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Conference opens-from left on the stage are D. K. Mackenzie, Confer
ence Committee Chairman; the Hon. f . K. McAlpine, Chairman of the 
College Council; and the Hon . H . L. Pickering, who delivered the opening 

address on behalf of the Rt Hon . f. R. Marshall. 

OPENING ADDRESS 

-photograph E. R. Mangin 

RT HON. J. R. MARSHALL 
(Delivered by Hon. H. L. Pickering) 

First, from the Rt Hon. J . R . Marshall I bring you a message. 
He wanted me to thank you for inviting him to deliver the 
opening address to this 21st Lincoln College Farmers' Confer
ence, and then to regret that urgent business on our behalf in 
Britain has prevented him from coming in person. In turn, I 
want to thank you for the privilege of speaking in his place. 

This conference has come to be recognized as a valuable 
forum for the exchange of ideas among farmers. From the 
aptness and the "meat" in the programme of this 21st confer
ence, it looks as if those traditions continue to be upheld. 

It is especially appropriate that you have chosen diversifi
cation as the theme for this year's conference. And perhaps it 
is not inappropriate, though somewhat ironical, that Jack 
Marshall, your guest speaker should be called away to Europe 
on marketing and diversification business. 

For a number of reasons this topic is of the highest import
ance to New Zealand. We have, in fact , pursued policies of 
diversification for the past 20 years. Nearly a decade ago, the 
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first application by Britain to join the EEC further high
lighted and drew our attention to the concentration of New 
Zealand's exports on the British market. More recently, oppor
tunities for diversification were studied at the National De
velopment Conference of 1968-69, and detailed targets were 
set which we have all worked to achieve. 

NATIONAL DEVELOPMENT CONFERENCE 

To provide a setting for this discussion, it is useful to look 
first at some of the conclusions of the National Development 
Conference in 1969. The targets established then indicate 
clearly the necessity to increase exports by all sectors of the 
economy. The rate of increase in export earnings· between 
1967-8 and 1978-9 of the non-pastoral sectors-forestry, tour- . 
ism, horticulture and manufacturing-according to these 
targets, must be very much greater than that in the pastoral 
sector. This need, revealed by the National Development Con
ference, confirmed the view of the Government that New 
Zealand cannot continue to rely in the future on a limited 
range of products of the pastoral sector. (That way, we are 
too vulnerable; and we must meet the challenge of a changing 
world.) 

New Zealand must diversify its export earning capacity. I 
say this, even though in our life-time farming will remain the 
broad and sound base of our economic prosperity. This is 
so because the foreign exchange necessary for products diver
sification must come first from the output of the pastoral 
sector. It is the products of our farms that earn overseas ex
change-to buy raw material, to keep the wheels of factories 
turning, so to ensure full employment. In 1967-8, pastoral ex
ports were worth $645 million out of total export receipts of 
$838 million (i.e., 77% ). By 1978-9, the value has to increase 
to $1,075 million. In other words, should all the National De
velopment Conference targets be achieved, we shall still be 
relying on grass in 1978-9 for almost 64% of our overseas 
earnings. 

EUROPEAN ECONOMIC COMMUNITY 

Any discussion of diversification must, of necessity, involve 
full consideration of the effects of the current EEC enlarge
ment negotiations, for it is the uncertainty created by these 
negotiations and their effect on the sale of our exports to the 
United Kingdom, which is one of the main spurs to our 
diversification efforts. The importance of these negotiations 
for New Zealand can sc~rcely be exaggerated, for the future 
of our whole country is at stake. 

If Britain enters the EEC, even with special arrangements 
to safeguard New Zealand's trade in butter, cheese and lamb, 
there is going to be an increasing need for New Zealand to 
diversify both its product and its markets. This need must 
be maintained over the next few years. On our response to it 
will depend our future prosperity and security. 
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Let me quote a few figures, mostly familiar by now. 
Each year Britain buys 90% of our butter exports, 86% of 
our lamb exports and 75% of our cheese exports. Br:itain also 
buys wool worth $40.7 million, beef worth $10.2 million and 
apples and pears worth $5.5 million. Altogether, 36% of total 
export earnings in 1969-70 came from sales to Britain. Con
centration on the British market has been traditional for New 
Zealand. We have benefited from favourable conditions of 
access and stable prices, while the British consumers have 
obtained high quality food at lower prices than those in most 
other industrialized countries. (And I hope the Europeans as 
well as the British are aware of our ability to continue these 
high quality supplies.) 

The possibility of Britain joining the EEC has been with 
us for almost a decade now. During this period, we have 
found new markets outside the United Kingdom for 35,000 
tons of lamb, 16,000 tons of cheese, and 8,000 tons of butter. 
Yet some $250 million of our overseas exchange, a little under 
one-quarter, is still earned by exports of these products to 
Britain. This reflects in large measure the fact that Britain is 
the only country in the world where import conditions and 
consumer tastes allow us to sell large quantities of these 
products. Britain imports nearly 67% of total world trade in 
butter and 65% of world trade in lamb. The market for 
cheddar-type cheese outside Europe is only about half the 
75,000 tons of cheese we normally send to Britain. 

DAIRY PRODUCTS 

Within the dairy industry, diversification of markets for 
products other than butter and cheese has been pronounced. 
Casein exports have grown to $26 million in 1969-70 but only 
8% went to Britain compared with 26% in 1960. Most sales 
are outside the British market. Exports of milk powders 
represent only 16% of total exports of these products, as 
against 64% in 1960. However, it is not possible to produce 
profitably casein and skim milk powder, nor any other deri
vative of milk, without selling the butterfat content of the 
milk at remunerative prices. 

Attempts to div~r~ify within the dairy industry bring us 
back to the over-ndmg need to be able to sell butterfat in 
large quantities. The British butter market is the only one of 
its size in the world, and this is the reason that New.Zealand 
remains insistent that a special arrangement, in the event of 
Britis~ . entry into the EEC, must t:n3;ble us to sell present 
quantities of butter and cheese to Bntam. Certain members of 
the EEC (and a few New Zealanders not fully up-to-date or 
well informed) have suggested that Japan would be an alter
native market for our dairy products and we have to point out 
to them that the Japanese m:arket is virtually closed to us and 
is likely to remain so for a long time. · 

The Japanese dairy industry is growing rapidly behind trade 
barriers (to protect her own farmers) and fulfils almost all of 
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Japan's demand for butter. Demand is small, because prices 
are at a high level to give an adequate return to Japanese 
farmers who produce on a small scale. New Zealand has seen 
its exports of butter to Japan drop from more than 17,000 
tons in the trade year ending June 196 7, to 16 ,000 tons to the 
year endmg June 1970. Thus, one of our largest potential 
markets is drying up at a time when we need to expand butter 
exports to new markets, in order to reduce our dependence 
on the United Kingdom. 

While steady increases have been made in our sales of 
cheese to Japan, the quantities are small and have not com
pensated for the fall in butter exports. Strong Australian and 
European competition and increasing domestic production 
will mean that further increases will not be obtained readily. 

It is not only in Japan that we have had problems. The 
existence of huge EEC butter stocks, until recently, led to 
an EEC policy of massive subsidization of exports in all world 
markets where entry was not restricted. The cost to the EEC 
agricultural fund of these subsidies was very great since sale 
prices were, in many cases, only about one-third of the 
guaranteed intervention price to EEC producers; but the 
proportionate cost to New Zealand was probably greater. Any 
attempts to build up continuing outlets for butter became 
impossible, and New Zealand, as the only major exporter of 
dairy produce which does not subsidize, found its market 
position being eroded. I have mentioned this subject because 
it indicates how attempts we have made to diversify in this 
key area have to some extent been thwarted by the EEC. 

What about other ways of selling the butterfat content of 
milk? There arc not many alternatives, but these have been 
fully explored by the dairy industry. Exports of other high 
butterfat content products, notably anhydrous milk fat (AMF) 
and ghee have been developed. Total exports of AMF were 
12,000 tons in 1969-70 and those of ghee, 800 tons. There are 
prospects for further growth, but these quantities are so 
small compared with total butter exports that they have only 
a small effect on our total export earnings. Moreover, market 
conditions for these products are closely related to those for 
butter and so prices have been depressed by competition from 
subsidized supplies. 

I hope that the present improvement in world butter prices 
and the decrease in surpluses will be more than a temporary 
phenomenon and that it will be easier in the future for us to 
sell our butter in world markets than it has been in the past. 
However, it is not clear what will happen. Following Britain's 
entry into the EEC, there is likely to be a great deal of un
certainty with the phasing out of minor suppliers (particular
lv. Australia) from the United Kingdom market. These sup
pliers account for sales of about 100,000 tons and the displace
ment of this quantity on to world markets could create addi
tional problems for New Zealand. There are likely to be 
similar problems with cheese displaced from the British 
market. Moreover, if the dairy farmer shifted into a dairy-
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beef operation, he would find that more o~ his capital ~quip- J 

ment and experience would be used than if he moved mto a 
completely new area, such as horticulture. On the other hand, J 
the development of pure beef schemes would involve a sub-
stantial writing-off of capital assets and the transfer of re- I 
sources to develop the much larger farm units that would be jj 
required. 

BEEF I 
Fortunately, there is at present a strong and growing world- J 

wide demand for beef, and every indication that it will con-
tinue. Because beef is a familiar product in most countries, I 
there is less need for consumer education than there is for 
lamb; and so handicaps to increasing sales are few, once entry J 

rights have been won. As is the case with butter, we are 
highly competitive in the production of beef and withip the J 

limits of available access are able to profitably sell all we 
produce. There is still scope for increasing sales although j 
access to all markets is by no means free. 

The United States is the main market for our beef. In I 
1969-70, we exported there about 88,000 tons of beef and veal, j 
worth $86 million. Exports of beef to the United States are J 

restricted by a voluntary restraint system. Exporting countries J 

are given allocations following consultations with the United 
States. The New Zealand quota has not been increased this 
year above the nominal 2% despite our request to supply j 
more beef and the strong demand and high prices for beef in 
the United States. 

Most of the beef we presently sell to the United States is 
manufacturing beef produced as a by-product of the dairy 
industry. There is already evident in the United States a good j 
deal of opposition to imports at present levels from the 
domestic cattle industry. This can be illustrated by my own I 
experience in Phoenix, Arizona. As an international visitor, 
sponsored by the Department of State, I was guest of honour J 

at a luncheon given by the vice-president of the First National 
Bank of Arizona. Because I had said I would like to meet J 

them, among those present were a number of Texas cattlemen. 
One of these (Frank Krenze) was holding forth against any J 

possible increase in imports to the U.S.A. of meat from either 
Australia or New Zealand. "We don't want one little bit of I 
your beef," he said. "We'll be able to produce all we want." 
As a matter of courtesy to his guest and to tone Mr Krenze I 
down a little, the vice-president came in-"Now Frank, to be j 
reasonable -." But in a challenging voice Frank interrupted: 
"Who the hell wants to be reasonable!" The New Zealand 
Government is nevertheless hopeful that the United States I 
will orovide a growing outlet for New Zealand beef and will 
continue to make representations at all levels to achieve this I 
end, and, in all fairness to the American cattlemen (including 
Frank Krenze), I found them ready to admit our beef under I 
the arrangement of a 2% incre.,e each year. I 

I 
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Beef imports into Japan are sub.iect to a global quota under 
which New Zealand supplied about 3,000 tons in 1970. The 
Japanese Government has recently taken steps designed to 
transform its beef sector of the livestock industry, and, with 
the consequent prospect of a rapidly-increasing domestic pro
duction, prospects for the export of beef to Japan are some
what clouded. It is expected that demand will outrun S\lPPlY 
for some time. Our Government will continue to press the 
Japanese authorities for greater access for New Zealand beef. 

In Canada there are no quantitative restrictions on imports 
of beef. As a result of this, and of the decline of dairy cattle 
numbers in Canada, sales of New Zealand manufacturing beef 
have increased. While prospects for higher quality beef are 
not as bright since Canadian output is growing, it is likely 
that the Canadian market will continue to be an important 
one for us. 

VETERINARY ST AND ARDS 

An important factor affecting the possibility of sales in a 
number of markets is the existence of veterinary regulations. 
New Zealand is actively involved in the major international 
veterinary organizations and also has direct contact with 
veterinary authorities in countries having potential as 
markets for New Zealand meat. In this way, we are able to 
exert an influence on the establishment of practicable regu
lations which, while giving a high degree of consumer pro
tection, do not interfere with international trade in meat 
products. 

New Zealand is also promoting an appreciation of the high 
veterinary standards maintained in New Zealand meat works, 
in the preparation of New Zealand meat. It is hoped that this 
activity will shortly begin to return dividends to us. 

SHEEP MEATS 

So far I have concentrated on the marketing of dairy and 
beef production. I would now like to discuss the sheepmeat 
sector of the economy and indicate what the Government is 
doing to protect our lamb trade with Britain. While the 
dangers of lamb sales being disrupted after Britain's entry 
into the EEC are less , lamb is of such great importance that 
the Government is following developments very closely in
deed. There are no quantitative restrictions on imports of 
lamb into Britain and the only fiscal charge so far is the levy 
of ld per pound to apply from July 1. 

There is, as yet, no common agricultural policy for lamb in 
the EEC. Apart from a common external tariff of 20% in all 
EEC countries, import regulations are the responsibility of 
each member state. West Germany and Italy are our main 
EEC markets, but they take very small quantities compared 
with the United Kingdom. Lamb consumption per head of 
population in the EEC is quite small since it is regarded as a 
luxury product and prices are higher than those of other 
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meats. The only EEC consuming and producing country of 
significance is France, but because of import regulations it 
is not possible for New Zealand to sell frozen lamb in France. 
In Germany, lamb imports are subiect to world-wide quotas, 
of which we obtain a large share. These are supplemented by 
individual country quotas arising from participation in trade 
fairs. The N.Z. Meat Board has a ioint promotion arrange
ment with the German Sheepbreeders Association, which is 
designed to increase consumer interest in lamb. In Italy, our 
sales are restricted by a law or venting the sale of fresh and 
frm:en meat on the same premises. 

The Government has emphasized to the British that if the 
EEC should consider introducing a common agricultural 
policy on lamb, complete with high levy and price supoort, 
then a special arrangement for New Zealand lamb would have 
to be discussed prior to British entry as part of the solution 
of the New Zealand nroblem. While the Government is and will 
be making every effort to ensure that our lamb market in 
Britain remains intact, it is certainly in our interest to keeo 
uo every effort to increase sales to new market outlets, such 
as Japan, North America and Greece. 

GENERAL DIVERSIFICATION 

Fat-based dairy oroducts and lamb-these are the products 
that resist diversification and this is why we seek, and mnst 
obtain, special arrangements in the United Kingdom/EEC 
negotiations. But, while these oroducts have resisted diversifi
cation. we have had considerable success in diversifying trade 
in beef, mutton and non-fat dairy products. We have also been 
able to expand the range of agricultural products for export 
and we have made great advances in establishing and de
velooing markets for our manufactured goods and the pro
ducts of our orocessing industries. 

Technical and consumer research has prepared the way for 
substantial exports of boneless meat, meat cuts. canned and 
frozen goods. fish products and meat bv-oroducts. In the 
disoosal of sheen and cattle, nroducts previously wasted are 
now Processed and exoorted. Hides and skins are increasingly 
h t>in!I tanned and treated . sueded and trimmed before exoort. 
SheP.oskin products are · being exported in several forms as 
fashion garments. floor coverin!Is. and vehicle and furnishin g 
accessories. Wool is increasinP-lv exported in the form of 
carnets and clothing. Such additional nrocessin!l' of our tr::idi
tion;i l agricultural oroductc; has not only increased their 
salabilitv. but has been reflected in greater earnings of over
se;is funds. 
Diw~rsification of nroducts is one asoect of the nroblem. but 

diversification of markets is the other. A strikincr ex;imnle of 
thP. success of this nrogramme of market ciiver<:ific;ition is the 
develonment ()f our trarle with J::i.n;in, particularlv in mntton 
and timber. This vear. New Zeal;inr1's total exnnrts to J::in::in 
-now our third-largest market, behind only Britain and the 
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United States-are confidently predicted to produce a record 
return of $110 million. Only a few years ago the bulk of our 
mutton was sold to Britain. Today, Britain takes barely 20 % 
of our exports of this meat, the remainder going mainly to 
Japan, although, for the past two years, Russia has been in 
the market for substantial quantities. 

Australia has been a source of growing opportunities. 
NAFTA-The New Zealand-Australia Free Trade Agreement
has stimulated our trade in manufactured products across the 
Tasman. More than half of the $227 million total two-way 
trade between New Zealand and Australia is in items included 
in the agreement. Australia is our fourth largest market. 

A ma.ior breakthrough that has just been announced for the 
sale of dairy produce in Chile, together with the earlier agree
ment with Peru, is opening up the west coast of South 
America for other exporters as well as 'the Dairy Board. This 
Pacific Basin area could well become as important a market 
in the future for our new and expanding range of exports as 
Britain has been in the past for our agricultural exports. 

Exports of forest products are becoming increasingly im
portant to New Zealand. Since 1955 exports of forest-derived 
products have increased from $4.3 million to $66 million last 
year-a 15-fold increase over the period. This sector offers 
immense potential for expansion . With vigorous promotion, 
exports of logs, sawn timber, pulp and paper and other forest 
products may well exceed by a significant margin the target 
of $96 million for 1978-9 set by the National Development Con
ference in 1968-9. 

The sum of these developments in diversification can be 
seen when we look at the increases in trade with certain 
countries comoared with ten years ago, and the percentage of 
total exports these figures represent. 

1960 1969-70 
$'000 % of total $'000 % of total 

United Kingdom 320,676 52.99 383 ,106 35.98 
Australia 27 ,900 4.61 80,515 7.56 
Japan 17,784 2.94 106,093 9.96 
United States 76,976 12.72 164,324 15 .43 
Canada 6,289 1.20 45 ,114 4.24 
EEC: 100,712 16.64 111,894 10.51 
Other 53,868 8.90 173,728 16.32 

605,205 100 1,064,774 100 

We must continue to look for expanded export earnings 
from as many fields as possible, including forestrv , tourism, 
horticulture and manufacturing. While earnings from these 
sources are growing rapidlv. they are starting from a small 
basis. The investment and the time are so great before we can 
bring these industries to a stage when we shall be able to rely 
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on them as major sources of earnings, that existing pastoral 
exports must be maintained as our main source of revenue. 
There is just no other course open to us. To be successful, 
diversification cannot be rushed, and must not be at the 
expense of efficient production of our present export products. 

Although the problems we face are serious, I am not pessi
mistic about our chances of overcoming them. New 
Zealanders have always prided themselves on their adapt
ability when faced with new situations -and have not been 
afraid to take bold decisions and work hard to see that they 
achieve results. 

The present state of the EEC enlargement negotiations is 
such that nobody knows what the results will be. At the 
moment, the major challenge facing the Government is the 
need to obtain the best oossible guarantee for New Zea};:111d 
products. At the same time, the Government recognizes the 
need to develoo an even broader economic base for the 
economy to enable us to spread the risks of fluctuating con
ditions in world trade over a wider range of products and a 
greater selection of markets. 

SUMMARY 

( 1) Whether or not Britain enters the EEC, New Zealand 
must diversify-both in products and in markets . 

(2) While manufacturing will continue to gain exports for us, 
farming remains the broad base of our economy. 

(3) Farming itself needs to grow, to change its oroducts (e.f!., 
canned or frozen vegetables. and oerhaos different kinds 
and further processing of traditional products); and to 
seek for new markets. 

( 4) It is my own personal belief that there remains a real 
future for our animal oroducts-especiallv for meat. lamb 
as well as beef. There is a growing ootential both in North 
America and other markets around the world. 

( 5) Accordingly, I believe, while we must be alert to the 
needs and ready to meet the challenge of diversification. 
farmers should continue to olan for the future with sober 
but well-founded confidence. 
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OPPORTUNITIES IN MEAT . MARKETING 

with special reference to North America 

P. J. WAKELIN 
General Manager, Meat Export Development Co. 

(N.Z.) Ltd., Wellington 

Meat marketing opportunities surround us. When opportunity 
knocks, do we really have the courage to open the door, much 
less the strength and determination to accept the challenge? 

Marketing is my chosen profession. New Zealand, like it or 
not, is in the selling business also. Our success or failure will 
depend strongly on the flexibility of our response to the 
changing patterns of world market demands. Our expprters, 
whether they be large or small, will require without exception 
a professional, outward and market-oriented management 
team if it is to have the right foundation stone for success in 
export selling. 

As a selling nation, we could well take the advice of Lord 
Cobham who once said "We are all servants. The finest thing 
in life is service, but remember to whom much is given, from 
him much is expected. The higher you rise in your chosen 
profession the more you will be called upon to render." 

Our export selling successes will become increasingly de
pendent on our realization that the customer is king. It has 
been said that the sole purpose of a business is to create a 
customer. American business in general is in the midst of a 
revolution, a complete re-orientation of thought and point of 
view; today our customer is at the centre; our attention has 
moved from problems of production to problems of sales, 
from the product we can make to the product the customer 
wants us to make. Regardless of past achievements, are we 
ready yet to rise to the opoortunities in meat marketing? It 
is not the sales we make but the sales we lose that should 
concern us. From 1939 until the late 1950s, the last thing we 
learnt to do well in business was how to compete inter
nationally. 

When our meat iwes to the nrocessor or exporter, it is to 
me like nlacin!! gold bars in a bank vault. It is being held in 
trust. What hapnens to that product after slaughter must 
increasinglv cauture our attention as New Zealanders. We 
must be concerned about the following uoints: 
Is our meat being sold in perfect condition? 

10 
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Is it right up to specification? 
Is it satisfying the buyer's needs and is he buying again? 
Is it being processed to its ultimate level so that every pos

sible cent in overseas exchange will be returned to New 
Zealand? 

Is the producer being fairly rewarded for quality? 

Recently I returned to New Zealand from North America. 
You will ·not be surprised to learn that LSD is very much in 
the headlines today. You will be surprised to learn that child
ren and customers need LSD frequently-as long as L stands 
for love; S stands for security; and D stands for discipline. 

Customers need love; they need to be looked after and they 
en joy being spoilt. 

Customers want security more than cheap prices . We can 
supply clean food from a pollution-free environment. We can 
supply protein-rich meat of the highest quality. We must 
supply that product up to standard and wonderfully tender. 

Customers and suppliers alike need discipline. Short cuts 
are not permitted. Deliveries must be made on time and pro· 
ducts must meet specifications. Customers must in turn 
honour contracts and pay promptly. Let us now be specific on 
the opportunities in meat marketing. 

Opportunity number one is leadership by example. It is just 
not good enough to take an overseas buyer or tourist into our 
best or average New Zealand restaurants and eat tough, 
chewy steak or find no lamb whatsoever on the menu. How 
can we then say. and prove by example, that we understand 
meat. We know how to serve it, yet we cannot prove it con
clusively by demonstration here. 

Opportunity number two relates to the conditioning and 
aging of beef and lamb. At reasonable cost and some effort we 
can sell meat that people can chew every time. For our better 
cuts of meat this is absolutely essential and for our cheaper 
cuts most desirable. 

Opportunity number three is to maximize our overseas 
exchange earnings in countries like the United States by 
simply up-grading the better cuts of meat and adding value 
to them. Selected cuts of cow meat particularly have much 
potential for the mass-feeding hotel restaurants and institu
tional markets. They must be aged, they must be tender, they 
must then be sold with real salesmanship, at a premium. 
Certainly I agree it is not simple. While we delegate so much 
of our selling to letters, telephones, telex machines and third 
narties, selling specialized products will be most difficult. 
More personal salesmanship is essential. 

Onnortunity number four is concerned with meeting speci
fications and obtaining and maintaining customer confidence. 
The old standards of judging fat content in boneless product 
qy visual methods are unreliable and are giving us a uoor 
renutation. It is not good enough today to say about 80 or 
90% visually. Sophisticated buyers demand to know the 
correct chemical analysis, and are entitled to do so. 
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Opportunity number five is to maintain the highest stan
dards of freezer storage management in the world. First in, 
first out, is the only formula. Frozen red meat without a red 
meat bloom is doomed to failure. Frozen meat has a wonder
ful and limitless future but not when it looks desiccated o:r 
freezer burnt. 

Oooortunity number six is to re-examine our . system of 
selling through other people. In America there is virtually a 
limitless market for modestly-priced beef. Some American 
eating habits are wonderful-their corned beef sandwiches, 
their hot bun with eight or nine slices of delicious, tender 
beef-these and many others are big opportunities waiting for 
uo-graded and aged beef and cow cuts. 

Onoortunity number seven is the enormous corned beef 
market. Here our product is being imported. corned locally 
with a 10 to 15% weight gain, and resold. Would it not be 
better done here? Hygiene standards would be higher and we 
would return to New Zealand a greater sum for the tonnage 
sold. 

We are no longer butchers but food manufacturers. This is 
a great concept. but talk is cheao. Have we reallv ad justed to 
this concept? Increasinglv we will face more and more regu
lations. Increased power to regulate carries with it the in
creased oower to hurt us. Hygiene must be the number one 
tarnet. Remember that the microbe is the enemy not the meat 
inspector. 

LAMB IN NORTH AMERICA 

Of all the countries in the world surely the U.S.A. and 
Canada must be the areas of greatest potential for New 
Zealand Jamb. What other countries will allow us to market 
high auality products at good nrices . thereby allowing us pro
gressively to reward the New Zealand nroducer fairly for our 
best nrime lambs. What are we doing there and where are we 
going? 

The product we are now sending to North America is ex
cellent. It is acknowledged as equal to o< better than any lamb 
on the market. Our conditioning and aging process has oroved 
::i real winner and much credit must s:ro to the Meat Indust<V 
Rese::irch Institute in Hamilton for their assistance and the 
freezing industrv which has invested much capital and given 
its suooort. Qualitv cornnlaints are almost non-existent. We 
now have the right oroduct for this rliscrimin::itins:r market. 
Racks :md loins will require extra marketing skills if we are 
to continue selling cuts in natural nrooortions. 

Although the best beef in the U.S .A. is exnensive bv our 
standards. this is not to sav that beef is not still the number 
nne oreference in North America. Jt is, and will remain so. 
For other meats to sell in volume thev must have sornethin~ 
snecia l goinP.: for them. be competitive in nrice and receive 
thP arlvertising sunoort of the retailer. This uoint is high
lighted by the comparative wholesale figures shown in table 1. 
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TABLE I : AVERAGE COMPARATIVE WHOLESALE MEAT PRICES 
IN U.S.A. 

Legs 
Loins 
Racks 
Shoulders 

N.Z. Lamb Aust . Lamb U.S. Pork 
(U .S. cents per lb) 

67 51 44 
67 34 31-33 
48 26 31-33 
42 27 35 

For whole broiler chickens, ducks, and turkeys, average 
wholesale prices paid are 31 to 33, 49 to 52, and 33 to 41 cents, 
respectively. These wholesale prices vary daily and also by 
area; the figures quoted do, however, convey a reasonably 
average picture. Note also that lamb is only 2% of retail meat 
sales and with the price competition that these figures show, 
lamb will obviously not sell itself. 

The retailer sells meat in volume by featuring it and adver
tising selected special cuts each week. Popular meats may 
increase in sales during advertising by three to four times. 
Minority meats like lamb may increase by up to ten times. 
When lamb is available in real volume. it can then be ~aken 
out of the freezer chest buried under turkeys and other pro
ducts, and be sold through the fresh meat case (usually held 
at 30 to 32° F). Once meat reaches the fresh case, sales really 
commence in volume but problems also start. Our lamb needs 
careful attention, meat managers and butchers need our 
special training and guidance, and much follow-up is required. 

For many years we sold mainly throu)ili meat brokers who 
then resold to meat distributors or retailers. While this may 
have been an easy way to get started, it is certainly not the 
way of the future. Many people feel our lamb can be sold like 
boneless beef through a telephone. I am convinced that when 
meat is sold, it is held in trust for New Zealand. It must be 
looked after and merchandized all the wav to the consumer. 
When stockists are not serviced, 50% of them slowlv but 
surely drop the product. Frozen meat has a limitless future 
but much effort and follow-up is still essential. 

We are currently going through major changes in our dis
tribution policies. New techniques have been tested in Canada 
with great success and a fully co-ordinated selling. advertising 
and nublic relations programme has been very effective. We 
now have changed policies enabling us to sell through more 
and better distributors, as well as the major retail organiza
tions, which have their own central warehouse and distri
bution facilities . We have also changed from consignment sell
inrr to the outright sale of the product. 

The past emphasis on sales reports alone as a progress 
P:uide on North American results was really inadequate. S'lles 
for the first six months of this financial year in the U.S.A .... are 
in fact 10.8% up on last year which in turn was a record 
period. Prospects for the next six months are very good, and 
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this period should compare most favourably as the last six 
months of 1970 were poor. While this is encouraging it is only 
part of the current success story. 

What has been necessary in North America has been a 
complete analysis of our marketing techniques and distribu
tion policies. What is now possib le, was not possible several 
years ago. With the new conditioned and aged product, any
thing is possible. The decision to introduce tender pre
packaged cu ts was a very positive step forward and the 
cornerstone for our top quality image. 

NO 
CONDITIONING 
OR 
AGING 

CONDITIONING 
BUT 
NO AGING 

CONDITIONING 
AND 24 HR 
AGING 

U.S.A. 
DOMESTIC 
FRESH 
LAMB TEST 

0 4 0 80 12 0 

Devco North American lamb tenderometer score. Jn interpreting the 
diagram, it is important to realize that the lower the tenderometer score, 
the more tender the meat, and in terms of consumer preferences it is 
desirable that the score be below 40. The marketing benefits conferred by 
conditioning and 24-hour aging is that this class of meat most closely 

approximates the tenderness of U.S. domestic fresh lamb. 
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The next major forward step was to obtain control of our 
own product. The change from consignment selling to out
right sale allowed this, and is now permitting tight expense 
controls formally impossible. Even more, it is showing up just 
who is sincere and capable of doing a .iob for us. Several dis
tributors have previously been protected from real com-
petition. · · 

In Canada we have enlarged our distribution network with 
positive results . Although overdue, similar techniques are now 
being carefully introduced in the U.S .A. The enthusiasm of 
some new distributors is wonderfully contagious. 

It is my ambition that in the future when the name Devco 
is mentioned I will see nods of approval. We can and will 
prove that the North American lamb market is a real gem 
and well worth a little exploration and perseverance. What 
other world market can hope to put the schedule right by 
rewarding the producer fairly for top quality, heavier-weight 
lambs? 



DAIRY PRODUCE MARKETING 

Trends and Prospects 

N. O WEN JoNES 
Assistant General Manager (Marketing), 

New Zealand Dairy Board 

During recent months there has been a strong temptation 
when discussing the dairy produce situation with farmers to 
tell the exciting story of the achievements of the New Zealand 
dairy industry over the past ten years in the development and 
diversification of export markets for dairy produce. Perhaps 
even here this sort of story would be preferable and could 
assist in giving a boost to the confidence of the farming com
munity, and particularly the dairy sector, in the future of 
farming, and the need to increase production to enable us to 
place substantially increased quantities of dairy produce, at 
attractive prices, against the opportunities available in in_ter
national trade today. 

It is not my intention, however, to dwell on past achieve
ments. Suffice it to say that during the past ten years, sales of 
New Zealand dairy produce to markets outside the United 
Kingdom have increased in annual value from NZ$25 million 
to NZ$90 million, or from 17% to 37 % of our total export 
trade in dairy products which, incidentally. in the calendar 
year 1971, equated NZ$243 million. The extent of diversifi
cation achieved during the same period can best be illustrated 
by stating that we are now selling in excess of 250,000 tons of 
produce per annum in a wide variety of formulations and pre
sentations in over 100 markets outside the United Kingdom. 

Today, the farmers' concern, and mine, is surely current 
trends and future prospects and in this context I propose 
first to outline briefly the market prospects for our dairy 
exports over the next vear or two, then our prospects in the 
longer term and finally to comment on certain aspects of 
agricultural trade in general if Britain joins the EEC and 
should recent growth in agricultural protectionisms not be 
halted and reversed. 

CURRENT DEMAND AND PROSPECTS FOR DAIRY PRODUCTS 

International market demand for all our dairy exports is 
now so strong that we are at present in the position of not 
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being able to supply many of the orders we are receiving from 
around the world. Our butter stocks are reduced to bare 
mmimum working levels and this season's production of 
cheese, skim powder and casein is totally commit~ed: Prices 
have risen to record levels and we could sell a s1grnficantly 
greater quantity of dairy produce, if we had the goods. 

The basic cause of this strong improvement in world de
mand has been the elimination of surplus EEC stocks, along 
with a marginal but significant decline in production in both 
the Community and in the western world in general. 

Although poor climatic conditions have contributed to this 
decline, the causes go deeper than just the weather alone In 
the EEC, although government support prices for butter and 
skim powder are high, these support prices were not in 
creased for three years, with the result that inflation reduced 
the relative profitability of dairying. (Even the recent price 
increase of 6% approved for the current year does not com
pensate for three years of inflation.) Furthermore, the high 
cost of subsidizing support prices and of disposal of surpluses 
domestically, by donation to UN programmes and export res
titution, has forced the EEC to modify its policy and to orient 
production towards balance with internal demand, and by 
late 1970 this was largely achieved. 

Declining production has also been experienced outside the 
EEC in Finland, Sweden, Denmark, Ireland and North 
America. The Canadians have established a scheme to balance 
production with internal demand by penalizing surplus. pro
duction for export. On the other hand, the US Administration 
last March tried to freeze dairy support prices at last year's 
levels, but, after the reaction and pressures of the dairying 
lobby, it weakened and granted an increase. In the United 
Kingdom, also, government support was significantly in
creased this year. However, apart from the United Kingdom 
and the U.S.A. , there has been a general decline in dairying 
production caused not only by seasonal but by economic · and 
policy factors as well. 

Because world dairy trade is a small proportion of total 
dairy production. this marginal decline in world production 
has had a large and multiolied effect on supplies available 
against the requirements of international tracle. This is the 
basic reason for the favourable position New Zealand, as the 
world's largest exporter, is in today. 

A review of the forward situation clearly indicates that this 
strong demand will continue not only through the remainder 
of this year but through 1972. To postulate bevond this period 
would of course be imprudent, because of the uncertainties 
of Political policies in relation to agricultural production in 
some of the ma ior dairving countries of the world, and the 
hazards of climatic conditions. 

If we had the production this season and next, we would 
double our sales of butter and butteroil to markets outside 
the United Kingdom and considerably expand our cheese sales 
outside the United Kingdom also. 
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For casein there is now a serious world shortage of sup
plies and ou~ exports are heavily rationed. With ~he back.log 
in unsatisfied demand from 1970-1, together with reqmre
ments for 1971-2, we could, in the coming season, if our pr?
duction expanded sufficiently, easily double our sales of casem 
from the present production level of round 50,000 tons to 
100,000 tons. . . 

The demand for our skim powder, due mamly to the with
drawal of the EEC from export trade, is beyond our 
ability to supply· and again, if we could expand production 
our export sales ~ould move from the present level of 130,000 
tons to nearly 200,000 tons. 

To summadze, given the required production expansion, v:e 
estimate that we could sell this year an extra 150,000 to~s m 
total of dairy products at prices that could be even higher 
than the general level ruling today. With prospects of this 
order we suggest that every effort must be made to expand 
our current milk production, not only to increase dairy farm 
and export income but to grasp the present opportunities to 
further diversify oi'.rr markets against the possibility of United 
Kingdom entry into the EEC. 

LONGER-TERM OUTLOOK FOR DAIRY SALES 

The current demand for our dairy sales has probably never 
been stronger, but, it might be asked, how long will this last? 
Will surpluses appear again, or will stability between supply 
and demand be achieved? 

As mentioned earlier, a marginal decline in production in 
Europe and the U.S.A.-the western world's largest dairying 
units-has a multiplied effect on world trade. Conversely, 
marginal increases in production in Europe and North 
America could again cause serious surpluses for world trade 
as they did in the 1960s. 

This experience indicated that, to give future stability to 
world dairy trade, production levels in the U.S.A. and the 
EEC need to be adjusted only marginally. A slight easing of 
the protective system and the levels of production is all that 
is required and we believe this is politically feasible-particu
larly as it does not require wide-scale social upheaval. 

Indeed, the EEC has tentatively started along this path of 
balancing production with internal demand. However, should 
the United Kingdom join the Common Market, there is a 
danger that, with the additional and substantial outlet repre
sented by the United Kingdom, the EEC's current policy trend 
to control production could be relaxed. 

We would comment also that while New Zealand has 
achieved recognition of her vital need for continued access to 
the United Kingdom market, it could be even more important 
to New Zealand that the EEC should continue to rationalize 
its dairy production and policy if long-term stability in inter
national dairy trade is to be achieved. 
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World and European markets are interrelated and it is not 
enough to have special access for New Zealand into a.n ex
pancted Community if Australian, Polish and other trad1t10nal 
supphers of butter to the Uruted Kmgdom-totallmg over 
lUU,UUU tons-are suddenly displaced on to mar.Kets outside 
curope that presently represent only 150,0UU tons of the 
world trade in butter and of which we already hold round 
20 %. Denymg the access of these suppliers to the Uruted 
Kingdom as part of an expanded community would simply 
transter the butter trade problem elsewhere. The heart of the 
problem is therefore the control of surplus production. 

We see no problem in the expansion of demand for the non
fat sohds of milk outside Europe and in the developing world 
but to enable us to supply this demand, access for fat pro
ducts to the United Kingdom or an expanded Community and 
other developed countries must be maintained and improved. 

To summarize the position as we see it, to achieve long
term stability for the total world trade in dairy products, pro
duction based on protection of markets within the EEC and 
the U.S.A. must be marginally adjusted for the mutual benefit 
of consumers and taxpayers in those countries and for world 
trade in general. 

THE FUTURE OF AGRICULTURAL TRADE 

I would like to consider briefly the serious prospects for 
international trade in agricultural commodities in general if 
current protection is not reduced. This problem of controlling 
the growth of protected agricultural production and un
economic surpluses is not confined of course to the world's 
dairy trade. It applies also to international trade in temperate 
zone agricultural products as a whole. 

The possible entry of the United Kingdom into the EEC 
brings with it the wider problem of a threatened constriction 
in the world trade in cereals, meat and most other temperate 
zone agricultural exports-affecting especially the economies 
of Canada, the U.S .A., Australia and New Zealand. 

The prosperity of all these countries is heavily reliant on 
the present level of agricultural exports to the United King
dom and the present six members of the European Com
munity, and an extension of the present EEC protective 
system to include the United Kingdom would be serious for 
all of them and for world trade in general. 

In 1970, the United Kingdom imported agricultural pro
ducts of a total value of US$5.7 billion. By way of interest, 
the seven largest agricultural suppliers to the United King
dom, in order of importance, were the EEC, with 11 % of the 
total, the U.S.A., 9% , New Zealand, 8.4% , Denmark, 7.8 %, 
Australia, 7.2 % , Ireland, 6.8 % and Canada, 5.8 %. 

United States agricultural sales to the United Kingdom in 
1970 totalled US$503 million and to the present six EEC 
members. US$1.7 billion. Total U.S.A. agricultural sales to the 
proposed ten EEC members currently total round US$2.5 
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billion, and an extension of the EEC protective system to 
include these ten would have serious implications for U.S.A. 
exchange earnings and indeed for all trade between Europe 
and North America. 

Although the volume of agricultural exports from Austra
lasia to the United Kingdom and the EEC is not as large, the 
danger of a contraction of trade, as the EEC expands, would 
be even more serious for the economies of both Australia and 
New Zealand. 

Australian agricultural exports to the United Kingdom in 
1970 totalled US$409 million and New Zealand's equalled $478 
million. Most of this trade, worth $887 million, is under threat 
(except for wool which totals $115 million for both) if the 
United Kingdom joins the EEC. 

Adding together the total exports of temperate zone agri
cultural products from North America and Australasia to the 
potential ten EEC members represents a total trade flow 
worth about 4t billion U.S. dollars, and should a sizable pro
portion of this trade come under the threat of contraction, 
this would have serious implications not only for world trade 
but for the prosperity of the EEC itself. 

It may be that the Europeans, after the disunity and strife 
of this century in Europe, are hypnotized by the vision of 
economic unity and a combined market of nearly 300 million 
people. But world prosperity is interdependent. To protect an 
agricultural market of this size as severely as the present Six 
do, could, we suggest, result in a real decline in world trade 
and prosperity. 

Without doubt, as the EEC gets larger, the effect of its 
internal policies on world trade increases, and the need to 
adiust these policies to ensure that world trade develops in
creases also. 

In mv view, as the EEC expands, it will realize more and 
more the need to modify its protective agricultural system. 
We have had to live with agricultural protection for a long 
time now but today it threatens to affect the world's big 
trading blocs and therefore world trade itself. This, in turn, 
may force a modification of agricultural protection not only 
in the EEC but also in the U.S.A. and Japan. particularly as 
the maintenance and expansion of world trade becomes more 
dependent on the liberalization of agricultural trade in general. 

Thus, the problem for small agricultural nations in the 
sixties could become the problem for the large ones in the 
seventies. What is needed, we suggest, is a new world-wide 
approach to agricultural trade liberalization. As a result of 
the global effect of the Kennedy Round in the GATT, tariff 
restrictions on trade in industrial goods have been heavily 
reduced. But the problem of quantitative restrictions on agri
cultural trade remains and threatens to grow as the EEC 
exoands. 

What is needed in the 1970s is a bold, world-wide initiative. 
within the GATT, on the same scale as the Kennedy Round· 
but this time to negotiate agreements by which countrie~ 



DAIRY .PRODUCE MARKETlNC 21 

would commit themselves to modify, even marginally, un
desirable agricultural internal support and external protective 
policies. 

In the past, such an aim could have appeared impracticable; 
but the achievements of the Kennedy Round for industrial 
goods and the greater involvement now of the larger nations 
m the need to liberalize agricultural trade-to maintain world 
trade-lead me to believe that the initiative should be taken 
in the GATT, even by a country · as small as New Zealand, to 
press these issues and sound out world opinion on the pos
s1bili ty of a global liberalization. 

Just as in the dairy trade, to achieve a stable growth in 
world agricultural trade, what is required is a marginal 
adjustment in agricultural protective support price policies 
-not a social revolution. 

With this in mind, I believe that New Zealand as a nation 
must concentrate in the 1970s a heavy proportion of its diplo
matic effort in achieving these goals-both bilaterally and in 
the GATT-and, in my view, the possibility of success will 
increase as the larger nations and economic groupings 
appreciate that their prosperity is based more and more on 
the need to reform agricultural support and protection. 
British entry to the EEC could well result in a situation which 
would place this important issue high on the agenda of the 
international trade forums of the world. 



FARMING: AN INDUSTRY IN NEED OF ADJUSTMENT? 

B. J. Ross 
Professor of Agricultural Economics, Lincoln College 

When I chose the title of this address, and expressed it in the 
form of a question, the outline of the Federated Farmers' 
cost-adjustment scheme had just been made public, and I 
thought it might be interesting to examine the present state 
of the farming industry, and some of the policies which might 
be introduced to improve that state. Over the last couple of 
months, however, there has been such intense public dis
cussion of these very topics that it is unlikely that I shall be 
able to add anything very new. Nevertheless, I hope that those 
who have been following the public debate will find that the 
issues I shall raise are sufficiently important to bear repetition. 

PRESENT PROBLEMS 

The reason for all the public concern with the farming 
industry is, of course, the fact that farm incomes in many 
areas of the country seem to be static, or even declining, at a 
time when large sections of the community are experiencing 
rapid increases in their money incomes. 

Lower levels of farm incomes present us with two problems 
which may require different cures, and it seems to me to have 
been a feature of the public debate that most commentators 
have concentrated their attention on one or other of these 
problems to the virtual exclusion of the other. 

The first problem is that in some areas we may be moving 
to a situation that could see the emergence of a group who 
could almost be described as the rural poor. I do not · think 
that many could be classified as belonging to this group as yet. 
but the situation needs to be watched. 

The second, and at the moment far more important, prob
lem, is that the present levels of farming incomes are not 
encouraging the levels of farm investment that the nation 
requires. The fulfilment of the National Development Confer
ence targets for consumption is dependent on the continued 
growth of our export income, and, for the next decade at least 
the bulk of our additional exports will have their origins o~ 
farms. Total investment on farms is now slowing down at an 
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alarming rate, and this should be a matter of national concern 
as it greatly reduces the hopes of achieving the export in
creases we need. 

WHY HAS THE PRESENT SITUATION ARISEN? 
The basic difference between the situation of today and that 

of, say, two years ago, is the rate at which farm costs are 
rising. We have talked about the cost-price squeeze for years, 
but now the grip of the vice is being tightened at an unpre
cedented rate. Until recently it has been possible for the 
average farmer to keep up with the rat-race by continually 
increasing his productivity, both by becoming more efficient 
as he has incorporated technical advances into his farming 
practices, and by constantly increasing the level of investment 
in his farm. As a result, a steadily expanding volume of output 
has allowed the farmer to maintain his income even when 
rising costs have reduced his profit per ewe equivalent or per 
bushel. 

But now costs· are increasing at a rate which makes it much 
more difficult, in many cases impossible, for the average 
farmer to keep up iust by increasing output. Another two 
years of internal inflation, at the rate experienced in 1970, 
and the farming industry would be in a reallv desperate situ
ation. unless massive government aid were forthcoming. 

Manv farmers are still receiving incomes which the average 
man in the street regards as more than adequate. and there 
are still very attractive avenues for further investment on 
most farms. though everv month of continued inflation sees 
.these investment onoortunities P.:et fewer and fewer. For those 
farmers who still h::i.ve funds for investment. however, even 
relativelv high-vielding farm investment Proiects seem less 
;oi ttractive than the OPPortunities for investment in the cost
nlus sectors of the economv. For examnle. there are signs 
that investment in urban real estate, whether through the 
p1irch::ise of flats or investment in svn<lication oroiects. is 
ab<:orhing some of the free canital which in normal vears 
would h;i.ve been olo11 ghed b ack into farms Turning to off
f::lrm invP.<:tment in this w;i.v is Probablv a rational sten for 
m::inv indi";rlu::il farrners civen nresent circumstances, but it 
could be disastrous for the nation. 

WHY SHOULD THE GOVERNMENT ACT? 

Giw~n the situation I have outlined, why should we expect 
the Government to act? 

( 1 ) Rural Poor 

We know that nohodv does anvthinP- for the small grocer 
who is forced out of business. so whv shonld the Government 
:> ct to hPln low income farrners? I think there are strong 
reasons. E.Jtoerience in other dew~lope<l countries, narticularlv 
the United States and Australia , shows that low-income 
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farmers tend to hang on waiting for things to improve. either 
in terms of income or the price at which they can sell their 
farms. Opportunities in alternative occupations are not as 
apoarent to a farmer as they are to an urban dweller, and 
even when he acknowledges the advantages in terms of 
current income to be gained from shifting, the farmer is often 
unwilling to accept the market valuation for his farm. 

It is the relative immobility of the rural poor which dis
tinguishes them from the urban poor. In time this immobility 
can lead to considerable social problems, and in any case it is 
a waste of national r esources to have labour tied to occu
nations where their contribution to the national income is far 
below the national average. Thus there are both social and 
economic reasons to sunnort government action designed to 
prevent the emergence of a group of rural poor. 

( 2) Required Exports 
From what I have said already, it is obvious that another 

reason for government action . and the maior one at the 
moment. is the need for increased agricultural exports. Onlv 
the farming industry has the nroductive notential. and present 
canacitv. to nroduce the bulk of the additional exoorts we are 
l'!oi11cr to reouire ovP.r the next ilecade. Without some change 
in the relative nrofitabilitv of investment in farmirnI. how
ever. the investment needed tn in crease nrnduction bv the 
r eouired amount will not b e forthcoming. It SP.ems to me 
th::lt the nrofitability of farm inve<;tment can only be increased 
under one or more of three possible situations: 

( ~) A sudden technical breakthrough suddenly making pro
duction cheaper; 

(b) Product price rises more than offsetting the increases 
that have been experienced in costs; or 

(c) The Government intervening in some wav, either bv 
increasing the value of the returns which can be expected 
from a given investment, or by reducing the cost of a given 
investment, i. e., some sort of subsidy on the price of the 
product, or on the cost of the investment. 

Since most of the technical changes we can foresee will 
take some time to implement, and there does not seem to be 
much prospect of early dramatic increases in the prices of 
farm products , it seems that if the Government wishes to see 
the level of farm investment restored it will have to under
take some prompting action itself. 

(3) Responsibility for Inflation 
The third reason whv I believe the Government should act 

is that the internal rate of inflation is the primary cause of 
the difficulties being experienced by farmers (and other ex
porters), and I am convinced that the Government must bear 
the major part of the blame for the inflation we have been 
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suffering for the last year or eighteen months. If this is so, 
then it has a moral responsibility to rectify the siuation it has 
hrought about. 

Over the last few months, government ministers, and others, 
have propounded two theories on the cause of our inflation. 
One suggests that the root cause of the present situation was 
the 5% wage order in 1968, which followed the earlier nil 
order of that year. The other suggests that the whole problem 
is the result of inflation overseas, which causes the prices of 
our imports to rise and sets off an inflationary spiral intern
ally. This view fails to explain why we should be inflating 
faster than our major suppliers. 

To the man in the street, the most obvious cause of inflation 
is probably the continuing demands of the trade unions for 
higher wages, which keep forcing up prices. It seems to me, 
however, that all these explanations lack something. The 5% 
wage order and rising import costs have certainly added to 
our inflation, and union demands may keep it going, but they 
do not explain why our price increases got out of hand when 
they did. There is a perfectly good economic explanation else
where, and I think it fits the facts better than any of the other 
theories. There is not time to go into great detail on this 
matter now, but, briefly, a balance of payments surplus is, of 
itself, inflationary. A surplus means that our exporters are 
earning more from overseas than our importers are spending, 
and over a period there is therefore an increase in the amount 
of local currency in circulation. Since devaluation, we have 
en.ioyed the biggest and longest sustained balance of pay
ments surplus since World War 2. In 1968 we had a current 
account surplu in our overseas exchange transactions of $73 
million. In 1969 there was a surplus of $96 million, and 
although 1970 finished up with a small deficit overall, the first 
11 months, taken together, showed a surplus. Under the old 
gold standard system of international payments, which oper
ated when government interference in economic matters was 
much less than it is today. the balancing of a country's ex
ternal account over a period of vears was virtually automatic. 
If a country ran a surplus, inflation was bound to follow; 
exports would become ha rder to sell , and imports would 
appear relatively more attractive to consumers as local goods 
rose in price, with the result that the surplus would disappear 
as imports rose rapidly and exports stagnated or even fell. 
With a deficit in overseas Payments, the amount of currency 
in circulation would decline, demand within the countrv 
would fall. and if prices did not actually fall, then they would 
at least be stable. With prices in the surolus countries going 
up, the exports from these countries would seem less attract
ive to the inhabitants of the deficit country, who would im
port less at the same time as they were increasing the exports 
of their stable-nriced goods to the surnlus countries with 
rising prices. Thus both surpluses and deficits tended to be 
eliminated automatically over a period of a few years. 
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Nowadays, when we have a greater understanding of how 
an economy works, governments do not allow the automatic 
mechanism to operate on its own, because they do not like 
the side-effects; unemployment as a deficit is cured, or in
flation as a surplus is eroded away. In New Zealand, for 
example, the whole aim of our import restrictions has been 
to prevent people importing as much as they would like; 
deficits in most post-war years up to the mid-sixties were thus 
held within bounds, and the effects of the deficits which did 
occur were offset by such things as government spending. 
Unemployment was thus prevented but the deficits were 
almost continuous. 

Thus it seems that there is a good case for believing that 
the fundamental cause of our recent inflation was the gener
ation of a relatively enormous balance of payments sui-plus, 
coupled with insufficient government action to offset the 
effects of the surplus. The lack of action can probably be 
attributed to several things. After grappling with deficits for 
so long the Government was hardly geared, or in a mind, to 
cope with a surplus; no-one expected the surplus to last for 
as long as it did; and any government members who were 
reluctant to take restraining measures in 1969, the year nf an 
election, were heartened by the fact that we cooed with the 
surplus in 1968 without any grave consequences. The fact that 
we ran such a surolus in 1968 with, comparatively, so little 
inflation reflects, first, the fact that there is always a time 
lag between the surplus or deficit and its effects, and, second
ly, the fact that, as alreadv mentioned, we devalued at an 
ideal time. There was unused caoacitv in the economy at the 
beginning of 1968, and, as demand nicked up, overtime was 
restored and unemployment reduced. but once the economy 
was back to running at caoacitv, additional increases in de
mand could only result in inflation. 

This. then, is my explanation for the root cause of our 
present bout of inflation . We have had wage orders of more 
than 5% in the past which did not spark off anything 
approaching the present situation; the import-price rises 
caused bv devaluation itself were large, but they did not 
immediatelv set the economy on an inflationarv spiral. On 
the other hand, we have had a long-sustained balance of nay
ments surolus, and failing anv maior off-setting action by the 
Government until rather too late. the natural consequence of 
this surolus is inflation. This said, I have to add that the 
disappearance of the surolus does not mean that inflation 
will now come to an end. Expectations of ma ior wage in
creases have now been raised so high that the automatic 
mechanism could orobably only halt the inflation now over 
a prolonged period, or with a dose of massive unemployment 
that none of us would wish to see. The Government is taking 
restraining measures now, but the pity of it is that they have 
been so long delayed. 
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WHERE TO FROM HERE? 

Having said all that, it is time to turn to the question of 
where we should go from here. 

( 1) Farming Adjustments 

First, it seems to me that the farming industry is in need 
of some adjustments. and these can be made more quickly 
with government assistance. Farm amalgamations are not a 
panacea for all of the industry's problems, but they have their 
place, particularly in regard to the prevention of rural poverty 
problems. Amalgamations have been taking place at a re
latively rapid pace in recent years, but the Government could 
still assist by making money more freely available for this 
purpose. If money made available is not taken up, esoecially 
in areas with large numbers of barely economic units, con
sideration should be given to further amalgamation assistance. 
This could take the form of a scheme suggested for Australia, 
under which the farmer who is expanding his holding buys 
only the land. Houses and other buildings which duplicate 
what he already has, and are thus redundant, are written off 
and paid for by the Government. Under this scheme the 
vendor is likely to get a better price for his farm, and is 
therefore more likely to sell. while the purchaser has to pay 
only for fully oroductive assets. 

Funds should also be made more readily available for pro
jects involving the intensification of production, to ensure that 
everv farmer who wants to undertake a worthwhile proiect 
on his farm has the oooortunity to do so. Short-term working 
capital needs must also be met. 

If the Government is to step up its lending to the farming 
industry, there is a very strong case for expanding the scope 
of the State Advances Corporation. This institution already 
has a strong staff qualified to assess the development potential 
and credit needs of farms, and this staff would oresumably 
be expanded to cope with greater lending by the Corporation. 
It would be most useful if some additional expansion of staff 
could be made, to provide a detailed financial analysis and 
advisory service to farmers. to ensure that the best use is 
made of the resources which farmers have at their disposal. 
In addition, such a service might detect at an earlier stage 
those farmers whose financial position is likely to deteriorate 
over the years ahead, and the possible alternative courses of 
action could be suggested. 

Taxation measures of one kind or another have been a 
maior form of incentive for farmers. but as net farm incomes 
decline they become less and less effective, and there is prob
ably little to be gained at the moment from extending the 
range of exemptions now available. 

The Federated Farmers' cost-ad.iustment scheme virtually 
amounts to the subsidization of a range of inputs used in 
fanning. The implementation of such a scheme would un-



28 LINCOLN FARMERS ' CONFERENCE, 1971 

doubtedly lead to some increased use of these inputs, and 
hence to some expansion of output. As proposed, however, it 
seems to me that the scheme would be very expensive in 
relation to its likely effect on production, and it suffers from 
a major defect in that it would help only farmers, who are 
not the only group capable of exporting and who are being ht! 
by the current bout of inflation. 

(2) Whole-economy Adjustments 

This brings me to the consideration of adjustments affect
ing the whole economy. The crucial issue at the moment, of 
course, is the control of the rate of inflation. The internal 
effects of inflation are bad enough: the plight of those on fixed 
incomes, the disruption caused by the direct action taken 
by workers trying to maintain the relativity of their incomes 
during periods of escalating wage rates, and so on. The ex
ternal effects, however, are worse, with uncontrolled inflation 
working directly against all exporters. Over the next decade 
we are going to need all the export income we can earn, and 
the discrimination against all exporters, which is what we 
are practising at the moment by letting inflation continue, 
must be stopped. 

The problems facing other sectors of the economy which 
are capable of earning foreign exchange were recently high
lighted by the chairman of one of our ma.ior tourist com
panies. Costs of accommodation and travel in New Zealand 
have risen so sharply in the last year that this company is 
finding it increasingly difficult to sell tours in New Zealand, 
either to New Zealanders or to Australians and others. An 
Aucklander can now have a holiday in Sydney at lower cost 
than the equivalent stay in Queenstown, and even a trip to 
Christchurch would be almost as expensive as going to 
Sydney. This particular company is maintaing its profits by 
expanding operations in Australia and Fiji, but we cannot 
solve the nation's problems that way. 

What we need now is a national adjustment which will help 
to control our inflation, and which will make the earning of 
foreign exchange a more attractive proposition than it is at 
the moment, and this brings me to the question of import 
controls. 

Import controls were first introduced in 1938 to protect the 
balance of payments. They were continued after World War 2 
to prevent a great flood of imports as people rushed to make 
good the consumption that had been postponed during the 
periods of rationing and shortages. In the 1950s they were the 
device which, as explained earlier, prevented the deficits in 
our balance of payments causing high levels of unemploy
ment. Ironically, the public saw the controls as necessary 
because of the deficits we had, while the controls prevented 
the automatic mechanism for curing the deficits from exerting 
itself. In other words the controls were largely self-
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perpetuating. They were also used in the fifties as a major 
arm of the 9ovemment's industrialization policy; practically 
ai:iyone offenng to set up a factory was granted protection for 
his products. One of the less talked about, but more import
ant, aspects of import controls was their effect on income 
distribution within the economy. In the fifties, farmers were 
regarded as a privileged, wealthy class, rather different from 
o!'dinary mortals who had to work for their living. The popular 
view was exaggerated, of course, but it had a grain of truth 
ii:t that farmers generally were doing fairly well. In these 
circumstances some transfer of income from farming to the 
rest of the community was pr'"lbably justified on equity 
grounds, and whether the communlty at large recognized this 
or not, a redistribution of income was one of the major 
effects of import controls. It would be difficult to justify 
precisely the figure Mr Alec Begg has used of industrial pro
tection now being worth $600 million a year, but there is no 
doubt that the figure is considerable. 

The stimulation of manufacturing led to all sorts of dis
tortions in the economy, making manufacturing artificially 
attractive as an avenue of investment, and the official reaction 
has been to trv to offset these distortions one by one, by such 
things as preferential treatment for farmers with regard to 
bank loans, the provision of government loan finance through 
the State Advances Corporation, the wide range of special 
tax exemptions mentioned earlier, advisory and research 
services. transport and other subsidies, and s'o on. 

The Federated Farmers' cost-adjustment scheme is an 
attempt to redistribute income within the country towards the 
farming industry. But fundamentally it seems to me that we 
are approaching a completely Gilbertian situation. We operate 
a system of import controls which have the effect of redistri
buting income towards the manufacturing industry, largely at 
the expense of the farming industry; what we now seem to be 
asking for is that some of the income channelled out of farm
ing towards manufacturing should now be diverted back the 
other way. Why on earth cannot we accomplish the same 
effect by reducing the redistributive effects of the import 
licensing schemes? In other words, I think the time has come 
when there is no longer any argument for import controls on 
income distribution grounds, and it is time for an energetic 
plan devoted to the orogressive removal of controls on 
finished goods . The relaxation of controls so far has been 
more apparent than real: being confined to producer goods 
and raw materials, the lifting of controls so far accomplished 
has had little effect on prices internally. 

If controls are lifted, some form of protection will obviously 
still be necessarv for the manufacturing sector, though the 
protection should be less than the amount that has been 
granted until now. If tariffs are introduced to replace import 
controls, the revenue derived should provide more than 
enough funds to provide some temporary assistance to the 
farming industry. The aim should be to ensure that as soon 
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as possible the tariff imposed is the same on all goods, in
cluding raw materials, so that no manufacturer is given 
greater protection than another. Exemptions for raw 
materials favour the manufacturer who carries out the mini
mum of processing locally. 

If the tariffs are eventually set at a uniform level for all 
commodities, the allocation of resources would be greatly 
improved. Manufacturers would then compete among each 
other for resources in terms of their efficiency by world stan
dards. Over a period of time we would expect to see some 
individual industries forced out, but others could be expected 
to grow more rapidly as a result of the changed circum
stances. The reduction in the overly-high demand for labour, 
and the ability of industries to buy some inputs more cheaply 
from abroad than they can obtain them locally now, would 
mean that they could greatly increase the rate of growth of 
exports. Following devaluation, many manufacturers were sur
prised to find how competitive they had become, and the 
same would be true if we reduced levels of protection. 

Farming would obviously benefit greatly, too. The immedi
ate result should be that some inputs would become cheaper, 
and if consumer goods benefited most, as they probably 
would, then the same net income would give each farmer a 
better standard of living, and this would occur when some 
other sections of the economy were having their dollar in
comes reduced. If the uniform tariff were brought down to a 
reasonably low level, the farming industry would also have a 
fair chance to compete for the country's resources. In the 
longer term, inflation should be greatly reduced; if consumer 
prices were not rising so rapidly, the demands of unions for 
higher wages to maintain their standards of living would be 
reduced, and if they were facing direct competition from 
abroad employers would take a much tougher attitude in 
wage bargaining than they do now when they know that most 
increases can be passed on to the consumer. 

Using tariff revenue to subsidize farming to a limited extent 
would benefit farming more than other potential exporters, 
and for that reason the assistance should perhaps be provided 
in the form of an incentive payment on all foreign exchange 
earnings. 

Tariffs on imports, bonus payments on exports-the effects 
would be so similar to devaluation that it is fair to ask, why 
not devalue again? I think there are several reasons, but, 
briefly, the last devaluation worked so well initially because 
all the inflationary steam had been squeezed out of the 
economy beforehand; we are certainly not in that situation 
now. Secondly, the tariffs and bonuses can be imposed at 
differential rates, so that the deflationary effects of lower 
protection are greater than the stimulus given by the bonuses. 
Thirdly, we face a changing situation over the n.ext fe~ years, 
and tariffs and bonuses can be much more easily vaned and 
adapted to circumstances than the exchange rate. If Britain 
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joil!s the EEC, for example, we might be given a transition 
penod of five years to adapt ourselves to the new situation, 
and the adaptation is likely to be much less painful if carried 
out in stages by varying the tariffs and bonu ses than if we 
make one sudden devaluation and leave the market to adjust 
the economy on its own. If, after the situation had stabilized, 
it appeared that both the tariffs and bonuses were still neces
sary, it might then be anpropriate to reconsider the necessity 
of devaluation. 

CONCLUSION 

I have produced as my major conclusion the shatteringly 
unoriginal suggestion that we should replace import licensing 
with tariffs, but for this I offer no apology. Import controls 
have been at the root of many of our economic problems for 
some time, and they still are. 

The combination of the replacement of import controls 
with tariffs and bonus payments for exports would satisfy 
the third situation in which I suggested farm investment 
could be made more profitable, by reducing investment costs 
and raising product prices. This scheme has the advantage of 
assisting all efficient sectors of the economy, not just farming. 

The alternative to the kind of policy I have suggested is for 
internal deflation, tighter credit and higher taxes. With the 
present state of wage expectations in the labour force I am 
afraid that such a policy would lead to the situation facing 
the United States and Britain-high rates of inflation associ
ated with virtual stagnation. This is something we cannot 
afford at the momen~, and the major policy change I have 
suggested could be operated in such a way as to dampe!l down 
the rate of inflation while simultaneously stimulating growth 
in precisely those sectors that will be most vital to us in the 
years ahead. 
· Overall my conclusion is that the farming industry is in 
need of some adjustment. I have made some suggestions as 
to how this could be achieved, but I believe that much greater 
adjustment is required in the national economy as a whole. 



MEETING THE LABOUR CRISIS IN FARMING 

M. R. NAYLOR 
Farmer, Carston 

For the past three months I have been asking everyone who 
looks like a farmer, "What do you think of the labour crisis 
in farming?" and you would be amazed at some of the re
actions. There were the farmers who did not know we had a 
labour crisis until I suggested it, and in these cases all I got 
back was a bewildered, slightly sympathetic stare. There were 
others, some who suggested that "crisis" understated the 
situation and who blamed alternatively Mr Skinner, the 
Holyoake administration, the New Zealand immigration policy 
or the permissive society-though not necessarily in that 
order. Indeed they blamed everyone-everyone, that is, except 
themselves. 

My next step was to look at national statistical information 
and of course it was a year or so out of date. But it did reveal 
a picture of labour shortage. 

So, amid all this confusion, I am going to be presumptuous 
and suggest what I believe to be something closer to the real 
situation. 

If you are the kind of farmer who does not make your farm 
the battleground for your resistance to the wage spiral; if you 
are the kind of farmer who realizes that the men who work 
for you have ambitions and aspirations which are every bit 
as important as your own; if you believe the art of man 
management is at least as important as the art of pasture 
management, then I would suggest you probably do not know 
what labour crisis is being discussed. 

I would exclude from this some forms of agriculture that 
are labour intensive, particularly where a casual or seasonal 
workforce is employed, because here I believe special prob
lems do exist. 

If, on the other hand, you do not observe some of these 
fundamental principles in the employment of labour, then ~t 
is likely the crisis is very real to you, has always been, and is 
likely to remain so. 

But then we are not all perfect, so let us take a middle-of
the-road cC:urse and admit that a labour problem does exist. 
What systems of farming are open to us to meet the situation? 

32 
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_To help_ ~nd the answ_er, I would like to tell you about my 
fnend, W1ll1e. He has tned all the systems in the book, and a 
few more he dreamed up for himself. 

I remember he started off on the high cos t - high return 
system. This means meeting the market for labour-good 
labour. His objective was to free himself largely from the 
day-to-day operations of his farm, so that he could concentrate 
on lifting the standard of overall management. In other words, 
he set out to meet the cost of his investment in labour by 
skilled management which in turn would give him a more 
effective use of his labour resources. 

It is not surprising that Willie found himself in very good 
company because many of our high-flying farmers, in terms of 
management, have no labour problems, are not reducing their 
labour force, and as a consequence are able to take full 
advantage of the more sophisticated management techniques 
to improve overall performance. 

The critical ingredient in such a system is management, so 
if you are more of a practical man than you are a manager, 
I suggest you follow Willie to the next stage of his endeavours 
-because Willie abandoned the system a year or so later, not 
because it did not work, but simply as an expression of his 
irrepressible restless nature. Just as he was a man of change, 
so also was he a man of extremes. He banished his labour 
force entirely, cut out all the frills and set about doing a good 
strong job all on his own. In fact, he adopted an entirely new 
philosophy. I remember his telling me about it one day when 
I called on him. 

"It's like this," he said. "If I employ a man, at best, he'll be 
only half as good as I am, and if I spend half my time organ
izing that man that leaves me only half as good as I was 
before I employed him. Now add his half to my half and I'm 
back to one man as good as I was before I started, and a wage 
bill on top." 

I could not argue with him; who could? So rather than try 
to sort out the confusion, I mumbled that he had a very good 
point, and left it at that. The int~resting thing was tha~, 
although his system was hardly designed to please the Agn
cultural Production Council, at least it worked. He had 
dramatically lowered his cost of production, as indeed he had 
lowered his gross returns, but as Willie put it, "I'm not inter
ested in how big they are; I'm only interested in the differ
ence between the two." 

We had an enjoyable afternoon together and I remember 
asking him at one stage how he managed to cope with what 
seemed to be the work of about three men. 

"No problem at all," said Willie, who delighted at the oppor
tunity of getting going again. "What is not generally recog
nized by us New Zealand farmers is that we have one of the 
finest agricultural contracting set-ups in the world. In the 
main it is well organized and highly efficient, so you see I can 
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buy my expertise along with efficient equipment, and if that 
doesn't suit there's always agricultural co-operation." 

He lost me there because I had never heard of agricultural 
wha~ever-it-was, but Willie was equal to the occasion and 
coi:itii:iued unprompted. "Co-operation is the 'in' thing in 
Bntam at the moment, and what it really means is the pooling 
of capital resources, labour resources and expertise by a 
group of farmers for their mutual benefit." 

"Oh, you mean like a machinery syndicate?" I said. "But 
surely, Willie, you know these things never work. They might 
be fine for a year or so and then something gets broken or 
two people want the same machine on the same day and then 
not only is there an end to the syndicate, but there is also an 
end to good relationships with the next door neighbour." 

This really got Willie warmed up and there was no turning 
back. "Yes, you've made a good point," he said. "But isn't that 
typical of us New Zealand farmers? A few of us get together 
and with a good deal of enthusiasm launch a business pro
position with no more organization than could be expected 
at a student protest rally. Of course, when the whole thing 
comes unstuck, everyone blames everyone else or we all blame 
the concept of co-operation." 

"Indeed co-operation offers us tremendous opportunities to 
rationalize capital expenditure, to make more effective use of 
our labour force and to pool our expertise, but we're not 
giving it at least an even chance of succeeding unless we build 
it into the framework of a set of rules of operation. As a 
matter of fact," he continued, "those elite breeding group 
boys are about the only farmers I know who are running co
operative ventures the way they ought to be run." 

By this time the hour was getting late and I left my friend 
and headed for home. Of course I did not sleep that night-
1 never do after I have been talking to Willie-and while I 
tossed in my bed I thought about farming and farm labour. 
I thought about Willie's adventures into a high-powered enter
prise with skilled management. I thought about his equally 
successful low-powered do-it-yourself approach. I weighed up 
contractors' services and co-operation and it was then I 
realized that there is no single answer and there is no simple 
answer to a farm labour problem. 

There is no single answer because a labour problem ~n 
manifest itself in many forms. There is the problem of avail
ability of labour; there is the problem of qualit~ of labour; 
there is the problem of cost of labour; and there is the prob
lem of retaining labour once they are employed. 

Likewise, there is no simple answer because the sphere of 
human relationships is a very complex, a very personal and a 
very individual study. 

If you in fact do have a problef!l of farm labour~ it may 
well be that it can only be brought mto true perspective after 
an honest appraisal of your own abilities as an employer of 
men. 
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If, one day, you should come into contact with Willie, he 
will entertain you, stimulate you and probably confuse you, 
but he will also likely tell you that when we talk of a labour 
problem, we really mean several labour problems, every one 
different. 

If it is a problem of availability, he will suggest you must 
be realistic and meet the market both in wages and conditions. 
In other words, if you are going to make your farm that 
battleground of the increasing wage bill, then you might be 
lucky if you ever get men to work for you. If it is a problem 
of cost, he is likely to agree that your problem is very real, 
but that to say you need an extra man to run your farm the 
way you want it run might well be the sort of extravagance 
you should not complain to anyone about. 

He will no doubt be adamant that labour is an investment 
which should show a return, and ask you if you have thought 
of doing a partial budget on labour on your farm, just to see 
what sort of return on investment you are getting. If you do 
this, do not forget to include all your costs, not just your 
wages bill. · I am sure your farm advisory officer would be only 
too willing to help you work it out and the end result could 
be quite revealing. 

If it is a problem of the quality of labour, you will also find 
Willie's sympathy, for today's machinery is far too expensive, 
today's stock far too valuable, to be put in the hands of an 
untrained idiot. Unfortunately, training-in-agriculture facili
ties, such as cadet schemes, cater for only a minority section 
of our labour force. This being the case, you have little alter
native but to provide the necessary training yourself and so 
the quality of labour on your farm will bear a direct relation
ship to the quality of training you are prepared to offer. 

Finally, if it is the problem of retaining your labour, and 
you are one of 1hose unfortunate farmers who is always 
facing the problem of replacing your men, then he will prob
ably upset you, offend you and antagonize you when he says 
"Mr Farmer, take a look at yourself. Don't blame the avail
ability of labour, don't blame the cost, or the quality; just sit 
right down and take a iong hard look." 



CROSSING THE LABOUR BARRIER IN DAIRYING 

D. J. DOBSON 
Extension Officer, Farm Production Division, 

New Zealand Dairy Board 

For many years, one of the main measures of efficiency on 
dairy farms has been milkfat per acre or gallons of milk per 
acre. Fundamentally this is still a good basis for measuring 
efficiency, but today many farmers are looking at output per 
labour unit as being an important measure of efficiency. 
Labour is the most expensive input on a dairy farm yet until 
recently very little work has been done on output per labour 
unit In the very near future most farmers will . certainly have 
to have a hard look at labour efficiency. 

It is conceivable that farming is going to get no greater 
share of the labour market than it is getting at the moment, 
and, if historical trends continue, there will be less people in 
the rural areas than there are at the moment. There was a 6% 
drop in rural population during the 25 years from 1926 to 
1951 but an 8% drop in the following 15 years to 1966, to a 
total of 22.7 %. Since this date the percentage will have 
dropped further at an even faster rate. 

Dairy farming, of course, while being a profitable form of 
land use, suffers from a requirement for a relatively high 
labour input. Town supply farmers are faced with year-round 
milking. This becomes very monotonous and a break from 
milking is essential for these people. Factory supply farmers 
have a high peak of work for the first two months of the 
season-cows to calve, calves to rear and herds to milk. This 
is a critical time of the year as the level of production for the 
season is determined by the levels of per-cow production 
reached in the first six weeks after calving. A man's vulner
ability to sickness is always in the back of his mind at this 
time of the year. Milking cows is a job that cannot be done 
without meri in attendance and consequently dairy farmers 
will have to look at all the possible ways in which labour can 
be more efficiently used. It is interesting to note that ·cows 
milked per man have increased from 53 cows in 1964-5 to 68 
cows in 1968-9-an increase of 28% in 5 years. Farmers in 
1964 probably thought it was impossible to milk more cows 
per man, but they have coped with a large increase. If history 
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repeats itself, it is likely that 75 cows per man will be milked 
in the near future. · 

As the dairy industry has to compete with other industries 
~or laJ:>our, it will be necessary to take a critical look at ways 
m which labour can be attracted to dairy farms. Methods of 
handling labour will have to be studied as by and large not 
many dairy farmers have any experience in this field. 

I shall therefore deal with labour saving, attracting labour, 
and labour management in the remaind r of this paper. 

LABOUR SAVING 

A farmer I know of has a very difficult farm with a con
siderable area of gorse. He had no capital to start with, but, 
having organized finance to purchase the farm, he was quite 
determined to clear the gorse and develop the farm. But 
owing to the zealous manner in which he cleared the gorse, 
he neglected his stock, and in one winter cows died of mal
nutrition. The next season he really got the message about 
the necessity to increase stock numbers if he was going to 
increase his income, so off he went and bought some more 
sows. 

When I next saw him I was shown the new tractor with 
which he would be able to clear more gorse. However, on 
looking further afield I saw sows farrowing under hedges and 
by the size of some of the litters the death rate in piglets had 
been fairly high. 

What then is the point of this story? This fellow did not 
have his priorities sorted out. Priorities of work must be 
established very early in the process. 

One has to look at-(a) What jobs must be done? (b) What 
jobs should be done? ( c) What jobs could be done? 

Once the work priorities have been sorted out, a decision 
must be made as to how the work is going to be done. 

To be considered, therefore, are (a) What work can the 
existing labour force do? (b) What work will require assist
ance? (c) What work will have to wait? 

This list of work priorities is essential and will become 
more important as labour becomes scarcer. 

Milking 

Obviously, on dairy farms where the main income is derived 
from milk or milk products, top priority must go to time 
spent with cows. Milking, feeding and disease control must 
surely rate higher than any other work on the farm. 

Milking, however, is the job which demands the greatest 
labour input. How then can labour input be most efficiently 
used in milking? . 

In a walk-through shed a man can handle, on average, six 
sets of cups and milks approximately eight cows per set of 
cups per hour, i.e., about 45 to 50 cows per man per hour. In a 
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herrin~bone shed he will handle, on average, eight sets of cups 
and rmlk 10 to 15 more cows per hour, i.e., 60 to 65. Immedi
at~ly, there is a marked increase in output per labour unit 
with herringbone style milking. 

The turnstyle and rotary herringbone sheds may appeal 
more to town mil~ f~rmers because of individual milking, and 
surveys to date mdicate that output per man per hour is 
similar to that of the herringbone shed. This type of shed 
would have more appeal where the labour force can be re
duced from three to two units rather than from two to one 
unit. 

Shed routine should be carefully studied to avoid unneces
sary walking, e.g., cows can be stimulated, the cups and 
weights put on (if they are used) before moving on to the 
next cow. A steady flow of cows through the shed is essential 
to quick milking and routines must be adopted to achieve this. 

Stimulation has been shown to be important in getting a 
good letdown. A farmer must get to know the stimulation re
quirements of his cows, and those which require an excessive 
stimulation should be culled as they upset the routine and 
slow down milking. 

I would try to aim for the minimum amount of stimulation 
consistent with good milking practice. I would sacrifice 
machine stripping before I would sacrifice stimulation. Except 
possibly for a few cows, no machine stripping should be 
carried out and if weights are used they should be put on at 
the same time as the cups. 

Cows which upset other cows and generally make a 
nuisance of themselves should be culled. This type of cow, 
as well as upsetting others in the herd, is usually pretty 
effective in upsetting labour. 

If all the cups in the shed cannot be used efficiently, some 
should be permanently hung up rather than left hanging on 
a cow which finished milking five minutes ago. This applies 
particularly in herringbone sheds under seasonal supply con
ditions. 

Backing gates are essential to keep cows moving into the 
shed. Time spent moving cows is time you are not milking. 

Associated with every milking is the work of cleaning up. 
This can be made more pleasant by the use of circulation 
washing. Some farmers have developed a washing system that 
forces water backwards through the plant under pressure. I 
have seen this system almost completely operated by turning 
on a couple of taps at the appropriate time. In-place vat 
washing, that can be initiated when the tanker driver presses 
a button after the vat has been emptied, avoids the need to 
have someone waiting around for the tanker to come. 

Yard cleaning on many farms is an unnecessarily long job. 
Many farmers use a 1t in. hose with a 3/8 in. nozzle. Con
sequently a thin jet of water comes out which successfully 
sprays etfluent over the rest of tJ:ie shed an~ lifts pi:;bbles out 
of cracks in the concrete. A 2 m. hose with a ! m. nozzle 
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driven by a 3 hp pump will deliver a greater volume of water 
and lift effluent off the yard and float it away about three 
times quicker than the normal type of hose. Sealed concrete 
surfaces will make wall cleaning easier. Other surfaces should 
be considered, e.g. , glazed blocks, or plastic treatments. 

Disease Control 

Disease control cannot be neglected. Control is usually less 
time consuming than trying to cure a condition. 

First, mastitis. Built into the milking routine there should 
be a mastitis detection technique. On detection, treatment 
should begin immediately, affected cows milked last and a 
system for back-flushing cups available. 

Bloat can be very labour-demanding if no control measures 
are taken. Some farmers say it takes too long to spray 
pastures, but how much time can be wasted sitting on the 
gate waiting for cows to bloat, or working on a relatively un
important job in order to be close to the herd? And if there is 
a bad outbreak the work involved in drenching bloated cows 
is considerable. Admittedly, it is important that the cows are 
not allowed to die, but efficiency of labour must be taken into 
account also. Today many farmers are drenching cows twice 
a day with automatic drenching guns. This is the most positive 
method of control and once cows are used to the system it 
adds only 10 to 15 minutes to the milking time. 

Metabolic disorders can also be a problem. These can be 
controlled to some extent by management but this is not 
always possible. Make sure that flutter valves are handy at 
calving time and that there is enough calcium borogluconate 
on hand to control milk fever . An area of a haybarn handy to 
the house with sawdust on the floor makes a useful area to 
put due-to-calve cows at night. If electric lighting can be in
stalled, this area becomes a convenient place to check cows 
at night. 

If there has been previous experience of grass staggers on 
the farm, it pays to have some hay made with calcined 
magnesite incorporated at baling. 

Calf Rearing 

The rearing of calves is of considerable importance, and 
can be a time-consuming job; however, the effectiveness of 
once-per-day feeding has been adequately demonstrated by 
many farmers over the past ten years. 

A large number of farmers find nurse cow rearing solves 
many of the work oroblems of calf rearing. The first 4 days can 
be a bit hectic but after that there is virtually no work. Nurse 
cow rearing can be done either with cows and calves run
ning together or by bringing the calves into the yards at 
milking time and having the required number of cows left in 
the yard to feed them. · 
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Hygiene is important and good facilities must be available 
for other methods of rearing. A calfeteria in the paddock, 
with the milk taken out once a day, can be quick but care 
must be taken to make sure equipment is kept clean. 

Converting calves from milk to meal at 3 to 4 weeks of age 
with complete meal feeding from 5 weeks onwards is very 
simple. 

A.B. Selection 

Selection of cows for A.B. is another important job on a 
dairy farm. This can be done very effectively if left to a vasec
tomized bull with a marking harness. He is an expert at the 
job, he enjoys it, and you can confidently leave him to it. 
After AB., an entire bull can run with the herd. He can also 
have a marking harness so that all that is required to be done 
is to record dates of freshly marked cows. 

Farm Maintenance 

Maintenance work has to be kept up and this is particularly 
so of races and fences. Without good races and fences, control 
of stock is lost and management efficiency decreases. Cows 
have to move twice a day to and from the cowshed in all 
weather. Poor races mean dirty legs and udders in wet 
weather. This means extra work at the cowshed, the possi
bility of cracked teats, mastitis, and not least possible lower 
grades for milk. Farmers who remove tails from cows know 
how much cleaner udders are in wet weather. 

Weed and pest control must be carried out at the most 
effective time. Many common weeds can be controlled by 
boom spraying in June. Planning should try to achieve this, 
as the early spring is too busy a time to be spraying weeds 
and I find chipping thistles a soul-destroying occupation, as 
well as a very inefficient use of labour. 

Labour can also be saved with good pasture management 
and planning. Adequate fencing on a dairy farm will obviate 
the need for electric fencing which again is a time-consuming 
job and one that is more likely to lower production than 
increase it. There is a definite place for controlled feeding, 
e.g. , during the winter and on town milk farms to control 
intake of grass and maintain a long winter rotation. I would 
suggest that good permanent electric fences will prove 
adequate to give good pasture management. Good manage
ment will also make time-consuming practices such as topping 
redundant. 

Maintenance work needs to be planned. Obviously, some 
work if not done immediately will be a very much bigger job 
later on. Other work can safely be left till a later date when 
time allows. 
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Development 

Development work creates a great deal of satisfaction for a 
farmer. However, when labour is scarce it must take its place 
after stock work and maintenance. It may have to be done 
completely by contractors where heavy machinery or special
ized equipment is required. 

ATTRACTING AND MANAGEMENT OF LABOUR 

I know how difficult it is to obtain labour, but I feel that 
we must constantly work to make farm work more attractive, 
particularly as the rural population is decreasing. 

The advent of larger farms should allow for better con
ditions of employment. I consider that farm workers need 
to have some status, and this should be possible on larger 
farms. For example, the senior man could be the manager or 
herdsman and under him would be the first and second cow
men. This would allow a progression up a scale whereby a 
man could move to positions of greater responsibility and 
status as he gained experience. 

As farms become larger, educational institutions and farm
ing organizations will have a responsibility to make young 
men aware that there will be good career positions as farm 
managers, because the type of finance required for farm 
purchase will be beyond the scope of most young farmers. I 
know a farm manager who receives $5,000 per year with a 
free house and telephone and has a Landrover at his disposal 
for farm business. 

On larger farms men will be given regular time off and will 
know that they are able to take it because there is adequate 
labour available. Development of specialized attributes can be 
encouraged so that the best use can be made of each man's 
experience. Regular meal hours, regular hours of work and 
being inside at a reasonable hour at night are all factors that 
labour requires, and on larger farms these things are possible. 
On small farms, this kind of organization is more difficult. 
Obviously, for a farmer working on his own, none of these 
things is possible unless some form of relief milking is avail
able. 

What then are the responsibilities of employers towards 
labour? First, I consider that very few farmers have had any 
formal training in labour management. One of the major 
causes of labour problems is lack of or breakdown of com
munication between employer and employee. Once there is a 
communication breakdown, it is very hard to create a work
ing relationship again. How does communication break down? 
.Through failure to give adequate instructions on the work to 
be done and how it is to be done; failure to plan adequately 
so that labour is kept waiting while the day's work is sorted 
out; failure to teach young workers adequately. Have you ever 
considered what you say when you are teaching a youngster 



42 LINCOLN FARMERS' CONFERENCE, 1971 

to tie a figure 8 knot in a piece of wire? Yes, it is easy; with 
a few deft movements of the fingers and a few words of ex
planation, a knot appears. Then you wonder why the knots 
do not appear correctly when you go back later. The young
ster, not wanting to show his ignorance or earn your wrath, 
did not ask you to show him again. 

I suggest that employers try to find out how a worker 
thinks, find out his strengths and weaknesses, and endeavour 
to capitalize on his strong points and strengthen his weak
nesses. The Department of Labour has officers in the main 
centres who are trained to help with labour management 
through their Training within Industry scheme and an 
approach to the Department, particularly if a group of farmers 
is interested, would, I am sure, be favourably received. Some 
of the Dairy Board Consulting Officers have assisted in the 
organization of courses, also, and in nearly all cases these 
have been well received by farmers. 

SUMMARY 

It appears that the labour position is not going to improve 
if present trends continue. There will therefore be an ever
increasing demand on output per labour unit, and, con
sequently, establishment of priorities of work and the neces
sity to plan work well in advance will become increasingly 
important. 

This will apply even more on farms where there is a rela
tively small labour force or where the owner is the only work 
unit. Under the latter conditions one man does all the physical 
work and also has to do the thinking associated with his 
day-to-day management and financial planning. These farmers 
must make time during the day to do their forward planning 
because they cannot cope when tired at night. 

Methods of trying to make better use of labour at milking 
·are discussed, and it is suggested that most farmers could 
benefit from some study of this aspect. 

The necessity for disease control is important as are all 
other jobs connected with stock. 

Maintenance and development work have been mentioned 
and their relative importance in the over-all plan discussed. 

Some thoughts have been advanced on attracting labour to 
dairy farms and employer responsibility towards labour. 

In conclusion, then, I have offered no magical solution to 
the dairy farmer's labour problems. Historical trends suggest 
that more cows per labour unit will be milked in the future. 
Unfortunately, cows will still have to be milked twice a day, 
and, while automatic cup removers and automatic stimu
lation may be developed, there will continue to be the need 
for labour to milk cows. It may be hoped, however, that these 
developments will allow greater output per man. 



LABOUR MANAGEMENT IN LARGE-SCALE FARMING 

BERNARD PINNEY 
Farmer, Mossburn, Southland 

I believe the opportunities in farming today are greater than 
they have ever been for men who are prepared to learn their 
trade thoroughly, be adaptable to never-ending change, and 
approach their task like the professional businessmen they 
should be. Enterprises are becoming larger and amalga
mations are increasing. On the units being farmed in this way 
the managers are having to employ labour. They are having to 
learn that the successful handling of men is as skilled a task 
as tending stock, or tilling the soil. They are having to face 
up to the fact that no longer can they do everything them
selves, nor is it desirable that they should. 

I shall briefly describe Dunrobin because it is the unit from 
which most of my examples and experiences are drawn and 
then discuss labour management in greater depth. 

Dunrobin Station is 12 miles from Mossburn in northern 
Southland. It has an area of 14,500 acres of which two-thirds is 
clean hill country running up to 3,000 feet; the remainder is 
flat, arable, windswept, and very stony in parts. At present we 
are running just under 12,000 sheep and some 650 Hereford 
cattle. We employ between three and five men, myself in
cluded, and occasional casual labour. It seems-feasible at this 
stage to achieve our aim of 30,000 stock units without much 
increase in our permanent labour force . 

LAYOUT, TRANSPORT AND DOGS 

For our convenience we have streamlined the property with 
1 H miles of new tracks and roads in the past three years, and 
some 37 miles of new fencing in the past-eight. We make con
siderable u se of a Landrover, a truck, a double horsefloat, 
motorbike, and horses. I would be the last to write off the 
usefulness of the horse. One problem is to teach the young 
man that dogs work much better with their master on a horse 
or on foot than from a vehicle, with only rare exceptions. 
There has been a long tradition of good dogs on Dunrobin and 
I feel this is well worth fostering. One man with a good team 

43 
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TABLE I : STOCK INCREASES, DUNROBIN STATION 1963-71 

July 1 Sheep Cattle 

1963 6,526 258 
1964 7,520 295 
1965 7,033 280 
1966 7,080 367 
1967 9,201 413 
1968 9,395 467 
1969 10,341 503 
1970 11,775 601 
1971 (forecast) 11,900 650 
1963-71 increase 5,374 392 

(82%) (152 % ) 
Potential : 30,000 stock units. 

TABLE 2: DUNROBIN STATION DEVELOPMENT 1963-71 

2,943 chains new fencing 
690 chains new tracks 
245 chains new road 
410 chains open drains 

9 tussock blocks 
4 oversown blocks 

40 paddocks 

Land Usage (acres) 
1,023 acres virgin ploughing from native tussock 

319 acres regrassing 
72 acres to lucerne 

966 acres old pastures 
1,173 acres oversowing 

57 acres forestry 
10,890 acres balance unimproved 

14,500 

is worth three with mongrels. Dog food is much cheaper than 
wages. 

SHEEP 

We are in the throes of changing over to an easy-care 
Perendale flock, primarily to reduce the need for extra labour 
that would be needed if we increased the Romneys much 
further. I can see little future for the Romney in our situation. 

BEEF 

In the pre-TB and brucellosis testing days it has bee1.1 taking 
three of us only about a fortnight's work in the year to herd 
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o ur cattle. This fortnight's work produces about one-third of 
our income and even though this is a lower return on capital 
than from sheep, the gap between the two has been closing 
~o fast in r\:!cent years that I am seriously considering holding 
the ewe numbers at round 10,000 and taking up all the extra 
potential with beef, and some forestry. The Hereford De
velopment Group (genepool) and artificial breeding will 
feature prominently from now on. 

LABOUR MANAGEMENT 

I have actually heard farmers say, "Tell the men nothing, 
give them nothing. The more you give them the more they 
want." They carry on to complain about high wages. Then a 
month or two later one hears them telling of their man walk
ing out at short notice just before a peak work period. The 
problem usually reduces to one of uoor labour management. 

First, it must be remembered that we are dealing with 
people like ourselves in a two-way exercise. Everyone is 
human and is capable of both willingly serving a useful func
tion and of making mistakes. It is every bit as important for 
the boss to listen to his men as vice versa. In fact, if he were 
prepared to listen a lot more and talk a lot less many mis
understandings could be avoided. The autocratic approach to 
getting things done is just not likely to work in the future as 
it may have done in the past. The democratic approach is 
much preferable as it involves men in the decision-making 
process. 

Involvement, I feel, is necessary if one is to draw the best 
out of people. While it is essentially the manager's job to 
work out long- and short-term policy objectives, it is an im
portant part of his job to get these objectives over to his 
men so they know what is happening and what is going to 
happen. Having done so, the manager must be prepared to 
delegate the work load, give responsibility, and trust his men. 
After all, it is these men who will largely determine the pro
ductivity and the profitability of the large-scale enterprise, 
and management must be capable enough to draw out their 
skills by involving them to the full. Involvement does no_!: 
mean slave driving but motivates the men to drive them
selves. Involvement means encouraging constructive criticism, 
listening to new ideas. and giving credit to the man who pro
duces them. Several heads are better than one. It is a rare 
farmer who praises his men for jobs well done. He is the one 
who realizes, however, that praise and encouragement are 
every bit as important as reprimand. They should be used 
when the occasion demands and the reprimand in particular 
should always be a private affair and never in front of other 
men who were not involved in the mistake. 

Good communication both up and down through the 
organization is vital. 

We try to plan the work programme as far ahead as pos
sible on Dunrobin. Even now we have the lambing programme 
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worked out, the rough sequence of tailing and times for wean· 
ing next season. Orders are usually given the night before so 
everyone knows what he will be doing in advance. The head 
shepherd is second in command and is responsible for giving 
orders much of the time, as well as planning stock work. 

WAGES 

Wages are less important to a man than status, his self 
respect, responsibility, and independence. However they must 
be competitive with urban industries for we just cannot 
afford to see our top men siphoned off to the towns. Men and 
their wives need reminding from time to time of the relative 
quality of life and cheapness of living in the country especially 
in respect to cheap rent, meat, phone rentals, wood, coal or 
electricity. 

Grievances which sometimes appear as dissatisfaction with 
wages often stem from much deeper causes which are impor
tant for the manager to pinpoint if he is to resolve the prob
lem. In fact it helps if he is a bit of a bush psychologist. 

Superannuation should be offered to all permanent farm 
employees. The farmer has a responsibility to claim for his 
men full tax deductions for their dogs, saddlery and horses. 

SINGLE MEN 

There are many keen young fellows around who are looking 
for experience. We usually have one or two on the place at 
any one time. They tend to stay about nine months and head 

· on for other experience or to Lincoln College. I have found 
them very willing and a good source of labour. Wages vary 
according to experience at somewhere between $25 and $35 a 
week. Lincoln College and the Telford Farm Institute have 
been our usual sources for these boys. We are at present 
having new single men's auarters built for up to three, and 
have an arrangement whereby one of the wives on the Station 
cooks for them full time. We have found it preferable where 
possible to have a middle-aged person doing this job. There 
is merit in her providing food for the boys at weekends and 
letting them fend for themselves, so giving her a rest. In this 
case, they need some cooking facilities. We also provide a 
washing machine for the boys' sole use. 

MARRIED MEN 

Married men are more stable and experienced, though tend 
to be less adaptable. Schooling can be a big concern especially 
at the secondary level. It is a problem that has to be met 
head on, and every string pulled to procure secondary school
ing and school bus facilities. The present boarding allowance 
of $130 per annum would barely cover one term's board 
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Mondays to Fridays. It is in dire need of review by the 
Government. * 

It is important to assess how a new man's wife is likely to 
fit into the community and I do not rely solely on my judge
ment on this question, but let my wife talk things over with 
her to exchange the feminine point of view. Housing is nor
mally their chief concern, and I feel the accommodation must 
be of a high standard. 

One of our married men has been engaged on full-time 
fencing on a contract basis. He has been living on the Station 
and we have an arrangement that whenever he is required for 
a non-fencing job he is available to give a hand and gets paid 
for it by the hour. He provides his own plant and transport. 
The arrangement has proved very satisfactory to both of us. 
I plan where the fence is to go, and order the materials, while 
he lays the line and does the job. We both know that his job 
will end at the finish of the current development phase and 
that he will be replaced by a married shepherd. 

HOURS OF WORK 

Basically we work a 44-hour week starting at 7.30 a .m. in 
the summer and 8 a.m . in the winter with time off for smokos. 

HOLIDAYS 

The men have two weeks a year on full pay, and days off 
when requested. These latter are in return for extra hours 
worked at various times. 

INCENTIVES 

Some employers say incentives are unnecessary, and that 
they pay their men a high wage instead. Each individual's cir
cumstances differ, I have found, so where one man is happy 
with a production bonus which could be calculated as a per
centage of stock or crop performances, or, alternatively, of 
returns, another equally good man may prefer to run a few 
sheep, cattle, turkeys, or pigs for his own profit. A third pos
sibility is to pay overtime wages. All these approaches have 
merit, but the limits must be specifically established so that 
both parties know exactly where they stand and what they 
have agreed to. I am in favour of such approaches, especially 
with one's top men, though I am against the traditional bonus 
system. As far as the single boys are concerned, I believe they 
should have regular rises in pay when their progress merits 
them, and the opportunity for increasing their earnings. Hence 
we offer them overtime for non-stock work, such as tractor 
work, gate making or weed spraying. In this way they can 
earn some extra money, especially when there are crops to 

*The boarding allowance was increased to $200 in the 1971 Budget. 
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sow. From my point of view, I do not feel so hardbaked when 
the men come in from finishing the ridging at 9 or 10 o'clock 
at night, having earned themselves an extra few dollars, 
because the crop has been put in on time, without the need 
to bring in the contractor. 

CASUAL LABOUR 

Casual labour is employed occasionally, though, as we all 
know, it is becoming a rarity nowadays. 

CONTRACTING 

This is one of the brighter spots in farming today. We have 
made extensive use of contractors in the past eight years. They 
have done almost all our new breaking-in of tussock by the 
plough, all our fencing, some of the cultivation, all the top
dressing, shearing, crutching, and building, haymaking, tree 
planting and some dipping. There is a gang of men in the 
district, who, this season, dipped over 4,000 ewes in 3t hours 
using their portable plant, and another contract gang who 
regularly tail 1,500 lambs a day at $90 per 1,000. In Australia, 
contractors can also be engaged for drenching. 

The modern manager must be prepared to make use of 
these services to reduce the peak work loads on his small 
permanent force of men. They leave him with only three 
barriers to increasing production-the carrying capacity of 
the property, finance, and the mental barrier. Taxation should 
never be used as an excuse for doing nothing as the farmer 
gets very favourable tax treatment especially where land de
velopment is concerned. One never hears of progressive busi
ness companies curtailing development or expansion because 
they will have more tax to pay next year. 

THE FUTURE 

( 1) Let us never forget our employees are human. 

(2) Output per permanent labour unit will and must continue 
to rise. 

(3) We can expect 40-hour weeks, three weeks holidays, and 
possibly greater union influence. 

(4) It appears that sheep expansion will be limited, that there 
will be more controlled crossbreeding and less shepherd
ing. 

(5) Beef production will continue to expand as fast as finance 
and the supply of breeding stock permit. 

( 6) The permanent labour force will be kept to a minimum. 
It will need to be well paid and much better managed 
than at present. Nowadays the wise handling of labour is 
one of management's most important duties. There is not 



LABOtJk MANAGEMEN'I' 49 

so much a shortage of good labour as a shortage of good 
employers. 

(7) There will be greater use made of contractors, thus re
ducing the need of inefficiently used plant or capital. 

( 8) Forestry could be equally as important as our traditional 
agriculture. 

(9) There is need for the farming community to study and 
practise the art of labour management and learn the 
importance to the individual of job security, status, inde
pendence, self respect, and that important sense of in
volvement. 

(10) The future holds great prospects for larger-scale farming 
but little hope for the fellow who cannot handle his men. 



THE SUBSTITUTION OF CAPITAL 
FOR LABOUR IN FARMING 

R.H. SMITH 
Farm Consultant, Ashburton 

Although capital can be substituted for labour in all types of 
farming, I propose to deal principally with the substitution 
of capital for labour in mixed arable farming in Canterbury. 

That money could be used to replace labour on farms has 
always been the case in Canterbury, but never before has it 
been the important consideration it is today. In the past, farm 
labour was plentiful and relatively cheap, most machinery 
was of only small to medium size, and, above all, with the 
much less intensive systems of farming in use until recently, 
there was never the rush to get so much work done quickly. 
Then, there was always plenty of time. This was the age of 
the summer fallows and greenfeed crops, and of ploughing for 
turnips the winter prior to sowing. 

Now the picture has changed entirely. Farmers are facing 
a situation of escalating farm costs that have to be met from 
only slowly rising produce prices. The only way a farmer can 
meet this squeeze is to somehow produce more from his farm. 
The best way this can be done is to farm the property more 
intensively, which means, among other things, the growing of 
more crops in more rapid succession, for each of which, as a 
result, the farmer has less time to prepare. To add to the 
farmer's difficulties, labour has become much harder to obtain 
and much more expensive, particularly when one takes into 
account the cost of high quality housing which is a necessary 
part of employing a married man today. 

The farmer now has to compete for his labour with an 
unsatisfied town labour market, where the rates of pay and 
working conditions are extremely favourable and hard to 
match. A feature of modern intensive farming is its tendency 
to produce bursts of activity on the farm followed by periods 
of comparatively slack operations. This means that if ext~a 
labour is to be employed to cover these peaks, often they will 
not be fully employed at other times. 

Farmers'· desires for a more private life are also increasing. 
Fewer farmers today are prepared to have single men in their 
homes. The alternative for these people is additional married 
labour which is very expensive indeed. 

50 
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The third factor entering into these discussions is that 
today there is available, too, an extremely wide range of good 
eqmpment of all sizes and types. 

Generally, arable fa.nmng otters the Canterbury farmer on 
a smtable property one of the best opportunities to mamtain 
the protitabihty ot his fannmg. There are three reasons: tirst, 
unlike prices tor other farm products, crop prices, although 
rising fairly slowly, are nonetheless rising. Secondly, to a much 
greater extent than livestock, arable tarmmg is capable of 
a high degree of mechanization. Thus, when these farms are 
hanaled properly, a great deal can be done to hold costs, par
ticularly labour costs, although it is wrong to regard labour 
as very expensive. It is more expensive than it usea to be, but, 
in relation to the job labour does, it is still relatively cheap. 
The third reason is that rapidly improving methods are 
enabling farmers not only to grow more crops in a given time 
but also to get higher yields. 

How then does a fanner deal with this problem of deciding 
whether to employ more labour, use larger machinery, or, 
alternatively, to employ a contractor? 

First, he must know how much extra money he expects to 
make by intensifying his farming. Obviously if the extra in
come is not sufficient to meet the costs of the plant or labour 
needed to produce it, then the project is not worth proceeding 
with. 

He must know what it costs to buy and run larger 
machinery. He must know what it will cost to employ extra 
labour, and what the cost of using a contractor to do the 
extra work, as an alternative, would be. 

The Appendix to this paper sets out some calculations that 
may help in finding the answers to these questions in par
ticular cases. 

Very few farmers are really aware of the true cost of capital 
expenditure and how much they will have to find to finance a 
purchase. In the past many tanners have completely under
estimated this cost, and as a result have got into difficulties 
or at least been extremely disappointed with their financial 
results at the end of the year. An example may help to illus
trate this cost. Suppose a farmer is going to change his header 
to a larger, newer one and that the extra capital involved is 
$5,000. Machinery purchases are nearly always made out of 
farm earnings; thus, if the machine must be paid for over 
three years the money to buy it plus the tax on this money 
must come from the current tarm account. In the past it was 
not unusual for a tanner to say that the extra cost per year 
was $350, that is, 7% (his current account interest rate) of 
$5,000 and that as this cost was far more than offset by the 
savings on time, labour and repairs, it therefore must be 
profitable. However, in point of fact, even if one completely 
ignores the interest on the farmer's money and depreciation, 
which together total another $1,350 per year, the cash earn
ings, including tax, to make such a purchase, total nearly 
$7,000 over three years, or $2,300 per year. No wonder that the 
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results, in terms of cash, are somewhat less than the farmer 
expects. 

'fhe size of the equipment being purchased is also a major 
consideration. Because the true cost is so high, it is important 
that while the machine must, of course, be adequate for the 
job at hand, the purchase should be tailored to the task It is 
not sensible to buy a new 14 foot header to handle a 200-acre 
harvest. A harvest of this size would be handled by such a 
machine in round 40 hours. As such headers have a useful 
life of at least l,SOO hours, it would take 37 years to wear it 
out. 

Particularly on smaller farms, a farmer may be well advised 
to consider buying a larger secondhand machine than a small 
new one. The amount of money involved is almost the same 
in both cases, but as the larger machine will do fewer hours, 
owing to its higher work output, both machines will reach the 
replacement stage at about the same time. The bigger machine, 
however, will have a higher resale value and a great deal of 
labour will have been saved. 

What are the costs involved in the alternatives that a farmer 
is faced with, i.e., employing more labour, using larger 
machinery, or employing contractors. As shown in the 
Appendix, the annual cost of a married couple is round $3,400, 
·or $1.60 per hour, and that of a full-time single labour unit, 
round $2,SOO or $1.16 per hour. The cost of a part-time single 
man is of course proportionately less. 

The cost of employing agricultural contractors is about 
double that of using one's own plant, provided that the work 
involved does not necessitate the purchase of additional 
equipment, in which case it may be less expensive to employ 
a contractor. The farmer's own machinery, even with some 
extra labour, becomes relatively much cheaper, and con
tractors become relatively dearer, as the amount of work to 
be done increases. 

CULTIVATION 

On most farms the increasing of tractor horsepower has 
contributed more towards enabling farmers to cope with a 
greater work load without extra labour than any other single 
factor. An increase in horsepower from SS to 7S will allow a 
farmer to do 20 to 2S% more work in a given time. A great 
deal of this increase, in fact, can be achieved using existing 
implements. It is not usually possible to get this extra work 
done with existing tractors just by adding extra labour, be
cause of the short time available for doing the job. This 
means that if a farmer is to employ more labour to do the 
extra work, at least some new equipment will have to be 
bought also. It is therefore cheaper to increase the size of 
the olant and to continue using existing labour. But as already 
pointed out, great care must be taken to ensure that the 
capital being spent on olant is not excessive or it will com
pletely offset the profits being made by intensifying the 
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farming. Whenever possib le, the farmer should coniine his 
purchases to popular, moderately priced equipment. 

Where reliable contractors are available when they are 
needed, they are a good alternative to the purchase of new 
plant, as long as the amount of extra work to be done is not 
too great. The employment of contractors has the advantage 
that no outlay of capital is required. 

FARM CARTAGE 

On larger properties, where all development is complete and 
there is no shortage of cash or labour, the undertaking of 
farm cartage is moderately profitable. Indeed, on very large 
properties it can be very profitable. However, in general, 
unless they have surplus labour or the cart is very short, in 
which case much cheaper trucks can be used, farmers should 
not do their own cartage as it uses up both labour and capital. 

HARVESTING AND HEADERS 

In many instances where a farmer is engaged in cash crop
ping it is essential that he own his own header either because 
the climate is unreliable, or suitable heading contractors are 
not available. But it must be remembered that doing one's 
own harvesting has three serious drawbacks. First, except in 
rare instances, it is no more expensive to employ a contractor 
for heading; in fact, it is often far cheaper. Secondly, a great 
deal of badly-needed capital becomes tied up in expensive 
equipment; and thirdly, and most important, on a farm where 
the heading is done by the farmer most other work ceases 
while heading is in progress, and a labour force that would 
otherwise cope very easily with the work to be done find~ it 
very difficult to do the post-harvest cultivation properly or on 
time. Often a great deal can be done to make the use of a 
contractor more practical. For example the problems and 
risks involved can be substantially reduced by changing the 
farm programme to include only those crops which are safest 
from the weather and which are attractive to the contractor. 
As much as possible those crops that are risky and difficult to 
head should be avoided. Alternatively, a farmer can keep a 
relatively small, cheap machine with which he can do the 
slow, tricky part of the harvest, leaving the rest to a con
tractor. 

BULK HARVESTING 

Investment in bulk harvesting equipment is justified on 
most farms whether the heading is done by the farmer or by 
contract. Again, it is necessary to keep the cost of the venture 
down to the minimum level consistent with a satisfactory. 
arrangement. However the justification for bulk harvesting 
lies not so much in the fact that it reduces costs or earns 
money, bu t that it saves labour, which may be short, reduces 
the risk of damage to the harvested crop while it · is lying 
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waiting to be taken away (which can be a long time today) 
and, most important, the paddocks are clear immediately 
after harvest and the farmer can get on with cultivation and 
grass sowing in good time. It is the financial advantages asso
ciated with these factors that justifiy bulk harvesting. 

As quite a large number of Canterbury farms are irrigated 
it is worth while to spend a little time looking at the sub
stitution of capital for labour on these farms. The conversion 
of manually-operated borderdyked systems to automatic, at a 
cost of round $15 per acre, is justified in that it leads to a 
tremendous reduction in labour. Normally an automatic 
system requires only about one-sixth of the labour to operate 
as does a manual one. The results are that far better use is 
made of the irrigation; night watering during hot summer 
months when water is short can be undertaken without kill
ing the farmer; crops and pastures can be regularly watered 
without interruption of other work; watering will continue 
during harvest; and sheep will not run out of feed. It is the 
benefits that come from being able to keep the water going 
that make conversion to automatic such a worthwhile project. 

Similarly, while spray irrigation of crops is well worth while 
with traditional, manually-shifted systems, the hard work in
volved is very great-so great, in fact, that many farmers who 
could spray irrigate do not. At present, we are witnessing 
the arrival of the first mechanical shifting systems, the end 
tow and the side roll. When satisfactory methods b~come 
available, it will be well worth the while of spray irrigators 
to have a very close look at them. 

SUMMARY 

The question of substituting capital for labour on cropping 
farms is an extremely complex one and to a large extent the 
answer will vary from farm to farm. However, certain basic 
rules apply to most farri:ls. 
Cultivation: If existing equipment is fully committed and it is 
wished to further intensify farming it is more profitable to 
increase the size of equipment or to use a contractor than to 
employ extra labour. 
Contractors: Where the amount of extra work to be done is 
not too great, say up to 100 hours, a contractor may be the 
best alternative. Contractors become more expensive as the 
amount of work to be done rises. 
Headers: Where it is possible to use a heading contractor to 
do all or part of the harvest without undue risk, this is far 
more economical than owning a header. 
Bulk Handling and Storage: Most cropping farmers are justi-
fied in converting from bags to bulk. · 
Cartage: In most cases farmers should not do their own 
cartage. 
Irrigation: Conversion of manual irrigation systems to auto
matic are well justified. 
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APPENDIX 

EXAMPLES OF COSTS OF EMPLOYING LABOUR AND 
OPERATION OF MACHINERY ON FARMS IN CANTERBURY 

ANNUAL COST OF MARRIED FARM LABOUR 
Housing: Average value $6,000 

Interest at 7% 
Repairs and maintenance ... . 
Proportion of rates and insur. 
Depreciation, 21/2% 

Overheads 
Telephone 6 x $20 .... 
Wages 
(including bonuses, perquisites and overtime) 
52 weeks at $50 

Total annual cost 

Cost per hour: (49 wk at 44 hr) 2,156 hr 

ANNUAL COST OF SINGLE LABOUR 
1 ' ' ' 

I ' 

Wages: 52 wk at $40 .. .. 
Accomm.: Keep 5Zwk at $8 

Total cost 

Cost per hour: 2,156 hr 

CULTIVATION 

Cost of operation, 60 hp tractor for 1,000 hr 

Valuation of plant 
Tractor, 60 hp (av. value) 
Plough , 4 furrow, 3 point 
Grubber 10 ft, 3 point 

Cost for 1,000 hr of operation 
Overheads 
Interest, $3,450 at 8% 
Depreciation , $3,450 at 15% 

Running Costs 
Fuel, 1,000 hr at 11/2 gal = 1,500 gal 
1,500 gal at 20c 
Oil and grease 
Repairs 
Insurance, etc. 

$ 
420 
100 
20 

120 

$ 

690 690 

$ 

276 
517 

793 

300 
20 

180 
20 

120 

2,600 

3,410 

1.60 

$ 
2,080 

416 

2,496 

1.16 

$ 

3,000 
250 
200 

3,450 

793 

520 
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Labour 

1,000hr at $1.20 

Total cost 

Cost per hour 

CULTIVATION 

Cost of operation, 75 hp tractor for 1,000 hr. 

Valuation of Plant 

Tractor, 75 hp (av. value) 
Grubber, 12 ft 
Plough, 5 furrow, 2 point 

Total capital 

Overheads 

Interest, $4,700 at 8% 
Depreciation, $4,700 at 15 % 

Running Costs for 1,000 hr 

Fuel , 1,000 hr at 2 gal = 2,000 gal 
2,000 gal at 20c 
Oil and grease 
Repairs and maintenance 
Insurance 

Labour 

I ,000 hr at $1.20 

Total cost 

Cost per hour 

CULTIVATION 

$ 

3,700 
300 
700 

4,700 

376 
705 

1,081 

400 
25 

250 
25 

l,20u 

2,513 

2.50 

$ 

1,081 

700 

1,200 

2,981 

3.00 

Additional cost involved in increasing running of 75 hp tractor from 800 
to 1,000 hr 

Fuel, 400 gal at 20c 
Oil and grease .... 
Repairs 
Labour 200 hr at $1.20 

Cost per hour of extra hours 

$ 
80 

6 
50 

240 

376 

1.88 
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$ $ 
HEADER OPERATION 
Comparison of costs of running own header with contract (not including 
the cost of bulk equipment). 

200 acres of mixed harvest 

Capital Involved 

Value of header 

Overheads 

Interest, $6,000 at 8% 
Depreciation, $6,000 at 15 % 

Running Costs (70 hours) 

Fuel, 140 gal at 20c 
Oil, grease and filters 
Total annual repairs 
Insurance 
Labour (2 men) , 140 hr at $1.20 

Total cost 

Cost per acre 

Examples of Average Contract Heading Costs 
(without the cost of bulk truck or auger) 

Wheat, 60 bu at 12c 
Peas, 40 bu at 17c .. .. 
Rye grass 
Barley, 90 bu at 12c 

6,000 

480 
900 

1,380 

28 
15 

200 
30 

168 
441 

1,821 

9.00 

per acre 
$ 

7.20 
6.80 
6.50 

10.80 

COST OF lJSING CONTRACT CULTIVATION COMPARED WITH OWN MACHINE 

Grubbing 

75 hp tractor = 6 ac/hr at $3/hr 
60 hp tractor= 41/2 ac/hr at $2.50/hr 
Contractor 

Ploughing 

75 hp tractor, 2 ac/hr at $3/hr .. .. 
60 hp tractor, 11/2 ac/hr at $2.50/hr 
Contractor 

Co: rt per acre 
$ 

0.50 
0.55 
1.00 

Cost per acre 
$ 

1.50 
1.60 
3.25 



LUCERNE NODULATION FAILURES 

I. D. BLAIR 
Reader in MicrobioloRY, Lincoln ColleRe 

As long as I have been associated with technical agriculture 
two particular agronomic problems in my area of interest 
have persistently continued to fall short of complete or 
efficient control. One of the problems is that of attaining com
plete control of smut disease in cereals; the other pertains to 
effective nodulation of lucerne. In each of these, we believe 
we have at our disposal all the relevant facts derived from 
research together with adequate extension advice soundly 
based on field experimentation. In both instances there are 
recurring complaints and evidence of failure despite the 
apparent existence of the requirements of success. 

We have been led to believe-and I, if not regarded as a 
leader, would be regarded as a fellow-traveller in the cause
that the nodulation of lucerne roots by Rhizabium nitrogen
fixing bacteria is essential if this plant and crop is to thrive in 
its early growth and persist to an advanced age. During the 
past five summers I have seen a good deal of lucerne through
out all South Island districts-somewhere above 500 different 
paddocks: much of it is neither thriving nor sufficiently per
sistent to produce the kind of return hoped for. Dealing with 
last summer's inspections only, I examined 119 new sowings 
of lucerne from North Canterbury to North Otago, all drilled 
October and November, and I now record that, in summary, 
the extent of Rhiznhium nodulation of these crops has been: 
good. 16%; fair. 17%; poor. 42%; nil, 23%. With 65 % of the 
areas being in the "poor-nil" category, such a figure astounds 
me. 

The crops were all examined at comparable stages of seed
ling growth, at least 6 to 8 weeks after sowing, and at which 
stage of growth it is known that nodules are observable pro
vided the inoculation has been effective. My technique was to 
dig the seedling plants out, roots intact, several spade lots at 
random. Roots were examined in water, from water races or 
as carried bv bucket. The tools of trade were spade and water 
bucket. Later. as the ground became hard and comoacted. 
mature as distinct from seedling stands were examined and 
the digging effort was indeed hard labour, but sufficient roots 
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were acquired even under the worst conditions to enable a 
nodule assessment to be made. Throughout the area, soil and 
growing conditions in October-November 1970 were very 
favourable, having been preceded by adequate rainfall and 
mild temperatures. The records at Lincoln were as follows: 

July Aug. Sept. Oct. Nov. 

Rainfall (in .) 3.04 1.40 2.04 l.76 2.22 

Mean maximum temp. (oF) 53.5 55.7 56.9 63.2 66.8 

Mean minimum temp. (°F) 34.9 38.3 39.0 43.4 46.0 

During the October-December period of last year, newly
sown lucerne in Canterbury certainly had a good start. The 
vigour of seedlings was noticeably good. The absence of 
nodules in so many samples was all the more surprising. It 
was particularly so to one such as myself who has found in 
experimental work the ease with which Rhiwbium nodulation 
can be achieved in pure culture assemblies, that is , when 
Rhizobium inoculated seed is sown in sand or pumice columns 
supplied with fertilizer nutrients and neutralizing lime and 
subsequently irrigated with liquid nutrients. In these experi
ments, nitrogen is usually excluded but when nodulation is 
accomplished and the nitrogen fixation proceeds resultant 
legume growth is visually, at any rate, indicative of an abun
dant supply of nitrogen from the symbiotic source. From 
what I have seen this year the ease and efficacy of nodulation 
in experimental systems contrasts sharply with the absence 
or paucity in general of the process under many farm field 
conditions. 

The first reaction when nodulation fails is that the Rhizo
bium cultures available for use have been deficient. 

The Plant Diseases Division, DSIR. pioneered Rhizobium 
inoculants in New Zealand. first suoplying agar cultures, and 
in a oersonal communication the Di.rector of the Division has 
suoplied some facts concerning RhiZobium inoculants. "At 
the end of the first year ( 1927) sufficient inoculant was sup
olied for 7,000 lb of lucerne seed and by 1954 sufficient for 
500,000 lb of seed. This activity of the Plant Diseases Division 
ceased in 1956 by which time commercial interests had be
come interested in developing the production and sale of 
'nitrogen cultures'. In that year six manufacturers submitted 
12 lucerne inoculants for testing within the approval scheme 
that the P.D.D. had initiated. One of the inoculants was of New 
Zealand origin, 4 were from Australia and 1 from U.S.A. Some 
of these commercial inoculants were worthless. especially in 
instances where bulk supplies were imnorted for packaging 
to be comoleted in this country. The DSIR declined to certify 
some of these inoculants. In 1956 two New Zealand com
oanies , Biological Laboratories Ltd. . Auckland, and Glaxo 
Laboratories Ltd .. produced the first New Zealand made oeat 
inoculants and their proven success resulted in the with
drawal of Australian supplies." 
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In the period of a few years after 1956 it is certain th2-t the 
seed for large areas of lucerne was treated with sub-standard 
Rhizabium cultures and those were responsible for nodulation 
failures. Some of our work on this asnect has been published 
(N.Z. J. Agr. Res., 3: 804-19. 1960, Blair, I. D. and · Bennett, 
Ann). 

At present two firms supply inoculant for farm use. Bio
logical Laboratories Ltd., Auckland, offer the "Adlife" product, 
and Coated Seed Ltd., Christchurch and Mapua, their "Rhizo
cote" inoculant, "Prillcote" coated seed, and "Rhizocote" 
lucerne granules. The entry of Coated Seed Ltd. into this area 
had led to very helpful progress and this organization, while 
endeavouring to develop commercial prospects to the full, 
has also been most active in basic research and in farm ex
tension aimed to serve the application of effective Rhizobium 
inoculation. 

The inoculants now in use are prepared as bacterial sus
pensions from elite strains of Rhizobium meliloti supplied by 
the Plant Diseases Division. These are imnregnated into a peat 
substratum together with certain additives of nutritional 
value to the organism or to aid adhesion of the material to 
seed. · 

I have not deemed it advisable or warranted to make any 
study of the bacterial content of the inoculants now in use 
though I have examined some used in previous years. The 
responsibility for checking the cultures h as been vested with 
the bacteriologists of the Plant Diseases Division, DSIR, who 
check the quality of inoculants at the point of manufacture. 
We know that the inoculants carry a verv high level of viable 
and effective bacteria at the time of their laboratory pre
paration-between 100 and 500 million per gram. Anv organi
zation emploving trained bacteriologists and sunnlled with 
the oroven Rhizobium strains can oroduce an inoculant that 
·should work adeauatelv. I used to nrenare them mvself manv 
vears ago for A. H. Flay for use in his clover establishment 
trials in mid-Canterhurv. and we h ave used innurm~rable 
cultures exnerimentally with comolete success. A different 
situation exists. however. regarding thP bacteri al status of the 
inoculant at the time it is used on a farm where the farmer 
sets about inoculating his own seed. or when the culture is 
used in the coated or pelleted seed technique and such seed 
subsequently delivered to a farm. 

Among the farmers contacted durinP- the nast summer. 70 % 
said thev hl'ld done their own lucern e inoculation: the remain
ing 30% had used coated seed sunnlied bv merchants. Of 119 
sites examined. the results of noclnlation with these two forms 
of inncu]Med seed showed a higher percentage of "f::irrner 
inoculated" seed th::in "coated seed" nroducing resnlts in the 
r,;:i.tegorv of 1'Good-f::iir" nodulation . but . converselv. also a 
hiP-her tiercent::ige of "farmer inocnlated" seed than "coated" 
seecl iri the "Poor-nil" categorv. We cannot draw anv con
clusion frorn this Qener::ilization for the clet::iilerl res11lts wnnld 
require statistical analysis, not as yet attended to. My figures 
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indicate however that the "coated" seed seems to have per
formed better than "Farmer inoculated" in acid soil situations 
adverse to Rhizobium (see below). I have always held the 
view that coating or pelleting of seed with nutrients and 
neutralizing substances, should have particular value when 
the seed, of necessity, may have to be sown in ecologically 
difficult situations where the farmer has no practicable means 
of ameliorating the limiting factors, e.g., in the oversbwing of 
tussock country. 

We have need in the country of a certification authority or 
procedures that are meaningful. The so-called Certification of 
Inoculants at the point of manufacture has given no assurance 
of the quality of commercial inoculants at the point of buyers' 
supply, i.e., at the point where inoculant cultures or merchant
inocula ted (and coated) seed are uplifted sometimes weeks 
after preparation. 

It has been demonstrated time and again in laboratory ex
periments and field plots that a fact of primary importance 
is the population or number of rhizobia on the seed at the 
time it is germinating. No testing service has yet been made 
available to check the numbers and viability of bacteria in 
cultures or within inoculated (and coated) seed that have 
been held in store for varying periods after manufacture or 
preparation. Some manufacturers of peat cultures claim that 
cultures retain viability for several months if kept in cool 
storage. It has been claimed also that coated seed also retains 
an adequate level of rhizobia viability for at least a month so 
long as the seed is stored in cool conditions. In my own work 
I have found a very sharp decline in Rhizobium numbers 
when inoculated seed is held in store (under good conditions) 
and I can only urge farmers to sow seed immediately after 
inoculation and as massively inoculated as possible. In large
scale operations where government contracts for coated seed 
are negotiated. the Seed Testing Station, Department of Agri
culture, is now testing coated inoculated seed but at an early 
stage after completion of this seed treatment. It does not seem 
possible at this iuncture for any authority to devise a testing 
service that will indicate the oopulation level and state of 
viability of the nitrogen-fixing bacteria at the actual date of 
sowing on the farm. Such dates are often days if not weeks 
after treatment. During the interim the treated seed may have 
been stored in a hot sun-baked shed or it may have been 
mixed with improperly reverted superphosphate. The un
known is therefore the actual number of rhizobia that survive 
these and other physical hazards and are ultimately available 
to enter root hairs at the inception of the nodulation or:ocess 
which process is biologically comolex. The stages of devdop· 
ment together with allied contributory or restricting factors 
are set out in Table 1. 

It is only when this comolex (Table 1) of factors and con
ditions is either surmounted or fulfilled that the plant benefits 
from nitrogen fixed by Rhizobium bacteria. Looking at the 
sequence in the table it appears to be a matter of wonderment 
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TABLE 1: THE FUND AMENT AL FEATURES OF 
RHIZOBTUM NODULATION 

Sequence 

(1) Inoculation of seed 

(2) Multiplication of 
bacteria in root zone of 
germinating seedling 
(3) Infection of root 
hairs by motile bacteria 

(4) Entry into specific 
cells 

(5) Nodule initiation 

(6) Bacteroid formation 

(7) Persistence of 
bacteroids 

Contributing or Restricting Factors 

Cultures of low bacterial content; destruction 
of bacteria through contact with acid ferti
lizers; dessication of inoculated seed through 
heat in store. 
Toxic substances released by the seed coat; 
toxic substances of soil origin; high acidity of 
soil (low pH value). 
Bacteria can enter only when in motile form 
and their movement is aided by excretions of 
substances from developing roots. Phosphate 
is a critically essential nutrient here. Progress 
is also dependent on liberation by bacteria of 
a "curling factor" principle that causes root 
hairs to curl. 
It is only when the rhizobia from infected 
root-hairs then penetrate into di-somatic cells 
(cells just divided) that a nodule forms. 
Genetic phenomena in the form of genes that 
express host plant resistance to this parasitic 
invasion may impede nodule development. 
Nutrient availability, especially boron , is criti
cal at this stage. Some Rhizobium strains are 
more "effective" than others in becoming 
established at this stage. 
Within the now defined nodule, rhizobia 
change in form and function . In the presence 
of haemoglobin and molybdenum such 
bacteroids fix nitrogen. 
Nitrogen in amino acid form moves into the 
plant circulatory system. Bacteroids persist 
and continue to function dependent on the 
persistence of nodule tissue in a viable healthy 
condition. This is dependent on vigorous 
growth of a plant well provided with nutrients 
and water. 

that nodules ever form at all and though the hand of man 
may aid or interfere, nature herself seems also to present 
obstacles. 

In this study, one factor only in the several that may func
tion has been under close examination and that is the soil pH 
or level of acidity under field conditions. In all fields where 
roots were inspected measurements of pH were made by use 
of the Universal Indicator test. This was not made at widely 
replicated points, and is not regarded as an accurate pro
cedure. It served to give a general indication of the position. 
It was also possible to check occasionally the result obtained 
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TABLE 2: NODULATJON AT THE SEEDLING STAGE AND SOIL pH 

Good Fair Poor 
7-9/ 10 plants 4-6/ 10 plants 1-3/ 10 plants 

nodulated nodulated nodulated 
pH at 1 in. 

level No. of crops Nil 

Below 5.0 
5.0-5.5 10 16 
5.5-6.0 2 28 4 
6.0-6.5 10 8 12 5 
6.5-7.0 10 11 3 

Totals 20 21 50 28 
% 16 17 42 23 

with the Universal Indicator against official tests (Department 
of Agriculture) from which comparisons it was concluded 
that the field test was satisfactory within limits of 0.5 points . 
Results obtained are shown in Table 2. 

The 16 % and 17% , respectively, of good-fair nodulation 
shown in the table were, with two exceptions, in soil at pH 
6.0 to 6.5 or higher. In the poor-nil category of nodulation 
almost 74 % of the crops occurred in soil at pH below 6.0. 

There were however eight crops ( 6% ) in the nil nodulation 
category that were in soil of pH in the vicinity of 6.5. This 
failure of nodulation at what is regarded as near optimum pH 
must be attributed to other physical causes (above) that 
impair bacterial survival. 

Overall, it is clear that a substantial amount of nodulation 
failure can be linked with low pH of soil at the time of sowing. 
That lucerne growth aided by Rhizobium nodulation requires 
a soil pH level at 6.5 or higher is clearly shown in Fig. 1. 

Data on liming were obtained for each area and low pH 
levels were clearly related to nil or low applications of lime, or 
to applications made just prior to lucerne sowing with no in
terval of time facilitating the elevation of soil pH level. Some 
farmers seem to have forgotten or have ignored the proven 
lessons of the essentiality of adequate liming in preparation 
for lucerne. If they have not actually forgotten, their decision 
to cut costs by reducing expenditure on lime appears to be 
unsound when this economy decision may be at the expense 
of thrift in lucerne. 

The surprising poor levels of nodulation of so many newly
sown crops (seedling stage inspection) provoked enquiry 
about the state of affairs in established crops of some years' 
s tanding. It was very difficult to examine these because of 
their rooted grip on Mother Earth and the fact that .these 
mature crops were examined in December 1970- February 
1971, by which time the ground was generally very hard and 
dry. 
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FIG. I : Effect of soil pH on growth of Lucerne inoculated with various 
strains of nodule bacteria (Rhizobium meli lo ti) . 

TABLE 3: NODULATION IN MATURE LUCERNE STANDS 
(Three years and above) 

Good Fair Poor 
7-9/ JO plants 4-6/10 plants 1-3/10 plants 

nodulated nodwlated nodu/ated 
pH at 1 in. 

level No. of crops Nil 

5.0 
5.0-5.5 2 
5.5·6.0 2 6 2 
6.0-6.5 6 JO 
6.5-7 .0 10 3 
7.0-7.5 2 

Totals 18 12 8 5 
% 41 28 19 11 

The roots of 43 crops were examined with results shown in 
Table 3. 

The position appears to be a little better in that 69 % of the 
crops were rated as having good-fair nodulation, with most of 
the remaining failures in soils of low pH. 

There is some bias in this population however as it did not 
include any lucerne under dominantly grazing management. 
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The crops were those retained for hay or for lucerne de
hydration. Good nodulation ( 41 % ) occurred only in soils 
above pH 6.0 and mostly in those above pH 6.5 and on areas 
that were under irrigation Four striking exceptions were 
noted where the pH was above 6.5, with excellent growth and 
hay yields; crops in their fifth year-and no sign of nodules 
whatsoever: the four areas are at Te Pirita, Weka Pass, 
Halkett and Lincoln, and can this day be inspected as un
expected examples of good lucerne growing satisfacto·rily but 
without any nodulation benefit. 

General 

We have shown that a high proportion of seedling lucerne 
and a little less proportion of adult lucerne is non-nodulated. 
It is suggested that this state is primarily associated with the 
effects of widely distributed pH levels below 6.5 which is 
regarded as optimal. 

lt has been assumed from conventional thinking on the 
subject that non-nodulated lucerne does not thrive, and it 
clearly does not thrive on some soil types. Without exception, 
in the seedlings inspected and lifted in this past summer, 
lucerne growth was regarded as satisfactory-mostly very 
good. There was all-round enthusiasm among farmers at the 
merit of their plant establishment. It was obvious that the 
seedlings in most cases were deriving nitrogen from other 
than the symbiotic source, the Rhizobium-plant association. 
So, also, with some of the non- or poorly-nodulated adult 
plants viewed later in the summer. 

In only one example at seedling and only one at adult stages 
did I see a level of nodulation comparable with those we have 
observed in inoculation studies under controlled plant culture 
conditions. In general the amount of nodule tissue per plant 
was small and our category of "good" nodulation (Table 3) is 
simply a high percentage of plants with nodules evident. Only 
one seedling crop in 119 was found with nodules present in 
any impressive density. In adult stands the only impressive 
nodulation was found on irrigated crops . 

I have concluded that nodulaton of lucerne, in theory 
essential because of the free fixation of nitrogen, in fact 
occurs at a low level of efficiency under field conditions. The 
attainment of it is difficult, less through defects of inoculum 
per se, more through physical hazards that inactivate the 
inoculum after seed treatment-the most significant of these 
being sub-optimal soil pH. Early ~rowth of lucerne would 
seem to be dependent on a level of nitrogen available in soil 
at the time of sowing. In this regard it was noted that 71 % 
of the 119 new sowings had been placed after turnips or other 
winter feed, heavily stocked. It is suggested that mineralized 
nitrogen from this organic source has provided the initial nitro
gen requirements, aided by the use of dormant lucerne in 
winter as run-off or holding paddocks for feeding out hay to 
the concentrated sheep flock. These sources to my w~y of 
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"oinking now appear to be the ones that supply lucerne with 
nitrogen, more so than the Rhizabium-plant symbiosis. If 
nodulation is generally inadequate in older plants (and you 
can find out this state on your own luceme crop by laboriously 
digging holes yourself, as I did) the matter of includm ·: 
mineral nitrogen in topdressing should be looked at more 
closely. From what I have observed, a great deal of lucerne 
in Canterbury, through absence or inadequacy of nodulation 
with nitrogen-fixing bacteria, will require mineral nitrogen in 
the annual topdressing to ensure a reasonable duration of 
thrift and yield. With much higher yields required to supply 
the expanding and farmer-profitable dehydration industry, a 
situation we seemed to be able to tolerate when lucerne was 
required only to produce a hay crop and some associated 
animal grazing, is no longer tenable. High yields for lucerne 
dehydration will be very dependent on adequate nutrition and 
irrigation. It appears to me that the nitrogen situation of our 
crops, in face of widespread failures to get and retain Rhizo
bium nodulation, must be promptly reviewed. 



PLANT PROTEIN PRODUCTION 

R. M. ALLISON 
Applied Biochemistry Division, 

Department of Scientific and Industrial Research, Lincoln 

, 
Many New Zealand farmers are agriculturalists or pastoralists, 
but most are mixtures of both. So, referring to Table 1, and 
because New Zealanders are the largest meat eaters in the 
world, one may draw the conclusion that we are the most 
inefficient users of land r esources for the production of 
protein for human food . At the outset, man depends ulti
mately on the sun and the green plant for his food; so let us 
go to the beginning of his food chain. 

The first question to be asked is why plant protein? 
The answer lies in the desirability of increasing the pro

ductivity and diversification of agriculture, and in the ineffi
ciency of farm animals in converting protein, which they ingest 
from plant sources, into edible protein for human use. A 
combination of United States and New Zealand data 
(Table 1) will emphasize this latter point. These figures speak 
for themselves, and I would venture to suggest that no 
industrialist would look twice at ineffi.ciency of the order of 
even 76 % (that for egg production) . 

TABLE 1: PERCENTAGE EDIBLE PROTEIN PRODUCED FROM 
PLANT PROTEIN INGESTED* 

Protein as : 

Lamb 
Beef 
Pork 
Broiler chicken 
Milk 
Eggs 

*Data adapted from Wilcke, 1966. 

% 

3.7 ( + wool) (N.Z. data) 
4.5 

13 
17 
22 (N .z. data) 
24 

So to try to better these figures we must look at the protein 
sources for our more efficient domestic animals , and, in the 
not too distant future, plant sources for providing our own 
main protein supply. 

Plant proteins can be roughly classified into two groups, 
those present in: ( 1) Seeds, roots and tubers-storage pro· 
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teins; and (2) Actively growing tissues, leaves-metabolic 
protein. Meat can be classified as metabolic protein; so active 
leaf tissue comes nearest this. And in terms of amino acids 
from meat and bulk leaf protein this is broadly true But this 
does not mean that the storage protein sources, especially 
the grains, are not important. Currently they are the world's 
most important source of plant protein and are ideal com
mercial products since they can be stored over long periods in 
a naturally dry condition at 12 to 14 % moisture. As sole 
sources of protein they are inadequate nutritionally and must 
be supplemented by animal protein for nutritional adequacy 
for the monogastric animals, pigs, poultry and humans. 

It is also true that on a per-acre basis the best producers of 
leaf protein can produce about 3t times as much protein as 
the best grain crops, including corn. These facts are exempli
fied in Table 2. 

TABLE 2: CRUDE PROTEIN PRODUCTION FROM FORAGE AND 
GRAIN CROPS* 

Crop 

Lucerne 
Sorghum-Sudan 
Maize leaves 

Maize grain 
Soybean grain 
Wheat grain 
Rice grain 

*Data from Stahmann, 1968. 

Fresh yield 

ton / ac. D.M. 
5.4 
6.9 
4 .2 

bu/ac. 
150 
30 
46 
50 

Crude protein 

lb / ac 
2,400 
2,000 
1,500 

700 
600 
300 
175 

Even maize leaves can produce twice as much protein as 
the grain, whereas lucen1e leaf can produce eight times as 
much protein as wheat grain. These are average figures from 
the U.S. Middle West. 

The processes necessary for the extraction of leaf protein 
involve harvesting, crushing, pressing out the juice, coagu
lating the protein with steam, ·harvesting and washing the 
coagulum, and drying the crude leaf protein concentrate 
(LPC). From harvesting to the completion of steam coagu
lation it is necessary to process as rapidly as possible. Once 
the plant is cut, protein breaks down quite rapidly, especially 
after crushing, and the raw juice degrades very rapidly with 
loss of protein. It is therefore desirable to keep elapsed time 
during this period to an hour at the most. It is possible to 
obtain a coagulum of cheese-curd consistency with some plant 
iuices, so that harvesting the curd presents few problems. It 
is usually necessary to wash the curd free from "whey" as this 
contains chemical constituents which tend to damage the 
nutritional quality of the protein concentrate. 
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Drying the protein curd presents many problems, none of 
whicn is insurmountable. lf the curd is pressed to contain 
about 60 % mmsture it can be crumbled qmte easily. It can 
also be pressed into a wet cake which has the keeping quality 
or cheese. Rothamsted experiments have shown that gentle 
drymg to 40% moisture enables the curd to be broken up into 
tine granules, and these can be further air-dried in a drum 
tumble drier. The essential factor in the drying operation is 
to prevent case-hardening of the protein particles and to main
tain the drying gases chemically neutral or reducing. This can 
be achieved by using low temperature flue gases from an oil
tired furnace. Complete combustion removes the oxygen, and 
1the sulphur content of the furnace oil is sufficient to maintain 
a chemically reducing atmosphere with sulphur dioxide. High 
drying temperatures must be avoided. The dried protein con
centrate is dark green and contains 15 to 25 % fatty sub
stances. Some of this is chlorophyll itself. The final product 
should be kept in air-tight and light-tight containers and the 
free space should be oxygen free. 

The "whey", when it does not contain toxic substances, 
could be used in various ways: (1) Sprayed back on to the 
crop or pasture; (2) As the basis of a food yeast culture 
medium; (3) Spray-dried and used as a source of minerals, 
and growth factors for pigs, poultry or ruminant rations. 
Because of the high organic matter content of this "whey" 
(about 2% ), it must not on any account be allowed to draiµ 
into natural water courses, which would be severely polluted 
as a result. 

The leaf material chosen for protein extraction should have 
a number of attributes: 

(1) It must produce a good quality protein. 

(2) It must be high in protein content. 

( 3) It must be capable of production in high yields. 

( 4) The fibrous residues should be nutritious . enough to 
enable the making of good silage, or, if dried, be accept
able to sheep or cattle as a hay substitute or supplement. 

( 5) The "whey" should not contain toxic substances and 
should not be very dark in colour. 

Two further attributes would make an ideal plant material: 

( 6) Perennial habit of growth. 

(7) Ability to fix nitrogen. 

Virtually all these criteria are met by lucerne, the only 
query. bei!lg the presence of toxic s~ponins in the whey. Low 
saponm Imes have been produced m the United States and 
are being agronomically tested by Crop Research Division. 

Space does not allow the elaboration of detail on chemical 
reactions which damage the qMality of the protein concen-



70 LINCOLN FARMERS ' CONFERE CE, 1971 

trate. This is a technically difficult subject, but it should be 
noted that these same kinds of reactions are not troublesome 
in animal proteins. Hence the necessity for some intensive 
research. 

UTILIZATION OF LUCERNE FOR LPC PRODUCTION 

I want now to give a brief account of our work at Applied 
Biochemistry Division, in conjunction with Grasslands Divi
sion, at Lincoln, on the utilization of lucerne for LPO ']Jro
duction. 

Using small-scale equipment patterned on that used at 
Rothamsted we have obtained high protein yields from irri
gated Wairau lucerne grown on Wakanui silt loam. The first 
line in Table 3 relates to a preliminary trial in which actual 
protein harvested was not measured, but calculated from the 
total nitrogen analyses multiplied by the factor 6.25. These 
figures for protein are likely to be at least 10% too high be
cause true protein was not measured. The high apparent yield 
shown in this line indicates the pitfall of attributing all nitro
gen found in herbage to true protein. 

TABLE 3: PROTEI YIELDS FROM LUCERNE GROWN JN 
CANTERBURY 

DM N Protein 
Season kg/ ha kg/ ha kg/ha Ref. 

1968-9 non-irrig. 15,240 480 3,000 Bailey et al., 1970 
Part 1969 irrig. 70 days ' 

growth 10,176 164 1,029 Bailey et al., 1970 
1969-70 non-irrig. 5-weekly 14,322 241 1,504 Vartha and Jones, 

cuttings 1971 
1969-70 irrig. 5-weekly 19,768 374 2,341 Vartha and Jones, 

cuttings 1971 
1970-1 irrig. 5 weekly 17,958 298 1,863 R. M. Allison and 

cuttings E.W. Vartha 
(unpubl.) 

In the several experiments conducted this season and last, 
the average yield of LPC was 10% of the dry matter pro
duction for 5-weekly cuts. The yield of protein was lower for 
7-weekly cuts, but the total dry matter yield of herbage was 
significantly greater (21,000 kg/ha for 7-weekly, as against 
approximately 18,000 kg/ha for 5-weekly). No response was 
obtained to either potash or phosphate fertilization in dry 
matter yield but a slight response was obtained from the 
combination of P and K on protein yield. 

In a pilot extraction study to determine protein yields from 
a crop grown in the Greenpark area and harvested during its 
lushest period of growth, .iust prior to flowering, the yield of 
dried lucerne LPC was 2% of the fresh weight of the herbage. 
Assuming comparable dry matter of 18 to 20 % , this recovery 
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agrees very well with the 10% calculated from the analysis. of 
trne protein indicated in Table 3. 

Preliminary studies have been made on the sheep feeding 
value of the residual fibre and have been reported by Vartha 
and Allison, 1971. These results are presented in Table 4. 

TABLE 4: PROTEIN EXTRACTED FORAGES PEN FED TO 
ROMNEY SHEEP 

Calculated Actual 
Intake % Apparent DOM DOM 

(g DM/ kg OM required eaten 
Feed residue LW0

·" ) digestibUity kg / day kg/day 

Dried lucerne (restricted) 46.9 62.6 0.470 0.497 
Dried lucerne (ad Hb .) 81.5 63.6 0.502 0.937 
Wet lucerne (ad lib .) 85.5 72.8 0.520 1.132 
Silage (restricted) 35.l 69.5 0.520 0.430 
Silage (ad lib.) .... 98.0 64.9 0.484 1.018 
Dried ryegrass (restricted) 48.8 78.8 0.481 0.599 
Dried ryegrass (ad lib.) .... 78.0 70.4 0.448 0.877 

In all cases, feeding to appetite resulted in an intake of 
digestible organic matter twice that required for mainten
ance. The ryegrass preparation was from 'Grasslands Tama' . 
This material was tested for its potential as a fill-in crop 
during the non-productive period of lucerne. Rat feeding ex
periments on the LPC are currently being performed at 
Applied Biochemistry Division, Palmerston North. Purified 
lucerne LPC has given results as good as casein. Overseas 
results indicate good growth responses and these are im
proved by the addition of the only near-limiting amino acid 
in the protein, methionine. 

Some conservative estimates have been made of the current 
lucerne protein potential in the central Canterbury area up to 
the 800 ft contour line. It has been estimated that a total dry 
matter yield of 20,000 tons could be grown, assuming one-fifth 
of the farm area in lucerne. We could expect to obtain 2,000 
tons of LPC from this area. and this figure could probably be 
doubled with irrigation. With more extensive lucerne culti
vation, these estimates could be multiplied several times. It 
is too early yet to be able to recommend machinery for large
scale production. but I suggest that the currently operational 
lucerne dehydration plants provide a basis from which / _to 
work. Large plants such as these could be operated as farmer 
co-oneratives. Alternatively, relatively small mobile units are 
available and could be operated by relatively small grouns of 
lucerne growers, and modified to produce lucerne LPC as 
another product. I do not doubt that both the poultry and nig 
industries would welcome the LPC as a high protein ration 
supplement. It is not a great step to purify the green LPC to 
human-food-grade quality. I suggest that the additional re-
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turns from using leaf protein more efficiently could quite well 
support the development towards this end. Looking to the 
near future, and considering the use of herbage other than 
lucerne, there is a possible use for leaf protein concentrates 
prepared from mixed pasture. This protein concentrate would 
not necessarily be suitable for feeding monogastric animals 
and man; but it could find a very valuable place as a high 
protein supplement for ewe flocks subjected to the stress 
conditions of lambing, lactation and late-winter early-spring 
feed shortages. These feed shortages, and the m alnutrition 
resulting from this period of stress, are thought to be res
ponsible for wool thinning (wool break). A corrective supply 
of LPC would require the production of enough for about six 
million sheeo. Such an application would require the pro
duction of about 10,000 tons of LPC. The end result would 
undoubtedly be improved quality and quantity of wool. 
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POSSIBILITIES FOR THE INTENSIFICATION 
OF LAMB PRODUCTION 

K. T. J AGUSCH 
Senior Lecturer in Animal Science, Lincoln College 

G. R. McCONNELL 
Research Student, Lincoln College 

Lamb production can be intensified by increasing both the 
efficiency of land use with prime lamb flocks and the bio
logical efficiency of meat production with indi¥idual sheep. 

EFFICIENCY OF LAND USE 

Over recent years increased efficiency of land use by prime 
lamb flocks has been generated by simply increasing stocking 
rates. This has tested the managerial skills of the farmer with 
the result that some are technically very efficient and others 
are less efficient. Given the present types of pasture, and the 
maximum of managerial caoacity. further increases in land 
use efficiency, for an enterprise already at peak stocking rates, 
requires the introduction of new systems such as irrigation, 
semi-silo farming, and, in the North Island, the growing of 
supplementary crops, and teaching sheep to eat hay and silage. 
These are the possibilities for ensuring further increases in 
stocking rates. and more intensive lamb production. The 
drought conditions over the past few years have already seen 
farmers dallying with new systems. 

BIOLOGICAL EFFICIENCY OF MEAT PRODUCTION 

The biological efficiency of meat production (E) with indi
vidual sheep can be defined: 

E( % ) = Weight of meat produced by a ewe's progeny each 
year/Weight of food eaten. by the ewe and her 
lamb(s) each year x 100/1 

Biological efficiency increases the more fertile the ewe, and 
the faster her lamb( s) grow. The methods potentially avail
able to improve fertility, and therefore biological efficiency 
are: 

73 
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(1) Precise mating and lambing management 

(2) Intensive selection 

(3) Hormone therapy 

( 4) Crossbreeding 

(5) Importation 

(6) Importation coupled with crossbreeding. 

At present, crossbreeding is the cheapest, easiest, and quickest 
·method of those listed. Many farmers have already ex
perienced this with the crossing of the more fertile Border 
Leicester over about a million of the nation's ewes last year 
-and this is on the increase. 

Biological efficiency also improves if ewes are lambed down 
twice a year, or three times in two years. This can be 
achieved by using the right breed of sheep, artificial lighting 
control, and by the use of hormones. As a possibility for in: 
tensification of lamb production, it is limited by the problem 
of adjusting feed suooly to the demand of the ewe, because 
of out-of-season lambing. 

The use of those breeds of ram that promote rapid live
weight gain, and produce a lean carcass of the desired con
formation. along with efficient utilization of the food eaten by 
the lamb, is another way of increasing the biological efficiency 
of meat production from sheep. 

ARTIFICIAL REARING AND EARLY WEANING OF LAMBS 

Artificial rearing and early weaning of lambs present impor
tant nutritional problems with intensive lamb production 
schemes, because the number of lambs, and the speed at 
which they reach slaughter weight. determines whether the 
harvest of the lamb crop is bountiful or not. 

TABLE 1: MILK PRODUCTION OF ROMNEY EWES (lb / day) AND 
THE REQUIREMENT FOR EWE'S MILK (lb / day) BY A GROWING 

CROSSBRED LAMB 

Milk production 
Ewe with Ewe with Ewe with 

Week twins (SI) twins (NI) ~ingle (NI) 

1 
2 
3 
4 
5 
6 

5.0 
6.0 
6.4 
5.6 
4.8 
4.4 

5.7 
6.4 
6.9 
6.4 
6.0 
5.7 

2.9 
3.6 
4.0 
4.3 
4.0 
3.6 

Lamb requirement 
Lamb growth rate 

1/ 2 lb / day 3Ji lb/day 

2.0 2.4 
2.6 3.2 
3.2 4.0 
3.8 4.8 
4.4 5 .6 
5.0 6.4 
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Ewe's Milk Production and Lamb Requirements 

We have measured the requirements of lambs for ewe's 
milk during the few weeks after birth, and the milk pro
duction of grazing Romney ewes suckling twins. The results 
are given in Table 1, together with measurements of milk 
yield, by North Island Romneys suckling twins and singles. 

The ewe can satisfy the lamb's demand for milk during 
the first 3 to 4 weeks of life, but thereafter the lamb has to 
rely increasingly on pasture to complete its food requirement, 
if rapid liveweight gains are to be maintained. 

Our balance trials show that ewe's milk is the perfect diet 
for voung lambs. The easiest way to produce such a high 
quality diet. even under intensive rearing conditions with 
triplet-bearing ewes, is to feed the post-parturient ewe for 
maximum milk yield. Hence the expense of artificial rearing, 
and reconstitution of milk replacer diets become the excep.tion 
rather than the norm. 

Trials with very early Weaning of Lambs 

Our first experiment with verv early weaned lambs was 
conducted in spring, 1969. Sixty lambs were weaned at 3, 4, 
and 5 weeks of age, on to a fresh bank of lucerne ( 6 to 8 in . 
high) that was coming away after being eaten off hard during 
winter. Their growth rates were compared with ·suckled 
lambs, whose mothers grazed ryegrass -white clover pasture. 
The liveweights recorded up to 11 weeks of age are given in 
Table 2. 

TABLE 2: MEA LIVEWETGHTS Ob) OF DORSET DOWN X 
ROMNEY LAMBS EARLY WEANED ON TO LUCERNE COMPARED 

WITH THOSE SUCKLING THE EWE 

No. of Weeks 
Early weaned lambs lambs 0 3 5 7 11 

3 weeks 24 10 24 26 33 51 
4 weeks 20 10 22 31 37 55 
5 weeks 16 10 26 35 42 53 
~uckled lambs 130 10 24 37 55 

No scouring occurred in the experimental grouu, and their 
growth rates, with the exception of lambs weaned at 3 weeks 
of age-who suffered a weaninsz check for 10 days-were com
parable with those lambs suckling the ewe. 

In spring 1970. we looked at various systems of early wean
ing, e.f!.., with and without hay, with and without water, the 
abruptness of weaning, the removal of one of a twin set, 
efficacy of using worm drench, and also spring grass as an 
earlv weaning feed. Table 3 shows selected mean data for the 
liveweights of lambs from Coopworth and Romnev ewes 
mated to Dorset Down rams. The lambs were weaned at 26 
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TABLE 3: MEAN LIVEWEfGHTS OF EARLY WEANED SLNGLE 
FEMALE LAMBS ON TO LUCER E 

No. of Age (days) 
Breed lambs 26* 60 100 

Oorset Down x Coopworth 37 30 48 75 
Dorset Down x Romney 35 25 43 68 
Dorset Down x Romney (without 

water) .... 28 25 46 71 

*Lambs weaned. 

days of age and slaughtered at 100 days. All final liveweights 
were excellent, and it was interesting to note that under the 
rnild weather conditions experienced during the trial the 
lambs did not require water. 

The liveweights of twin lambs reared as singles after 26 
days, either on the ewe, which grazed ryegrass-white clover 
pasture, or early weaned on to lucerne· or spring grass, are 
given in Table 4. 

TABLE 4: MEAN LlVEWEJGHTS OF SUCKLED AND EARLY 
WEANED TWIN DORSET DOWN X COOPWORTH LAMBS 

Tredtment 

I .ucerne 
~yegrass-white clover 
'\uckled* 

No. of 
lambs 

13 
13 
29 

*Lamb reared as single on ewe after 26 days. 

Age (days) 
26 60 100 

24 42 73 
25 39 57 
24 46 63 

Lambs weaned at 21 days; now seven weeks of age. 
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I 
Lambs will eat only the plant tip and side leaves of lucerne. Left: Lucerne 

plant; right: stripped plant. 

At 100 days, lambs given lucerne, were heavier than those 
suckling the ewe, which in turn, were heavier than those fed 
on grass. It was during the period 40 to 100 days that lambs 
early weaned on to lucerne outstripped those on the ewe, in 
terms of liveweight gain. The post-weaning check was not as 
severe this year when lambs were weaned at 26 days of age, 
compared with those weaned at 21 days last year. 

Problems with very early Weaning 
It should be emphasized that early weaning is a system of 

management for healthy lambs of reasonable size (about 
25 lb) whose rumens have been developed by access to pasture 
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during the suckling period. It is not "Red Cross" or "Corso" 
treatment for physiological runts, mismothered lambs that did 
not take another ewe or orphan lambs poorly reared as "pets". 
Furthermore, the lambs are weaned on to a fresh bank of 
lucerne, and shifted on as soon as the tip and side leaves of 
the Plant are eaten. Early weaning on to hard lucerne, or 
dried-out stands, may not be successful. Our poorest set of 
results so far came in a stocking rate trial when lambs were 
early weaned on to an old lucerne stand. The only death re
corded in the 2 years of experiments occurred in this trial. 
Red gut was diagnosed. 

We also give the lambs worm drench, and 1 to 2 mg of 
selenium at weaning, and again 4 weeks later. It should be 
noted also that weaning at 4 to 5 weeks of age appears better 
than weaning at 7 to 10 weeks of age, because scouring can 
be a problem in older lambs weaned on to fresh lucerne. 

CONCLUSION 

The possibilities for intensive lamb production seem to be 
virtually unlimited in New Zealand. We have the techniques 
for programmes of really intensifying lamb production-but 
the lack of fertility in our ewes prevents us advancing rapid
ly. Nor is the fertility of our ewes likely to improve very 
quickly-except by crossbreeding-because only routine 
selection, as distinct from intensive selection, can be con
ducted by the average technically skilful farmer running at 
peak stocking rates. 

It would appear that many farmers would prefer either to 
stay as they are, as more lambs would be a nuisance. or go 
really intensive with smaller ewe flocks averaging 200 % of 
Jambs. The latter farmer would want ewes producing singles. 
twins and triplets so that artificial rearing was minimal, and 
Jambs could be early weaned on to high quality pasture. 

With present routine selection, lamb crops averaging 200 % 
c:an never be expected. With intensive selection within exist
ing flocks, it would take 50 to 100 years to reach this mark, 
depending where the farmer is now. This leaves one alter
native in the possibilities for rapid intensification of lamb 
production. namely. the imvortation of hif!.h fertilit y, exotic 
hreeds of sheev. and the infusion of their f!.enes into our prime 
Tamb ewe fl.ocks. by crossbreedinf!. and interbreedinf!. This 
would save the decades of time spent in intensive selection 
hy a few "pure breed sheep men", who are probably not really 
interested in going much above 150% lambing anyway. 

The corollaries to this conclusion concerning meat pro
duction from our prime lamb producing flocks are, first, that 
c:.cientists must look criticallv at the quarantine requirements 
for sheep, the storage of sheep semen, and other artificial 
11reeding technologies with sheen; secondlv, it would seem 
imperative that farmers with adequate knowledge of the orob
lf' m look at the feasibility of high-fertility. exotic breeds of 
sheeo getting at least a first choice of the limited quarantine 
facilities on Somes Island. 



PROFITABILITY FROM WORM CONTROL 

IN EWES 

M. J. MCMULLAN 
Technical Adviser, Merck, Sharp and Dahme 

(New Zealand) Ltd., Christchurch 

The title of this paper assumes an answer to the question 
farmers must have often asked themselves-Do ewes have 
worms? 

The answer to the question is an unequivocal yes. They can 
and do carry worms, the same species of internal roundworms 
that lambs and hoggets carry. Perhaps you may then ask "Why 
do we not see the same worm problems in ewes that common
ly occur in lambs and hoggets, i.e., scouring, ill thrift, death, 
etc?" The answer is that you can, but because ewes have a 
relatively high level of immunity to worm parasites, and 
because the adult ewe is not rapidly laying down bone, muscle 
and other tissues, the effects of the parasites are much less 
spectacular but can nevertheless affect the economy of their 
host. 

I want to deal with two aspects of this host/parasite re
lationship, and discuss how the control of parasites at par
ticular times, prior to mating and around lambing time, can 
increase the physical production of the ewes, and, in so doing, 
return a profit to the farmer. 

It would be logical to begin with pre-tupping drenching. 
There is now quite a mass of trial information to substantiate 
this practice as being a sound one. Figures from numerous 
trials involving round twelve thousand ewes from stud pro
perties, commercial flocks and over a range of geographical 
and climatic conditions leave little doubt that drenching has 
increased lambing percentages. I say "little doubt" deliber
ately because the responses are there, and they have varied 
from nil up to 18%, but what is not clear is why the responses 
have occurred in circumstances where the apparent worm 
burdens in the ewes are not as high as one might expect in 
order to get a response. 

Experiments at Wallaceville Animal Research Centre have 
shown that considerable numbers of worms are available on 
the pasture at tupoing time, but worm counts in slaughtered 
ewes and worm egg counts from dung samples are not high. 
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The question then presents itself-just how much d.imaf;·) can 
a relatively light worm burden do? 

If the responses obtained in the trials are an ii.ndication, 
then the parasites are obviously doing something, and I 
should point out at this stage that where body weights of 
ewes have been measured in these trials no significant weight 
gains have been recorded. This aspect, however, requires 
further investigation. 

In stud flocks statistically significant responses in excess of 
4% have been obtained. In commercial flocks an average 
response in excess of 10% has been recorded. 

In round figures, the cost of drenching 100 ewes is about $8 
and your own in-built computer system will already have re
lieved me of the necessity to point out the profitability of 
such an investment as this. In broad terms, a 2% increase will 
L:over the cost for a commercial flock. 

DRENCHING AT LAMBING 

The philosophy behind this procedure has a much longer 
his tory of research and knowledge than pre-tupping drench
mg. This interest (as early as 1951) was due to the realization 
that a seasonal rise in the output of worm eggs from 
pregnant and lambing ewes was commonly observed, but 
:his rise is known to be associated not with the season, 
.Jut predominantly with the biological state of the ewe, i.e., 
pregnancy and lactation. 

Normally the apparent worm burden in the early or middle 
stages of pregnancy is not high, but towards the end of preg
nancy the number of worm eggs passed out in the ewe's drop
pings begins to rise, and 6 to 8 weeks after lambing, reaches 
a peak (Fig. 1) . 

A number of trials have attempted to measure the effects 
on the ewe and lamb, of reducing or eliminating the parasites 
which cause this "spring rise" or "post lambing" rise in worm 
egg counts. As a result of these investigations two aspects 
have become subjects for considerable debate. First, ~hen 
precisely is the best time to drench the ewe? Before, at, or 
after, lambing? And, secondly, to what degree and with what 
repeatability are there economic responses? 

It has been demonstrated, on the one hand (Fig. 1), that 
drenching 2 weeks before lambing was due to commence re
duced egg counts, presumably by removing the worms . On the 
other hand, there are trials showing that this can also be 
achieved with post-lambing treatment. So, at the present stage 
of our knowledge, it is obvious that no water-tight ans.wer 
can be given on timing and we have trial work which is cur
rently looking as this aspect in order to clarify the problem. 

The second aspect, that of economic response, is also much 
discussed. Our own research farm trials have shown the 
following responses: 
( 1) Small. but non-significant increases in greasy wool weight. 
(2) Significant differences in style grading, wool break re-

duction , and the incidence of cotting. 
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( 3) Significant advantages in liveweights and carcass weights 
in lambs from drenched ewes. 

Other trials, notably those from the Department of Agri
culture at Invermay, liave recorded some of the responses just 
mentioned, but variability in trial techniques and apparent 
worm burdens, not to mention management, gave little indi
cation of the repeatability of the responses observed. 

Two trials under field conditions with which I have been 
associated were carried out over the last lambing season, one 
at Mt Somers. the other at Oamaru, and these gave excellent 
responses in lamb growth in the first case and ewe wool pro
duction in the second case-1.75 lb liveweight, and 0.7 lb of 
wool, respectively. 

Where detailed data collection has been carried out and 
interpreted in terms of economics, the practice of drenching 
ewes before lambing has been shown to be highly profitable, 
nlthough it is much more difficult for a farmer to observe 
these responses. It is easier to be convinced of a pre-tupping 
response than a pre-lambing response, especially if lambing 
percentages have not varied greatly from year to year. 

As with pre-tupping drenching, the cost per 100 ewes is 
rnund $8, and the net returns cakulated from our published 
research farm trials were greater than 60c ner ewe. Compared 
·v1rith the expected returns from pre-tupping drenching, the 
ore-lambing drench looks more profitable, but more variable 
in expression and certainly not as easy to observe "on the 
farm" as a pre-tupping drench. · 

In the happy and not unlikely situation where both treat
ments produce a response in a flock, it could mean a return 
of round one dollar per ewe. 



BEEF PRODUCTION 
Progress, Prospects and Problems 

G. C. EVERITT 
Ruakura Agricultural Res.earch Centre, Hamilton 

Four years ago at this conference, recent developments in 
beef production overseas were reviewed and prospects for 
the New Zealand beef industry noted. Today, the opportunity 
arises to examine some aspects of the progress made in New 
Zealand during the past few years and again look ahead. Some 
of the present problems, and those likely to arise, will be 
mentioned. 

PROGRESS 

Gross Income 

The change, expansion and progress made by tht; New 
Zealand beef industry in the past few years have been uo less 
than dramatic. Figure 1 records components of the na tional 
gross farm income. Beef and veal contributed $95.7 million 
out of a total farm income of $852.5 million in 1965-6, or 
11.2 %. By 1969-70, income from beef bad risen to approxi
mately $199 million, representing 21.5 % of the total farm in
come of $924.5 million. Thus, in five years, beef and veal have 
about doubled their proportionate contribution to national 
gross farm income and in 1969-70 ranked second only to dairy
ing in monetary importance. 

This marked increase in gross income from beef reflects , 
in part, increased volume of production, as shown in Fig. 2. 

Home consumption of beef has remained fairly static, pro
duction increases being exported as progressively improving 
prices as shown in Fig. 3. In terms of export income in 1966, 
beef and veal contributed approximately $55 million out of a 
total for meat and meat preparations of $197 million, or 28 %. 
By 1970, beef and veal exports were worth $154 million, or 
42% of the $369 million derived from meat exports. Such a 
striking record of national progress leaves little room for 
pessimism. 

At the individual farm level, gross income derived from 
beef and veal has made an increasingly valuable contribution. 
On dairy farms , income from meat (as cattle and bobby 
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calves) represented approximately 27% of gross farm income 
in 1969-70, compared with 12% in 1965-6. On all classes of 
sheep farms, increases in gross income from cattle have 
helped to buffer reduced income from wool. The past five 
years has seen, too, the emergence of "all beef" farms for 
which, unfortunately, statistical information is not yet avail
able. 

Production 

Clearly, the accomplishment of such appreciable alterations 
in our agricultural production strategies is a creditable re-
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Fie. 2: New Zealand beef and veal production, domestic consumption 
and exports. The projections for 1974-5 are adapted from Philpott (1970). 

flection on all those serving the industry, and none more so 
than the New Zealand farmer. His skills and versatility are 
on record in this period under review. In a technical sense, 
the farmer has taken some giant steps forward in the past few 
years. He has recognized that efficient and economic pro
duction of beef demands a full application of modern tech
nology. There is a deeper understanding and appreciation of 
such factors as soil nutrient needs; of fertilizers old and new; 
of pasture and crop potentials; of animal management tactics 
designed for high calving percentages, rapid growth rates and 
effective utilization of the fodders grown; of breeds and 
crosses of cattle and selection procedures for breeding stock; 
and of marketing needs and developments for both store and 
slaughter cattle. The technological beef farmer of 1971 de
mands, and is capable of utilizing, increasingly sophisticated 
scientific knowledge resting on a sound financial foundation. 

An increased beef research and extension effort over the 
past few years has brought forward factual information which 
has been immediately grasped to fit the hungry needs of indi
vidual farmers. The search for new knowledge by progressive 
farmers is intense. Our leading producers are trying new 
techniques well ahead of research programmes. The rapid 
expansion in bull beef production is a good example. 

One technological tool-artificial breeding-has been res
ponsible more than any other for the remarkable progress 
and developments in dairy production. The same tool is now 
being sharpened for use in the beef industry. Artificial breed
ing, with its powerful forces of selection and distribution of 
genetic material, together with centralization of records, per
mits rapid attainment of defined objectives. As a result of 
recent technical improvements in semen use, one bull can 
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feasibly service as many as 100,000 cows in a 3-month breed
ing season. This reduces the number of bulls needed, allowing 
more stringent selection pressure. Effective performance and 
progeny testing for beef goes hand in hand with artificial 
breeding. The progressive attitu de now being adopted by our 
traditional beef breed societies in setting up co-operative test
ing stations for identification of outstanding bulls is a par
ticularly noteworthy featu re of recent times. Large-scale 
breeding and selection programmes are also established in 
several areas. Stu dies of the comparative performance of 
different breeds and crosses of cattle available to the beef 
producer have now provided a sounder basis to challenge and 
place in perspective the vehement opinions of traditionalists . 
Recent trials initiated at Whatawhata Hill Country Research 
Station, for example, are comparing the performance of pure-
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bred Angus (A x A) and Friesian (F x F) cattle with their 
reciprocal crossbreds, i.e., progeny of the Angus bull on the 
Friesian cow (A x F) and the Friesian bull on the Angus cow 
(F x A). Friesian cows performed as well as, if not better 
than, Angus cows under tough hill country conditions. Table 1 
records the birth and weaning weights of the four groups . 

TABLE 1: CALF PERFORMANCE 
(1968 and 1969 calvings co1Tibined) 

Sire breed F A F A 
Cow breed F F A A 

Calf liveweights (lb) 
Birth 75 72 66 58 
Weaning (age corrected) 399 389 343 319 

The results emphasize very clearly the vital importance of 
milk supply in suckled beef production. When slaughtered at 
approximately 18 months of age, the F x F cattle were 79 lb 
heavier in carcass weight than A x A cattle, and the 'A x F 
cattle were only 9 lb lighter than the F X F (see Table 2). 

TABLE 2: SLAUGHTER DATA 

(1968 born cattle) 

Sire breed 
Cow breed 

Final liveweight (lb) 
Frozen carcass weight (lb) 

F 
F 

901 
471 

A 
F 

876 
462 

F 
A 

846 
443 

A 
A 

761 
392 

Use of the Friesian bull on the Angus . cow gave an advantage 
of 51 lb in carcass weight over the pure bred A X A. Table 3 
shows that the heavier F x F animals produced a greater 
weight of saleable meat than the lighter A X A even though 
the latter had a higher meat yield percentage. 

These, and comparable studies at other centres, are con
tinuing, but it is clear at this stage that the milking ability of 

TABLE 3: CARCASS COMPOSITION 

(1968 born cattle) 

Sire breed F A F A 
Cow breed F F A A 

Total meat (lb) 313 311 299 271 
Total bone (lb) 118 112 107 94 
Total excess fat (lb) 49 50 48 39 
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the Friesian, coupled with its genetic capacity for rapid 
growth rate, is making justified inroads into our traditional 
beef breeding industry, dominated for so long by the Angus, 
Hereford and Shorthorn, and the crosses between them. 

Glamorous progress has been made through the intro
duction of new cattle breeds to New Zealand. Recent assess
ments of the Charolais breed as a crossing sire for dairy cows 
indicate the importance of making breed comparisons over 
the whole life cycle in a range of environments. Under a wide 
variety of New Zealand farming conditions, the Charolais X 

·Jersey cross has been heavier at birth but has not subsequent-
ly grown as fast as the Friesian x Jersey cross, although the 
meat yield from the Charolais cross carcass has been superior 
to any other breed or cross compared. However, the mortality 
rate of Charolais crosses has been relatively high, especially 
at calving time and during the first three months after birth 
under artificial feeding systems. 

Valid experimental work on crosses of the Charolais with 
Angus, Hereford or Shorthorn cows has yet to be initiated. It 
may well be that a single-suckling system of calf rearing may 
promote the growth rate potential of Charolais x beef crosses 
to a greater extent than the less expensive rearing -systems 
adooted by dairy farmers. 

The contribution to be made by breeds, especially some of 
the exotic breeds being introduced, needs to be considered in 
the light of recent evidence comparing the genetic effects on 
beef production with those due to environment. The propor
tion of variation in lean meat production accounted for by 
breeds and crosses reared in widely different New Zealand 
environments was onlv 5%, compared with 54% due to en
vironmental factors: within a farm, the variation due to breeds 
increased to 25 %. The wide variation in performance within 
anv one breed must also be recognized. 

Other studies have provided evidence of the relative growth 
and maturity rates of some common breeds and crosses 
(Table 4 ). The Friesian, at one end of the scale, with a high 
meat : fat ratio., is late maturing with the fastest growth rate. 
At the other end of the scale, the Angus and Jersey breeds are 

TABLE 4: RELATIVE GROWTH AND MATURITY RATES OF SOME 
COMMON BREEDS AND CROSSES IN NEW ZEALAND 

I 
I 
I 

Increasing 
growth rate 
potential 

I 
I 
i 

Angus 
Jersey 
Hereford 
Hereford X Jersey 
Charolais X Jersey 
Friesian X Jersey 
Hereford X Friesian 
Charolais X Friesian 
Friesian 

t 
I 
I 

Increasing 
early 
maturity 

I 
I 
I 
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the earliest maturing (low meat : fat ratio) with the slowest 
growth rates. The range is spanned by the other breeds and 
crosses, traditional beef breed crosses leaning towards the 
Angus end of the scale, and Friesian crosses in the opposite 
direction. 

Late maturing breeds and crosses, typified by the Friesian, 
do not fatten readily under New Zealand grassland systerps of 
production. A high proportion of the late maturing types 
grade Y.A.Q. with high meat: fat, low meat : bone ratios. 
Early maturing cattle ( e.R., Angus, Hereford) achieve G.A.Q. 
or F.A.Q. grades with their relatively low meat : fat and high 
meat : bone ratios. 

This additional versatility of beef production, using breeds 
and crosses as one of several tactics , is a most striking feature 
of recent progress. Our national range of beef products sale
able overseas has now widened in satisfaction of varied de
mands. From the farmer's point of view, there is recognition 
that price differentials between beef carcass grades fluctuate 
from season to season and within a season, as shown in Fig. 4, 
and the highest priced grade today may not necessarily be so 
tomorrow. 
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FIG. 4: Schedule prices ($ per 100 lb carcass weight) offered by one 
North Island exporter for different classes and grades of beef for export. 

The ability to fatten cattle is not necessarily a prerequisite 
of financial success in beef production. Indeed the most 
profitable form of beef production over the past five years has 
been bull beef with consistently higher schedule rates than 
any other grade, as shown in Fig. 5. Coupled with h igh stock
ing rates, there are recorded outputs on commercial farms of 
up to 600 lb of bull carcass beef per acre per year, offering 
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FIG. 5: Opening schedule prices ($ per 100 lb carcass weight ) for different 
classes and grades of beef for export. 

profitability competitive with dairying. Higher levels of pro
duction per acre are being recorded in research trials in 
progress throughou t the country. 

The physical performance of a breed or cross can, however, 
be greatly modified by the type of farm-high or low fer
tility-and the level of feeding, or stocking rate, employed. 
Recognition of these interactions between breeding and feed
ing, and how to take advantage of them, has emerged recently. 
The position is illu strated diagrammatically in Fig. 6. Market 
demands, as specified by carcass weights, grades and schedule 
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FIG. 6: Diagrammatic representation of the relationship between breed 
type and carcass grade of steers as modified by farm fertility and stocking 

rate. 

prices, can be met by promoting interactions between growth 
and maturity rates of breeds and crosses with management 
levels in production systems. 

But the progress achieved has not been restricted to farm 
production practices. Marketing systems for buying and 
selling store cattle have received attention and a more rational 
approach is being adopted. The first organized sale by weight 
of 700 beef weaners from dairy herds took place at Hamilton 
in late 1967. These sales mushroomed, and in 1970 over 14,000 
weaners in six recorded auctions provided a valuable service 
to farmers and resulted in the kind of information shown in 
Fig. 7. 

There is no doubt that these sales have contributed to the 
massive uptake of surplus dairy animals for beef production 
-from fewer than 15,000 in 1965 to nearly 400,000 in 1970. 
The emphasis on weighing beef cattle is now filtering through 
the industry. The first auction using liveweight of traditional 
heef weaners took place at Omarama this season-despite 
the apparent opposition of some stock agencies. Another 
South Island innovation of importance in this field has been 
the pioneer contribution of M. Lawlor in establishing cattle 
syndicates where the weight of animals is a basic principle of 
the operations. In addition, in the North Island particularly, 
there is evidence of rapid growth of contractual private sales 
0f calves and store stock, with formation of specialist rearers; 
::ind in all these developments liveweight plays a vital role . 

Thus, the progress made in recent years covers all aspects 
of the complex cycle from conception to consumption. 
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PROSPECTS 

B. P . Philpott, in a recent paper, has analysed projections 
for the world beef trade generally and the part played by New 
Zealand now and in the future. Based on a number of speci
fied assumptions, Professor Philpott offers a projection for 
New Zealand representing an increase in exports of 100,000 to 
130,000 tons of beef over the next decade at reasonable prices 
(Fig. 2) . A great deal depends upon the degree to which the 
pool of surplus dairy animals is harnessed for beef production. 
The marked increase in use of Friesian semen in the national 
dairy herd-frorri less than 1.5 % of all inseminations in 1954 
to over 50% in 1970-will make available a growing number 
of suitable animals (Table 5). It is from this source that 
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TABLE 5: ESTIMATES OF THE BREED AND SEX COMPOSITION 
OF THE ANNUAL SURPLUS OF DAIRY CALVES IN 

NEW ZEALAND 

Breed/Cross 
No. of calves Friesian X 

('000) fersey fersey Others* Friesian Total 

Estimated 1963 
Male 718 73 78 120 989 
Female 248 25 27 41 341 
Total 966 98 105 161 1,330 
% 73 7 8 12 100 

Estimated 1970 
Male 699 134 51 223 1,107 
Female 285 54 36 91 466 
Total 984 188 87 314 1,573 
% 63 12 5 20 100 

*Milking .Shorthorn, Ayrshire, beef-bull crosses. 
Source: New Zealand Dairy Board, Farm Production Division (pers. 
comm.). 

prospects for an immediate increase in production will be 
realized. Although beef breeding cow numbers have increased 
in some areas of the country-at the expense of selection-it 
takes an appreciable time to exert an effect on beef output. 

New Zealand is thus involved in, and geared for, a period 
of marked expansion of beef production and exporting. This 
change of emphasis in the agricultural scene is likely to con
tinue if the prices for our animal products remain at about 
'present levels. The degree to which the dairy industry enters 
into beef production as a major enterprise, a factor largely 
dependent upon political discussions taking place in Europe 
at present, could have a profound effect upon the position. 

Assuming, for the moment, that it is desirable to seek 
achievement of this national potential for beef production in 
New Zealand. it is necessary to consider whether the industry 
itself is capable of meeting the challenge. Here some doubts 
must be expressed. The catastrophic effects on the North 
Island farming industry of inadeauate killing and processing 
facilities for cattle have been regrettably evident in recent 
years. But additional plant and equipment at freezing works 
involves great capital resources, and skilled labour is also in 
short suooly. Farmers need encouragement to devise breeding 
and management systems to spread the kill of cattle more 
evenly through the year. Processors need to balance the cost 
of providing additional facilities against the costs of inducing 
farmers to adopt a less seasonal bias in their production 
programmes. 

At the orocessing end. there is the real orosoect of achieving 
more effective use of the raw beef nroduct. Greater orocessing 
in depth appears essential if the full value is to be realized. 
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But the real prospects for beef production in New Zealand 
lie with the farmers, especially the younger ones not chained 
to traditions but able and willing to try new techniques. Given 
the economic incentives, the New Zealand farmer is more than 
equal to the challenge and opportunities presented. Perhaps 
he can adopt the "insurance policy" approach to production 
propounded so ably by a leading exporter and processor, 
F. R. A. Hellaby. He envisages that prices for different types 
of beef will fluctuate in the future, as in the past, but that the 
fluctuations will not necessarily be synchronized. Thus, he 
suggests a beef producer should run some cattle suitable for 
the local trade, some heavy cattle for the export institutional 
trade, some bulls, some steers suitable for the manufacturing 
trade, and so on. The philosophy has considerable merit and 
attention needs to be given to solving the management prob
lems inherent in the proposed system. 

Prospects for the future thus appear bright but are unlikely 
to be achieved efficiently or easily with the present unco
ordinated organization of the industry. The farmer is an 
important component part of an integrated and precise 
system of food production. But he cannot, nor should he, 
work in isolation. 

PROBLEMS 

It would be quite unrealistic to expect maintenance of the 
progress recorded in the past few years, or the realization of 
prospects ahead, without hurdles to jump. No doubt the 
future will bring problems which we cannot today forsee, 
but there are other problems demanding attention no.w, re
quiring solutions based on factual information. 

The most serious of these problems is the urgent need for 
an organizational home for this Cinderella industry-an in
dustry, ironically, now earning such a high proportion of farm 
and export income. At present an orphan, the industry lacks 
cohesion; there is little or no opportunity for interchange of 
views among farmers, research and extension workers , meat 
processors, exporters and retailers, grading and marketing 
experts . Until such time as this i>roblem is tackled and solved, 
just so long will the industry stagger blindly ahead. 

This need for consolidation and integration of our beef 
industry forces will become increasingly apparent as the 
inevitable development of artificial meats (based on plant 
protein or petroleum derivatives) gathers momentum. The 
development of meat substitutes is taking place rapidly in 
those countries of ma.ior importance to New Zealand, namely. 
the U.S.A. and Japan. The situation is not dissimilar to that of 
the butter-margarine or wool-synthetic fibre relationships. 
Low cost production of meat, especially manufacturing grade 
beef, will play a vital role in the challenging times ahead. 

A continuing and expanded educational programme for all 
people involved in the beef industry is another requirement. 
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Farmers are served by their advisory services but the same 
cannot be said for others in the industry. 

The complex problem of carcass grading and the relation
ship of grades to consumer demand and schedule prices 
offered by processors needs an impartial enquiry. Where is 
the logic in supporting two different carcass gradinp. systems 
--one for export and another for the local market? The 
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operation of beef carcass grading scheme is a splendid 
example of an ad hoc approach to a subject of vital import
ance, especially to producers. We need a factual answer to 
such a question as: Do the differences in meat yields and 
market realizations between steers and heifers, and between 
grades and weight ranges, warrant present price differentials? 
From experimental work, and realizations from "owner 
account" marketing, more than faint suspicion of present 
schedule values is aroused. Such questions can be answered 
only by sustained collection and analysis of industry inform
ation upon which rational decisions on grading can be based. 

Finally, the problem of future supplies of animals for beef 
production will loom larger in the years ahead. Ways of 
making better use of existing animals need examination. The 
national loss of calves at and soon after calving is staggering 
;md demands full investigation. The astronomical prices paid 
for young cattle this season (Fig. 8) spell danger ahead and 
illustrate the animal shortage problem, especially in the So_uth 
Island. The North Island is rather better served in this con
text because of the reservoir of stock available from the dairy 
industry. 

CONCLUSIONS 

Progress achieved in beef production over the past few 
vears represents a landmark in the agricultural history of New 
Zealand. The prospects ahead are cautiously bright at both 
national and farm levels. Realization of these prospects will 
demand satisfactory solutions to known and new problems. 
The need for a co-ordinating authority to serve the beef in
dustry is by far the most urgent requirement. 

It was to these same aspects of our beef industry that the 
New Zealand Institute of Agricultural Science recently turned 
.its skills and resources . The Institute has published. a book 
<Campbell, 1970) which warrants a prominent position in the 
library of anyone connected with the industry. This paper is 
little more than a superficial commentary drawn from that 
authoritative work. Most of the information presented here 
has been extracted from its 656 pages. 
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BEEF CATTLE BREEDING 
ON THE CANTERBURY PLAINS 
An Interim Report 

A. M. NICOL 
Animal Science Department, Lincoln College 

INTRODUCTION AND AIMS 

Present prices for young beef cattle indicate that the demand 
for them is high. The number of breeding cows in the South 
Island is low, and their rate of increase in the traditional 
areas of beef breeding is limited. Since the dairy cow popu
lation in the South Island is also small, the potential of this 

- source to supply young animals for beef production is also 
limited. 

Diversification of beef breeding herds into areas not tradi
tional to them could help to expand cow numbers. One such 
area is the 500,000 acres of mixed cropping land in Canter
bury. Beef cows have not generally been considered suitable 
for two reasons. First, the rising feed demands of cow and 
calf are in conflict with dry summer conditions and small seed 
production. Secondly, the winter feed requirements of cows 
are high if body weight is to be maintained. 

At the same time, the acreage of cropping in New Zealand 
Is increasing rapidly ( 8.0% per annum) and there are con
::;iderable quantities of by-products available from these. 
Although these straws are of poor feed quality they represent 
many tons of potential feed. Mature cows will consume large 
quantities of poor roughage but liveweight loss will occur if 
such feeding continues for any length of time unless concen
tr.ate supplements are fed (Maxwell, 1969; Ball, 1970) . Hight 
(I 968a) has shown, however. that mature beef cows can lose 
10% of their liveweight in mid-pregnancy without their futu re 
..:alf performance deteriorating. 

It is possible then, that a breeding cow enterprise might 
evolve with the aims of: · 

0) Making use of the cows as scavengers of stubble and con
sumers of poor quality roughage for 6 to 7 months of the 
year; and 

(2) Supplying them with high quality grazing only when it is 
available, from July to November, and when their feed 
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requirements are at their highest, i.e., in the early lactation 
period. 

With these simple aims in view, we set out to establish a 
small beef breeding herd on Ashley Dene, the Lincoln College, 
dry, light land property, to test the feasibility of such a pro
gramme. 

THE HERD 

To establish the breeding herd, 36 Angus and Angus x 
Shorthorn or cross Hereford weaner heifers were purchased. 
Crossbred weaners were bought for three reasons. First, 
weaner heifers (7 to 9 months old) involve a relatively low 
capital investment. Secondly, purebred weaner heifers are 
mainly culls from self-maintaining herds, and, thirdly, Ameri
can research work (Gaines et al., 1966; Turner et al., 1968) 
has shown that crossbred cows have a slightly higher overall 
calf production than purebred cows. The 25% with the lowest 
weight gain from 9 to 14 months were culled and the remain
ing 28, at an average liveweight of 620 lb (range 570 to 730 lb), 
put to the bull on October 22, 1969. A further 16 crossbred 
heifers were added on October 14, 1970 when mating com
menced. Their average weight was 615 lb (range 570 to 685). 

RESULTS 

Feeding and Liveweight Changes 

Figure 1 shows the change in liveweight of the heifers over 
a 12-month period from October 1969 to their present weight 
in May 1971. The appropriate feeding levels are indicated. 

A number of points can be noted: 

( 1) The high levels of liveweight gain in the yearling heifers 
in both years over the .period October to December ( 1.93 and 
1.65 lb per day in 1969 and 1970, respectively), despite the 
decreasing availability of pasture. We are constantly amazed 
at these high growth rates on apparently meagre feed, and 
this requires more study. 

(2) Peak summer liveweight is reached in late February after 
scavengii:i.g of the barley stubble. Peak liveweight was 820 lb 
for the 20-month in-calf heifers in 1970 and the same animals 
a year later reached 915 lb. The 1970 group of in-calf 20-month 
heifers reached only 756 lb. The main reason for this lower 
peak liveweight is that they are of an earlier maturing strain. 
Over this scavenging period, both straw and fallen grain are 
consumed avidly. In February, 1971, for instance, 24 acres of 
stubble supported 22 heifers and eight calves plus 16 yearling 
heifers for six weeks. 

( 3) Barley straw was fed to appetite. It was fed on the ground 
in 1970 and in large racks, capable of holding two or three 
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FIG. 1: Ashley Dene heifer liveweights, 1969 to 1971. 

days' supply, in 1971. In 1970 the heifers ate approximately 
16 lb per head per day (or approximately two-thirds of their 
maintenance requirements). This amounted to 52 bales per 
head over the whole period from March 12 to June 20. They 
were confined in a plantation at about seven per acre. ( Simj
lar intakes are being obtained over this present season.) 

There was a relatively slow decline in liveweight until early 
May when presumably the colder and wetter weather caused a 
faster decline, so that a total of 70 lb liveweight was lost over 
the straw feeding period. This represents a fall from 800 to 
730 lb, or a loss of 8.7% of liveweight over the four months. 
(The trend in 1971 is similar so far.) 

( 4) One group of 14 heifers in 1969 was supplemented, over 
the barley feeding period, with a urea/molasses lick supplying 
0.5 lb molasses and 1 oz urea per head per day. Although this 
reduced the liveweight loss in this group by 15 lb, it did not 
have any significant effect on the calf birthweight or sub
sequent growth rate. 

(5) A month before calving was due to commence (July 27) 
the heifers had access to short pasture and liveweights im
proved slightly by 0.58 lb per day to give an average calving 
weight of 760 lb. 

(6) As the animals calved, each heifer and her marked calf 
were moved on to good autumn- and winter-grown ryegrass 
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and eventually on to spring pasture. Thirty-three acres were 
available from calving till the end of January. This was a 
stocking rate of 2/3 heifer and calf per acre. Over this period 
there was a considerable increase in the heifers' liveweights 
from 760 to 920 lb which was a daily gain of 0.92 lb/day. 

Calf Production 

Calving Percentage 

All 28 heifers were diagnosed pregnant on March 12, 1970. 
Twenty-two calves were present at weaning on March 18, 
1971. This represents 80% calf survival to weaning based on 
heifers put to the bull. The six losses consisted of one heifer 
death, two heifer abortions (possibly due to eating Pinus 
ponderosa needles), one heifer empty, 1 dead calf and one 
case of hydropsamnii (an excessive retention of amniotic 
fluid). One birth was assisted. Under controlled conditions 
such as ours this percentage should be higher. Mean calving 
date was August 16-the spread from July 28 to September 11 
(6 weeks). 

Twenty of the 22 heifers were again diagnosed pregnant on 
March 18, 1971 (90% ) . 

Calf Liveweight Gain 

The average birthweight of the 22 live calves was 52 lb 
\range 40 to 65). The average liveweight gain from birth to 
weaning at seven months of age was 1.66 lb per day, giving an 
average 210-day weaning weight of 400 lb. 

Walker (1963) has shown that the milk production of beef 
heifers is relatively unimportant to calf liveweight gains after 
three months of age. Furthermore, early weaning would per
mit, in our system, high quality summer feed (luceme) to be 
fed to calves only, with cows returning to poor roughage diets. 
A small number of calves were weaned at three months of age 
at an average liveweight of 230 lb, and five months of age and 
302 lb liveweight. Both groups were weaned on to lucerne 
which, owing to the dry season, was not as plentiful as 
desirable. Table 1 shows their gains over various periods. 

TABLE 1: CALF GROWTH RATES (lb/day) 

Corrected 
Ageat Period of weaning 

weaning Number in growth weight 
(month) group 0-3 3-5 5-7 (lb) 

3 8 1.88 1.39 1.47 390 
5 6 1.71 1.57 1.56 403 
7 8 1.88 1.74 1.38 402 
Average 7-~ 1.84 1.57 1.46 400 
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Although there are no real differences in calf weight gains in 
any one period, it is obvious that calves weaned at three 
months were checked in growth to a greater extent than those 
weaned at five months. Also note the lower weight gains of 
unweaned calves over the 5 to 7 month period when the 
heifers were scavenging stubble. When these calves were 
finally weaned on March 18 we noticed that most of them 
in fact had weaned themselves. Other experimental evidence 
(Hight, 1968b; Nicol, unpubl.) with mature beef cows has 
shown that early-weaned calves may be up to 50 lb lighter 
than conventionallv weaned calves. 

The most interesting effect of the early weaning was not on 
the calves, but on the dams' liveweights. Heifers with calves 
weaned at three months gained 127 lb from October 14 to 
March 18, while those with 5-month weaned calves gained 
106 lb , and those with calves weaned at the traditional 7 
months gained only 52 lb. This difference was still present in 
mid-May. 

There is a significant relationship between birthweight of 
the calves and their weaning weight. For every 1 lb increase in 
birthweight there is a 3 lb increase in weaning weight. 

DISCUSSION 

Although the results presented here are preliminary because 
they involve a small number of cows in one year, if they are 
typical then a number of interesting points can be mad_e. 

In-calf, rising 2-year-old heifers of traditional beef breeds 
can exist for four months of mid-pregnancy on unsupple
mented barley straw. The liveweight loss obtained is con
sistent with management recommendations and helps to re
duce the annual maintenance costs of the breeding cow. 
Further work might well show that other crop residues, such 
as wheat straw, can be equally well utilized in this system. 

The rapidly rising liveweight of heifers in the post-calving 
period appears to result in sufficiently high liveweights to 
enable a high percentage to be remated successfully. This 
large increase in liveweight at this time is essential to enable 
a subsequent 10% reduction in liveweight over the following 
straw-feeding period. The possibility of early weaning of the 
calves from these young cows to assist this gain is an attract
ive proposition which merits further study. 

With the manipulation of liveweight, pre- and post-calving, 
obtained by controlled feeding, there was no problem in this 
case in calving heifers at two years old under this sySfem. 
There seems little reason why it should not succeed with 
mature cows also. 

There is perhaps a little conflict between the necessity to 
control calf birthweight by pre-calving feeding to prevent 
dystocia, and the desire to increase weaning weight from 
increased birthweights. Obviously optimum birthweight must 
be a compromise. 
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With only one year's results there are many answers that 
we do not have. Answers are needed to questions ·such as: 

( 1) When is the optimum calving time in relation to the avail
ability of quality feed for the calved cows and the onset of 
the dry summer? 

(2) What breed or cross of cow is most suited to this system? 

( 3) What other crop residues are available and can these be 
used in the present system? 

( 4) What is the optimum age or weight at weaning and time 
of sale of calves? · 

(5) How profitable is this system in relation to fat lamb pro
duction? 

There are many years of work ahead before we can answer 
these questions adequately but we do feel we have the basis 
of a system which may fill the following needs: 

( 1) Diversify beef cattle breeding to large areas of mixed 
cropping land. 

( 2) Serve a useful purpose as a method of converting the 
large bulky crop residues, of low nutritional value, into beef. 

( 3) Possibly provide a financially-viable alternative to fat 
lamb production on these properties. 
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BEEF PRODUCTION 
IN THE CANTERBURY FOOTHI LL AREA 

R. M. JESSEP 
Farmer, Methven 

In this paper I shall discuss my experiences during a change 
in policy from fat lamb production to beef production-the 
relative profitability of each and the management problems 
that have arisen. 

My property of 586 acres is situated five miles west of 
Methven, at an altitude of 1,320 ft. The average annual rainfall 
is 48 in. The soil types are Hororata and Mayfield stony silt 
and sandy loams. Another property being developed four miles 
away at Alford Forest contributes 90 acres of available 
grazing on Stavely and Ruapuna silt loams. 

Normally this environment produces a pasture growth 
pattern consistent with a long cold winter, a slow spring, a 
good growthy summer unaffected by drought, and a mild 
reliable autumn. 

By the 1968-9 season, having been farming eight years on my 
own account, I had a stabilized policy of fat lamb production 
from Border Leicester x Corriedale ewes. Three paddocks of 
wheat were harvested annually, but the soil type is marginal 
to carry a more extensive cropping programme. The Border 
cross ewes, purchased as ewe lambs, running at approximately 
six per acre, produced an average 135 % of lambs of which 
60 to 70% were normally drafted at weaning, with killing 
weights of 29 to 30 lb. 

Although this policy was giving a satisfactory reward, the 
trend was (and still is) that, to maintain a net financial re
turn, more ewes had to be carried each year, with a corres
ponding increased input of effort. With the outlook of costs 
increasing at an even greater rate, I decided to look at the 
profitability of beef production. To justify such a change, 
cattle not only had to be more profitable but also involve less 
work. 

I decided that if cattle and sheep were farmed separately 
on their own paddocks throughout the season, it would b~ 
possible to analyse from factual results their relative profit
ability, and thus ensure changing to beef production would 
not be a backward step. 

102 
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During the 1969-70 season, two paddocks comprising 47 
acres were stocked with 70 yearling steers-a stocking rate of 
H beasts per acre. The cattle could not cope with the surplus 
growth at this stocking rate, while, relatively, the Border 
cross ewes and lambs, at slightly more than six per acreJ were 
pinched for rations until weaning. This suggested that I could 
consider a conversion stocking rate of 3 to 3! Border cross 
ewes for a yearling steer. 

To analyse profitability I used a simple gross profit per acre 
calculation. The total gross income less the cost of replace
ment for maintaining numbers was divided by the number of 
acres used exclusively by the sheep and caftle, respectively. 
The gross orofits per acre that year were $50 for sheep and 
$63 for cattle. 

The difference at this stage would allow for a $6 per acre 
interest payment on the increased capital overhead for c,attle, 
and still appear attractive in having a lower per-acre cost 
structure. 

Being confident of increasing the stocking rate of cattle to 
two per acre I planned to move out of sheep into beef the 
following year, as far as finance would allow. To add to the 
capital I had available, it was necessary to borrow a consider
able amount. The realism of my figures was then severely 
tested by the scrutiny of a lending institution, and I derived 
more confidence when a loan was approved. 

So last autumn and winter. I purchased 410 rising yearlings 
of various breed and sex, but basically better-than-average 
beef-bred weaner steers to sell at 18 months of age. These 
were run alone . without competition from sheep grazing on 
aporoximately 187 acres of pasture. 

During the winter, these cattle devoured 25 acres of winter 
feed, a quantity of straw hay, and also some purchased off-the
farm feed. 

The stocking rate therefore, including the acres of winter 
fee_d, was just on two beasts per acre. 

TABLE 1: CHANGES IN LAND USE, 1968-9 TO 1970-1 

Wheat-acres 
Ewes carried 
Yearling cattle 

1968-9 

85 
3,000 

1969-70 

82 
2,900 

70 

1970-1 

75 
1,800 

410 

Table 1 shows the changes in land use during the period 
1968-9 to 1970-1 . 

The financial result at the end of the 1970-1 season, shown 
in Table 2. is a simplified summary of the actual figures taken 
from my accounts. 

The awffa!le 18-month steer sellinP.: at $120 was replaced at a 
cost of $74. On the sheep side, the low replacement cost is for 
rams only as the Border cross ewes were mated to Coopworth 
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TABLE 2: FINANCIAL RESULTS, 1970-1 SEASON 

Cattle 

18-month steer, 490 lb 
-$24.50 $120 

Replacement 74 

$46 
At 2 per acre 
Gross profit per acre .... $92.00 

Direct costs per beast 
Interest at 7% $5.00 
Vet, dipping, etc. 1.10 
Purchased feed , 

grazing, etc. 0.85 
Freight 3.50 
Death rate, 1.0% 0.75 

$11.20 
At 2 per acre .... $22.40 

Gross margin per acre .... $69.60 

Sheep 

Gross revenue per 
ewe 

Replacement 

At 6 per acre 
Gross profit per acre 

Gross profit per acre 

$8.75 
0.25 

$8.50 

... . $51.00 

.... $51.00 

rams last season, and the ewe lamb progeny, necessary to 
maintain numbers, were retained. 

The more important direct costs for cattle amounted to 
$22.40 per acre. Because of the high labour content in the 
direct costs of sheep, figures would largely be an estimation 
only, so I prefer to leave these to your own assessment. 

Thus, the result compares a relative gross margin for beef 
of $70 per acre, with a gross profit for fat lamb production 
per acre of $51, with a big saving of labour in producing be_ef. 

MANAGEMENT 

From early spring, I adopted a rotational grazing system, 
with 300 steers in one mob on 20- to 28-acre paddocks. This 
grazing pressure of approximately twelve beasts per acre was 
designed to give efficient pasture utilization, but as they came 
back to a paddock for the second and third time it was 
obvious that these young animals were as fickle as lambs and 
preferred the more palatable grass between the growthy urine 
patches. As I was not prepared to check their growth rate by 
holding them on the paddock long enough to clean it up, 
utilization became less and less efficient as the spring pro
gressed. Break grazing to achieve a grazing pressure of 30 to 
40 beasts per acre would possibly work, as under intensive 
dairying, but the extra work involved does not appeal. 

After weaning, ewes effectively cleaned up these rank un
palatable cattle paddocks and a sheep paddock was shut up 
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for cattle to compensate for the acres lost to sheep. This 
worked well. The cattle utilized 100% of grass that had pre
viously been grazed by sheep. My second mob of cattle, 100 
heifers that had been almost set-stocked since the spring, 
were on more meagre rations. Being conditioned to eating the 
unpalatable patches, they are now, at 18 months of age, clean
ing up paddocks behind the steers like a gang mower and 
still doing reasonably well. Next season these cattle, having 
calved as 2-year-old heifers, will be rotated behind the yearling 
steers in an attempt to solve this problem. 

Potentially grass grub and porina threaten the longer cattle 
pasture mo:re than would be the case under sheep grazing. 
One paddock has been sown this spring in tall fescue Sl 70 
and 'Grasslands Kahu' timothy as a possible counter to this 
threat, and at this stage looks promising from a production 
viewpoint. 

Evidence from trial work at Invermay suggests a reduction 
of up to 25 % in pasture dry matter production under pro
longed grazing by cattle alone. If this is caused by the poorer 
distribution of nitrogen returned by the animal, there could 
be a case for the use of nitrogen fertilizer in the spring. 

In the wintering of large numbers of young cattle, there is a 
lot to learn. Unless cattle are shut on a winter feed crop, 
pugging on a run-off during wet weather can be extremelv 
detrimental to subsequent soring pasture production. A small 
sacrifice paddock preferably on a seam of shingle would be 
good business. Just maintaining young cattle on straw or hay 
with pasture oickings may in some seasons have a olace, but 
even with some comoensatorv growth thev would finish con
siderably later than cattle fed at above maintenance l~;rel. One 
lesson learnt last winter was the importance of not chani;ing 
too raoidlv from one type of feed to another. A mob of 200 
steers, having wintered extremely well until August, were sent 
grazing off the farm, and with a change in diet lost 20 lb live
weight in 14 days. Because of the cold winter and slow growth 
resnonse in the soring on mv orooerty, I am honing to graze 
a big proportion of the cattle, during late winter and early 
soring. on the warmer, drier areas down-country where croo
ning orerlominates. Pavment for the grazing on a weight-gain 
basis (initially discussed at last year's conference) aonears to 
be attractive to the srraziPr. and to the owner of the cattle who 
should achieve better killing weights in the autumn. 

At this stage. there aooe;oirs to be a minimum of oroblems 
with stock h e::i lth. Almost all the cattle have thrived when the 
grazing available has been adeauate. The death rate for the 
twelve months' oeriod has been 1 %. However. it is a frighten
-ing tho11P-ht that in a season when bloat is orevalent a de::ith 
rate of 5% or more could occur. C::ittle were soraved for lice 
in the autumn and again in the snrini;. After ourc:hase in the 
autumn. ;oiJJ stock were drenched. but not since-this decic;ion 
was aided bv two nep-::itive checks of f::ier.::il samnles. A n11lnv
kirlnev and selenium iniection was adminic;tererl in the snring, 
and selenium alone has been given every 2 to 3 months since. 
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Cattle, throughout the season, were "loose", but the feeding of 
straw, when time allowed, provided an effective answer . It is 
interesting that under adequate pasture feed conditions any 
dry fibre feed-out is always cleaned up to the proverbial last 
straw. 

With fat lamb production there are a number of short-cuts 
in achieving maximum carrying capacity-such as early wean
ing and putting weaned ewes on to a maintenance die t. Simi
larly, wth beef, it is important to find the short-cuts. As the 
young beasts at 600 lb liveweight in the spring may be stocked 
at up to three per acre, by December their weights are 
approaching 800 to 900 lb and the extra intake dictates that 
the stocking rate must be reduced. Selling off the tops from 
December onwards becomes the obvious short-cut, allowing 
the lighter ones every chance to finish well before winter. 
There is evidence that once a beast attains a liveweight of 
900 to 950 lb its feed conversion efficiency in producing red 
meat declines markedly. So the earlier autumn sale of the 
majority of 18-month cattle allows a surplus of autumn-saved 
grass that could provide the major part of winter feed re
quirements. 

TABLE 3: BEEF LIVEWEIGHT GAINS 
Average of 300 Steers 

Date 

May 1, assessed as ... . 
August 5, weighed as 
October 21 
December 5 
January 12 
March 9 
April 30 

365 days , 545-lb; 1.5 lb 

Live wt 
(lb) 

470 
600 
668 
822 
841 
938 

1,015 
per day 

Weight gain 
per day (lb) 

1.5 
1.2 
3.4 
0.5 
1.7 
1.5 

The liveweight gain figures (Table 3) show many changes 
throughout the season. Scales were not available for use until 
August so the autumn liveweight of the weaner steers was 
estimated at 470 lb. Winter feeding on turnips and chou
moellier, straw and autumn-saved grass produced very good
looking, healthy animals by August 5. In the next period up to 
October 21, the temporary weight loss of 20 lb, followed by a 
lack of pasture growth in a spring that was colder than usual, 
produced a disanpointing weight gain of 1.2 lb. 

Until December 5 it apoears that compensatory growth 
applied temporarily-after being held in weight gain during 
the previous month-with a very satisfactory 3.4 lb per-day 
average. The very low average figure for the ensuing 37 days 
-0.5 lb-I am unable to explain. There is always a margin of 
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error in setting the scales but it would not have been as great 
as that. 

During late summer and autumn, under dry but adequate 
feed conditions, weight gain was consistent at H lb per day. 
The average liveweight for the full year, at 1.5 lb per day, does 
not seem high compared with published figures . But this has 
produced a satisfactory result of 545 lb net gain per beast. 
With two beasts per acre this gives a figure well in excess of 
500 lb of meat produced per acre. 

My intention, in the meantime, is to stabilize ewe numbers 
so that they occupy one-third of the farm, with cattle occupy
ing two-thirds. A small herd of breeding cows could be run for 
flexibility in pasture management, wintering, and to reduce 
dependence on the store weaner market. 

In summary, beef production on my property appears to 
be the most profitable stock policy today. The environment is 
particularly suited to this type of farming with a combination 
of adequate rainfall and free-draining soils. The increased 
capital outlay necessary for the change to beef is staggering 
-3 to 4 times as much as fo r sheep-but if this hurdle can be 
overcome, the investment is more than justified in net returns , 
and less labour is involved to achieve this. 

There is a big potential for beef production in Canterbury. 
This is especially so in the higher rainfall foothills area where 
adequate growth during the summer is assured. The warmer 
drier soils nearer the coast would be relatively better suited 
to holding and fattening beef during the winter and spring. 
The only limitation to a widespread application of beef pro
duction would be the finance available, and this today is 
almost entirely a reflection of Government policy. 

Current market trends will play such a major part in the 
success of a cattle policy from one year to the next that I 
feel it most important to retain a flexible outlook as to the 
type of stock carried. The outlook for consumer beef at the 
moment is good, but as an individual farmer with little con
trol over the price received, my one concern is to ensure that 
a minimum of investment is used for specialized buildings, 
olant, etc., that would commit me to a particular system any 
longer than it was prudent to be so. 
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DAIRY BEEF PRODUCTION IN SOUTHLAND 

G. L. WALKER 
Farm Consultant, Invercargill 

Before discussing dairy beef, I would like to generalize on the 
subject of beef in the Southland environment, for basically 
management of traditional beef and dairy beef are the same. 

By Southland, I mean the higher rainfall areas where rain
fall exceeds 30 in. per year; this is a coastal belt 20 miles deep, 
extending into South Otago. By virtue of a cold dry winter 
and cool damp summer, the Southland climate is ideal for a 
pastoral-based farming system. While high-yielding cereal 
crops can be grown, this is not without difficulty and risks in 
the way of disease and harvesting problems. Therefore, 
several decades ago, having bad his fill of milking cows on 
cold wet mornings, the Southland farmer became a sheep 
farmer. ·""fil l 

Today he is faced with the same problems, as face all other 
farmers in the country, leading to falling profit margins. The 
answer has been the same as elsewhere, to intensify and then 
subsequently diversify. As a result, stocking rates of sheep 
have increased until many of the more efficient farmers are . 
running in excess of 7.5 stock units per acre. This brings the 
obvious problems of peak labour and feed demand periods. 
One answer to both of these is beef oroduction. In the rela
tively short period of the beef boom it bas become apparent 
that not only can the pattern of feed requirements of beef 
cattle be complementary to sheep requirements, but stan
dards of production per animal and per acre are among the 
highest obtainable in New Zealand. 

Fiimre 1 shows average dry matter production for coastal 
Southland over a period of four years. Important features are: 

"1111 
( 1) The absence of a marked summer-autumn feed shortage. 

(2) The low level of winter dry matter production with a 
rapid lift following in spring. 

108 
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FIG. 1: Dry matter pasture production-coastal Southland average over 
four years. 

Line (a) represents daily feed requirements of three 600 lb liveweight 
yearlings per acre growing at 2.5 lb liveweight per day. 

Line (b) represents daily feed requirements of two 850 lb liveweight 
animals per acre growing at 2.5 lb liveweight per day and reaching 
1,050 lb liveweight. 

These features mean, first, that ample good quality feed is 
available to maintain good growth rates until the animals are 
up to 20 months of age. 

Secondly, animals such as fattening beef which do not have 
a critical feed requirement about the time of the spring flush 
are complementary to the lambing ewe at this time. 

Thirdly, the low level of dry matter over the winter means 
either fodder crops have to be grown, summer surpluses con
served, or feed bought. The amount of supplementary feed 
required by beef animals is approximately double that re
quired by the ewe flock on a spring stock unit basis. 

Thus, having intensified farming on a pastoral basis and 
having realized· the need for some diversification, farmers have 
turned to beef. Not only has this eased the feed and labour 
requirements at peak periods. but the opportunity to increase 
financial returns from a given area has arisen. 

Although I hesitate to discuss financial returns without pro
viding more details, I would like to illustrate this noint of 
profit by simply stating that at a soring stocking of 7.5 stock 
units per acre, a gross margin of $40 per acre can be obtained 
from a ewe flock, and at 2.6 yearlings oer acre a gross margin 
of ~80 oer acre obtained from fattening beef. 

This change into beef production and the realization of the 
financial advantages, have been made possible by a change in 
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management. Formerly sheep have taken preference through
out the spring and fattening cattle have been set-stocked 
among them. Growth rates have been limited by this policy, 
and animals were not killed until six months older than at 
present. Now however, yearling cattle are being run on their 
own and grazed on a rotational system. 

A brief summary of the pattern of beef production is that 
weaner cattle are purchased at the sales in March and April 
at liveweights of 400 to 500 lb and run on grass until May or 
possibly early June, depending upon how wet conditions be
come. Some weaners are then taken through until spring on 
swedes or choumoellier, plus hay, but more often an old cow 
shed, a sawdust pad under trees, an area of waste land or 
possibly a wintering barn, is used to hold the cattle. They are 
fed a maintenance ration, or slightly better, of hay and per
haps grain. Little grass is fed over the winter as on many 
properties it is used for winter grazing by sheep. The use of 
some of the grass for cattle is being investigated to reduce 
the amount of conserved food required. This amount would 
normally be up to 25 bales of hay per weaner for the winter. 

Once the bulk of lambing is over, in, say. late September, 
the yearlings are put on to saved grass (which migh t have 
been boosted with nitrogen) at 2.5 to 3 beasts per acre and 
rotationallv grazed. At this point the animal should weigh 
between 500 and 600 lb liveweight. During the spring period 
until the lambs are weaned in December, the cattle w rnI con
tinue at the same stocking rate and on the same gr azing 
nattern, gaining weight at 2t to 3 lb per head ner day. Since 
December is the peak growth period and the ewe flock's 
ration is cut back, grass for winter feeding can be conserved 
at this time and the cattle moved around the farm at a re
duced stocking rate, competing only with lambs for grass. 
Having maintained a growth rate during the vear of 2t lb ner 
head ner day, by March the cattle will be reaching weights of 
1,050 lb Jiveweight . sufficient to kill out at about 525 lb. The 
range will cover 475 to 600 lb denending uoon the management 
skill of the farmer and the quality of the cattle. 

As an indication of the increase in beef nroduction in South
land, the total beef cattle kill has risen during the oast three 
years from 44,750 to 51,500 to 69,250 in the 1969-70 season. 

No records are kept of dairy beef killed, but assuming some 
2,500 calves were brought down from the north 18 months 
ago and 17 .000 to 18 .000 local dairv-bred calves are avaifa.ble 
for fattening, then about 17 .000 dairy beef animals could have 
been killed. This is after deducting bobby calves and local 
consumption requirements. 

Total ox, heifer and bull kill last year at Southland Works 
was 54,000, so it can be assumed that about 31.5% of the total 
kill was made up of dairy beef animals. 
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DAIRY BEEF 

Dairy beef means almost exclusively Friesians. Why dairy 
beef? First, relative to the fattening areas of the Canterbury 
Plains, Southland has little store country producing weaners 
for sale; also, many of the properties carrying breeding cows 
through development are capable of finishing their own 
weaners. Thus, dairy beef is required to fill the demand for 
weaners on the finishing country. 

Secondly, as a means of setting up a beef-finishing enter
prise, while avoiding the considerable cash outlay normally 
involved, some farmers are buying and rearing week-old black
and-white calves rather than purchasing beef weaners in the 
autumn. 

Thirdly, until this year farmers have found some beef-bred 
animals can mature too quickly to take full advantage of 
autumn growth. Since the yield grading system, which has 
been in operation in Southland for some years now, penalizes 
the animals that have laid on too much fat, it was felt the . 
Friesian would give full utilization of the autumn feed while 
still grading F.A.Q. or G.A.Q. 1 at a heavier weight. 

Fourthly, while the premium was being offered for bull beef, 
farmers took advantage of it to raise black-and-white bull 
calves; this gave freedom from grading worries, the advantage 
of a better growth rate and a premium on the meat produced. 

The problems that farmers face in raising dairy beef in 
Southland can be discussed under three headings: Sources of 
Dairy Beef Animals; Prices Paid for Dairy Beef Calves; and 
Effect of Grading Standards. 

Sources of Dairy Beef Animals 

Southland does not have a large milking cow population by 
other area standards-only about 26,000 cows-and calves are 
being brought in from other dairying areas by mercantile 
firms and private individuals. These areas include the Taieri 
Plains, South of Dunedin, Canterbury, a major source of large 
batches of calves and, to a lesser extent, the West Coast. 
There have also been a few trial shipments from the North 
Island. 

The Taieri calves are either sold privately or through sale
yards. They travel only 100-odd miles, so that little time 
elapses and they can be purchased suffering as little check as 
the local calves. 

Canterbury calves are being brought south in large 
numbers, either by rail or road. In the case of rail, a period 
of 30 hours elapses between departure and arrival. Depart
ment of Agriculture livestock inspectors ensure only mature, 
healthy calves are sent. They are fed before embarking on 
rail and before leaving the point of dispersal in the south. 
They must also be transported away in covered trailers. 

These precautions mean that the calves endure a period 
without feeding only slightly longer than would normally 
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occur. Certainly, some check is suffered which can have an 
effect if conditions are not ideal, and losses in these calves 
can be slightly higher than in local or Taieri calves. 

Road transport is quicker, but perhaps a little rougher on 
the calves. Only 14 hours are required to bring them down by 
road. Again, in most cases, precautions are taken to safe
guard calf health. 

Road transport is quicker, but perhaps a little rougher on 
the calves. Only 14 hours are required to bring them down by 
road. Again, in most cases, precautions are taken to safeguard 
calf health. 

A small number of West Coast calves have been brought 
over, but have not proved as popular. This is because of a 
greater Jersey influence, and because a higher incidence of 
Tb in coast cattle is feared by the farmers. One or two 
attempts have been made to bring North Island calves south 
by land, but these were doomed by major health problems. 
Demand today does not warrant trying again either by land 
or air. 

Probably more than 11,000 calves have arrived in South
land from north of Dunedin over the past two years. One of 
the largest organizations concerned, a mercantile firm, has 
handled almost 50% of these. A slight falling-off in demand 
has been attributed to health problems in some shipments of 
calves not adequately cared for, to increased prices (these 
have doubled in the past two years), and to the recent grading 
troubles. 

Dairy Beef Calf Prices 

Three years ago, local black-and-white steer calves could be 
bought for $12 or $13. A rapid increase in demand saw the 
northern calves being brought down and the following year 
these and local calves were available at $18 to $20; today, they 
are selling for $35. Obviously there is a break-even point with 
weaner cattle and Table 1 gives some idea of the relative costs. 

TABLE 1: COSTS OF REARING WEANER CATTLE 
Ten calves purchased; one death 

Purchase 10 at $35 .... 
Milk powder, 9 at $·11 
Health, 9 at $2.50 .... 
Repairs and maintenance, equipment, 

power, etc . .... 
Summer grazing, 1.5 ac. at $37 
Interest, $470 at 7% (6 months) 

Total 
Cost per weaner 

$350.00 
99.00 
22.50 (3 drenches, 1 dip, drugs) 

4.40 
55.50 
17.60 

$549.00 
$61.00 (excluding Jabour) 
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On April 28, medium black-and-white steers sold at $65 at 
the Lorneville saleyards. It would seem, therefore, that, for 
there to be any cash advantage and a return for labour in
volved, $30 per calf is the maximum that should be paid at 
present. In the table, the calf feeding costs were for spring
reared calves . At other times of the year, costs could be con
siderably higher. 

Grading Problems w ith Dairy B eef 

In the past, Southland's major problem has been excess 
condition rather than lack of finish on carcasses generally, 
hence the introduction of the yield grading system. The pro
portion overall of other than G.A.Q. animals is low and at 
one major beef killing works last year 80% of ox and heifer 
cattle graded GA.Q., 17 % F.A.Q., 2% Y.A.Q. and less than 1 %, 
boner. Even before this year, dairy beef has been down
graded to a greater extent than this . Probably some 65 % has 
graded lower than G.A.Q., with most of it F.A.Q., at little loss 
to the farmer. This year, however, the position has altered 
markedly and it is estimated that in the region of 90% of 
dairy beef animals are being downgraded, many to Y.A.Q. The 
direct effect of this on the farmer's pocket has accounted for 
the drop in numbers of black-and-white calves and weaners. 

Why has this change occurred so suddenly? One undoubted 
reason is the poor finishing season in the south this year; not 
only are cattle weights and grading affected, but lamb weights 
and the number of seconds reflect the conditions. This has 
probably disguised another probability, that the danger of 
over-supply of manufacturing-type beef is becoming an em
barrassment to those concerned with marketing and sub
sequently grading standards are being toughened. The fairness 
of these grading standards to dairy beef would seem to be 
open to question. 

Admittedly a certain proportion of dairy beef must in
evitably be downgraded. Compared with beef animals they 
are reared artificially, are later maturing, and have a higher 
per-head feed demand. Thus, to be graded "prime" at the same 
age they can afford to have suffered very few checks. Never
theless, the farmer is in the fortunate position of buying and 
selling on the one market, and can therefore balance the price 
of replacement cattle against sale stock. Since he can do this, 
since one would expect a more normal finishing season next 
year, and since I feel that we can hope continued good dairy 
produce prices might mean a reduction of dairy beef numbers 
in other areas, possibly the farmer should not be too dis
couraged by present trends. 

To summarize, dairy beef should continue to play a major 
role in Southland beef production. It is up to the farmer to 
pay a sensible price for week-old calves (allowing for all costs 
involved) and for weaners, allowing for slightly poorer 
grading which will occur. 
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To obtain good grading under the present standards, it is up 
to the farmer to realize that slightly better husbandry is re
quired in running dairy beef. Calves must be well cared for 
and excessive checks avoided whenever possible. Also, the 
stocking rate should allow for the higher per-head intake by 
dairy animals. If these precautions are taken then the r eturn 
per dollar and per acre in dairy beef should be just as good 
as any other form of beef finishing. 



DAIRY BEEF PRODUCTION IN SOUTHLAND 

M. H. P OTTER 
Farmer, Woodlands 

A very brief background to our property, which is 12 miles 
from Invercargill, is as follows: 
Average annual rainfall: 38 in. 
Soil type: Waikiwi yellow-brown earth. 10 in. to 12 in. of 
friable heavy silt loam on a fairly sticky yellow clay. In the 
hollows there is a peatier silt loam on white pug clay on white 
gravel. All gullies and wetter spots are tile drained with mole 
draining off some of the ridges. The subsoil holds mole drains 
very well. This soil will grow up to three successive crops of 
wheat with no significant falling-off of yields, provided pre
cautions are taken against disease. With the help of a little 
nitrogen, 80-bushel third crops can be taken. 
Total acreage: 284. 
Effective acreage: 250 with 12 acres under development at the 
moment and a further 12 acres capable of development. 

The remaining 10 acres could possibly be brought in, even 
though it is very peaty. However, it serves a useful purpose 
in our dairy beef programme and it is not envisaged that any
thing will be done to it in the near future at least. 
The basic rotation has been: Old grass to swedes to chou
moellier to spring wheat to autumn-sown new grass. The area 
of fodder crop is being reduced. Average paddock size at pre
sent is 18 acres. The effective area is a little less as many 
paddocks have rough corners in them. 

The property could be termed a reasonably intensive, one
man unit, the only outside labour being a man to assist at 
lambing time. Carrying capacity based in this case on the 
effective area, less crop area, is 7.1 ewe equivalents. Our lamb
ing percentage varies between 120% and 130% with the lambs 
going to the works at an average of 31.5 lb. 

Topdressing over the past 4 to 5 years has varied between 
:.! and 4 cwt per acre of 3 : 1 potassic serpentine super
phosphate, depending on the economic climate at the time. 

Twenty to 30 acres of wheat are usually grown with one 
stubble paddock kept as a run-off in the winter. Ten to 12 
acres of swedes are usually sown, as well as 5 acres of chou-
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moellier. Stock this winter will be 1,500 plus breeding ewes, 
40 dry sheep and approximately 63 mixed-age, mixed-sex, 
black-and-white cattle with some 20 of these going into the 
winter as rising yearlings , 23 as three- to six-month calves and 
20 suckling calves. 

DAIRY BEEF POLICY 

All the cattle are brought in as bobby calves and with the 
exception of twelve they have all come from Otago and 
Canterbury. Calves are bought in batches of 10 or 20, depend
ing on how we are placed in terms of work. We try not to be 
feeding calves at lambing time and consequently most of the 
calves are reared out of season. This spread of buying could 
pose problems in getting rid of finished cattle before they 
were too big to carry through a second winter, but our 
thoughts at the moment would be to sell this type of beast 
either as a young forward beast in autumn, as we did last 
year, or in the early spring. However, we are not very sure 
about this aspect as yet. Table 1 shows the growth of the 
enterprise from 1966 to 1971. 

TABLE 1: CALVES REARED AND CATTLE SOLD, 1966-71 

1966 
1967 
1968 
1969 
1970 
1971 

Rearing 

No. of cal ves reared N o. of cattle sold 

12 
14 
15 
34 
24 
43 

MANAGEMENT OF DAIRY BEEF 

5 
13 
11 
20 
38 

We started calf rearing originally using two nurse cows, 
but soon discovered that there was no more work involved 
in hand feeding and that we could make every bit as good a 
job. · 

On arrival, the calves have their navels painted with iodine 
and are warmly housed in a shed that has been completely 
disinfected. They are fed Denkavit in increasing amounts daily 
until they are on a t gal ration night and morning, the mix
ture being one part powder to four parts water. Cleanliness 
is most important and for the firs t three weeks or so all 
drinking utensils , and especially the calfeteria, are carefully 
washed twice daily, using hot water. Good clover hay and 
fresh pasture are available to the calves from the time they 
arrive and it is quite surprising how soon they start picking 
at the hay. 
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Scouring is usually a problem and to date we have found 
the best thing to do is to take the calf or calves out on their 
own and feed them a mixture of glucose and salt for 24 hours 
(or longer if necessary), then bring them slowly back on to 
their full Denkavit ration. Canterbury calves have caused us 
most trouble with scourmg, but this is probably due to travel
ling and time between feeds. 

After six weeks, the calves are fed once a day for four days, 
_then perhaps given another two or three feeds at two-daily 
intervals. The amount of powder is reduced in each feep over 
this final week or ten days. They are given a drench of Nil
verm (in their milk) at hve weeks of age and then again in 
their last feed. After weaning, good hay and grass are avail
able and, of course, clean fresh water. 

The calves tend to become "razor backed" and pretty 
"potty" looking for a while, but, once over this stage, they 
really go ahead. 

We have never worried about girth measurements or wean
ing weights, but for interest sake we recently measured and 
weighed. At five weeks these calves averaged 38 in. and 170 lb, 
and at 7t weeks 39t in. and 190 lb. 

Until 1968 we had lost only one calf, remembering, of course, 
that we were rearing fewer, but we have lost one each year 
since then and without exception this has been directly attri
butable to scouring. Fortunately, to date, we have suffered no 
losses in adult cattle. · 

Wintering 

To date all cattle, regardless of size or age, have been 
wintered together. This simplifies management and does not 
appear to be unduly hard on the younger animals. 

These cattle, for the early part of the winter, are run on a 
17-acre block which has a creek as one natural boundary and 
this solves the water problem. Ten acres of this block are very 
wet and peaty, but offer good shelter in the form of gorse, 
flax, broom and tussock, and there is a picking as well. The 
seven remaining acres are of good pasture and it is amazing 
how long the cattle seem to be able to get a picking from it. 
This is in fact an ideal area for wintering cattle and there is 
no capital involved in buildings. 

Hay is fed at the rate of one bale per five beasts each day. 
If conditions are dry, it is spread on the ground and this gives 
the smaller cattle a better chance, but, if wet, feeders are used 
and these are moved periodically, depending on the mess 
being made and damage done. 

Once the ewes are off the swedes, usually by mid-August, 
the cattle are used to clean the paddock up. Any uneaten 
swedes are rationed by using an electric fence, but, if only 
butts are left, a small area is run over with the discs each 
week and the cattle clean these up. The hay ration is main-
tained while they are on the swedes. · 
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The cattle are sprayed and drenched before going on to the 
winter block and then drenched again not long after they 
have been on grass in the summer. 

Fattening 

When the swedes have been finished (this is a variable time, 
but usually towards the end of September, which is the dead
line as the paddock is required for wheat), the cattle are re
turned to their own block. It will have freshened up a little 
and they are fed hay here again until such time as lambing, 
tailing and wheat ground cultivation are out of the way. In 
actual fact, they are held fairly tightly until as near weaning 
time, early December, as possible. Weaning time varies, too, 
of course, depending on the growth pattern in any one season. 

After weaning, the ewes are tightened up and at this stage 
the cattle get preferential treatment until they go to the 
works, usually in April or May. They are split into two or 
three mobs at this stage, also, with beasts for _the works 
getting the best pastures. We prefer to graze cattle on their 
own from Christmas onwards, but we have no problems 
grazing them behind or with lambs. 

It is difficult to give an indication of cattle stocking rates. 
There is never any beef unit, as such; the cattle are shifted 
around frequently among sheep, and at times they are split 
according to age. 

Labour 

The labour involved in feeding calves is no doubt a factor 
on the cost side, but we buy to suit our less busy periods and 
consequently many of the calves are reared in winter when 
the time spent is not so important. We feed ten calves at a 
time on the calfeteria and it takes, on average, 20 to 25 
minutes night and morning from the time the powder is mixed 
until the washing up is done. 

When one is busy with other work, the calves tend to take 
second spot and the job of feeding seems irksome, but when 
not much else is being done it is quite a pleasant task and 
one often sees problems much sooner-and with a scouring 
calfit is better to be early rather than late with any treatment. 

Apart from feeding, a further hour per week is all that is 
necessary to provide fresh bedding and so on, though, natu
rally, in the event of sick animals, considerable time can be 
involved. 

Cost of Bobby Calves 

There was a time when we set a maximum figure of $20 per 
bobby calf. We felt that beyond· this figure we would be better 
to buv a medium weaner. However, the increased prices being 
paid for weaners still leave us ahead, even allowing for the 
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fact that our last ten calves cost $36.50 each. Our capital 
expenditure is not quite so great and is spread over the year 
rather than coming in one lump sum. Prices during the period 
1966 to 1971 are shown in Table 2. 

TABLE 2: BOBBY CALF PRICES 

Calves purchased Deaths Av. price each ($) 

From local town supply calves 
1966 7 
1967 12 
1968 16 

From Canterbury and Otago calves 
(with the very odd exception) 
1969 35 
1970 25 
1971 to date 10 

1 
1 
1 

11.70 
11.00 
12.20 

18.00 
22.90 
36.50 

A recent increase in the cost of Denkavit could force us to 
re-think the economics of rearing dairy beef, particularly if 
we had to pay any more for calves. Taking these last ten as 
an example, one death puts the cost of the remaining nine at 
$40 each. In the past, $10 worth of Denkavit, or 1 ! bags, was 
sufficient to rear a calf. This figure is now $11.15, so we are 
coming close to medium weaner price. 

The one advantage we feel we still have is that most of the 
calves are from good dairy herds and we are always fairly 
confident that they will rear well . 

TABLE 3: CATTLE SLAUGHTER WEIGHTS, GRADES ANV PRICES, 
1967-1970 

No. Av. weight Av. gross 
sold (lb) Grade price each ($) 

1967 5 460 3 steers all G.A.Q. 67.00 
2 heifers 

1968 
April 8 555 6 steers all G.A.Q. 99.80 

2 heifers 

May 5 450 all steers 4 G.A.Q. 84.20 
t 2nd 

1969 
April 5 584 4 steers all G.A.Q. 115.00 

1 heifer 

May 6 523 all steers 3 G.A.Q. 96.25 
3 F.A.Q. 

1970 
April 10 586 all steers all G.A.Q. 146.70 



120 LINCOLN FARMERS' CONFERENCE, 1971 

RESULTS 

The slaughter weights, grades and prices shown in Table 3 
may be of interest. All the beasts were killed at abattoirs, 
presumably for local consumption. 

In addition to the ten beasts killed in April, 1970, a further 
ten that we considered too big to winter were sold in the 
yards in May for a net average price of $82.80. These were 
between nine and twelve months of age. 

These figures suggest to us, at least, that our management 
has improved with experience, because, as well as cattle 
numbers going up each year, our ewe flock has been in
creasing also-on average approximately 50 head per year. 

However, if cattle numbers were to increase much more we 
feel that in all probability our average weight per beast would 
decline, even though our beef production per acre might show 
an increase. On the other hand, we could reduce sheep num
bers and keep increasing cattle. One way or the other, 
rearing dairy beef is now an integral part of our farming 
operation, and, provided that costs do not get out of hand, 
will continue to be so. 



GENETIC IMPROVEMENT OF BEEF PRODUCTION 

J. N. CLARKE 
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In an address to the Massey University Sheepfarmers' Meeting 
in 1962, R. A. Barton commented upon the regrettable lack of 
scientific knowledge about the New Zealand beef industry. 
Since then, there has occurred a further increase in the de
mand for precise information on beef production, due no 
doubt to the realization that the overseas demand for beef 
has risen to a level that makes it a particularly valuable com
modity, and to the need for this country to diversify its agri
cultural policies . 

The N.Z . Institute of Agricultural Science is to be com
mended for its recent very timely review of our present beef 
industry, N.Z. Beef Production, Processing and Marketing 
(Campbell, 1970). Not only has the accumulated local know
ledge concerning the production, processing and marketing of 
beef been brought together, but relevant overseas findings 
have been drawn upon to provide guidelines for future de
velopment and to identify areas where further local know
ledge is needed. These areas are still very diverse, particularly 
in regard to genetic knowledge which requires large experi
mental resources and considerable time to reveal the essential 
information. Fortunately the genetic principles of beef cattle 
breeding are simple and the knowledge available from over
seas research is sufficiently well supported by local inform
ation to allow useful recommendations to be made. What is 
more difficult to achieve is the application of this knowledge 
to effective improvement schemes. 

The need for organized co-ordination of the many activities 
involved in the production, processing and marketing of New 
Zealand beef is probably the leading theme that emerges from 
the above review. It is shown to be of special relevance to the 
efficient genetic improvement of beef production at the in
dustry level. Many -of the conclusions and recommendations 
made by contributors to this review will be heavily drawn 
upon in this attempt to highlight the genetic principles of 
beef cattle production and to indicate their role in improve
ment programmes. 

121 
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Genetic improvement of beef production may be considered 
in two major categories-selection and crossbreeding. 
Selection simply means choice based on information and as 
applied in animal breeding refers to the choice of genetically 
superior individuals as parents of the next generation. Per
formance and progeny testing are aids to the identification of 
these superior individuals. Breed change through grading-up, 
the development of new breeds and the use of systematic 
crossbreeding are other methods of genetic improvement 
which may be considered together under the heading of cross
breeding. Because selection is also of prime importance in 
these methods, it will be considered first and in greater detail. 

GENETIC PRINCIPLES 

Effectiveness of Selection 

There are three principal factors which determine the rate 
of gain which can be made in a character through selection 
(Table 1). These are the accuracy of the selection process, the 
intensity of the selection that is applied and the generation 
interval, which is the time required before a further cycle of 
selection pressure takes effect. 

TABLE 1: ANNUAL GENETIC GAi FROM SELECTION (AG) 

Component Measured By 

(I) How good? (Selection accuracy) Heritability 

(2) How much (Selection intensity) Selection differential 

(3) How often? (Selection interval) Generation interval 

AG =Heritability x selection differential/generation interval. 

Accuracy of Selection 

This refers to the accuracy with which genetic merit can 
be predicted from the available information and thereby only 
the best individuals allowed to breed to produce the next 
generation of animals. In the case where comparative inform
ation is available on the character in which improvement is 
desired, e.g., the body weights of weaner calves, it is deter
mined by the strength of inheritance or heritability of that 
character. In the case where another character is used as a 
,!!Uide to genetic merit, e.R., conformation to predict genetic 
merit for carcass composition, the accuracy of selection de
pends also upon the genetic correlation between the two 
characters, i.e., upon the degree to which conformation and 
carcass composition are associated for genetic rather than 
non-genetic reasons. Low genetic correlations seriously limit 
the accuracy of this method of indirect selection. 
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TABLE 2: HERITABILITY ESTIMATES FOR BEEF CATTLE 

Character 

Fertility 
Birth weight 
Weaning weight 
Year ling gain 
Maternal ability 
Carcass grade 
Carcass weight ... . 
18-month weight 
Mature cow weight 
Tenderness 
Loin eye area .... 

% 

0.15 
35-40 
25-30 
25-30 
20-40 
35-45 
30-50 
40-50 
50-70 
40-70 
50-70 

Some estimates of heritability for beef characters taken 
from Dalton et al. ( 1970) are shown in Table 2. They represent 
average values obtained from a diverse collection of overseas 
results, extremely few data being available for beef cattle in 
New Zealand. This means that these estimates must be treated 
with caution, although if the lower estimates for growth 
characters under pasture in comparison with feedlot con
ditions is recognized, they are in sufficient agreement with 
local evidence to provide a useful guide to the choice of the 
most important characters to consider in a selection pro
gramme. This is fo :tunate, for an important genetic principle 
is that the amount of improvement possible in any one charac
ter is seriously reduced when the number of characters in 
which improvement is sought is increased. Thus effective 
genetic improvement, to a large extent, depends on a single
minded concentration upon those characters most directly 
related to economic beef production. It is also fortunate that 
these characters tend to b e of sufficiently high heritability for 
direct selection to be most effective. 

S election Intensity . 
The intensity of selection is a very important weapon that 

the breeder has at his disposal. It is usually measured as the 
selection differential which is defined as the difference be
tween the average of the selected parents and the average of 
the unselected population from which they came. The major 
contribution of selection intensity to genetic progress comes 
from the selection of bulls, since far fewer males than females 
are needed as parents. 

The reproductive performance of the herd can also limit the 
intensity of selection since low fertility and/or high mortality 
of young stock prior to the age of selection reduces the pool 
of animals from which herd replacements can be chosen.· 
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Generation Interval 

Reducing the time taken to replace the present generation 
of cattle with the next by mating and culling at an early age 
allows the breeder to further influence his annual rate of 
genetic improvement. It may be calculated as the average age 
of the parents when their offspring are born. Because of the 
limit imposed by sexual maturity, the mating of heifers to 
yearling bulls so that they calve once only at two years of age 
results in the lowest possible generation interval. How~ver, 
the absence of cows in the more productive age groups is 
likely to seriously reduce the efficiency of beef production, 
while the calving of two-year-old heifers may not be practical 
in difficult nutritional environments. 

When considering reducing the generation interval to im
prove annual genetic progress, the breeder must also care
fully balance the detrimental effects this may have upon both 
the selection intensity and the accuracy of selection. The first 
may result from the greater number of young than old bulls 
that are required to serve the cows, while the second may 
result from a less accurate recognition of genetic merit in 
younger animals. Just where the optimum lies has yet to be 
determined under New Zealand conditions. 

OBJECTIVES OF IMPROVEMENT 

Any realistic evaluation of what characters should be con
sidered in a breeding programme must not only answer the 
question, "What is beef?" but also the question, "What deter
mines the costs and returns of producing beef?" Neither 
question is particularly easy to answer, the first depending 
upon the particular markets for the product, the second 
being intimately tied up with the system of beef husbandry 
concerned. 

A large number of characters have been separately identi
fied as having an important influence upon the efficient pro
duction of beef. From the point of view of the need to con
centrate upon but a few essential components of genetic 
merit, a quantitative description of the relative importance of 
those traits contributing to productivity is desirable. This has 
been attempted in broad terms by Rae and Barton ( 1970) who 
have considered those • aspects which contribute to the pro
duction and profitability of the breeding cow separately from 
those which contribute to the post-weaning performance of 
the growing animal. 

Breeding Cow Productivity 

Some of the main components of breeding cow productivity 
are shown in Fig. l. Of these, reproductive performance would 
undoubtedly rank the highest in economic importance in view 
of its role in determining both the overall efficiency of any 
beef breeding enterprise and the amount of selection pressure 
possible. In terms of feed costs, it has been estimated that 
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for every five cows that fail to calve, four calves could be 
raised from weaning to slaughter at 18 months of age. How
ever, the low heritability of reproductive performance limits 
the emphasis that should be placed on it in selection, although 
the culling of cows which fail to rear a calf to weaning regu
larly is to be recommended. 

Milk production and mothering ability are most easily esti
mated from the weight of calf weaned by the cow (Barton, 
1970). Weaning weight is a complex of many compounded 
factors-birthweight, milk production, mothering ability, the 
food eaten by the calf and its inherent ability to grow. Never
theless, American work has shown that once proper ad,iust
ment has been made for the confusing effects of age of dam, 
sex of calf and age of calf, weaning weight as a characteristic 
of the dam has a reasonably high repeatability (0.3 to 0.5). 
This means that cows producing calves of above-average wean
ing weight in early years will have a good chance of repeating 
this performance at older ages, and indicates that culling cows 
which produce calves with poor weaning weight is likely to 
be worth while. A moderate heritability ( 0.2 to 0.3) indicates 
that this selection pressure would also improve weaning 
weights in subsequent generations. This will be of greater 
importance with increasing tendency towards marketing 
calves at younger ages and, to the extent that weaning weight 
reflects milk production, under production systems that utilize 
multiple suckling techniques. 
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Because the maintenance costs of the breeding cow repre
sent about 70% of the total feed costs of producing a weaner 
calf, and because these costs increase in proportion to the 
body size of the cow, it has been argued that small cows 
would tend to be more efficient weaner producers than large 
ones. This argument ignores the conflicting relationship 
whereby large cows tend to be more productive, particularly 
in terms of their reproductive performance. Rae and Barton 
(1970) conclude from overseas evidence that the net result 
would favour the larger cows within a breed in terms of their 
overall efficiency of weaner production. This is in urgent need 
of detailed research investigation under New Zealand beef
producing conditions, since selection on post-weaning growth 
to marketable liveweights is known to produce large associ
ated increases in mature cow size. 

Longevity is a character that is difficult to select for directly 
but for which there will be a certain amount of automatic 
selection since animals remaining in the herd will tend to 
contribute a greater number of offspring to the next gener
ation. It is important to the extent that it reduces the annual 
cost of herd replacements and at the same time increases 
selection intensity, and by virtue of permitting the herd to be 
comprised of a higher proportion of cows in the more pro
ductive age groups. However, it also has the detrimental effect 
of increasing the generation interval. 

Other characteristics of breeding cow productivity
adaptability, resistance to disease, freedom from defects and 
temperament-are of lesser importance and in many cases 
will not deserve to have selection pressure squandered upon 
them directly. A certain amount of automatic selection will 
result from the detrimental effects that they have on the 
more important components of productivity, upon which 
selection should be based. 

Post-weaning Performance 

On present knowledge, greatest improvement in beef cattle 
productivity will result when selection emphasis is concen
trated on increased growth rate up to normal slaughter age. 
The rationale for this extensive simplification of selection 
obectives has been discussed in detail by Rae and Barton 
(1970). As is depicted in Fig. 2, carcass merit, carcass weight 
and food consumption are the prime determinants of the pro
duction of the maximum amount of edible product per unit 
of digestible nutrients. Large carcasses are desired because of 
their higher yield of edible meat and lower overheads for both 
production and processing costs (Everitt et al., 1970). Live
weight is the main determinant of carcass weight and of the 
weight of saleable meat in the carcass, and since faster-gaining 
cattle will be younger when killed at a given liveweight they 
tend to produce a .better carcass from the point of view of 
eating quality (tenderness) and composition (lower fatness). 
Furthermore, overseas work has shown that selection for live-
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FIG. 2 : Components of post-weaning productivity. 

weight gain can lead to as much as 80% of the genetic gain 
in the efficiency of feed · conversion to beef as would be 
achieved by direct selection for efficiency itself. 

The relative importance of liveweight growth and conform
ation as objectives in beef cattle improvement has been dis
cussed in detail by Rae (1970). He showed that even after 
allowing for the small amount of variation that exists in 
dressing-out percentage, as much as 90 to 95 % of the available 
selection potential should be placed on liveweight growth and 
only 5 to 10% on carcass conformation in the traditional 
sense. The relative attention that conformation should receive 
is likely to be even less when account is taken of the diffi
culties of assessing carcass conformation from the appearance 
of the live animal and of the relationship between carcass 
conformation and the yield of saleable meat. Aspects of con
formation that relate to structural soundness do of course 
need to be considered, although, in the case of those defects 
which influence growth, a cer tain amount of automatic 
selection will result from a single-minded attention to live
weight. 

A clear specification of selection objectives is the starting 
point to any efficient breeding plan. Breeding is a long-term 
venture which has the aim of progressively accumulating the 
relatively small gains that are to be had in any one generation. 
The task of defining objectives is one of deciding upon which 
of the genetic gains possible are important in determining the 
efficiency of the beef-p·roducing enterprise. This depends very 
largely upon economic considerations, although, as the above 
discussion has shown, genetic considerations are also of prime 
importance. 
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The organizational aspects of genetic improvement, i.e., the 
measurement and recording of performance and the use of 
the records in selection decisions, will now be discussed with
in the framework set by the genetic principles and objectives 
of beef cattle improvement. 

SELECTION PLANS 

The choice of an optimum selection plan depends upon the 
ease with which the traits to be improved can be measured 
and a knowledge of their heritability. In the case of liveweight 
growth, direct records are easily taken as body weights at 
chosen points in the growth process. Fortunately, also, post
weaning body weights are moderately heritable indicating that 
accurate selection decisions can be made on the basis of the 
records collected. Thus straightforward performance record
ing for growth is capable of ensuring genetic improvement of 
beef production. 

Performance Recording 

The effectiveness of performance recording in bringing 
about nationwide improvement in beef cattle production is 
dependent upon the proportion of herds performance record
ing, the extent to which the performance records are actually 
used in deciding which animals are to be kept for breeding, 
the extent to which the records permit accurate genetic rank
ing of the animals available for selection and the intensity of 
selection. Thus an on-farm performance recording scheme is 
an essential aspect, the National Herd Recording Scheme 
being designed as the starting point to efficient genetic im
provement. The operation of this scheme is now so well 
known that I shall mention only the important genetic prin
ciples upon which it is based. The basis of the scheme is to 
weigh all cattle at weaning and again 12 months later, and to 
return to the breeder information on weaning weight adjusted 
,to 200 days of age and for age of dam, and post-weaning 
weight adjusted to 550 days and for age of dam, along with 
average pre- and post-weaning daily gains. Information on the 
calving and weaning performance of the cow is also available 
for culling decisions. 

The aim of on-farm performance recording is to provide an 
objective basis for evaluating the genetic ranking of animals 
which have been treated alike and for which accurate inform
ation is available to allow their performance to be adjusted 
for known sources of non-genetic variation. To ensure that the 
animals being compared are treated alike they should be reared 
together and thus given the same opportunity to express their 
genetic ability for growth. Proper allowance for recognizable 
non-genetic influences on performance increases the accuracy 
of selection. Age and age of dam are the two most important 
effects taken into account by the Herd Recording Scheme. 
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Of the growth records that are returned to particip<111ts in 
the National Herd Recording Scheme, both overseas and New 
Zealand evidence indicates that the age-corrected liveweights 
are better selection or culling criteria for the production of 
20-month beef than their component average daily gains 
(Carter, 1971). Of these, adjusted 550-day weight is the most 
valuable for the selection of bulls, while adjusted 200-day 
weight provides a valuable measure of the productivity of the 
breeding cow and also permits the early screening of replace
ment stock prior to their first winter. Adjusted weaning 
weight shows a close genetic association with adjusted year
ling weight, a character which is of considerable value in 
selection since it facilitates the early mating of selected cattle 
at 14 months of age (Carter, 1971). 

Performance recording is of genetic value only to the extent 
that the records are used to decide which animals are to be 
kept for breeding. This is probably the most important single 
factor controlling the amount of genetic improvement at the 
national level, and it depends very largely on how widely the 
,breeding objectives the scheme has been designed to meet are 
accepted by the contributing breeders. Probably the greatest 
incentive to a wider adoption of performance selection of 
young bulls would come from a clear practical demonstration 
that it can significantly improve progeny growth rate to 
slaughter and the yield of saleable beef. Scientists have a 
tremendous faith in the power of objective selection, being 
constantly reminded by the experiments they and their col
leagues do with faster breedmg laboratory animals. Beef 
breeders do not have this opportunity and therefore can 
hardly be blamed for their reserve in abandoning traditional 
techniques. Performance recording on commercial farms 
where individual sire progeny are identified could provide 
valuable extension information, centralized performance test
ing facilities being likely to have considerable value in this 
regard. 

This may be illustrated by the results presented by Carter 
(1971). From a study of 55 progeny groups (18 to 24 progeny 
per bull) over a six-year period, he showed that for every 
100 lb superiority in the adjusted yearling liveweight of the 
bulls, progeny performance was increased on average by 20 lb 
for body weight at the same age and by 30 lh for 20-month 
liveweight. This indicates the average rate of improvement 
that can be expected for a 100 lb selection differential on the 
male side; a level of improvement that could be obtained in 
one generation from selection of the best bull from among 
25 to 30 contemporaries or the best two bulls from among 
40 to 50 contemporaries. 

Co-operative Breeding Schemes 

There has occurred a recent growth of co-operative breeding 
schemes designed to increase the supply of genetically 
superior bulls to commercial producers. In basic structure 
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these schemes are similar to the traditional stud breeding 
industry, with an elite population of animals being used to 
breed bulls for use in the contributing herds. The aim of these 
schemes is to take advantage of the selection pressure im
posed when the original population is screened to provide 
superior animals for the nucleus herd, and to maximize 
selection pressure in the bull-breeding unit by ensuring that 
it is of adequate size. Other important advantages arise from 
greater economies of recordmg effort and accuracy of 
selection decisions through the concentration of performance 
·recording within the nucleus, and from the fact that the 
contributing beef producers must reach precise agreement as 
to the exact details of the breeding and business policies that 
they will follow. It is significant that any successful co
operative venture needs to be based upon sound business 
criteria-the very ingredients to any successful breeding pro
gramme. The need to reach agreement in objective terms is 
likely to mean that the trivial subjective whims of individual 
producers would have to be ignored. 

The screening of high-performing females during the form
ation of the nucleus herd can theoretically yield an intensity 
of selection that is roughly equivalent to that possible from 
one generation of bull selection within the nucleus. However, 
the genetic advantage of the screening operation is unlikely to 
be this high in practice owing to a lack of comparatve per
formance information for the cows of the original population. 
This emphasizes the importance of settling into a routine of 
bull performance evaluation so that the maximum genetic 
benefits may be realized as quickly as possible. 

The best of the tested bulls would, of course, be used to 
mate the elite cows, which as the scheme evolved, would 
gradually reach a constant average genetic superiority over 
the cows in the contributing herds. These in turn would 
capitalize upon this advantage in the next generation of bulls 
produced in the nucleus. This demonstrates the advantage of 
this pyramid-like breeding structure in the dissemination of 
genetic merit. It is because a similar type of breeding struc
ture exists in the traditional stud breeding industry that there 
are unlikely to be any important genetic differences between 
registered and commercial stock. On this basis one might 
expect to see a further growth of these co-operative breeding 
schemes particularly if the pedigree industry fails to take up 
the challenge to produce bulls genetically superior in growth 
performance. 

Central Performance Testing 

Central performance testing assembles animals from differ
ent herds for comparative evaluation under uniform con
ditions with the aim of eliminating the confusing effects of 
different herd environments to the recognition of genetic 
merit. One of its serious disadvantages is that the carry-over 
effects of the pre-test conditions of nutrition and management 



GENETlC IMPROVEM E T OF BEEi' 131 

still persist to influence the subsequent growth of the animals 
to a variable and unknown degree. This can be a serious limit
ation. In addition, an uncertainty exists as to whether the 
genetic ranking of the bulls that is revealed at the testing 

. station adequately reflects their genetic ranking under the 
conditions in which their progeny are expected to perform. 
It is for these reasons that central performance testing does 
not have the same theoretical appeal as on-farm recording. It 
is probably better regarded as an extension of on-farm record
ing where the aim is to obtain a comparison of animals from 
different farms. 

Central performance testing is only one aspect of a beef 
cattle improvement programme for it does not supply all the 
information on which selection should be based and does 
nothing to ensure that the information it provides is actually 
used in selection decisions. Other things being equal, it is the 
only means a bull purchaser has of deciding which of two 
bulls from different herds is likely to be the better. However, 
other things are seldom equal, and the potential bull buyer 
might often be considerably better off by purchasing from 
an enlightened breeder who is known to have a well
established backing of soundly-based performance selection in 
his animals. Only when each of the participating herds supplies 
a large unselected sample of bulls for testing at a central unit 
will central performance testing provide reliable information 
on the genetic differences between herds, and thereby help 
the buyer decide from which h erd he should seek his sires. 

Probably one of the main values of centralized testing units 
would be their role as a focal point for extension work. Well
organized testing stations would be capable of providing 
breeders with precise practical demonstration of the organ
izational requirements of performance testing and of the 
extent of genetic differences between sire progeny groups, and 
hence the scope for breed improvement from soundly based 
performance selection. 

Progeny Testing 

The method of progeny testing estimates the genetic merit 
of a bull from the average performance of his unselected 
progeny produced by mating the bulls to comparable groups 
of cows. Under natural mating, progeny test selection will 
achieve greater progress than selection based on performance 
test only when the heritability is very low or where perform
ance cannot be measured on the live animal or prior to the 
age of selection. This results in part from the time required 
to obtain the desired estimate of genetic merit (i.e., increased 
generation interval), even though the estimate may be of high 
accuracy. 

The accuracy of the progeny test depends on the number 
of progeny produced to evaluate each sire, and varies with the 
heritability of the character being tested. The effectiveness of 
progeny testing in genetic improvement depends, in addition, 
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upon the number of sires being compared, as this determines 
the intensity of selection among the tested sires. As a result 
a large number of cows need to be set aside for testing pur
poses and this tends to make the programme very expensive. 

Artificial Breeding 
The use of artificial breeding (A.B.) in beef cattle has been 

proven to be technically feasible and is now under close 
mvestigation in New Zealand. On its own, A.B. contributes 
nothmg to genetic improvement, but in conjunction with the 
aids to selection already mentioned otters tremendous 
possibilities. 

The obvious genetic advantage of A.B. is in greatly in
creasing the selection intensity through a reduction in the 
number of bulls required to settle a population of cows. In 
practice, the intensity of selection might still be limited by 
the number of bulls that could be tested together, although 
a sequential selection system in which only the better bulls 
on initial performance were included in the final uniform test 
could help to overcome such a difficulty. 

From the point of view of the accuracy of selection, A.B. 
also facilitates the use of progeny testing by permitting the 
widespread use of individual bulls in each of a large number 
of environments. This allows the costs of progeny testing to 
be shared by all A.B. users. It is in this way that A.B. has the 
potential of completely altering the whole picture of beef 
cattle improvement discussed above. 

A progeny testing scheme using A.B. could develop initially 
as an integral part of the country's dairy herd improvement 
scheme with beef bulls being tested on dairy cows as they are 
in the United Kingdom (Dalton et al., 1970). Increased appli
cation of A.B. in beef herds might eventually encourage the 
progeny testing of the best performance-tested bulls in large 
commercial beef herds. This could lead to samples of progeny 
being grown together and slaughtered for carcass evaluation. 
The potential gains from progeny testing through the a.!:.Jpli
cation of A.B. are substantially greater in traits for which 
progeny testing provides the only reliable measure of a bull's 
genetic value. 

The potential use of the bulls selected for an A.B. herd 
improvement scheme is so high that it is doubtful whether 
the scheme could run the risk of widely using inadequately 
proven bulls without a progeny testing programme. It is in
deed fortunate that A.B. itself could facilitate such progeny 
testing. 

While artificial insemination offers tremendous potential 
for genetic improvement, an effective A.B. herd improvement 
scheme is so beset with organizational problems that it is 
difficult to predict long-term developments at present. The 
organizational difficulties of merely providing an insemination 
service are formidable enough (Burton and James, 1970) with
out the additional problems that arise from the need to ensure 
a regular supply of bulls of increasing genetic merit. 



CENET!C IMPROVEMENT OF BEEF 

CROSSBREEDING 

fhe potential role of crossbreeding in genetic improvement 
is four-fold: 

( 1) In grading-up to a superior breed by continual back
crossing such as might apply in the case of a superior exotic 
breed imported as semen. · 

(2) To produce continuously a productively superior cross
bred animal for slaughter as in the case of Friesian x Jersey 
or Charolais x Jersey crosses in dairy beef production. 

( 3) To produce an improved new breed by combination of the 
desired qualities of two or more existing breeds. 

( 4) To exploit hybrid vigour in a systematic crossing pro
gramme. 

Crossbreeding thus provides a considerable amount of 
.Llexibility to the scope of genetic improvement. Everitt et al. 
(1970) have emphasized this flexibility in terms of matching 
variations in performance characteristics to levels of farm 
fertility, stocking rates and other variations in management 
systems and in the satisfaction of market requirements. On a 
national scale this versatility is limited by the numerical fre
quencies of the breeds available and of the crosses that may 
be derived from them. The traditional beef industry of this 
country is tied to a breeding population of Angus, Hereford 
and Shorthorns in a 75 : 15 : 5 ratio, although the dairying 
sector does add greater flexibility in the form of Jersey and 
Friesian breeds. The greater use of Friesian semen in dairy 
herds in recent years has increased the supply of both 
Friesian and Friesian x Jersey stock available for beef pro
duction from this sector. 

There is a growing awareness of the value of the Friesian 
in the traditional beef industry. Differences between the re
cognized beef breeds in weaning weight have been shown to 
be small, relative to those between the Friesian and Angus. 
This early liveweight advantage to the Friesian has also 
carried through to older ages even under hill country con
ditions, and has in addition been accompanied by lowered fat 
deposition. The breed has also demonstrated a superior repro
ductive performance. 

The performance of the reciprocal crossbreds relative to 
the purebred Friesian and Angus animals has indicated but 
little hybrid vigour for growth performance for this cross, 
although further information on the reproductive perform
ance of the crossbreds is required before the advantage of 
these first-cross animals for suckler beef production can be 
fully determined. · 

Hybrid vigour tends to be expressed to the fullest extent in 
the first-cross animals and tends also to be more manifest for · 
reproductive than for growth characters. However, as Everitt 
et al. (1970) point out, the cumulative effects of relatively 
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small amounts of hybrid vigour in individual traits could 
prove to have very significant effects on overall productivity 
and thereby add considerably to the advantage to be had from 
combining the favourable characteristics of individual breeds 
in first-cross animals. The absence of hybrid vigour favours 
the combination of the desired characters through the form
ation of a new breed by interbreeding and crossing, by back
crossing to one of the parental breeds, or by alternate back
crossing to both parental breeds. Without the use of A.B., the 
application of systematic crossbreeding is complicated by the 
need to maintain bulls of different breeds, and to use each of 
them on different ages (breed types} of cow in each season. 
The full exploitation of hybrid vigour is also difficult to 
,achieve at the industry level owing to the need for sufficient 
economic incentives for the continued production of first
cross animals, although the production of beef from dairy
cross stock offers potentialities in this direction. In the United 
Kingdom, a high proportion of the dairy herd is inseminated 
with Hereford, Charolais and Angus semen, a pattern which 
might easily be followed to an increasing degree in this 
country if the national dairy herd continues to swing towards 
the Friesian breed. A further development to be anticipated 
from crossbreeding work in the United Kingdom is the pro" 
duction of three breed crosses, from the use of crossbred 
females as dams in commercial suckler herds where they are 
mated to high-growth-potential bulls of a third breed. 

The acceptance of dairy breeds as producers of beef has 
been one of the major changes in the New Zealand cattle in
dustry in recent years. In the immediate future it seems 
likely that any increase in the utilization of beef from dairy 
herds will come from Friesian or Friesian x Jersey animals 
(Carter and Stichbury, 1970) there being little sign, for ex
ample, of any major increase in the demand for the Hereford 
semen available from the N.Z. Dairy Board. The merits of the 
Charolais as a crossing sire for dairy beef production have 
been investigated in a number of studies comparing the pro
geny of Charolais, Friesian and Hereford bulls from Jersey 
and Friesian cows. The general picture emerging from these 
trials is that Charolais sires are not sufficiently superior in 
meat production to compensate for the greater flexibility in 
the choice of herd replacements that is available from Friesian 
sires. This places importance on the assessment of growth 
performance information on Friesian bulls selected for use in 
A.B. centres on the basis of dairy production. This would be 
of even greater importance if these same centres are to pro
vide bulls for use in the beef industry. 

Everitt et al. (1970) suggest, on the basis of American find
ings . that Charolais sires may be of greater value under the 
single-suckling system of calf rearing of our traditional beef 
herds. The American work indicates that the primary benefit 
of using the Charolais in crosses with British breeds will be to 
transmit superior average genetic merit for growth perform
ance rather than to provide variation for the exploitation of 
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hybrid vigour, although the extent of hybrid vigour in fertility 
and maternal ability is not yet known for these crosses. 
Experimental evaluation of these crosses has yet to be initiated 
in this country. The potential role of other exotic breeds was 
discussed at this coruerence last year (Carter, 1970) and by 
Carter and Stichbury (1970). It can be confidently anticipated 
that much more will be heard of these in the near future. 

This discussion has illustrated the enormous flexibility that 
crossbreeding offers to the genetic improvement of beef pro
duction, and the large amount of experimental work required 
to determine optimum crossbreeding programmes for differ
ent systems of beef production. In c;:onclusion, I wish to empha
size the importance of soundly-based selection decisions in 
any breed improvement venture, be it based on purebreeding 
or improvement utilizing a complex mating programme de
signed to exploit some of the advantages of crossbreeding. 
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AUSTRALIAN PRIMARY PRODUCTION 

Problems and Potential 

V. R. CLARK 
Lecturer in Animal Science, Lincoln College 

Australia has been described as a vast continent with a harsh 
environment, underpopulated in relation to its natural re
sources, or, in the tourist brochures, as a land of freedom, 
fun, sea and sun. These are facts which no one can dispute, 
but to understand their importance to the country, its 
economy and people takes time and travel. I was very fortu
nate to be given time and the opportunity to travel. 

To the businessman, tourist or city dweller sunshine and 
warm temperatures are naturally-occurring phenomena to be 
cashed in on, indulged in, or put to use for extended leisure 
or sport. To anyone associated with the farming scene away 
from the coasts, sunshine and high temperatures can only be 
considered as increasing the harshness of the environment. 

Differing use of those two factors of climate appears to 
have created two quite separate ecological groups of humans, 
those in the country whose livelihood is reduced by too much 
sun, heat, and little rain, and the city dweller who appears to 
show complete indifference towards the problems of rural 
areas . Knowledge of the pastoral industry appeared to be 
much less in Australian towns and cities, than would be the 
case in New Zealand. The bigger cities become, the greater the 
distance from them to farmlands, and the increasing use of 
aircraft for travel also contributes to a reduced understanding 
of the rural scene by urban dwellers. 

Although channels of communication between communities 
of different interests can normally be expected to be limited, 
unfortunately, for a variety of reasons, there appear tQ be 
blockages in the channel or no channel at all when it comes 
to extension services to the man on the land. The type and 
amount of extension varies both within and between states 
owing to low concentration of extension personnel in any one 
area. Distance to travel to many farms is not iust a limiting 
factor but completely precludes the possibility of many 
farmers receiving guidance. Extension personnel appeared to 
be more specifically orientated with less of the overall farm 
management approach · than his New Zealand counterpart. 

136 
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Instances were noted where a farmer required advice on 
several topics. The advice came from several different people 
with no one officer to do the co-ordinating for the farmer. 
Farmer/adviser relationships in general were less positive 
than here, particularly in the eastern states. Many farmers 
tolerated a farm adviser in times of affluence as if he were a 
status symbol, but when times became difficult, the adviser 
was in the first pruning, just when he was undoubtedly most 
needed for budgeting, reprogramming and refinancing. In 
general the research worker is more remote from the farmer 
than is the case in New Zealand. 

Education in the rural areas ceases at a lower level than in 
the cities. Forty-eight per cent of the farm work force have 
only primary education, as opposed to 29% of city workers. 
Only about 2% of farm managers are formally trained. 

This situation is in marked contrast to New Zealand. 
Though there is room for improvement in rural schooling we 
must no·t lose sight of the fact that virtually all rural children 
now go on to secondary school and plan to stay on until form 
five. In addition, the facilities for fom1al vocational training 
for entrants to farming are being fully used. We need about 
3,000 entrants to farming each year. There are right now 700 
future farmers in cadet schemes, 150 at institutes or training 
farms and more than 500 at Lincoln and Massey. 

It seems to me that the New Zealand farm community sees 
very clearly the contribution that education and training make 
to efficient farming. The low education status in rural Austra
lia does, I believe, lead to the non-acceptance of advice from 
advisory officers and lack of understanding of the need for 
budgeting and programming a farming enterprise as a busi
ness . One extension group embarking on a fann advisory 
programme found a low acceptance rate for new ideas and 
improved methods. An analysis of the factors indicated that 
low acceptance was due to a low educational standard or a 
history of carrying out the traditional techniques without 
either questioning -their value or considering alternatives. A 
back-to-school programme was instituted for the farmers and 
their wives with resounding success. That group has since 
moved into a number of diversification systems which pre
viously would have been quite beyond their range of skill and 
ability. 

Drought alone has far-reaching effects, particularly in the 
areas where single enterprise production is the rule. When 
this is coupled with declining prices and assets, the result is 
nothing less than catastrophic. 

Following a drought in Queensland. Central and Northern 
New South Wales lasting from December 1968 to October 
1970. whole communities were corning to a standstill. Some 
of the imoressions I gained were these: Machinerv firms with 
yards full of every type of farm machine vou like to name, 
some of them three years old and still brand new. Grocery 
shoos forced to close their doors because farmers had not 
paid accounts for over twelve months. Woolworths working a 
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four-day week. Normally rich, productive red or black earth, 
cultivated, but without producing a crop in a year. Farmers 
moving to the bigger towns and cities to find work until the 
rains came. Graziers working for the local shire to pay off 
their rates. Banks and lending organizations unable to extenq 
further credit to properties beyond financial salvage. 

Many suggestions have been made for solving the problems 
facing large numbers of farmers and graziers, in particular 
those on properties now classified as too small or inefficiently 
managed. Mo>St suggestions, in one way or another, suggest 
that the owners would be better off their properties. 

Many of the farmers concerned ran their properties on a 
family basis, so that if the man is to be rehabilitated his 
family will need to be considered also. Any rehabilitation 
scheme to cope with the problem will obviously be large-scale 
and costly. 

An interesting aspect of this approach is that there is vir
tually no consideration of financial support direct to inefficient 
farmers or uneconomic farm enterprises . This I consider a 
realistic approach to farming as a business; the inefficient of 
any other type of enterprise eventually "go under" or are 
taken over. 

Progress towards a workable rehabilitation scheme seemed 
to be bogged down by interstate politics. 

Interstate rivalrv which appears at all levels makes the New 
Zealand North v. South differences seem like a squabble at a 
Sunday School Picnic. Dairying in some states is in a parlous 
position and this industry is quite unco-ordinated throughout 
the country. Some dairying areas are not suited to the eco
nomic production of milk, while others are in obviously natural 
dairying countrv. The only problem is that they are in different 
states. If onlv the states could combine to give encouragement 
to the areas that lend themselves to economic production and 
aid diversification of the less efficient. an overall improve
ment for the industry could be expected . 

Similar co-operation could be applied with profit in large
scale breeding schemes involving sire proving, herd reco.rding 
and widespread distribution of semen from outstanding 
proven sires. 

Low product Prices Plus over-supplv of some primarv pro
ducts, combined with the ravages of drought, broughl the 
economy of the agricultural sector of the Australian economy 
to a low ebb. Then, even worse, the morale of the rural people 
kept pace with the downward trend in other Phases of farm
ing to what can only be called a deoressed level. To me, this 
was one of the most distressing aspects of the whole agri
cultural scene, as I saw it. Depressed people create problems 
bv ceasing to look at things in perspective and throwing too 
much reliance on others to get them out of their predicament. 
To motivate depressed oeonle must surelv be a iob beyond 
the extension worker and I suspect beyond Government, be
cause nolitic:=tl rumblings carry on for a long time before a 

s p91itical earthquake paves the way for reconstruction. 
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The road to recovery and respectability is long and slow. 
I would hope that New Zealand farmers, pressed hard as 
some are by cost/price problems, will not abandon their 
ability to challenge adversity. To sit back and look for a 
handout is surely not our national attitude. How much of the 
Australian problem is due to the factors already mentioned or 
how much to the farmers and traditional attitude would be 
difficult to measure. The oast, I feel, must take much of the 
blame. There has been little incentive to budget or to pro~ 
gramme in farming, so that incomes in good times have been 
dissipated on unnecessarily high standards of living. This 
generated a demand for mortgage and overdraft support in 
the poor years. Perhaps after being isolated in a harsh environ
ment for a few years, I, too, might spend every cent on better 
living. 

Now to deviate from the general to the more sp-~cific for a 
while, may I outline some intriguing farmer situations. 

A 40,000-acre property on the Queensland/New South Wales 
border, 600 miles inland. Rainfall-a not too reliable 14 in.
evaporation 10 ft per annum. Eight thousand ewes including 
4,000 studs many of which are put in lamb by A.I. each year. 
Two thousand rams reared and prepared for sale annually. 
Kangaroo population estimated to be half the size of the ewe 
flock. Ewes clip from 10 to 13 lb wool and for some years the 
rams retained for use have clipped 20 lb or better. Lambing 
percentage in the high 90s which is above the average for the 
area. During drought periods the sheep live on coarse stand
ing roughage and inconspicuous succulent-type plants that 
grow round the edge of clay pan country. As feed diminishes, 
branches are looped off edible trees and if the drought con
tinues longer than orudent tree felling permits, a wheat
feeding orogramme is embarked upon. 

Here I had my first introduction to' Aussie dogs en masse. 
A dozen assorted dogs every one of them answering one com
mand, all at the same time. Bedlam would be an inadequate 
way of describing their actions. The owner of this and a few 
other oroperties had been a millionaire five times in the last 
eipht years but was barely 50% of one in disastrous 1970. 

Now down to the Central Plains of New South Wales. 
Exoected rainfall 18 in. but recently as low as 8 in. and tem
peratures uo to 110°. Extensive red earth country where the 
golf fairways are bare earth adding yardage to anyone's drive, 
but olaving on to, and outting on the sand greens requires a 
great deal of practice. Recently irrigation was brought into 
the area, but not for golf fairways-even though the capital 
to do so was largely American. Large-scale cotton growing is 
to make use of the water-7,000 acres in one and 9,000 acres 
in another oaddock I saw. "Locals," however. are more inter
ested in using water for lucerne on an equally big scale for 
beef oroduction. High temperatures plus water will enable 
a long growing season for the lucerne thereby fitting cattle 
reouirements and being less wasteful than sheen production. 
Although extensive, this country is not bare land. Indeed, 
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at times the pasturage is dense; in some paddocks I saw 
where it had become necessary to mow pathways in the 
barley grass to get the ewes and lambs out of the paddock. 
We consider barley grass a weed but for them it produced 
their best late winter and early spring feed. South away and 
we find sheep harvesting subterranean clover seed out of the 
dry ground and yet right across the road rice growing through 
acres of water. Transitions can be rapid. 

Next a quick look at a property run by a not-too-traditional 
farmer at 2,500 ft up on the tablelands. Here are some 
impressions. 

Nitrogen fertilizers, which are much cheaper in Australia 
than here, seemed to be one of the keynotes to improved 
yields. Wheat drilled 6 to 8 weeks later than district practice 
for an increase of 10 bushels per acre plus nitrogen giving a 
further increase of 20 bushels to yield 60 bushels per acre. 

Lucerne sown into rough-worked virgin ground with an 
application of nitrogen had proved successful over a range of 
seasons. Lucerne which later grew away from eight ewes and 
their lambs per acre within two weeks of rain. This was not 
the only case I saw of nitrogen use on lucerne giving good 
results. 

Could it be as an aid to establishment on low fertility soils? 
Perhaps there were rhizobia inadequacies; maybe recycling of 
nutrients was insufficient or too slow to give the yields they 
wanted. How much of this effect do we get from heavy winter 
stocking with ewes? 

Traditional farmers in this area had flocks lambing over ten 
months each year. The lambs grew slowly but were eventually 
sold at local markets. As an enterprise it was not costed 
separately and no one seemed to know whether it was profit
able. 

Further south and up to a homestead at 4,000 ft with most 
of the property above it. Here are some notes on this enter
prise. Maximum daily temperature under 60° from end of 
March to early October with quite a high snow risk. One-sixth 
of the farm in crop; true lambing 130%. Apart from a highly
productive ewe flock the property was running a sophisticated 
cattle breeding programme. Two Hereford herds mated to 
Hereford sires- which had been selected on growth rate. The 
best urogeny (selected on growth rate as well as by tradi
tional methods) return to the herds, the next best cows are 
mated to a growth rate-tested Friesian bull to produce fast 
growing crossbred calves for fattening and all the low quality 
cattle are mated to a Black Poll bull just to give colour to 
the offsuring to help their sale. This property emphasizes one 
big difference between Australia and New Zealand in that all 
lambs and most of the cattle are for local consumption and 
are sold on the local market. 

To look at meat production with a difference one goes 
either to Northern Territory. where buffaloes are being con
sidered for low-fat-content · meat, or to Western Australia 
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where they have a trade with the Persian Gulf, shipping and 
selling live sheep . 

The west is full of interest, commercially buoyant, indust
rially progressive and challenging, with land speculation a 
profitable hobby for many. Agriculturally its problems are 
being faced. Although some farmers with wheat land recently 
won from the bush have walked off their properties and many 
more are struggling in other enterprises, the morale generally 
was good. Something of the pioneering spirit still exists in 
the countryside; people have problems but are still enter
prising. Farmers whom I met at random were conscious of 
extension and advisory services and sought to use them more 
than appeared the case in the east. Private farmers, with the 
aid of the university for computer servicing and advice from 
animal geneticists of the Department of Agriculture and uni
versity have embarked on production-orientated breeding 
schemes in sheep flocks, pig herds and cattle. These are not 
unlike New Zealand group breeding schemes. Some stud and 
flock Merino breeders purchased high-fertility rams from the 
Helen Newton Turner flocks over east. and look like making 
progress by using the programmes mentioned. 

Diversity in production, problems and potential made all 
farm visits particularly interesting in Western Australia. A 
property carrying 20,000 ewes had never had a lambing above 
80% and at times was forced by circumstances to mate five 
rams per 100 ewes. They have not got high fertility but can 
claim five identified mineral deficiencies . The owners hold 
very firm views that mob size should not be above 600 ewes 
and that best results are from mobs of 400 to 500. Not far 
away sheep run at eight to the acre on dry land in the midst 
of one ewe to the acre country. 

Problems associated with growing various strains of sub
terrane~n clover turn up without obvious reason on some 
properties. 

Not far away is 1,000 acres taken out of the bush twelve 
months previously and now in knee-high subterranean clover, 
aerial-sown without inoculum or fertilizer. It seems all set as 
a rmod grazing oroposition, but now the owner is considering 
selling the top 10 ft as bauxite to a mining company and later 
farming at a 10 ft lower altitude. 

I have mentioned a few properties only, to emphasize the 
tremendous variation there can be within each tyoe of enter
prise; and the potential capable of being realized by known 
techniques. 

Australia is deeplv conscious of the importance of fertilitv 
in her livestock and is currently snending large amounts of 
monev looking at such snecific problems as: heat stress effects 
on sheen and cattle; low fertility performance of rams; 
animal behavioural characteristics and effect on mating 
efficiencv: "Clover disease," an oestrogen-induced condition; 
and suitability of strains of Merinos to spring and autumn 
lambing. 
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Fertility in Australian livestock is important for the same 
reasons as it should be in New Zealand-more lambs born 
allowing more intensive selection and culling, increasing re
turns per ewe and per acre, and more total meat for sale. To 
this end identification of multiple pregnancy in ewes is re
ceiving attention by groups of research workers using tech
niques such as sonar, X-ray, and weight repositioning within 
the animal. Identification of multiple births has advantages in 
selection schemes designed to improve fertility as well as 
enabling more efficient husbandry techniques to be applied. 

Application to fertility problems of already known tech
niques can sometimes show dramatic results . In one area 
where lambing and calving percentages have been in the 45 to 
50% bracket for years, changes were made for the better by 
identification of onset of oestrus in ewes. This enabled shear
ing and mating dates to be adjusted to increase lambing per
centages into the 90s. In the beef herd, elimination of barren 
cows, vaccination against brucellosis and leptospirosis, check
ing of semen quality, and introduction of pregnancy testing 
and a controlled mating system, brought calving close to 90 %. 
Improvements such as these are being made in large flocks 
and herds, but the numbers of flocks treated are so few as to 
have no noticeable effect on state or national returns. 

Traditional sheep breeding with the pure breeds only L 
being challenged by both farmer and research worker. Most 
of the breeding schemes are designed to accumulate the 
characteristics of higher fertility. growth rate, milking and 
mothering ability plus liveability in a harsh environment. 
Merinos are the basic breed with reciprocal and multiple 
crosses being made to Dorset Horns and Border Leicesters 
in the main. Within the oure breeds, recording schemes are 
being initiated by the Deoartment of Agriculture in most 
states. There is ample evidence from the fertility and fleece 
weight of Merino flocks at Trangie and Chiswick to show that . 
with the application of oresent knowledge in this field, and 
the aid of well-designed breeding schemes, considerable im
provement could be made in commercial flocks in these im
portant features. 

Lamb mortality, resulting from heat in the northern and 
western states and from cold in southern states, brings about 
considerable reductions from lambs born to lambs alive at 
weaning. Merino lambs will seek shade when dropped in a hot 
climate, but are reluctant to move to shelter in cold w eather. 
Breed characteristics are considered important in mortality 
problems. This in turn has led various workers into ouite de
tailed studies of animal behavioural differences between 
breeds. Measurements have been made of breed reactions to 
stocking rates, competition for food, distance to water, grazing 
rates in relation to intake and body weight and stress gener
ally. The results from such research have indicated in 
measured terms the unsuitabilitv of some breeds to intensified 
systems of sheep production. Factors such as mob size and 
paddock shape appear to be worth investigation in relation 
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to New Zealand's move towards larger numbers of sheep per 
man and per property. 

"When in need, make speed", could well be the theme of 
commercial cattle breeding. Attempts to improve fertility, 
survival and growth rate have involved the introduction of a 
number of breeds of cattle leading to so many crosses and 
new breeds as to be confusing to the uninitiated. Less con
fusing is the obvious big business associated with the rash 
of new breeds . One breed, the Santa Gertrudis, with which I 
gained a little experience, seems to have brought more prob
lems to some areas than were there before. This introduced 
breed has fertility or breeding problems associated with both 
males and females. Many of the nucleus animals producing 
mal.es for use in the industry are bred by artificial insernim1 .. 
tion. Whether or not that makes any contribution to the 
breeding problems I cannot say. 

What I would like to say, however, is that I hope "the 
powers that be" do everything possible to screen exotic breeds 
of livestock in terms of performance under grazing conditions 
before they are released "willy nilly" to the farmer. 

Drought feeding of sheep is of major importance to the 
Australian farmer and grazier and over the years a wide 
variety of feeding methods and supplements have been tried. 
Protected protein is a supplement recently tried and found 
promising but a number of questions are now being -asked. 
Some workers have had good results feeding naturally
occurring protein supplements and increased efforts are being 
made to screen naturally-occurring proteins in relation to free
dom from bacterial degradation in the rumen. 

Of greatest immediate importance to us is the research 
carried out on the frequency of hay feeding in relation to 
liveweight change and wool production. The results confirm 
local work and suggest that less frequent feeding is not a 
disadvantage; in fact infrequent feeding can keep liveweight 
at a satisfactory level and encourage wool growth. When feed
ing low quality roughage, better use can be made of it by feed
ing a small amount of high quality feed-say lucerne hay, 
which has the effect of increasing both the intake and digesti
bility of the total diet. 

Early weaning of lambs is receiving attention, as it is at 
Lincoln. The necessity for an "insurance policy" with in
creased stocking rate in dry areas is the first reason for con
sidering the technique while in the long term a number of 
aspects of efficiency will be of importance. Answers are still 
required, however, to questions such as these: 
Does early weaning improve the overall utilization of feed 
produced? 
Is it oossible to capitalize on twice-a-year lambing with this 
technique? 
Can lambs be induced to grow faster when weaned to high 
quality feed? 
What are the effects on carcass composition? 
Is lucerne taint in the carcass important and if so can it be 
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reduced by grass feeding without loss of condition in the 
stock? 

These are the questions we are asking-Australian research 
is looking at some of them, as we also are doing at Lincoln. 

WHAT CAN WE LEARN FROM AUSTRALIAN AGRICULTURE? 

Farming as a business demands not only artisan skills but 
mental alacrity to enable farmers to apply business acumen 
and to keep up with advances in technical knowledge. Every
thing possible must be done to maintain a high standard of 
education in the farming community. 

Advisory services should cover adequately all farmers who 
seek advice, and the officers should be regularly kept up-to
date in the application of new findings. 

Farmers should be encouraged to keep tuned in and to make 
greater use of extension services and outlets. By allowing and 
encouraging extension personnel to take up-to-date inform
ation, and modify it to district needs, the farmer as an indi
vidual can in most cases benefit from the experience of others 
and so save himself time, effort and money. Instead of the top 
(say 10% ) applying already known advances in a particular 
type of production, some means need to be found to enable the 
next 50% to do the same, now, not in ten years' time. A further 
enlightened look at extension techniques could make advances 
in application of known information. 

Wider consideration should be given to the aggregation of 
units by those with capital as one means of aiding the pastoral 
industry to remain more securely productive during times of 
severe market fluctuation or change. 

Allowing land to be transferred to owners with low capital 
reserves for development should be discouraged. Further 
diversification of production could well be encouraged but 
mechanisms to curb overproduction should be applied by 
some well-informed reliable authority. 

We should reassess the breeds of sheep we have in relation 
to their ability to produce efficiently in large mobs under 
stress. 

Every known functional technique should be used to lift 
P.We fertility. Perhaps it is not out of place to note here that 
the average liveweight of ewes in the New Zealand national 
P.We flock has been declining in recent years as has national 
lambing percentage. 

Artificial insemination of dairy cattle is taken for granted 
in New Zealand, and its use is extending into beef herds. A 
speeding up in beef herds and extension into top sheep flocks 
might well follow to make maximum use of sires of proven 
superior merit. 

Some of the Things We might Think about 

T.ntensification-better understanding by the farmer of feeding 
systems and utilization. · 
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Intensive lamb production and finishing techniques such as 
intensive rearing and very early weaning. 
Development of methods to permit maximum beef production 
under the wide environmental conditions which offer oppor
tunity for running cattle. 
Introduction and testing of high fertility exotic breeds, and 
later their use through new techniques of A.I. if they prove lo 
have a worthwhile place in .our animal production economy. 
Exploration of genetic material at present available and in
creased use of it through well-organized, production-orientated 
breeding schemes . 
Development of an appreciation of the relative importance of 
meat to wool production and the development of management 
and husbandry techniques, marketing channels and breeds of 
livestock best able to produce at high levels under grazing 
conditions with a low labour input. 

Australia is truly a big country, full of interest. where most 
things seem to happen in a big way. At present there are big 
problems to be solved in the pastoral industry. Associated 
with agricultural industry, research and extension , there are 
many outstanding people whose contributions have reduced 
problems in the past. I have no doubt they will continue to 
wrestle with and solve problems to help Australia realize its 
tremendous potential. 
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