condition 

(condition score 4 or 6). Feeding in the first five weeks 

of lactation was indoors in stalls on fresh cut pasture at 

one of three different levels of intake (ad lib,lO or 7 kg 

pasture DM/ cow/day) . All cows were grazed as one group from 

week 6 to 20 of lactation. 

FEED INPUTS REQUIRED TO MAINTAIN AND IMPROVE COW CONDITION 

Experimental evidence from both Ellinbank and Massey suggests 

that it requires approximately 6-8 kg OM/day to maintain the 

body condition of a 400 kg Jersey-Friesian crossbred cow in 

the period from 12 to 4 weeks before calving . A condition 

score for a crossbred cow corresponds to approximately 30 kg 

liveweight and it requires an extra 7 kg pasture DM for each 

additional kg liveweight gain i.e. 210 kg pasture DM for a 

gain of one condition score . This is additional feed above 

the feed required to maintain the cow in her current level 

of condition. 

If a cow ate 14 kg DM/day in the dry period then it would 

take about one month to gain one condition score. This level 

of intake would however be at the upper limit of the cow ' s 

intake capacity during the dry period and would also require 

relatively lax grazing. As the cow approaches calving (last 

two to three weeks before calving) the rapidly developing 

calf requires more and more of the feed eaten by the cow and 

it will be increasingly difficult to achieve any substantial 

condition score gain. In a six to eight week dry period the 

maximum gain in condition will be one condition score but in 

practice will be something less than this. 
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RESPONSES TO CONDITION SCORE AND FEEDING IN EARLY LACTATION 

A feature of these experiments was to highlight the "partit

ion problem" in dairy cows which is simply that ~hen extra 

feed is provided for lactating cows, some of the feed is 

partitioned to extra milk production and some to liveweight 

or condition change in the cow herself. The responses to 

cond ition score and feeding in early lactation are best 

considered by the use of examples. 

Exampl.; 1 

Response to condition score at calving given a fixed level 

of feeding in ear ly lactation. Assuming an (HJ level of 

feeding in weeks 0-5 of lactation (14 kg pasture DM/cow/day) 

Condition Cond ition 
score 4 score 5 

Fat yield (0-5 wks) (kg) 25. 2 28.7 

Condition score after 5 wks 4. 2 4.8 

Fat yield (0-20 wks) (kg) 100.1 108.6 

Condition score after 20 wks 4.7 4. 9 

What is the benefit of calving in condition 5 versus 4? 

Firstly it can be seen that an extra 8.5 kg fat is achieved 

by calving one condition score higher, but also at the end 

of 20 weeks of lactation there is a difference in condition 

level. The cow which calved at score 5 is 0.2 condition 

scores higher in level of condition than the cow which 

calved at score 4. The total benefit then is 8.5 kg fat 

plus an extra 0.2 condition scores. The extra condition 

of the score 5 cow is available to be used at some later 

stage. 
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What then is the efficiency of providing extra feed to calve 

a cow in condition score 5 rather than 4? It requires an 

extra 210 kg DM to achieve a gain in one condition score. 

The response is therefore 

Feed required f or l CS g ain 

Extra milk fat production 

Response 210 kg DM 
8.5 kg fat 

210 kg DM 

8.5 kg fat 

25 kg DM/kg extra fat 

But we still have an extra 0.2 CS as well so the real res

ponse is something greater than this. 

This extra condition can be considered as 0.2 condition 

score less than the cow which calved at score 5 has to gain 

in the following dry period. 

before calving now becomes -

The response to feeding extra 

210 kg DM 0.2 x 210 kg 168 kg DM 

Response 

Example 2 

168 kg DM 
8.5 kg fat 

20 kg DM/kg extra fat 

Response to feeding level in weeks 0-5 of lactation at 

different condition scores at calving. 

At a condition score at calving of 5 

Feeding level (wks 

14 kg DM/cow/day 

Fat yield (0-5 wks) (kg) 28. 7 

Condition score after 5 wks 

Fat yield (0-20 wks) (kg) 

Condition score after 20 wks 

4. 8 

108.6 

4.9 

0-5 of lactation) 

8 kg DM/cow/day 

22 .. 8 

4. 5 

94.9 

4.9 



- 444 -

The response to improving the feeding level from 8 to 14 kg 

DM/cow/day for a condition score 5 cow is -

Extra DM eaten (14-8 kg DM ) x 35 days 

Extra fat yield (108.6 - 94.9 kg) 

Response 210 k~ DM 
13.7g fat 

15 kg DM/kg extra fat 

210 kg DM 

13 . 7 kg fat 

The c ondition scores at week 20 are similar in this case. 

At a condition score at calving of 4. 

Feeding level (wks 0-5 of lactation) 

14 kg DM/cow/day 8 kg DM/cow/day 

Fat yield (0-5 wks) (kg) 25.2 19.3 

Condition score after 5 wks 4. 2 3.8 

Fat yield (0- 20 wks) (kg ) 100 .1 88 .4 

Condition score after 20 wks 4. 7 4.6 

The response to improving the feeding level from 8 to 14 kg 

DM/cow/day for a condition score 4 cow is -

Extra DM eaten (14-8 kg DM) x 35 days 

Extra fat yield (100.1 - 88.4) 

210 kg DM 
11.7 kg fat Response 

18 kg DM/ kg extra fat 

210 kg DM 

11. 7 kg fat 

The response to improving feeding level for the condition 

score 4 cow is poorer than for the condition score 5 cow -

18 versus 15 kg DM/kg extra fat. However there is a dif-

ference in le~el of condition at the end of 20 weeks of 

lactation for the condition score 4 cow, between the two 

levels of feeding . 
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The response for the score 4 cow is 18 kg OM/kg extra fat, 

but an extra 0.1 condition scores as well. Therefore some 

of the extra feed that was provided for the score 4 cow at 

calving was diverted into improving the overall level of 

condition of the cow, hence the lower response in terms of 

kg OM/kg extra fat . 

Example 3 

Is it better to feed extra f odder to the cow before or 

after calving? Let us assume that we can feed an extra 

210 kg OM before or after calving to a cow which at the 

start of the dry period is at a condition score of 4. 

* Cow A is fed an extra 210 kg OM before calving, 

therefore gains one condition score and is condition 

score 5 at calving 

* Cow B is fed to maintain condition score over the 

dry period and therefore calves at score 4. Cow 

B must now be fed an extra 210 kg DM after calving 

compared to cow A. 

If we assume that cow B has an intake of 14 kg OM/cow/day 

over the first five weeks of lactation then cow A must eat 

210 kg OM less than cow B over this period. 

intake for cow A should be 

Hence the 

14 210 kg OM 
kg OM/ cow/day - 35 days 8 kg DM/cow/ day 

What is the result of our two feeding strategies? 

Is it better to feed before or after calving? 
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Feed before calving 
Cow A 

CS at calving = 5 
Feed level 

(0-5 wks) = 8 kg DM 

Fat yield (0-5 wks) (kg) 22. 8 

Condition score after 5 wks 4.5 

Fat yield (0-20 wks) (kg) 94. 9 

Condition score after 20 wks 4.9 

Feed after calving 
Cow B 

CS at calving = 4 
Feed level 

(0 - 5 wks) = 14 kg DM 

25.2 

4. 2 

100 . 1 

4 . 7 

In terms of fat yield it is certainly better to feed after 

calving as we have gained an extra 5 . 2 kg fat, but in terms 

of condition , the cow fed extra before calving is 0.2 

condition scores higher in condition after 20 weeks of 

lactation. 

In other words the question of whether extra feed should be 

put in before or after calving can be considered in the short 

or longer term. In the short term (current lactation) we 

have benefitec ty an extra 5.2 kg fat by feeding extra after 

calving. However in the longer term this difference of 

5.2 kg fat is likely to be eroded as the extra 0 . 2 condition 

score gained by feeding before calving can be utilized at 

some stage in the future. This could be in the next lac

tation or alternatively it could be considered that this is 

0.2 condition score less to be put on in the dry period 

before the next calving (ie 0.2 x 210 kg OM= 42 kg DM less) 

ECONOMICS OF PROVIDING EXTRA FEED BEFORE AND AFTER CALVING 

The profitability of providing extra feed to cows before 

and after calving can be assessed by using the responses to 

the extra feed and the prevailing prices for feed and milk 

fat . An example is considered below where extra feed is 

provided by nitrogen fertilised pasture. 



- 44 7 -

Asswnpti ons 

Return for milkfat is $2/kg 

Urea c o sts $ 300/ tonne 

Response to N of 10 kg pasture DM/ kg N 

Cost of extra feed 

1 tonne urea (46 % N) 460 kg N 

at response of 10 kg DM/ kg N 4,600 kg DM 

So 1 tonne urea grows an extra 4,600 kg DM and costs 

$300 / tonne or 6.5 cents/ kg extra DM. 

Benef it f r om extra f eed 

When extra DM eaten before aaZving. The benefit in this case 

comes both from the extra milkfat production in the subse

quent lactation and also the extra condition score at the 

end of 20 weeks o f lactation. Assume an extra 210 kg DM 

were provided for each cow in the dry period and this built 

up the condition level of the herd from score 4 to 5 at 

calving. 

Response to 1 condition score gain 

fat + 0.2 condition score gain 

210 kg DM - 0.2 x 210 kg DM 
8.5 

20 kg DM/ kg fat (per $2) 

OR a return of 10 cents / kg extra DM 

8.5 kg milk-

For an outlay of 6.5c/kg extra DM applied as urea we get a 

return of 10 cents or a profit of 3.5 cents for each kg 

e x tra DM. 

The other assumption implicit here is that all of the extra 
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feed provided by the nitrogen fertiliser is utilised . 

This is probably not the case and the utilisation of the 

extra feed will be something less than 100 % and will be 

dependent on the amount of feed on hand at the time which 

is ~etermined by factors such as seasonal conditions, 

calving date and stocking rate. 

If a utilisation factor of 80% is used then the profit 

from each extra kg DM provided falls from 3.5 cents to 

1. 9 cents. 

(1 0 cents 6.5 cents 
0.8 1.9 cents ) 

When extra D/.1 eaten after caiving. If we assume a cow calves at 

condition score 5, response to extra feed is that an 

extra 15 kg DM yields an extra kg milkfat ($2) or a return 

of 13.3 cents /kg extra DM. The profit in this case is 

6 . 8 cents/kg extra DM, or assuming an 80% utilisation of the 

extra feed 5 . 2 cents/kg extra DM . 

(13. 3 cents 6.5 cents 
o.a 5 . 2 cents) 

This type of calculation can be done for different types of 

feed such as grazing out, concentrates , hay or silage. 

However with feeds such as concentrates, hay and silage it 

must be established whether the feed is supplementing or 

substituting for the pasture diet as this will affect the 

response to the extra feed provided . 

SUMMARY 

* Quantitative data on the responses to extra feed 

provided for cows has been presented which will 

enable farmers to assess alternative feeding manag

ment strategies before and after cal v ing. 
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Given the prevailing feed and milkfat prices the 

relative profitability of different feeding strategies 

can be assessed. 

The data highlight that it is important to consider 

not only the milk yield response to extra feed pro

vided for cows before and after calving, but also 

changes in the level of condition of the cow. 
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MILKING MACHINE DESIGN 

INTRODUCTION 

R.K. Fisher 

Scientist 
National Dairy Laboratory 

Ruaku:ra Agricultural Research Centre 
Hamilton 

The milking machine is a complex piece of equipment - so do 

not be afraid if you are having trouble understanding how 

it works - you are not alone. A survey of the world liter

ature for the two years 1976 - 1978 alone brought to light 

11,000 article titles on the effect of milking machines on 

the incidence of mastitis. 

Mastitis is defined as inflammation of the mammary gland. 

An activation of the cows defence mechanism occurs during 

imflamrnation. White blood cells including leucocytes 

move from the blood into the milk to set off the response 

that controls or eliminates the cause of infection. 

This activation of the cows defence mechani sm can occur with

out you knowing it, unless you are measuring the number of 

leucocytes in the milk. The cell count or somatic cell 

count as it is called, can be carried out by dairy companies 

on the bulk milk or by the Livestock Improvement Association 

(LIA) on milk from individual cows. We hope that informa

tion from the LIA schemes will help us pinpoint what milking 

practices give the lowest cell counts. The bacteria plate 

count is a test to tell you how many bacteria are in the milk 
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you send to the dairy company and is completely different 

from the cell count mentioned above, that tells you how 

many white cells, or leucocytes have leaked from the blood 

into the milk. 

AIMS OF THE MACHINE MILKING PROCESS 

We all expect a milking machine to 

* 

* 

* 

* 

remove all available milk under hygienic conditions 

comfortably with no damage to the cow, 

without carrying mastitis organisms from one cow 

to another, and 

quickly without too much labour and unnecessary 

working routines. 

These aims can only be achieved if we successfully match 

engineering with animal science, microbiology, veterinary 

science, and dairy product manufacture. 

The matching list becomes even larger if we become more 

specific about details and problems. 

MACHINE DESIGN 

In New Zealand, sharemilkers have found that some farms are 

associated with mastitis problems and we also know that 

mastitis problems develop on farms wherever a number of 

particular sharemilkers go. This implies that some 

milkers can turn a well designed machine into a dangerous 

weapon and a badly designed machine into a lethal weapon . 

On the other hand, a conscientious milker can have just as 

much trouble because he concentrates on the wrong aspects 
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of milking and fails to realise how a badly designed and 

operated machine is working against him and his cows. 

Today we have a multitude of equipment that a farmer can 

buy and mismatch. I can say that, in general, South 

Island farmers have saved a lot of money by not rushing in 

and buying every new pulsator that becomes available and 

spare parts unavailable a short time later. 

AIR AND MILK FLOW IN THE MACHINE 

In the milking machine, a low pressure space is created 

below the teats, by using a pump to remove half the air 

molecules in the space, or halve the normal pressure that 

the atmosphere applies to most things (about 100 kPa at 

sea level). Half atmospheric pressure is called a 50 kPa 

vacuum. A vacuum pump is in effect an air removal pump. 

When a cows teat is placed in a teat c up where hal f the 

pressure of the atmosphere is removed the teat expands. 

The expansion causes the teat canal to pull open and the 

milk in the udder then squirts into the low pressure area, 

just like water squirts from a wash down hose. 

In the case of the wash hose the pressure has been increased 

in the hose, but the same jet of water could be produced 

by reducing the pressure outside the hose. We can say 

that liquids and air, flow or move from high pressure areas 

to areas of low pressure, and further use this principle 

to move the milk we have taken from the teat, into the milk 

line and milk tank. Just as air rushes into the low pres

sure intake of a vacuum cleaner carrying with it dust and 

dirt, we can admit air into the milking machine via the 

claw piece so that it will carry the milk with it. To 

prevent the milk being thrown out of the vacuum pump exhaust, 

along with air, an air and milk separator or receiver can 
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is installed in the machine configuration. A receiver 

can that is badly designed or too small will allow milk 

and vapours to enter the vacuum pump. The pump, not 

designed to pump milk and detergents soon deteriorates and 

fails to perform. Diaphragm milk lift pumps will not 

funct ion cor rectly if they are run too fast, and operate 

against exce ssive back pressure created by undersized 

filters and plate coolers. 

The vacuum regulator is the device fitted to the machine 

to control the vacuum level. When the vacuum level goes 

above SO kPa the regulator opens and admits air to offset 

the air evacuated by the pump. The air admitted to the 

machine is called reserve air, because it is the surplus 

air handling capacity of the vacuum pump above that nec

essary to operate the milking machine components at SO kPa 

v acuum. In addition to removing the reserve air, the 

vacuum pump also removes the air admitted through the claw 

air admission holes, pulsators and leaks past the teats. 

Should a set of cups fall from a cow and leak a large amount 

of air, the regulator will immediately (if it is effective) 

stop admitting reserve air, and allow the vacuum pump to 

work, by r emoving the air entering from the fallen set of 

cups. The reserve air statistic measures the rate of air 

movement, or litres pumped e v ery second (i/s). If the 

reserve air was 10 i/s the pump would only remove 10 i /s 

of the a ir when the c ups fall off. Any additional air 

leaks to this will cause the vacuum level to drop below SO 

kPa. 

When the vacuum level falls low enough all the cups will 

fall off. I know of farmers that have changed their 

milking management to keep the cups on, rather than increase 

the reserve air or r eplace the vacuum regu l ator. 
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The reserve air requirement for a given machine is selected 

to ensure that the vacuum in the claw piece during milking 

can recover from a level of 35 kPa (for example during a 

cup fall) to 50 kPa in less t h an three seconds. This 

recovery at the far end of the milk line is not always 

possible e ven if the pump is capable o f removing air at a 

hig h flow rate. 

Long milk tubes and milk lines, flooded with milk slow the 

movement of air towards the vacuum pump. Pre f erably , milk 

lines should be big enough and without bends and 'T' junc

tions. 

The regulators should be cleaned once a month and mounted 

on the wall close to the receiver can or vacuum tank if it 

is close by. To ~revent the restriction of air flowing 

from the receiver can to the vacuum tank the connecting 

pipe should be at least the same size as the milk line with 

a minimum number of bends. The maximum air flow occurs 

through this pipe . Any restrictions, such as bends and 

pipe constrictions are particularly restrictive because the 

maximum air flow occurs through the vacuumising pipe. 

MILK LINE SIZE 

In the past the Ruakura formula for selecting pipe sizes has 

been to use a 38 mm diameter pipe for a 12 cow plant and a 

5 cm pipeline for larger systems. The 38 mm selection was 

made to handle flow rates of 22 i/min . 

Since that time, milking techniques and cow yields have slowly 

changed. Selection against high stimulus requirement cows 

has meant that one man can handle more sets of cups and have 

all the cows in a herringbone row milking at peak flow rates. 
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Table 1 shows the flow rates that can be expected from 12 

Friesian cows. 

TABLE 1. RATE OF MILK FLOW FROM 12 FRIESIAN COWS AT NO.l 

DAIRY UNIT, MASSEY UNIVERSITY (HOLMES} kg/min 

Average flow rate 

Maximum flow rate 

Mean 

2.2 

3.4 

siawest 

1.6 

2.2 

Fastest 

3.3 

5.3 

If the average peak flow rate of 3.4 kg per min is used to 

calculate the milk line flow we see that a 50 mm milk pipe 

line is required with about seven sets of cups and 63 mm 

milk pipes above 14 sets of cups. These are only recom

mendations as the flow rate depends a lot on the milking 

routine and whether the milk line includes swept bends and 

pipelines to offset dairies. 

CUP SLIP AND CUP FALL 

Research has shown that the inrush of air that occurs when 

one cup falls from a cow can back jet the teat with milk 

and bacteria and cause mastitis. If cup slip occurs 

during machine stripping the same risk will occur. Large 

air inlets during cup placement should also be avoided. 

Cup slip and fall and cup crawling at the end of milk flow 

are related to liner design and liner condition. If you 

have a cup slip problem first check that the liner and 

teat cup shell are compatible, and then have the machine 

checked by your farm dairy instructor. If the problem 

still persists after the faults found during the static 

test are fixed, arrange to have the plant checked during 

milking by your Dairy Advisory Officer. 
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FAULTY PULSATION 

Faulty pulsators are known to be associated with outbreaks 

of clinical mastitis. A yearly check should be made to 

ensure that they are operating properly. 

TABLE 2. 

New infections 

Failure to collapse 

LINER LENGTH AND NEW INFECTIONS 

Standard liner 

4 

0% 

Short liner 

10 

92% 

TABLE 3. EFFECT OF PULSATION ON NEW INFECTIONS 

Liner open 
time (s) 

0.66 

0.66 

0.66 

Continuously open 

Liner dosed 
time (s) 

0.51 

0.34 

0.17 

0 

New inf eations 

5/40 

4/40 

11/40 

20/40 

The data in Tables 2 and 3 show that restricted liner move

ment is associated with higher infection rates. The liner 

closed time rests the teat from vacuum and off sets the 

removal of keratin from the teat canal. 

The milking machine is not a static piece of equipment. 

It requires constant maintenance and needs redesigning when 

milking techniques and cow milk yields change. The National 

Dairy Laboratory, the Dairy Advisory Officers and Farm Dairy 

Instructors are willing to help you with any problems you 

might have. 



THE MATRIMONIAL PROPERTY ACT 

S.G. Erber 

Sotiaitor 
ChristahU:t>ah 

In this paper I will comment on the Matrimonial Property 

Act against such experience as I have in that field, with 

particular reference to problems which it may cause to 

the farming community. However it should be stressed 

that the problems are not only those of the farming 

community and that really farmers are in no different 

case than say members of the business community. It is 

necessary to give some background to the Act and its 

philosophy so that the problems which have arisen may be 

more readily understood. 

THE 1976 ACT AND ITS BACKGROUND 

The present Act came into force on 1 February 1977 as a 

replacement for the Matrimonial Property Act 1963. 

The 1963 Act was a very short Act indeed comprising in 

total some nine sections . Generally speaking it provided 

that any property dispute between a husband and a wife 

could be settled, in the absence of a private settlement, 

by a court which could make any order that it considered 

to be just , defining the interests of the spouses i~ the 

property which was in dispute. The husband and the wife 

were able to settle their differences out of court and 
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that settlement was generally speaking, binding upon them. 

This 1963 Act was effectively left to the courts to 

administer by way of judicial interpretation, and in the 

mind of the legislature the attempts by the court to 

administer the Act were not at all successful. Cons is-

tently the courts failed, in the view of the legislature 

to take account of seemingly unprofitable contributions 

by, usually a wife, in the house, in determining how, 

fairly, matrimonial property should be divided. The 

result was an approach to matrimonial property based on 

a "asset by asset" consideration. The court looked at 

each separate component of matrimonial property and deter

mined what in money or in moneys worth the respective 

husband and wife had put into that particular component, 

and awarded each spouse a share in that property commen

surate with that spouse's contribution. Inevitably this 

process led to the real contribution of wives in parti

cular, about the home with children and general giving 

of assistance being discounted in favour of contribution 

in money or moneys worth to actual assets. The result 

was that wives generally did not get a fair deal. Their 

real contributions to the marriage as a whole were often 

less than adequately realised. The result was the passing 

of the 1976 Act. As one Judge has said, 

"It was an adherence to pre-1963 notions of 
matrimonial property rights which reversed the 
liberal trend of the 1963 Act and which encour
aged Parliament to enact the present Act. The 
Legislature has taken a calculated deliberate 
step to instruct the Courts upon how to divide 
matrimonial property upon the winding up of a 
matrimonial partnership and a further calculated 
deliberate step to limit the judicial discretion 
previously vested in 1963. The Courts lost the 
opportunity given in 1963 to develop an accept
able code of matrimonial property law." 
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You may contrast that situation with the situation under 

the Law Reform (Testamentaty Promises) Act and the Family 

Protection Act where the courts have on both occasions 

grasped the reforming nature of the legislation and have 

implemented it. The law in both of these cases is pre

d ominantly case law and the discretion of the courts to 

develop that law is very considerable. The 1963 

Matrimonial Property Act was expressed as simply as the 

Family Protection Act and the Law Reform (Testamentary 

Promises) Act, but the courts did not on this occasion 

grasp the reforming nature of the Act so that is seemed 

necessary to Parliament that a far more specific enact

ment be passed, directing the courts with tolerably 

little discretion, to achieve a certain result given 

certain circumstances. 

The courts are now enjoined to give effect to the present 

enactment in such a way as will best ensure a compliance 

with the statement in the introduction to the Act which 

says -

"An Act to reform the law of matrimonial property: 
To recognise the equal contribution of husband 
and wife to the marriage partnership •.. " 

E~uc.lity of Cont ribut i on 

You will immediately see that in this preamble to the Act 

there is an assumption that there is an equal contribution 

by a husband and wife to the matrimonial partnership, and 

it might fairly be said that this begs the question, 

particularly where the contribution by husband and wife 

has not been equal. It is in this latter field, where 

the courts have from time to time felt that as a matter 

of fairness, division of property should not be equal, 

that they have found themselves without a discretion to 

give effect to their notions of what is fair. 



What nas happeneu i& tha~ the courts have cons~rued very 

strictly the provisions relating to matrimonial homes and 

family chattels, t he law about which is that that cate

gory of property oe divided equally between a husband and 

wife unless there is some exceptional circumstance which 

would make it repugm1n.t to justire that the matr imonial 

home and chattels should not be divided equally. 

In the Court of Appeal Mr Justice Woodhouse stated that 

the exception to the equal sharing provisions of the home 

and chattels was 

" ... vigorous and powerful language to find in 
any statute and I am satisfied that it has 
been chosen quite deliberately to limit the 
excepti on to those abnormal situations that 
will demonstrably seem truly exceptional and 
which by their nature are bound to be rare." 

Merely for the court to take the view that as a matter of 

common fairness a home and chattels should not be divided 

equally is not nearly enough. 

Inequality of Contribution 

Property other than the matrimonial home and family chat

tels which was acquired during a marriage, according to 

the Act is to be shared equally unless one spouse can show 

that there should be inequality, and in order to do that 

the spouse must prove that his or her contribution to the 

marriage as a whole, to the "marriage partnership" as it 

is called, had "clearly been greater • than that of the 

other spouse. What is clear about the provisions relating 

to this "other matrimonial property" ii' that an argument 

designed to show that the contribution of say a husband to 

a farm was obviously greater than that of his wife, and 

that therefore he must have a greater share in that asset, 
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is insufficient. What the husband f arrner must do is to 

show that his contribution to the marriage as a whoZe has 

clearly been greater than that of his wife. 

The Court of Appeal has already and quite clearly pointed 

out that money contributions are not to be regarded as 

any greater than any other kind of contribution which is 

described in the Ac t, and indeed the Act says so. There 

have not been many cases before the Court of Appeal, 

particularly relating to farming, but little consolation 

may be derived by farmers from the general expressions by 

the Court of Appeal in other cases as to the philosophy 

which that court adopts in relation to matrimonial property 

generally. The court has said that judges when consider

ing the Act must strive for certainty with the minimum of 

dispute and the avoidance of unexpected disappointment. 

Judges must be careful to see that "grey areas" do not 

arise. The Act has been d escribed as 

: ... social legislation aimed at supporting the 
ethical and moral undertakings exchanged by 
men and women who marry by providing a fair 
and practical formula for resolving the 
obligations that would be due from one to 
the other ... " 

According to the Court of Appeal (or at least to Mr 

Justice Woodhouse) there is in the Act a strong bias in 

favour of equality. 

Proof of Cont ribution 

How does one spouse prove that his or her contribution to 

the marriage as a whole - to the marriage partners hip -

has clearly been greater than that of the other spouse , 

The Court of Ap peal has given s ome sort of pointer to the 

way in which it will consider the matter. First of all 

one is looking to the components of the marriage partner-
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ship before the court. Those components will be differ-

ent from case to case. It is a question of emphasis and 

the different roles spouses play in a marriage. As each 

marriage is different, so what each spouse expects from 

the o t her i n any marriage is likely to d iffer from 

marriage to marriage. Once the court has determined 

wha t roles each party played in the marriage, then the 

court will embark upon an examination of whether or not 

there has been any significant failure by one or other of 

the spouses in his or her allotted role. It has been 

said 

if there has been a marked failure by one partner to 

a marriage to measure up to ordinary responsibilities ... ", 

then the court will regard that spouses contributions as 

being less than equal. 

COURT ORDERS 

Generally speaking however, the courts have been sensible 

of the feeling that, particularly in. farms and in family 

businesses where an award to a spouse to be paid out 

immediately would necessitate the sale of the farm or 

business, orders deferring payments or requiring payments 

to the outgoing spouse (if one can call him that) over a 

period of time can be made. Neve rtheless, however the 

court may tempe r ~he e ffect o f its order, there are two 

major problems which are real. One is a financial problem 

a nd the other is a problem of attitude. 

Fi nancial Problems 

The first problem is that we are presently living in a 

time of unparalleled inflation and high interest rates. 

Assuming that a farmer whose marriage has for some reason 

o r other, let u s say throug h no f ault of either par ty, 
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broken up, has managed to secure a settlement or obtained 

a court order that his wife is entitled to say only 25% 

of the net equity in the stock and plant as well as the 

land. This might nevertheless necessitate that farmer 

in finding say $35,000. Indeed, the farmer's solicitor 

would counsel him that cash in the hand, so far as the 

wife is concerned, is far better than cash on a "drip 

feed" basis so that a wife inay be induced by the promise 

of cash in the hand to settle at a figure lower than that 

which a court might award or for which she might otherwise 

stipulate. The problem is to find the cash and to service 

the loan which the finding of the cash will inevitably 

create. Many farms today are bearing mortgages and other 

fixed charges, quite apart from debts owing to stock and 

station firms. Even a modest award under the Matrimonial 

Property Act which would have to be raised on the farm 

would, and does, create considerable hardship to the farmer 

who must raise it. 

Attitude 

The other major problem is one of attitude. It is parti

cularly exemplified in the case where, to an ordinary man, 

the fault has been that of say the wife. Let us say that 

she forms an attachment for one of the farm labourers. 

Let us say that she goes off with the farm. labourer. Most 

people faced with that situation would take the view that 

the wife should get very little if anything out of the 

marriage, because she has effectively brought the marriage 

partnership to an end entirely by conduct which was repre

hensible on her part. 

Now I know that there are always two sides to a story and 

that in few marriages there is one party who is "white" 

and the other who is "black". The moral dilemma was put 
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most succinctly by Mr Justice Mahon in the case of Baddeley. 

Mr and Mrs Baddeley were married in 19~0 and they separ

ated in 1975 . Mr Baddeley was fortunate enough to have 

a father who was also a farmer so that he was able to buy 

a farm. It would appear that Mrs Baddeley deserted Mr 

Baddeley. They could not agree about matrimonial property 

and in the end Mr Justice Majon decided the matter for them. 

She got half the home, half the boa t, half the car and a 

quarter of the farm . That quarter was nevertheless a 

substantial sum of money. The only reason why Mrs Baddeley 

did not get 50% was that the court came to the view that 

Mr Baddeley's contribution to the marriage as a whole was 

quite clearly greater than that of Mrs Baddeley since he 

had a father who was able to make available to him a farm 

loan at a competitive rate of interest. It was a father/ 

son transaction of the type of which most of you are fami

liar. 

The case is of no particular interest save for the remark, 

more of a philcsophical nature, of the Judge at the end 

of his judgment. He said that any court hearing an 

application of the kind which he had heard, had to have in 

mind the practical consideration which is especially to be 

applied in cases of farms; that it is usually the husband 

alone who spends his life under the physical burden of 

labour and responsibility of the farm. On the other hand 

the court had to recognise that the legislature intended 

to recognise contributions which do not necessarily entail 

farm labour and suchlike about the farm . The Judge did 

recognise that injustices could arise, but he felt that 

he was powerless to do anything about it. He said 

" ... a wife may leave her husband for just cause or 
for no cause. She may leave him bored and dis
contented after years of marriage for the sole 
purpose of starting a new life with another man, 
but her right to claim one half of the business 
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assets of her husband remains unaffected, She 
is able to bring to the new marriage a handsome 
dowry representing half the business assets of 
her previous husband. While she is basking in 
the affluent warmth of a last romantic spring
time, her deserted husband is back on the farm 
struggling with the lawful demands of his 
mortgagee, his stock company and his bank." 

His Honour then states that he is not at all sure that 

right minded citizens would necessarily consider that the 

Matrimonial Property Act should in all circumstances be 

enforced with full rigour. He says that what the law 

says should happen, and what actually happens indicates 

"the gulf which sometimes exists between ideological 
law reform and the simple concepts of justice which 
reflect the general understanding of the community 
as to the functions of the law." 

It is clear that Mr Justice Mahon did not find Mrs Baddeley 

to be a deserving cause. 

Those are only two of the problems, as I say one financial 

and the other philosophical with which the courts have yet 

to wrestle and come up with a conclusion. What is clear 

from the Minister of Justice is that no extensive revision 

of the Act is contemplated in the near future because he 

wishes to see how the Act is going to "shake down". 

MARRIAGE CONTRACTS 

There is one way of escaping the rigour of the Act, and 

that is to contract out of it. In the milestone case of 

Reid His Honour Mr Justice Woodhouse goes out of his way 

to remind people that if they do not like the way in which 

the Act is likely to have an effect upon them, then they 

can always contract out of it. This is easier said than 

done; the path of contracting out is littered with all 
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:orts of hurdles. 

It must first be appreciated that a husband and wife can 

enter into a marriage contract disposing of matrimonial 

property at any time during the marriage or even before 

the marriage, that is to say in contemplation of it. 

Marriage contracts are by no means a new feature of the 

law, but nevertheless a contract entered into before 

marriage which purports to dispose of property in the 

even t that the marriage should not be successful, among 

other circumstances , leaves one to wonder what sort of 

person it is who signs an agreement anticipating the 

failure of a marriage before the marriage actually takes 

place. It is not the best way to start a happily married 

existence. It may even bring about dissention between 

prospective husband and wife before ever they are married, 

and that dissention is likelty to rankle as the marriage 

goes on. 

But let us assume that a husband and wife after marriage 

have entered into a marriage contract, and have effec-

tively contracted out of the Act. The Act makes certain 

very specific stipulations as to how such a contract is 

to be drafted and what it shall provide for in the sense 

that both parties must be separately advised and the 

advising solicitors must certify that the full implications 

of the Act have been explained to the parties. 

"Well", you might say, "that is easy enough, and at least 

the result is certain." But is it? Section 21(8) (b) 

provides 

"An agreement under this Section shall be void in 
any case where ••. the Court is satisfied that it 
would be unj ust to give effect to the agreement." 
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Sub-section 10 provides 

"In deciding whether it would be unjust to give 
effect to an agreement under this section the 
Court shall have regard to: (a) the provisions 
of the agreement: (b) the time that has 
elapsed since the agreement was entered into: 
(c) whether the agreement was unfair or unrea
sonable in the light of all the circumstances at 
the time it was entered into: (d) whether the 
agreement has become unfair or unreasonable in 
the light of any changes in circumstances since 
it was entered into (whether or not those changes 
were foreseen by the parties: (e) any other 
matters which the Court considers relevant". 

So it seems perfectly clear that as a general rule parties 

may contract out of the Act. But, say a husband and wife 

enter into a contract providing that in the event that the 

marriage shall fail, the husband shall be entitled to the 

full equity in the farm and only the stock and plant shall 

be shared equally with the wife. Now, let us look at 

the situation in 20 years time where the parties have 

drifted apart and effect is sought to be given to the 

agreement. It is suddenly found that the stock and plant 

on the farm have been very badly run down and that they 

are worth in total at valuation, no more than $40,000. 

On the other hand the value of the farm has rocketed from 

$200,000 to say $750,000. In these circumstances it 

would be arguable that the agreement has become unfair or 

unreasonable in the light of changes in circumstances 

since it was entered into and the court might very well 

strike down the agreement. 

I do not say that a court would in these circumstances 

strike down the agreement, but the potential is there, and 

what is more important the farmer can never be utterly 

certain that any agreement which he enters into will be 

a final quittance of his obligations under the Matrimonial 

Property Act . It is however true to say that an agreement 
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e;1terPd ir.tc at the time when the marriage has collapsed 

is most unlikely to be overturned by a court, it being 

the agreement made in advance of a possible breakdown of 

the marriage which could later be looked at as being 

unreasonable or in some way unfair. 

DE FACTO RELATIONSHIPS 

There is, of course, one other way of dealing with property 

and that is to make sure that it never become matrimonial 

property . The easiest way of doing this is by not marry-

ing . De facto wives have no rights under the Matrimonial 

Property Act, because it is an Act relating to matrimonial 

property, which pre-supposes that there is a marriage. 

Nevertheless de facto wives do have some rights at common 

law, and under the Domestic Actions Act a de facto wife 

who contributes in money or moneys worth to the acquisition 

of assets upon the promise of marriage will have those 

contributions recognised by the court. Similarly a de 

facto wife who in a very general sense has contributed to 

a farmer's property by putting in money or working on the 

farm on the basis that the farmer and she are engaged in 

some sort of a joint enterprise may have other rights of 

action under the Law of Trusts. This law is developing 

and may give unmarried women who are living in a de facto 

relationship rights in property which cannot be denied. 

There is regrettably no time in which to discuss the rights 

of unmarried spouses, but I think it just as well that I 

should sound a warning that simply because you do not marry, 

it does not follow that the person with whom you are living 

does not have some sort of a claim, even a small claim, 

against the person with whom she is living; provided I 

think, that the relationship has been one of some signifi

cant standing and that some real contribution has been made 

by the d e facto spouse. 



RETIREMENT FROM FARMING 

INTRODUCTION, COMMENTS AND REVIEW OF RECENT STUDIES 

D.B. Mcsweeney 

Director 
Rurai DeveLopment & E~tension Centre 

Linaoin CoiLege 

Retirement - what's that? Thus might most of the world's 

population have asked in all but the past hundred years 

or so. Mankind mostly has had none of it. Before we 

had modern child health care, assured food supplies and 

freedom from constant wars, communities treasured and made 

full use of all their members - virtually right up to the 

day they d ied - kids helped their parents, yough fought, 

foraged, farmed and reproduced. The elderly continued 

with these activities (with diminished ability it's true) 

and also passed on skill and knowledge. 

survival. 

Numbers meant 

Let me give you one figure to show just how slowly (for 

most of his history) man has been able to add to his num

bers: in England of the Middle Ages - say the Conquest 

to the Great Plague (1349) the rate of increase was so 

slow that it took just over two years to add one more 

person to a village of 300 people (Bennett, 1956). 

Communities where death came all too quickly could not 

afford to put anyone on the shelf. And let us not for-

get just how quickly it came. In pre-European times, for 
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exarr.ple, the life expectancy of South Island Maoris was 

about 30 years with almost none appearing to live beyond 

40 years. Brailsford has confirmed this very convinc

ingly in his diggings around Canterbury and Marlborough. 

It seems that like the ewes on the stones of Te Pirita it 

was the Maoris' teeth that let then down - the culprit 

bcinq shellfish and generally poor nutrition rather than 

the stones. The result was that even in their 20's their 

teeth were on the way down and out. 

setting in. 

Degeneration was 

Even in pioneer New Zealand retirement was not the norm -

certainly not in rural areas. My guess is that most of 

us recall parents and grandparents who were still at the 

workface in their ?O's and even BO's. In large measure 

this was because there was useful work for them in the 

labour-intensive agriculture of the time. And also be

cause society accepted that it was right and proper that 

they should be there. 

My own great grandfather was still "sort of active" on my 

grandfather's small dairy farm right up to his death at 

about 92. 

CHANGES IN FARMING AFFECTED RETIREMENT PATTERNS 

Teahniaal Change 

The whole bewildering array of innovations that seem essen

tial if you want to stay on top - feed budgeting, sheep plan, 

pesticides and weedicides in their ever growing range and 

specificity - are hard enough to apply when you are a bright 

thirty-six let alone sixty-five years old! And what about 
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the latest tractors with all those knobs and dials? 

Econorrric Change 

This is closely linked to the techl).ical side of farming but 

merits spe cial mention . For farming it's summed up in 

the statement "You've got to keep pushing ahead to just 

stand still". Cash flows, inflation accounting, taxation 

strategies - these phrases remind us that modern farming 

is big business requiring fine tuning at depressingly 

freque n t intervals - again a job more for the lively 

young mind than one that is more at ease applying the 

routines learnt so thoroughly in the 1950 ' s. 

Social Change 

This phrase covers a whole package of ideas, almost all 

of which combine to persuade the over SO's to retire from 

farming; and many of these changes simply reflect the 

changes occurring in the wider community: 

* 

* 

* 

The so called nuclear family does not want others 

under its roof - so when son gets married it 

virtually means another house. 

House sizes reflect this change so . that we do 

not often find more than three bedrooms . 

Youth is no longer willing to accept a position 

subordinate to parents. They seek and expect 

independence at latest when they marry (and even 

when they start secondary school!) Certainly 

it is a rare son over 30 who accepts that in his 

work on the farm his father should make the 

decisions and hold the cheque book. And ever 

rarer is the case where the son ' s wife is cast 
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in the same mould . 

It is not only youth that has changed its expec

tations . Many older farmers and their wives 

look fo rward to retirement - to being able to 

let up a bit to do the things tnat farming has 

prevente<l them from doing . Young fa rmers might 

be keen to see their fathers move on but changing 

values among older farmers mean that it is a 

nudge rather than a push that is called for. 

Farm families have been synonymous with children 

and with the time between the birth of the first 

and last child being 20 or more years. So even 

if you wanted to get off the place you had young 

Johnny still at primary school and you a creaking 

55. ~ot so any more. Most women now have 

their last child before they are 30. This means 

that most parents can look forward to the period 

say 45 - 80 years without an unavoidable involve

ment with children . This really is a 20th 

century (or post pill) phenomenon. 

Finance . If you know you are gett ing a pension 

at age 60 and that it is possible to get access 

to substantial capital you can be excused for 

asking "Why not? I've worked hard enough for 

it. And it's time I got some tax back." 

So there's my first point: retirement has become respec

table and possible, in some cases desirable and in other 

cases essential. 

My second point is a brief one: like getting a job; 

getting married or buying a farm - retirement is a step 

in our lives which merits discussion and planning. There 
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is a growing number of studies being done on it. There 

is an increased readiness to talk about it and plan for 

it. And certainly the c0nunercial world has not been 

slow to see the possibilities - in selling overseas 

tours, Rover cars, citrus farms in Keri Keri and town 

houses to the growing number who could be described as 

affluent pensioners. 

RETIREMENT STUDIES 

I had some slight association with the Survey on Retire

ment Housing in the Waddington/Sheffield/Springfield area 

(Paterson pers. comm.). This was concluded in 1978 and 

was designed, conducted and analysed by people in the 

conununity itself. They used a two page questionnaire to 

get the views of all of those over 50. In fact they got 

119 responses from 185 people which is very good indeed 

for this sort of enquiry. I attended the public meeting 

(a full hall) in which the planning group reported back 

to the community. The key messages I got were these: 

* 

* 

* 

People wanted to retire in their own community -

78% said this. 

Virtually all replies indicated a compelling 

desire to remain independent - own house, own 

garden, own transport. 

The older the respondents got the higher they 

ranked living close to a church and the lower 

the ~eed to live near the pub! 

The second study is Dr. Paul Kaplan's and I'd like to dwell 

on it for a while (Kaplan and others, 1979). It is a 

very detailed one carried out in the summer of 1978 in the 
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Mangamahu Valley inland from Wanganui. It has been quite 

widely reported and has a lot of detail about the social 

conditions in this hill country sheep farming community. 

It is wrong to apply the findings directly to other rural 

areas and the numbers involved were in some cases so 

small that they left me a little uneasy. However the 

findings do tell us a great deal about this particular 

group. Is our community likely to be n;uch different? 

'l'he team carried out interviews on 38 of the 40 farms. 

All I have done is pick out findings that tell us some

thing about retirement. 

On this topic Paul Kaplan said of the valley people: 

"it soon became evident that retirement is a kind of raw 

and sensitive nerve which most farmers would rather not 

expose to examination. This seems to be not so much 

because it involves personal matters, but because it is 

the point around which everything they have done in their 

active lives must be thought through once again". 

Here then are the main points: 

* 

* 

The age at which a young farmer "gets the cheque 

book" is critical. It should be as near as 

possible to the age of marriage (say 25). And 

the longer it takes to get the cheque book the 

more the production potential of the farm will 

not be fulfilled. 

Another factor was what Kaplan called "entry into 

the holding pattern". It's a nice way of saying 

that at about 42 you begin to think about putting 

your feet up, you are not quite so keen on pushing 

development on your farm. You start to modernise 

the kitchen (which you promised to do when you 
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got married) - or to take up golf seriously. 

It was generally agreed by people in the valley 

that the optimum retirement age was the early 

fifties but agreed also that "many things seem 

to affect this". Do you have a son ready to 

take over, what are the finances like, how keen 

are you to stay on the place and so on? In 

fact plotting the ages of the farmers showed that 

most retired after 52 and that 21% were over 56 

(and 2 in their 80's!). 

In reply to the question "When is it time to 

retire?" two main answers came - when you can't 

physically do the work any more; and when your 

son is ready to take over. And Kaplan's cryptic 

observation "Logic tells us that these two points 

could .,,ell be in conflict with each other" . 

Actually it was in this sort of area that Kaplan's 

response rate was so low that you should interpret 

the findings cautiously. For example, the farmers 

were so coy on this question of best retirement 

age that less than half would answer it! 

But one thing stands out in the replies of the 

"uncoy" farmers is their high hope for a son to 

take over and their aversion to outright sale. 

In 80% of cases it was the oldest son who had taken 

over the farm. In Kaplan's words "It became 

evident that this pattern developed to allow the 

father retirement and/or cutting back on hard 

physical labour when the first son came of age. 

If the usual age of marriage is 23 to 28 with the 
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average around 24 or 25 then the father will be 

on the otherside of 50 when his first son marries. 

Once again this puts the age for retirement or 

cutting back at around 52. 

My final comment on Kaplan's study: 

All I have done is pick some of the eyes out of the 

Manamahu study. I would warn you again that it is talking 

about a particular North Island group of hill country sheep 

farmers. Is it possible some of the findings could have 

relevance in Canterbury? 

There are a few features that have struck me in other 

studies. 

* 

* 

The older farmers seem always to be with us - and 

as a fairly consistent proportion. Back in the 

1930's Doig's "Standards of Li fe of N.Z. Dairy Farmers" 

(Doig, 1940) reported that 21% of his very large 

group were over 54 (including 4.2% over 64). In 

the Banks Peninsula Study (Sparrow and others 1979) 

26% were over 54 (including 9% over 64). Paul 

Kaplan had 21% over 56 (with 2 of the 38 in their 

80's). So one message is "don't get the idea 

that everyone retires at 52! 

Is it possible that we could have pockets of 

farmers who are poor and old? The Banks Peninsula 

Study refers to Vol. 1 of ?ouerty in AustraZ.ia and tr.e 

finding that financial hardship for older farmers 

is a ; feature in developed countries. In Australia 

many of the rural poor were older farmers with 

sn,all holdings. Could it also be true here? Are 

there farmers who are too poor to get out yet 

facing the prospect of getting even poorer if they 
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stay in? 

Just a passing reference to Gill (Howard and Titi) 

who confirm in N. Z. A Non Traditional Rural Soaiety, 

Gill, 1976) what others have also found and which 

seems to be confirmed by our own observations: 

we are a nation of movers - both within and be

tween rural and urban areas. As an example; 

between 1966-71 a third of the total population 

moved at least once. The Gills went on to 

look at rural movements and saw three main groups 

moving out and two moving in. Those going out: 

youth, manual and farm workers over 25 and people 

on retirement. And those going in: women 

getting married and manual and farm workers under 

25. 

A message I take from all this is that our society 

accepts change of home and of place of residence 

including the disposal of assets such as farms 

and houses. We might claim to love our land 

but for many it is a question of the right price: 

Table 22 in John Pryde's most recent survey (Pryde, 

1980), of farmer attitudes, reports on the res

ponses of a national sample of just under 2,000 

farmers who were asked their preferred place of 

re£idence after retirement from farming. 

The overall picture is that 44% preferred to 

retire in their present home, 30% in the local 

area, 7% to the sea coast and 6% to the city. 

The Canterbury group (204) leaned more towards 

local area and somewhat away from retiring in the 

present home and 10% favouring the city. 
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The i r.1portant figure to me is again the three 

quarters who like the Sheffield people, preferred 

to stay in their own district. 

BENNETT, H.S. 
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RETIREMENT FROM FARMING - WHEN, WHERE, HOW? 

INTRODUCTION 

E.G. Rose 

Registered Fa:t'l'TI Management Consuitant 
Feiiding 

In the discussion of any subject I think it is useful if 

the subject can be defined so I referred to the Oxford 

Dictionary in an attempt to define the word "retirement". 

The dictionary states that retirement is seclusion or a 

secluded place or the condition of having retired and the 

verb retire is described as to withdraw or go away or 

retreat or seek seclusion or shelter. None of these 

descriptions appeared to be really appropriate, so the 

dictionary was tossed aside. 

In relation to the farming scene I would prefer to con

sider retirement as moving from one form of activity to 

another as physical capability diminishes_and_by no means 

to consider retirement as a person who retreats to seek 

seclusion. 

I intend to confine comments to the owners of farm property, 

their wives and their families. I still believe it is 

the deeply ingrained desire of every farmer to sire a son 

who will eventually take over the carefully nurtured land 

and livestock and capitalise on the working life of blood, 

sweat and effort of the father - and possibly even the 
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grandfather and earlier generations. 

This is the major group of farmers that I wish to speak 

about, but there are two other groups I will discuss 

briefly. 

These are: 

* 

* 

The farmer who has not had the good fortune or 

the ability to produce a son. Where there is a 

daughter o r daughters, the f a rmer usually has 

high hopes that one of the girls will marry a 

farming type and so preserve inheritance of the 

farm. The relationship with the son-in-law is 

rather more tenuous than one involving a son, and 

more consideration is generally given to other 

members of the family in the final transaction. 

The other group is that where a farmer has a son 

who has no great desire to go farming. There are 

probably many reasons for the son's attitude -

ranging from unhappy farm experiences in childhood, 

to the pessimistic o utlook for farming so much 

publicised in the 1970's, to the sheer ability and 

interest in another vocation. 

It is my observation that there has been a tendency 

in recent. years for the number of farms sold due 

to disinterest of sons, to increase. This is sup

ported by the Mangarnahu Valley Study where 16 % of 

the farm owners asked said they would discourage 

their children from going into farming. 

At any rate farmers who are in these two groups; that is 

either have no family or have only daughters, or have sons 
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not interested in farming, have far more retirement options 

open to them. The constraints of time are not nearly so 

severe and in most cases farmers in this situation, can by 

the age of 40 or very soon after, make the decision as to 

when to retire. They also have the big advantage of 

being able to realise on all ·their farm assets without 

being forced to leave in mortgage finance at low interest 

rates. 

The decision on where and how to retire is very dependent 

on the age at retirement from farming. Certainly the 

younger the age the greater the prospects for advancement 

in another vocation . 

FACTORS AFFECTING RETIREMENT 

I wish to return to the main subject of my discussion; 

retirement from farming of a farmer with a son or sons. 

In doing so, I refer to some points emerging from the study 

of the people in the Mangamahu Valley. 

1. Ninety percent of the farm owners were married between 

the ages of 23 and 28 and the average was 24 to 25. 

2. Eighty percent of owners were the eldest son in their 

families. 

3. The pattern of retirement or cutting back on hard 

physical work was shortly after the eldest son married; 

by which time the father was about 52 years. 

4. More than one third of the owners had worked only on 

the home farm since leaving school. 

5. Sixtyone percent had assumed financial management of 
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of the property by the age of 32, but of great sur

prise to me, 21% were in this position by the age of 

23 years and a further 21% between the ages of 24 and 

26 years. In my opinion, it is not realistic other 

than in exceptional circumstances - to place the heavy 

responsibility of the complex management of an enter

prise valued at between $250,000 and $500,000 and some

times higher on a young man of less than about 26 years. 

In what other spheres of business would this be done? 

Enthusiasm and vigour are marvellous attributes but 

the value of experience and maturity should not be 

under-rated. 

To use an extreme but not an entirely uncommon example: 

the eldest son following an expensive secondary school 

education, spends one to four years in tertiary educa

tion and then a period of say one or two years overseas 

participating in the wonders of the world. He returns 

to the home farm with savings nil (not even able to 

finance a car); practical experience negligible, work 

habit suspect but with, commendably, a head full of 

ideas and enthusiasm. I have no great sympathy with 

this young man, when having been home for a year or so 

and married, he attempts to bulldoze his parents out 

the front gate and so achieve not only the farm but 

the wall to wall carpet, the automatic dishwasher, and 

other treasures it has taken his parents their married 

life to accumulate. 

6. On a more sombre note, the report states there is a 

noticeable tendency for older men to cut back on organ

isational activity in community affairs. 

7. Only fiftyseven percent of owners had given thought 

to their retirement which is the same number of 
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owners aged over 40 years. 

8. Asked about the most suitable age for retirement, 

there was only a thirtysix percent response, but 

half those that did respond considered that between 

the ages of 40 - 50 as being most desirable. 

Perhaps they were feeling tired on the day of the 

interview! In my experience, I have not encountered 

such a view expressed by so many farmers. Certainly 

they express the desire to reduce physical labour 

but not to retire. 

9. The age at which the young farmer attains financial 

management appears to largely decide the amount of 

potential development that is undertaken on the 

property. The older the age past 25 years, the 

less development takes place. This may not neces~ 

sarily be the case on properties that are already at 

a reasonable stage of development. However the 

report goes on to suggest that provided financial 

management is achieved by the age of 27 years, opti

mum development is likely to occur. 

In order to give a broad cross-section of what is happening 

at present regarding retirement on or from farms let me 

now quote a range of case studies. 

CASE STUDY 

About 17 years ago a dairy farmer, his wife and three young 

sons decided to sell their 50 ha dairy farm and purchase 

590 ha of hard hill country relatively close to a rapidly 

expanding town. 
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Through t he intervening years both the mother and father 

worked extremely hard but acquired a further 420 ha and 

following considerable development managed to increase 

the carrying capacity to 2.15 S.U./acre. On leaving 

school, each of the boys was encouraged to work on farms 

throughout New Zealand and to become proficient shearers . 

After five years or so experience , the two older boys 

progressively returned to the home farm and for a while 

did some outside casual work which gradually decreased . 

About three years ago in response to a demand for small 

sections, the worst of the property was surveyed into 

sections of about 40 ha. In this way 560 ha were sold. 

440 ha was retained and this carries 2.85 S.U./acre. 

It is capable of further development. 

At this stage, father was about 55 years and the eldest 

son 28 years, but none of the sons were married. 

From the sale of the land, father and mother were able to 

purchase a magnificent home on 5 ha land only 5 km from 

the home farm and the two older boys were able to move 

right out of the district, form a partnership and purchase 

a 340 ha easy hill country property c arrying 4.5 S . U. / acre 

with an immediate potential of twenty percent more. The 

youngest son was able to come home and when he married a 

new house was built on the farm. 

Because of the labour provided by his sons, father's 

physical effort on the farm has diminished considerably 

over the past five to eight years and he has become very 

deeply involved in local body administration. He is now 

in the position of supervising and assisting his youngest 

son, is threatening to withdraw from local body politics 

and instead spend more time fishing while mother proceeds 

to play more and more golf. 
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The partnership of the two eldest sons is endeavouring 

to buy more land, with Rural Bank assistance and the 

youngest son will eventually get control of what is now 

the home farm but still a fully economic unit. 

CASE STUDY 

A 47 year old farmer and his wife had a 20 year old son 

and two younger daughters. The farm is 252 ha and is 

hill country carrying 5.25 s.u. / acre and is situated 

quite close to a large rural town. Ten years ago the 

farm was only half its present size but the neighbouring 

property was purchased and there are now two homes. 

The son left school three years ago and since then has 

worked part-time on the farm and worked casually on a 

number of farms. There is a big demand for casual 

labour. Besides studying with the Technical Correspond

ence Institute which will lead to a Certificate in Farm 

Management, the son has been able to participate in a 

shearing course, building and construction course and 

various similar courses. He now does quite a lot of 

outside shearing besides leasing 20 ha of the home farm 

on which he farms his own livestock. All his savings, 

which are quite considerable, are deposited in a Farm 

Ownhership Account. 

The father and mother are farming the property in a 50/50 

partnership and the land was recently sold at Government 

Valuation to a Family Trust with the Trustees directed to 

give the son the opportunity to take over the property 

from his sisters on favourable terms. 

This example shows that the farmer is able to gradually 

withdraw from the more physical aspects of farming and 
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for the son to take over. The father has become deeply 

involved in local body administration and neither he nor 

his wife would have any difficulty in obtaining part-time 

employment off the farm should they choose. 

The s on could take virtual control of the whole enterprise 

within ten years. 

CASE STUDY 

About 20 years ago, on advice taken, a Company was formed 

consisting of the fatheF as Governing Director (aged 50), 

mother as Director and five shareholding sons. 

At that time the company assets were 66 ha land, 120 

milking cows, plus replacements and some plant and 

machinery; the objective was to purchase one property for 

each son who wished to go farming. A year or two ago 

the fifth property was purchased and the company now owns 

476 ha and leases a further 179 ha, 800 dairy cows are 

wintered besides nearly 1,000 other cattle all bred from 

the dairy herds. One property is still to be developed 

into a dairy unit. 

I suggest this is real accomplishment and it is doubtful 

if any other form of ownership could have made such pro

gress in acquisition of land and financing the purchase 

and provision of livestock. The problem was the company 

owned all the assets and of course has a relatively high 

level of indebtedness. 

Over the past few years, the five shareholding sons now 

aged 32 - 46 years have exerted increasing pressure on 

the directors for re-organisation of the company to enable 

each shareholder to more effectively control his own 
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destiny. Consequently a bank account was opened for 

each property and the individual shareholder had a rea

sonable degree of control over expenditure on his property. 

There were two limitations. Firstly, the fifth property 

had not been purchased and two shareholders were running 

one property - friction developed. The second major 

weakness was that the eldest shareholder has little or no 

business acumen except an insatiable desire to spend money. 

Undoubtedly re-organisation was long overdue and has now 

taken place. The company has sold all its livestock and 

plant and machinery to the individual shareholders who 

pay interest to the company. There is a tax problem in 

this sale with livestock at rather low standard values. 

However the company has retired from farming and is now 

a land holding company only. The land is leased to the 

individual shareholders each of whom pays a realistic 

rental. The father has now only a very minor shareholding 

but both father and mother because of their position as 

sole directors are assured of an adequate income which 

the shareholders agree is a priority charge. They are 

both deeply involved in community affairs and still live 

on the original farm. The father has done little physical 

farming over the past 15 years but is still the organisa

tional dogsbody which he suffers most of the time but in 

part practically enjoys! 

CASE STUDY 

A farming company has been set up with the father, near 

60 years, as governing director and the only other share

holder, his 30 year old son who holds a Diploma in Agri

culture. The company was formed by the previous gener

ation and owns the land, livestock and plant. The 

property is 350 ha and the soil type ranges from very 
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good to quite poor. There were two houses and one 

cottage. Prior to the son coming home permanently, 

shortly after marriage, the farm was run as a sheep and 

cattle unit running 3.8 s.u./acre with a high cattle to 

sheep ratio. Although there is potential for further 

development a bout one-third of the total area is lease

hold of somewhat dubious tenure. As such the property 

was marginally economic with 3,200 stock units for two 

families. The decision was made to establish a dairy 

unit on sixteen percent of the total area - the land 

which, by and large, had the best soil type. A consi

derable part of the finance was provided by Rural Bank 

Development Loan. 

The dairy unit milking almost two cows per hectare is 

being efficiently managed by the son. Arising from 

this a large scale calf rearing programme was started 

and this provides cattle for the grazing unit. This 

programme is mainly controlled by the father who is 

extremely fit for his age. These two factors have 

largely transformed the management of the property and 

another labour unit is now employed. 

Father, still ostensibly the manager of the grazing 

unit, is progressively putting less physical input into 

the farming enterprise and developing a very pleasant 

way of life. At the same time, son is gradually assum

ing control of the grazing unit. He already has 

undeniable responsibility for the dairy unit. 

OTHER FORMS OF RETIREMENT 

Not covered in these cases are two other forms of retire

ment: -
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A traditional method has been for the farmer to 

purchase a house on a small easy block of 20 -

40 ha close to town. However, the demand for 

such blocks is very high because townspeople 

also wish to reside on such blocks. Consequently 

values have risen astronomically even for blocks 

some distance from town_ It seems to me that 

retiring farmers are not purchasing these blocks 

so frequently these days and even if they do, 

conflict with the Inland Revenue Department can 

arise. 

Greater intensification of land use: 

As an example of this I quote the case of a dairy 

farmer who, at the age of 40, decided that milking 

cows almost continuously twice a day for 20 years 

was enough. He appointed a herd manager on a 

good wage plus incentive payment and built a large 

glasshouse for tomato production. The operation 

is so successful that he is building another 

glasshouse. 

You can probably think of many similar examples of inten

sification of land use in conjunction with traditional 

methods of farming. My partner and I are so convinced 

of the tremendous potential in this field and particularly 

in the many spheres of horticulture, that we are inviting 

a professional horticulturalist to join our practice. 

One of the advantages is that either the father or son can 

move in and establish such a venture on the home farm and 

the size of the venture can be geared to the app~opriate 

input of capital and labour. 

In this series of case studies I have attempted to show 
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how various farmers have moved towards retirement, or as 

I would prefer to express it, move from one form of 

activity to another as physical capacity declines. 

Both from the farmer's point of view and that of his son 

or sons taking control of the farm, there are several 

avenues of assistance. These are: 

* Farm Vendor Finance Bonds 

* Farm Vendor Mortgage Guarantees 

* Farm Mortgage Guarantees 

* Stamp Duty Exemption on First Farms 

* Suspensory Loans for Sharemilkers 

* Farm ownership Accounts 

* Farm Income Equalisation Accounts 

I have found the Rural Bank most helpful in provision of 

Farm Settlement Finance and in the other areas of finance 

and farm development, the Bank administers. Other 

lending institutions can also provide valuable assistance 

and not the least of these are the trading banks and stock 

and station agencies. 

Even the Department of Inland Revenue gives assistance to 

retiring farmers. Livestock can be sold at acceptable 

standard values to the farmer's child or children, step

children or grandchildren provided they are 18 years or 

over and the difference between this value and the market 

value can be gifted. The present gift duty exemption is 

I 
I 
j 

j 

I 
I 
I 

I 
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$15,000 in any one year. Note however, that this pro

vision does not apply to companies or trusts. The 

Department also allows a farmer completely retiring from 

farming to spread the difference between standard value 

and market value over the year of sale plus the three 

previous years or the three following years, provided 

income in year of sale exceeds that of the three previous 

years. Where the farmer sells only a substantial number 

of stock he can only spread the income over the year of 

sale and the three previous years. 

Note again however, that the Department does not recognise 

that a farmer has retired if he carries on any farming 

activity which is more than a hobby even though he does 

sell all his livestock, or when he changes from one form 

of farming to another. 

Almost without a doubt, the greatest comfort given to 

farmers considering retirement has been the introduction 

of National Superannuation, indexed as it is, from the 

age of 60 years. This has under-pinned future adequacy 

of income which has always been a matter of deep concern 

in times of high inflation. 

There are other avenues also. Greater i~tensification 

of land use, leasing land and various schemes of share

farming. 

CONCLUSION 

I must stress that planning for the future is all import

ant. 

You should seek advice from your accountant, your solicitor, 

your friends and I believe farm management consultants 



- 492 -

can play a role too. 

The bogey of death duties is considered by some to be not 

as great as it was with the increase of the exemption to 

$150, 000 at present and $250, 000 from 1 April, 1981. 

Nonetheless we live in extremely inflationary times and 

it is questionable whether any real relief has been given, 

with some land values increasing by fifty percent within 

12 months. However, there is now provision for the 

Matrimonial Home Allowance. 

No matter who you are, yours is a particular and indivi

dual case and should be planned accordingly. I cannot 

emphasise too strongly that the first consideration must 

be provision for the future life and aspirations of the 

farmer and his wife. I suggest you may have enough 

difficulty in properly planning for this and I suggest 

you can not plan your children's future. At any rate, 

I make the point that in retirement considerations, the 

welfare of the children must be secondary to that of the 

parents and at no stage should parents be placed in a 

position of being beholden to their children. 

We are living in rapidly changing times and I have the 

distinct impression that one of the first things farmers 

now do when first looking over the prospective daughter

in-law is to try and assess her in relation to the 

Matrimonial Property Act. However, I would think that 

we should all be thankful that the large majority of 

farmers' sons still participate in the marriage ceremony. 

Finally I have not commented on that so frequent question 

"All I know is farming; what will I do if I go to town?" 

I suggest to you that if you know a reasonable proper~ 

tion of people working in a decent sized, rurally based 
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town you will be quite amazed at the number who have been 

farmers at some time. Simi larly, there are few fields 

of employment that one-time farmers have not entered. 

As a professional man considering retirement said recently 

"Farmers are lucky; they can turn their hand to anything". 



RETIREMENT AS SEEN BY A FORMER ARMED SERVICES OFFICER NOW 
ESTABLISHED IN A SECOND CAREER 

Brigadier L.W. Wright M.B.E. 

Personnel Manager 
Canterbury Frozen Meat Co Ltd 

The act of planning for retirement is initiated by most of 

us very early in our earning careers. The motivation for 

such actions are the real needs of the day with little, if 

any, thought for the almost inconceivable time of retire

ment. 

We take out life and endowment insurance cover and we start 

savings schemes with a view to improving our life style by 

the acquisition of material things. We strive for financjal 

security and we invest in a home. 

All these activities are characteristic of prudent people 

in all walks of life and obviously the degree of success 

and speed of achievement is directly related to the strength 

of motivation, the ability to pay and the pattern of the 

career occupation of the "bread winner". 

In order that you might benefit from our experience I have 

been asked to tell you how my wife and I approached the 

completion of one career and entry to a second. I will 

also discuss the considerations now very much in our minds 

with a second retirement just two years away. 
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I intend to set about my assignment by broadly describing 

our army career in order that you may appreciate the stand 

point from which we viewed retirement, and then I will deal 

with the various factors which we did or should have con

sidered. 

TABLE 1. MILESTONES 

1941-42 Officer Training 1957-58 Wellington 
Australia Bought 3rd liome 

1943-47 War Service 1959-61 Malayan Service 
Egypt, Italy, 1962 Burnham Camp Japan 

1947 Married to 1963-65 Washington D.C. 

Australian 1966-69 Wellington 

1947-51 Stationed in Bought 4th home 

Wellington 1970-72 Singapore 

1949 Bought our first 1973 Auckland 
home Bought 5th home 

1952 Staff College 1973-77 Christchurch 
Australia 1977 Retired from army 

1953-55 Instructor Bought 6th home 
RMC Duntroon 1977-82 Second career 

1954 Daughter born 

1956 Christchurch 
Bought 2nd home 

1956 Son born 

1982 Second Retirement 

Throughout this period one major retirement factor was 

known and another was developing. 

The known factor and known from the outset was that of 

retiring age. 
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If I did not get beyond the rank of 

Captain, then I retired at age 45 years 

Major 47 

Lt Colonel " 50 

Colonel ) 
" " 55 

) 
Brigadier) " 55 

The first two steps were achieved by examination, so for 

us earliest retirement was 47 years. However, seven years 

before that expired promotion took the age out to 50, and 

four years before that age occurred further promotion took 

my retiring age to 55 years. At age 46 I knew I had nine 

years to serve. 

The developing factor was the acquisition of capabilities 

valuable to the commercial world. 

One thir d of my service was spent directly in command of 

men and this time together with the periods in man manage

ment - recruiting and discharge conditions of service at 

the national level - made up the bulk of my learning time -

I could claim to be a personnel specialist. 

Thus there were so far two things known: 

* 

* 

I would retire at age 55 y ears. 

If I needed to continue in a productive career I 

should look in the personnel field. 

Because retirement is very much a husband and wife involve

ment let me recapitulate the life style we have both led. 

The career pattern of a combatant regular army officer is 
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characterised by frequent job changes, often accompanied 

by location changes; and living in a variety of homes 

rented and owned, temporary and permanent. In our thirty 

years of married life to retirement date we had moved home 

some thirty four times. 

The overall effect of this ·type of life pattern was one of 

impermanence and expectation of change. We made the best 

of each home situation knowing that in a relatively short 

time we would again be on the move and as each eighteen 

months in one job passed we would be crystal ball gazing 

to see where we might be next. 

For obviously different reasons from those which dictate 

why your children should attend boarding school ours were 

also boarded for most of their secondary schooling. For 

them the impermanence of home was a real problem in making 

and leaving friends during their early schooling years. 

Having arrived at our career destination in 1977 there was 

one aspect of our lives which has a bearing on retirement 

plans which is a complete reversal of your experience -

that of the acquisition of friendships as opposed to 

acquaintances. 

We have a large range of acquaintances as a result of both 

business and social contacts located at home and overseas. 

Our true friendships however are few in number and these 

are scattered around the world. 

In the event the close of our service involvement did not 

result in retirement in the true sense. In many respects 

it was not unlike an in-service re-assignment into an 
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unfamiliar environment which we had been through at least 

four times before. There is no doubt that the major 

effect was in respect to my wife. We moved from a rea-

sonably heavy social involvement to almost no commitments 

overnight, and from a relatively sheltered interdependent 

existence to the wide wide world of 'do it yourself'. 

What we have enjoyed most is the knowledge that overnight, 

business visits are almost a thing of the past and we know 

that I shall be at home each weekend. My absences from 

home have been very frequent and have ranged from overnight 

to nine months. This aspect of our life has thrust a 

heavy burden upon my wife in running the home and having 

to undertake the full range of financial management that 

this entails. Much of the serious decision making was 

pre-empted by an offer of the position of Personnel Manager 

with CFM which I now hold. 

At the time that this offer was made two basic and over

riding decisions had already been made. Firstly at the 

age of fifty five years I was too young to contemplate 

other than regular active occupation not too far removed 

from the life pattern I had led, and secondly that it was 

highly desirable to extend my earning life span with a view 

to maintaining the life style to which we had become accus

tomed over the years. As an extension of these two 

decisions a further decision was taken that my prospects 

for achieving my aim were greater in Christchurch where I 

had become known than in any other centre - even though we 

may prefer to move to a more temperate climate. 

MAJOR FACTORS IN RETIREMENT 

Progressing from this point we are now two years away from 

retirement number two and this is a much more definite 
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exercise because we are now facing the major decisions 

which ultimate retirement require to be made. 

Table 2 shows some of the major factors we are considering. 

TABLE 2. MAJOR FACTORS 

BASIC AIM 

HOUSING 

LIFE STYLE 

FINANCIAL IMPLICATIONS 

FRIENDS FAMILY IMPLICATIONS 

HEALTH STATE SHOPPING FACILITIES 

HOBBIES 

LOCATION - geographical - climatical -

environmental 

OCCUPATIONS - non leisure - leisure 

HEALTH NEEDS - doctor - hospital - chemist -

dentist 

REPAIR STATE - of car - refrigerator - washing 

machine - labour saving devices 

PUBLIC TRANSPORT 

The plan which appears most suitable cannot possibly meet 

every desirable requirement. It must be an amalgam of 

influence and its character will reflect the priorities 

that husband and wife accord the conflicting influences. 

Many, if not all, of these factors, . and my list is by no 

means exhaustive, in themselves pose sub-problems to the 

main issue and must be separately resolved before a balanced 

resolution of the main issue can be achieved. 

Let me deal with some to illustrate how one may impinge 
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upon another. 

Basic Aim 

This is a chicken and egg situation which is simply expressed 

and directly related to location. Two things are inevi

table in the normal course of events. 

* 

* 

Our ability to cope with the demands of living, 

particularly the physical demands. 

There comes a time when one partner remains alone. 

This consideration can be met either within the first plan 

you make and the consequent restraints upon arrangements 

accepted as an element of future living, or if you do not 

wish to accept those restraints until it is absolutely 

necessary, then the chances are you will have to recognise 

that the consideration of where to live may well have to 

be addressed again, with its consequent effect upon many 

of the other factors at some indeterminate time in the 

future. 

Housirl{J 

Our consideration starts off with a review of that which 

we have and leads to a decision as to whether or not the 

present is satisfactory as a retirement spot. Taking the 

situation which I imagine many of you will find yourselves 

in, it may not be practical for you to stay in the station 

home for family reasons. In your case the start point is 

a necessity to move house which is the point that the city 

dweller may arrive at after lengthy consideration. 



- 501 -

Having arrived at the decision that movement to another 

home is necessary you must then determine the size and 

character of the home you need, irrespective of its 

locality. Other points arise. Your new home must have 

a separate shower because neither of you feel confident 

that an 'over the slippery bath' option is practical. 

It must be single storied and must have electric heating. 

It must be built of permanent materials and require little 

painting. And so on, according to your individual needs. 

The immediate surrounds must also be considered - if you 

are like me then the grounds contain cut grass and shrubs 

and trees as opposed to a botanical garden. This deter

mines the character of the section you seek or would plan 

to develop. 

ImpZiaations 

Under this heading one considers monetary matters affecting 

income and expenditure. The manner of approach varies 

from those fortunate enough not to have to worry about 

meeting their commitments to those who have to determine 

where pruning must take place to maintain that which is 

really essential. 

Depending upon circumstance as always - the mighty dollar 

has an influence upon a number of decisions, and consider

ation of money matters is a continuing process until all 

substantial decisions are made. 

Under this heading one summarises all known costs such as 

insurance premiums, car registration, license fees, and 

so on, and compares them with the known level of income to 

determine what is left over for living. 
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Loaation 

In two parts - geographically where do you want to live 

because of climatic considerations, location of family 

ties, availability of leisure pursuits, location of friends 

or pursuit of a particular life style. 

Having decided the geographic location then are there any 

environmental criteria which must also be met? Is it 

necessary to be close to the supermarket, the medical 

centre, the hospital or the bus service, to name but a 

few. 

In this area, as in others, it is necessary not to lose 

sight of the time when one of the partners is hospitalised 

or otherwise incapacitated and the other has to cope with 

home keeping and visiting. 

Oeaupation 

From budgeting considerations a determination can be made 

as to whether or not an earned income is necessary to 

balance the books. If it is necessary to earn an income 

then the matter of what type of work is within capability 

and what is the availability of that type of work could be 

an over-riding consideration. 

What leisure occupations do you enjoy; are they available; 

have you got the necessary equipment to participate in such 

activities. 

I have said enough to illustrate the type of factors to be 

considered and the way they influence each other in arriv

ing at a series of solutions each of which has strengths 



- 503 -

and weaknesses. The process for arriving at this major 

decision cannot be hurried if faulty conclusions are to be 

avoided. In fact the process should be initiated as soon 

as retirement date is known. 

In our case we knew in June 1977 that in May 1982 I would 

retire for the second time.· 

that: 

Since then we have decided 

* 

* 

* 

* 

At 60 years we will retire. 

Our present central city home, although providing 

most of the facilities, does not provide a satis

factory retirement environment and we must sell 

it - in all probability this year. 

The environment we seek is rural in outlook but 

not too distant from such things as medical and 

shopping facilities. 

The house we want must provide for a studio and 

workshop to facilitate the pursuit of leisure time 

activities. 

We are presently examining, and will continue to examine 

for a while yet, where we want to live. ·In this connec

tion we have bought a section at Cust and basic designs for 

a house for it are completed. However because neither of 

us enjoys cold weather we plan to look at North Auckland 

at the end of this year to decide whether or not the warmer 

climate would not suit our purposes better. 

We have looked at Queensland and would much prefer to re

tire there from a number of viewpoints; however it is not 

• 
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financially attractive. 

In the meantime my wife is presently taking classes to add 

to her long involvement with painting and I plan to learn 

to work with stained glass. 

Before moving on to the process of decision making let me 

re-emphasise one aspect of the whole process of retirement. 

RETIREMENT IS FOR TWO PEOPLE AND THE EFFECT UPON BOTH 

MUST BE CAREFULLY WEIGHED. 

The wife is certainly equally entitled if not more entitled 

to enjoy the fruits of a life time of contribution to the 

family unit and her needs must weigh heavily upon the ulti

mately selected plan for retirement. 

AIDS TO DECISION MAKING 

We all make decisions every day - from deciding what to have 

for breakfast to determining whether to cut the hay or not. 

However, the majority of these every day considerations are 

uncomplicated and largely automatic mental processes. 

When it comes to major decisions involving complicated con

siderations it is wise to arrive at those decisions in a 

logical and formal way. 

The conduct of military operations can be a complicated 

process involving serious consequences for the participants 

if the wrong courses of action are pursued. As a result, 

a systematic approach to problem solving was developed many 

years ago. 

Known as 'an appreciation' the system is a logical process 



- 505 -

of reasoning to determine how best to solve a problem or 

redress a need, having regard to all the factors in the 

particular set of circumstances. The selected solution 

to a problem or the selected course of action may be one 

of a number of possible solutions or courses of actions 

all of which should be practicable provided they have been 

arrived at after logical and thorough reasoning and not 

determined on the spur of the moment. 

In complicated circumstances it is a wise precaution to 

formally record the salient points of considerations and 

deductions for two main reasons. Firstly they should be 

recorded as a means of avoiding omissions of factors. 

Secondly, over lengthy periods of considerations, such 

recording ensures that reasons for choices or deductions 

are open to recall. 

Human nature being what it is there is always a strong 

tendency to leap ahead to an apparently obvious course or 

solution and then attempt to justify the selection, fre-

quently with reasons that prove to be illogical. As a 

consequence the selection proves faulty. The process 

involves breaking the problem down into its component 

parts so that each component may be considered in detail. 

Every problem has five components (Table 3) . 

TABLE 3. THE COMPONENTS OF AN APPRECIATION 

REVIEW OF THE EXISTING SITUATION 

DETERMINE THE AIM TO BE ATTAINED 

REASON OUT ALL RELEVANT FACTORS 

CONSIDER POSSIBLE WAYS OF ATTA.INING THE AIM 

DECIDE THE COURSE MOST LIKELY TO SATISFY THE AIM 
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The first two components are concerned with resolving what 

must be done whilst the next three decide how it should be done. 

The 'review of the existing situation' involves a full 

audit of present circumstances including all those things 

which we take for granted. From that review should 

emerge an intention or aim. 

Your preliminary intention may well be to look at retiring 

from the farm. However, when you have reviewed the pre

sent situation you may find that for some very valid but 

overlooked reason that it is not possible for you to retire. 

What you need to determine firstly is when can you retire 

and having determined that then go about determining how 

you retire. 

The statement of the aim must be clear and concise and its 

achievement practicable and attainable. How often do you 

hear about people reaching for the moon. By all means 

have a difficult aim if such suits your purpose; but not 

an impossible one! 

The aim is the crux of the whole process and unless it is 

accurately established your whole appreciation could be 

rendered ineffective. Test it in a couple of simple ways. 

Ask yourself: 'if I satisfy that aim will I achieve what 

I have set out to do?' or 'does the wording express 

exactly what I want to bring about?' 

The next step is to establish all the relevant factors. 

Do nothing other than list those things, events, or facts 

of life that have an influence upon achieving the aim. 

If you are no.t sure whether a particular factor has an 
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influence add the words "so what" to the statement of the 

factor and if nothing flows from it then that factor is 

irrelevant. For example: 

If the factor is 'son John is getting married in the spring', 

and you add 'so what', nothin~ flows. 

However if the factor is 'son John is getting married in 

the spring and he needs a house' and you add 'so what', the 

deduction is, 'we must provide John with a house'. This 

in itself becomes a sub problem. The answer to the aim 

'to provide son John with a house by spring' could well 

mean that you need to move by spring. The influence of 

each aspect must be followed to its logical conclusion. 

For every relevant factor considered there is a deduction 

or deductions to be drawn, each having a bearing upon the 

selection of a course of action. 

When all factors have been examined and the deductions 

reviewed, one or more courses of action will become appar

ent. Two or more such courses require comparison to arrive 

at the best solution. This part of the process requires 

that the advantages and disadvantages of each option are 

catalogued obviously with the aim in mind. 

An exhaustive examination in this way will lead you to one 

option and thus the best solution to your problem. 

To summarise the method. 

SUMMARY TO DECISION MAKING 

* Review present situation. 
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* Determine the problem or result to be achieved 

and state it clearly and concisely. 

* 

* 

Catalogue the factors . 

Examine the factors and logically deduce the 

effects of each. 

* Summarise the deductions. 

* Determine from the summary of deductions the 

options or courses. 

* Catalogue the advantages and disadvantages of 

each option or course. 

* Select the option or course offering the best 

solution to the aim. 



PLANNING FOR RETIREMENT 

D.K. Ower 

Deputy Director 
Property Management Service, LinaoZn CoZZege 

INTRODUCTION 

A farmer's greatest asset is generally his farm property. 

Inflation and demand, together with the improvements and 

development carried out over the years will have increased 

the value of this asset to a level not previously envisaged. 

In many instances there is a close affinity between the 

farmer and his land, particularly if the property has been 

in the family for more than one generation. 

The farm fulfills four major roles for the farmer. 

* 

* 

* 

* 

It provides a home for himself and his family, set 

in an environment he enjoys and close to his work. 

The farm is a source of annual income, providing 

for the farmer's financial requirements. 

It is an occupation and an interest; some call it 

"a way of life". 

It is a safe investment for his capital. Where else 

would the farmer have enjoyed the same degree of 

capital growth? 
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RETIREMENT 

Is it any wonder then, that when the time to consider 

retirement approaches, the farmer may be loathe to make 

the break with something which has meant so much to him 

during his working life? 

Whether the farmer is considering retirement because of 

advancing years or whether he is considering changing 

the emphasis of his interests and endeavours he is faced 

with two alternatives; the sale or retention of the 

farm property. There are, of course, options in between 

these two alternatives. 

SELLING THE FARM 

Let us look for a moment at the consequences arising from 

the sale of the farm, from the point of view of those 

four roles of the farm previously mentioned. 

* 

* 

* 

The home: if the property is aold the farmer has 

to find a new home probably situated in a strange 

environment. 

Annual income: provision of an adequate annual 

income will not usually be difficult, with care

ful re-investment of his capital and some help 

from a benevolent national superannuation fund 

when he comes of age. 

Occupation: when the property is sold the farmer's 

occupation and interest in the farming enterprise 

is terminated abruptly and completely. This 

could well be the most difficult problem to deal 

with. It is important to have something to 

occupy your time and an interest in your retirement. 
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Investment: finding an alternative investment for 

his capital could pose some problems to the farmer 

also. In the short term a high annual income 

may be obtained by leaving monies on mortgage or 

re-investing in the short term money market, both 

at high interest rates . However, with inflation 

running in excess of 15% per annum the capital 

invested in this way is rapidly diminishing. 

RETAINING THE FARM 

If the farmer is able to retain the farm, through some 

type of agreement which will be discussed later, the 

following effects are possible: 

* 

* 

* 

* 

The home: it may be possible for the farmer to 

continue living on the farm if he so desires. 

Annual income: provision of an adequate income 

should be no problem. 

Oaaupation: from an occupational and interest point 

of view there are a number of advantages. The 

farmer can retain an interest in the farm and take 

part in the general policy and programme formation, 

without being involved in the day .to day management. 

He may be able to play a useful role in assisting 

with some jobs and in maintaining such things as 

shelter belts and woodlots, if he has an interest 

in this area. The farmer .may even pursue some 

horticultural or other interest on a small area of 

the farm. 

Investment: there are no problems of re- investment, 

for his capital remains in the farm well protected 

against inflation. 
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FARMING AGREEMENTS 

It seems likely then that in many instances it could be 

very advantageous if the farmer could retain ownership 

of part or all of his farm in his retirement. 

This is all very well, but how can this be done? 

Alternative proposals for the ownership of land and 

buildings and stock and plant may be found in a farming 

agreement, such as sharefarming or a partnership. Share

farming is a successful and accepted part of the dairy 

industry, with about 20% of the total dairy output coming 

from sharefarmers. There is no reason why sharef arming 

or partnership agreements should not be commonplace in 

other types of farming. 

There are many young people involved in farming who have 

limited capital, made up of hard earned savings, and 

possibly augmented by some family capital as well, who 

have little chance of owning a farm of their own. These 

people have enthusiasm, energy and expertise. They 

represent a pool of management potential that the farming 

industry and the nation cannot afford to neglect, if we 

are to achieve worthwhile increases in farm production. 

In a 50-50 sharefarming agreement the farmer provides the 

land and buildings and the sharefarmer the stock and plant. 

The sharefarmer is responsible for the day-to-day manage

ment of the property. In a simple partnership the farmer 

can sell a share of his total enterprise, land and buildings 

together with stock and plant, to a management partner 

who, as the name suggests, manages the property. 

In both instances the farmer is relieved of the physical 
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workload of running the farm, but still retains an interest 

in the overall policy making and planning. When consi

dering retirement a farmer has an opportunity to help a 

young person as well as helping himself. It is important 

to note that these agreements are just as applicable to 

members of his family as to anyone else. Many family 

relationships would benefit from being put on an appro

priate businesslike basis. 

However, let us not underestimate the importance of having 

personal compatability between the parties involved. The 

success of any farming agreement depends most of all on 

the existence of goodwill, mutual respect and compatibility 

between the parties. Nor must we overlook the considerable 

difficulty a farmer may have in handing over the daily 

management of his farming business. 

some control to gain some freedom. 

It means giving up 

A farming agreement will release capital to the farmer 

through the sale of his stock and plant or an interest in 

the total farming enterprise. The sharefarmer's or the 

management partner's own capital can be augmented by a 

loan from the Rural Bank to provide the total capital 

required. 

INVESTIGATING THE POSSIBILITIES 

How does a farmer go about investigating the possibilities 

of a farming agreement? 

Lincoln College has formed the Property Management Service 

as an independent body to promote farming agreements. We 

have on our register of management partners, young people 

eagerly awaiting the opportunity to become financially 

involved in farming. 
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We are able to assist a farmer in the selection of an 

acceptable sharefarmer or management partner. The farmer 

may already have a good relationship with such a person 

who may be a member of his family or someone else. 

The Property Management Service will assist with the 

drafting of a sound farming agreement to meet each partic

ular situation. The agreement being finally submitted 

to the parties solicitors for approval. 

When the agreement is completed we will also superv ise 

its operation and ensure that the asset is being fully 

maintained, and assist in conciliation in case of dispute. 

It may be possible to resolve any problems before they 

assume major proportions. 

As might be expected we do not have enough farm properties 

for all the prospective sharefarmers and management 

partners available. I f you should be giving serious 

thought to retirement or if you are just interested in 

relieving yourself of the physical work load and dai ly 

routine of running the farm, come and discuss the possi

bilities. We may be able to help mak e your life a little 

easier and more enjoyable. 



RETIREMENT AS SEEN BY A WOMAN FOR.ME PLY FRO,., P RUR.11.L AREA 

AND ~ow LIVING 1N THE CITY 

Mrs. Connie Scott 

Christchurch 

EDITOR'S NOTE: 

Justice to Mrs. Scott's contribution 
cannot be done through a written paper. 
The notes she used were simply to jog 
her memory about a rich and very active 
retirement that already spans about 
fifteen years. 

The main message came through so clearly: 
Mrs. Scott lives her 'retirement' life 
to the full. She quite clearly saw the 
necessity to get right away from the 
station she and her husband had spent so 
many profitable years on. She saw this 
move as best_ for them and best for their 
children left on Godley Peaks Station. 
The children she said" ... Are managing 
fine - not necessarily our way, but their 
way. We haven't become old Mr. and Mrs. 
Scott living in the nearest township ... " 

She has contiriued to look forward rather 
than live in the past. She has also 
retained and developed her earlier inter
ests - interests in nursing, gardening and 
conununity service. These three, plus 
the family interests have enabled her to 
bridge the gap between town and country 
and between farm life and retirement. 
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