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THE COMMUNITY CENTRE 

I. 

H. C. D. 'SOMERSET', M.A. 
Senior Lecturer in Education, Victo1ia University College 

and First Director of the Feilding Community Centre. 

[We are privileged to publish this series of four radio 
talks which were given by Mr Somerset over 2YA in August 
and September, 1947.-Editor.J 

In four talks I am going to try to tell you what the 
Community Centre really is, what it can do and what it 
should certainly not attempt to do. Much of what I shall 
say to you is based upon what my wife and I have learned 
in working with the people of Feilding in the development 
of their centre. But I don't want to bore you with an 
account of what is done in Feilding. Much has already 
been written about it and much more has been said about 
it. When we went up to Feilding over nine years ago with 
some few principles and many more ideas, we asked for 
nothing better than time to try out a few of them; we 
wanted to learn by experiment the kind of organization 
that would suit a New Zealand community. 

And so we went to work. Before long, I was asked 
to give a series of talks on the result of our efforts. I was 
in some doubt about whether I should or shouldn't when 
my wife settled it by saying, "Remember the gentleman 
dining at Crewe?" I did: the one who discovered a mouse 
in his stew. "Said the waiter, don't shout, or wave it 
about, or the rest will be wanting one too." 

So we decided not to wave it about. But the experi­
ment has become well known and lots of places are now 
wanting one too. I don't blame them; a community centre 
is a good thing to have. I think, liowever, that I can serve 
you best if I tell you some of the principles upon which 
centres should be founded in this country. 

Here is the first point I want to get clear: the centre is 
really something new in the life of the community; we may 
have to attach it to something already existing for pur­
poses of organization, but its work, its spirit, is unlike any­
thing we have had in the past. It is true that we call our 
venture in Feilding the Community Centre for further 
education and recreation and it is, quite frankly, an educa­
tional centre with many recreational activities as well. But 
it is in no real sense an extension of education or recreation 
as we've come to understand these terms. Let us say for 
the moment that further education means a special activity 
that schools and university colleges as such cannot possibly 
provide for. Remember that schools and colleges cater for 
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people who are still immature; for young people who are 
able to spend the greater part of their time in learning. 
The community centre is designed for the use of adults 
and near adults who have started their life's work and for 
whom the settling into a job and the establishment of a 
home and family must be the first concern. 

We can understand the needs of these people best if 
we forget about education and think about the implications 
of the word community. Think of your own community for 
a moment. In your town or village you and your neighbours 
have seen to it that your needs are provided for. Shops 
have come into existence because you need such things 
as food and clothes and petrol and books. So shops are 
part of the life of the place and no one could imagine a 
modern community without them. Only yesterday I was 
talking to one of the oldest residents of Feilding about the 
early settlement of a nearby township. "I was there before 
the first settlers arrived," he said; "I took up a wagon load 
of flour, tea, axes, spades, shirts, and trousers and opened 
the first shop in a tent." His tent was really the first com­
munity centre in the bush settlement because it supplied 
its first need. I imagine that it supplied much more than 
food and clothes and tools; it supplied, as early shops al­
ways did, a place for talk and discussion. But as com­
munities grow in size and complexity, more and more 
organization becomes necessary. Soon there are churches 
for religion, schools for elementary education, banks for the 
collection and distribution of money, town councils for roads 
and drainage, the police station for law and order, the rail­
way, the post and the telephone for better communication 
with the outside world, the library for communication with 
better minds than our own. And so it goes on. Every bit 
of organization in the community arises in answer to a 
human need. Organization is the essence of community, 
and organization is concerned in one way or another with 
communication. My friend who opened the shop under 
canvas in the bush settlement was merely establishing a 
line of communication between the makers of axes and 
spades and those who wanted to use them; even the most 
highly developed modern shop does no more. 

It is interesting to look at our own immediate com­
munity in this new way-to see it as the end of many lines 
of communication and as the starting point of other lines 
linking us up as a nation and a people. As John Dewey 
has said, "Society not only continues to exist by trans­
mission, by communication, but it may fairly be said to 
exist in transmission, in communication. There is more 
than a verbal tie between the words "common, community, 
and communication." 
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If we get into the habit of thinking of communities 
existing because there are so many things to be carried 
through to us, we get a clearer view of ourselves and our 
needs. We realise that, in the past, communities· of men 
tended to form at the stopping places on trade routes. A 
city would grow round an oasis on a camel route or at the 
entrance to a mountain pass, at the mouth of a river or in 
a harbour where ships came to rest. And along the lines 
of communication moved many things, which came to be 
called goods because of the satisfaction they gave. We can 
give a rough definition of a community, then, as a place 
where people live together for the better transmission of 
goods. But man's needs are not simple and he must have 
for his well-being a great variety of goods. For his full 
development he needs goods for the mind and the spirit, 
as well as for the body; he needs food for his dreams and 
his hopes, he needs poetry, music and religion. These are 
also goods. 

You will notice that I don't divide human goods into 
material goods, mental goods and spiritual goods. I think 
the division is a false one and has hindered our thinking 
on human affairs as well as on spiritual affairs. But we may 
judge of the maturity of a community by the variety and 
quality of the goods that enter into it and by the use that 
the members of the community make of the goods that 
are available. 

It will be seen that as time goes on, human ingenuity 
produces more and more goods and more and more ways 
of transferring them. Every new invention alters in some 
degree the life of the community. For instance the motor 
car arrives and the makers of cars see to it that we know 
all about them. The community begins the job of organ­
izing so that the new "good" may enter. If we could see 
the changes on a film in the same way that we can now look 
at a seed growing in a few minutes into flower and fruit, 
the result would be astounding. We would see livery stables 
turning into garages, drinking troughs fading out and petrol 
pumps coming up in loud tones of red and yellow; we would 
see the rough roads furrowed with cart tracks giving place 
to the smooth miles of concrete and bitumen. We should 
see bank balances leap from their safe deposits and acquire 
a new velocity in a race to keep up with the motor car. 
Pumpkins turning into coaches and mice into horses would 
·be tame by comparison. 

Everything new that comes along the lines of trans­
mission to your community alters its design and the way 
people live within that design. Think of the effect on com­
munity life of the coming of the radio and the aeroplane, 
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of the machine gun and the high explosive bomb to name 
only a few. 

But goods don't all move at the same rate down those 
lines of communication. Some of them like the radio and 
the cinema in peace time and the machine gun and the bomb 
in wartime, are scarcely spawned from the inventors' minds 
before we are all using them-or dodging them. We may 
not like them, but we cannot ignore them. Other goods, 
those that have no immediate commercial value, that is 
goods which the community does not understand and for 
which it is not ready, move very slowly. Electricity was 
discovered two thousand years before the community was 
ready to use it. The now common D.D.T. was known for 
seventy years as a chemical curiosity before we came to 
know is as an insecticide. As a further example I quote 
from a book on Child Nutrition by Dr. Lydia Roberts: "Ove1· 
two hundred years ago the efficacy of fresh fruits and 
vegetables in the prevention and cure of the dread disease 
scurvy was known, and had even been conclusively demon­
strated by well-controlled human experiments by an English 
physician, Lind, as early as 1757. And yet it was nearly 
fifty years before this knowledge was accredited in Lind's 
own country to the extent that lemons were made a re­
quired part of the ration of the English navy." 

If there is a time-lag in such useful, everyday things 
there is a far greater lag in the realm of ideas. To illus­
trate this I want to tell you a story about my old friend 
whom I will call Jim; he has long since gone to his rest, 
but if he were listening he would enjoy what I am going 
to tell you. Jim was a farmer-a man who had worked very 
hard and had a fine place down in the South Island. His 
equipment was his pride; his tractor was the very latest, 
so was his milking machine. His cow-shed was the best 
that dairy science could design. There were concrete walks 
for the cows reaching out into the paddocks so that there 
was no mud near the milking. But a hundred yards away 
there was a fenced-in mass of mud and stagnant water 
where the pigs wallo.wed in cold misery. And Jim would 
shake his head over them sadly and say, "The pigs are 
dying on me; I'm sure I don't know why." The point of 
this story is, of course, that it had been someone's .iob to 
communicate to Jim the wonders of tractors, milking 
machines and dairy hygiene; but so far nothing had reached 
him about the care of pigs. At that point the community 
had failed him. 

That brings me to the first elementary function of a 
community centre: it is an org-anization for the communica-
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tion of goods in the form of ideas-for which the community 
has not already provided. If there had been a community 
centre near where my farmer friend Jim had lived, it would 
certainly have provided for a short course of talks by an 
expert on pig cuiture. And the Country Library Service 
would have been called in to lend the necessary books. The 
centrn, has, of course, many other functions; these will be 
dealt with in future talks. 

In conclusion I want to make it clear that my outline 
of the nature of the community is very much simplified. 
Quite obviously it exists for much more than the communi­
cation of goods and ideas. In his play "The Rock," T. S. 
Eliot says: 

"When the Stranger says: 'What is the meaning of this 
city?' 

Do you huddle close together because you love each 
other? 

What will you answer? 'We all dwell together 
To make money from each other?' or 'This is a com­

munity'?" 
It is abundantly clear that mere living together is no 

mo1·e a community than a heap of bricks is a house. If, 
however, I continue the quotation I made from John Dewey 
a few minutes ago I shall leave you with a more complete 
picture. He says: "Men live in a community in virtue of 
the things which they have in common; and communication 
is the way in which they come to possess things in common. 
What they must have in common in order to form a com­
munity or society are aims, beliefs, aspirations, knowledge 
-a common understanding." Let us say, then, that a com­
munity centre is first of all, a new form of local organization 
in the service of a common understanding. 

DAIRY FARMING IN NEW ZEALAND 

I 

M. G. Hollard, M.Agr.Sc., Assistant-Lecturer in Animal 
Husbandry 

(This is the first of a series of ten articles which will 
eover the major part of the dairy husbandry in the School 
Certificate syllabus in Dairying.-Editor) 

Dairy farming is practised successfully only in those 
parts of the world where the climate and topography are 
favourable. Suitable natural conditions enable the produc­
tion of a high quality product at a low cost, this being the 
key to the most successful dairy farming. 
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NATURAL CONDITIONS ARE OF PARAMOUNT 
IMPORTANCE 

The natural conditions which are of most importance 
in this respect are temperature, rainfall and contour. The 
temperate climate is essential because our dairy stock have 
been bred to their present state of efficiency under such 
conditions, and also because of the perishable nature of 
milk and milk products, the production and manufacture 
of which are impossible under very hot conditions. 

Secondly, rainfall must be heavy and well distributed 
throughout the year for this markedly influences soil 
fertility and pasture growth. Good quality pasture is of 
the utmost importance for it is the best and cheapest feed 
for dairy cows, and countries with good all-the-year-round 
pasture growth have a marked advantage over those where 
deficient pasture growth has to be supplemented by stall­
feeding using expensive concentrates, with correspondingly 
increased labour costs. High natural soil fertility is not 
essential provided the climate and rainfall are suitable and 
that the fertility can be built up by fertilisers and good 
farm management. 

Thirdly, flat to undulating country is the only type 
suitable for dairying. This is so because of the compara­
tively la1·ge size of the dairy cow, and the large proportion 
of energy wasted in foraging under hilly conditions. 

IDEAL NATURAL CONDITIONS IN NEW ZEALAND 
New Zealand is so remarkably endowed with natural 

conditions suitable for dairy farming that it is not sur­
prising that this country should have assumed such a 
unique position among the dairy farming countries of the 
world. 

The climate is temperate, and marked exfremes in 
temperature are experienced neither in summer nor winter. 
This enables well-bred dairy stock to be run outside at all 
times of the year without any apparent ill-effects on the 
health of the stock and without reducing yields of milk 
and butterfat. The rainfall is high and well distributed 
in most seasons in those areas of New Zealand where 
dairy farming is practised, and this, together with the 
suitable climate, is conducive to the luxuriant growth of 
highly productive pasture swards in the spring and early 
summer months of the year. The whole of our dairy farm­
ing practice is based upon the seasonal rise and fall in 
pasture growth. 

Dependence on pasture production characterises New 
Zealand dairy farming. It is this "pastoral," as distinct 
from the "arable" dairy farming carried on in the Northern 

7 



European countries with which we compete on the world's 
markets for dairy produce. 

The three natural conditions essential for profitable 
dairy farming (suitable climate, rainfall and contour) have 
defined the areas within New Zealand where dairy farming 
is carried on. Thus we find that 87% of our dairy cow 
population is located in the North Island (North of Auck­
land 14%, South Auckland 35%, Bay of Plenty 7%, Tara­
naki 13%, Manawatu 10%, Wairarapa and East Coast 8%) 
while only 13 % is found in Southland and scattered dis­
tricts through Marlborough, Nelson and Canterbury in the 
South Island. 
SEASONAL PRODUCTION ENGENDERS PROBLEMS 

Since dairy farming practice in New Zealand is based 
upon the seasonal rise and fall in pasture growth, butter­
fat production is seasonal also. Fluctuating yield of pas­
ture brings problems in production; fluctuating production 
of butterfat brings problems in marketing of dairy produce. 

Pasture growth in dairying areas commences in 
August. Feed is most abundant between September and 
December, and thereafter it gradually declines to a mini­
mum during June and July. (There is sometimes a slight 
recovery in the autumn, the extent of this varyin,g with 
the season and the district.) Correspondingly, the great­
est production of butterfat occurs during the spring and 
summer months between October and February, with a 
marked decline in the autumn and winter. November and 
December are the peak months in both butter and cheese 
production, accounting for 30 % of the annual output, whilst 
in June and July production is almost stationary�about 
2% of the annual output. This seasonal nature of our 
production makes it difficult to take advantage of market­
ing premiums which go with regular shipments of produce. 
This means that New Zealand in normal times is in severe 
competition with other countries, especially Denmark, which 
can maintain a much more uniform supply of produce 
throughout the year. To minimise the ill effects of irregular 
shipments, it has been necessary to develop expensive 
marketing methods and organisation to regulate the flow 
of New Zealand produce to overseas markets. 

The seasonal nature of our dairying also reduces the 
maximum use of capital invested in factories and produce 
stores. These are necessarily large to cope with the peak 
supply of produce but are used to full capacity for only 
three to four months of the year. Seasonal dairying also 
reduces the efficiency of labour utilisation on the farm and 
in the factory, and has magnified certain inherent farm 
management problems which will be discussed in later 
articles. 
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However, the provision of feed, its utilisation, and the 
care of animals probably requires less human effort in 
New Zealand than in any other dairying country in the 
world. The final effect of this is reflected in relatively low 
labour costs per unit of output, despite the relatively high 
wage rates prevailing. As a result of the influence of 
climate, the whole farm economy in New Zealand is a labour 
saving economy. 

THE EARLY DEVELOPMENT OF DAIRY CATTLE 
BREEDS IN NEW ZEALAND 

The natural advantages of New Zealand for dairy 
farming were recognised by the early settlers but owing 
to the difficulty of transporting perishable produce over 
the long distance to the world markets, the dairy export 
trade before 1881 was negligible. But with the advent of 
successful refrigerated transport, a new interest was taken 
in the possibilities of developing dairy farming in New 
Zealand. 

In the absence of native cattle in this country, stock 
had to be imported. Early importations largely consisted 
of Shorthorn cattle which were used to provide both milk 
and beef. At the time there was practically no selection 
among these Shorthorn cattle for milk-producing ability 
alone, and for many years, even after refrigeration had 
been developed, the dual-purpose qualities of the Short­
horn continued to maintain this breed as the dominating 
influence in the dairy cow population. 

From 1893 onwards, high class animals of the Jersey, 
Friesian, Ayrshire, Shorthorn and Red Poll breeds were 
imported from England, Scotland, Canada, U.S.A., Jersey 
Island and Australia. The important feature of this develop­
ment was that these cattle were "blood stock" of single­
purpose dairy breeds, imported with the object of improving 
the milk-producing ability of the general cattle population, 
the majority of the importations being breeding sires. 

BREED SOCIETIES ESTABLISHED IN NEW ZEALAND 
Following the introduction of pure lines of dairy stock, 

Breed Societies were established in New Zealand between 
1903 and 1915, with the main objects of retaining the 
purity of, and fostering interest in their respective breeds. 
The Societies of the principal dairy breeds commenced issu­
ing local herdbooks at an early date. It was these records 
of parentage of registered stock that forced the separation 
of pedigree and "grade" (or unregistered) dairy cattle. 

HERD TESTING PLAYED AN IMPORTANT ROLE 
With the gradual spread of herd-testing from 1909, 

and the milk recording of individual registered cows from 
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1913, direct and reliable measures of herd production and 
production per cow became generally available. The im­
mediate efforts were to demonstrate the poor average level 
of production and the low butterfat content of the milk of 
Shorthorn cattle, and to emphasise the potentialities of 
the Jersey and Friesian breeds. The practice of using sires 
of the pure dairy breeds upon hitherto predominantly Short­
horn herds then became a feature of the rapidly expanding 
dairy industry. To supply these sires, large numbers of 
purebred herds of single-purpose dairy breeds, particularly 
the Jersey, were established soon after the 1914-18 war. 

In New Zealand, as in other countries, the show ring 
has exerted a profound influence on the breeding of dairy 
stock and has caused a great deal of attention to be paid 
to show ring "type characters" in breeding policies. 

"BUTTERFAT BACKING" 

The introduction of the "Certificate of Record" and 
"Government Official Herd Test" systems of pedigree cow 
recording followed closely upon the formation of the Breed 
Societies. Records of production obtained under these 
systems have been and still are widely used as an aid to 
the selection of sires from high producing dams in pedigree 
herds. (Frequently sires have been selected on the basis 
of only one record of production of their respective dams.) 

The "Group Herd Testing System," for both pedigree 
and grade cows, commenced in 1922, following Danish co­
operative lines. Soon after its establishment it became 
apparent that there was a definite need for purebred sires 
of dairy breeds to be used in grade herds to improve their 
milk and the butterfat producing capacity. To further 
this purpose the "Marked Calf Scheme" was introduced 
in 1925 with the object of encouraging the use of purebred 
dairy sires. This scheme requi:r:ed the marking at birth 
of female progeny of purebred dairy sires and of group 
herd-tested dams meeting certain minimum standards of 
production. In this fashion it was hoped that heifers 
selected and reared for herd replacement purposes would 
be capable of raising the future herd production level. 

IMPROVEMENT IN PRODUCTION PER COW 

Since 1920 there has been an improvement in New 
Zealand in the average production per cow from 180 to 
240 lbs butterfat. There is no doubt that the change-over 
from predominantly Shorthorn to predominantly Jersey 
cattle (including grading up through the use of pedigree 
sires) has played a considerable part in this improvement. 
In contrast, deliberate breeding and selection methods used 
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by the farmer have been almost wholly ineffective in secur­
ing an improvement in butterfat producing ability. 

A most important limiting factor to progress has been 
the large number of cows that the farmer has been forced 
to cull owing to the incidence of disease. This fact has 
greatly limited the margin of selection of herd replace­
ments from the higher producing cows in the herd. 

Further, the increase in production per cow has been 
effected at a decreasing rate until during the past ten years 
(apart from seasonal fluctuations) the average production 

per cow has been almost stationary. It is apparent that 
no further improvement can be effected by the breeding 
.and selection methods as applied in the past. 

The Herd Recording Council of the New Zealand Dairy 
Board recognised this impasse when in 1939 a herd improve­
ment plan was adopted. Many purebred sires are in use in 
group-tested herds and one of the main objects of this 
plan is to measure the production of the daughters of as 
many of these sires as possible. By means of such a 
"progeny-testing" scheme, it is possible to assess fairly 
accurately the value of a sire as a herd improver. With 
the surveying of the majority of such purebred herd sires, 
it would be possible to identify the best breeding strains 
of dairy cattle in the country. The widespread use of such 
stock proven to have the ability to transmit to their pro­
geny inherited characters for high yields of milk and 
butterfat, could then be encouraged. The full effects of 
this programme will not be reflected in increased yields 
of butterfat by the national herd for some years as the 
process is necessarily of a very long term nature. 

IMPROVEMENT IN THE "PLANE OF NUTRITION" OF 

DAIRY STOCK 

As mentioned above, there has been an improvement 
in the average production of butterfat per cow of 60 lbs 
since 1920, and although some part of this improvement 
has been due to factors associated with breeds and breed­
ing methods, the greater part of the improvement has been 
due to improvements in the quality and quantity of feed 
.available to the dairy stock, that is the "plane of nutrition." 

Under the system of grassland farming adopted in 
New Zealand, no direct measure of the plane of nutrition 
of dairy cows is available, but there is some indirect data 
which indicate in general terms what the situation has 
been. 

During the developmental phase of the dairy industry, 
cropping was carried out to a certain extent, in part as 
a preparation for sowing to grass, in part because farmers 
still clung to the traditional methods of British Agriculture, 
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and partly, too, because a technique for utilising the poten­
tialities of grassland had not been developed. However, 
it was found that deterioration in swards could not only 
be arrested by topdressing with phosphates, but further, 
that marked improvements followed. As a result of these 
discoveries the practice of growing supplementary crops 
gradually declined and was replaced by conservation of 
surplus spring and summer pasture production as hay and 
silage. 

During the period 1920-30, the area of hay and silage 
saved per cow in milk approximately doubled, but in the 
period 1930-40 it increased by only 15 % . The area top­
dressed per cow in milk increased by 78 % in the four years 
1926-30, but by only 26% in the ten years 1930-40. This 
slowing down in the rate of improvement in provision of 
feed is paralleled by the slower rate of improvement in per 
cow production. 

A most important influence on the increase obtained 
in production per cow has been the technique devised by 
New Zealand dairy farmers in managing pastures character­
ised by marked seasonal fluctuations in productivity. The 
fullest practicable utilization of available pasture growth is 
achieved by rotational grazing, although complete utilisa­
tion at the correct stage of growth must remain an elusive 
ideal when growth rate is so largely determined by climatic 
factors. It must be admitted too, that there are still many 
farms where gates are too often left open giving stock 
access to the whole farm, thus nullifying the beneficial 
effects of the rotational grazing system. 

Other sound practices widely adopted are light harrow­
ing <0f pastures to spread animal droppings, topping pas­
tures to keep the pasture plants in the most nutritious 
stage of growth, and adeauate drainage of wet areas. 
Surplus pasture growth in the spring and summer is con­
served as hay and silage, and a practice that is rapidly 
spreading is the "cool-storing" of late autumn pasture 
growth for use in the late winter and early spring. 

Pasture and its products, hay and silage, have enabled 
our best herds to produce an anuual average of over 500 lbs 
butterfat per cow. The importance of feeding in New 
Zealand dairy farming as a whole has been shown by the 
fact that since 1920 an improvement of 35 lbs in the 
annual averag-e butterfat production per cow has been 
estimated as due to improvements in the plane of nutrition. 
Indeed, there is no doubt that it is poor feeding, rather 
than poor breeding, that is the more important factor 
limiting increased productivity in the majority of our 
lower-producing dairy herds today. 

12 



Suggestions for Reading : 
Army Education Welfare Service Booklet : "Dairy Farming 

in New Zealand." 
Duncan G. A. : "The New Zealand Dairy Industry" 1933 

(H. L. Young Ltd.) .  

Hamilton W. M. : "Survey of the Dairy Industry of New 
Zealand" ( D.S.I.R. Bulletin 89, 1943) .  

New Zealand Official Yearbooks-1933 and 1938. 

New Zealand Dairy Board-Annual Reports. 

These illustrations were intended to accompany the 
article "Borage and Bugloss" in the Bulletin for November, 
1947. 

Borage Bugloss 

NEW PUBLICATIONS 

Lincoln College Technical Publication No. 2 

.SHEEP BREEDING IN NEW ZEALAND : THE RAM 

BREEDING FLOCKS 

By P. G. STEVENS, Lecturer in Animal Husbandry. 
The breeding of rams is a major project in the sheep 

industry. This publication discusses and analyses the 
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present organisation of the ram-breeding flocks and offers 
some suggestions for the initiation of a national plan for 
flock improvement. 

The bulletin, which is. copiously illustrated with photo­
graphs, graphs, and diagrams, is obtainable from the Editor, 
Rural Education Bulletin, Lincoln College, P.B. Price one 
shilling, post free. 

MAN AND LAND 
"There can be no separation of man from the land­

his whole existence is tied to the soil-from the beginning­
of his days to the time his body is laid to rest in the arms 
of the earth. From the busiest corner in the modern city 
to the wind-blown country fields, human livelihood is a pro­
duct of the land." -Morris E. Fonda. 

SOIL CONSERVATION 
"In its broad aspects, land is made up of soil, water, 

air, plant and animal life. To use it according to its cap­
ability, without waste, to treat and manage each acre 
according to its individual needs, and maintain its maximum 
productivity and use, js soil conservation."-R. H. Musser,, 

President of the Soil Conservation Society of America_ 

SUPERPHOSPHA TE PRODUCTION IN 

NEW ZEALAND 

H. D. Orchiston, M.Sc., A.N.Z.I.C., Assistant Lecturer in 
Soils and Fertilisers 

1. Introduction. 
In view of the generally low phosphate content of New 

Zealand soils, and the necessity for replenishing the supply 
of the major plant nutrient phosphorus in order to main­
tain consistently high farm production, the application of 
a suitable phosphatic fertiliser to the soil is an economic 
necessity. The source of such a fertiliser is found in 
naturally occurring phosphate deposits, which are the raw 
material from which superphosphate is produced by re­
action with sulphuric acid. 

Naturally occurring phosphate consisting mainly of 
tricalcium phosphate is practically insoluble in pure water, 
but is slowly brought into solution in the soil water which 
includes acid substances, excreted by plant roots and from 
the decomposition of organic matter. Despite its rate of 
solution increasing with increased fineness of grinding rock 
phosphate is generally relatively plant "unavailable" com­
pared with superphosphate which is mostly a mixture of 
water soluble monocalcium phosphate, gypsum, and some 
water. Also present is a little dicalcium phosphate and a 
trace of tricalcium phosphate. 
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Phosphate Formula Molar Ratio of constituent Water solubility 
oxides 

CaO Pz05 H20 
Tricalcic Ca3 ( P04 ) 2 3 1 practically 

insoluble 
Dicalcic Ca2 (HP04 ) 2 2 1 1 slightly soluble 
Monocalcic Ca(H2P04 ) 2 1 1 2 very soluble 

The conventional form for expressing phosphate con­
tent is as phosphorus pentoxide, P205 , so that a controlled 
amount of sulphuric acid on a high grade phosphate rock 
converts the 38% P205 (tricalcic form) to superphosphate 
containing approximately 20 % P205 (monocalcic form) . 

The history of superphosphate starts in 1840 when 
Liebig suggested that the action of bones in the soil was 
hastened by pre-treatment with sulphuric acid. Inde­
pendently in 1842 J. B. Lawes treated Suffolk Coprolites with 
sulphuric acid. The process was patented in the same year 
and production commenced in 1843. In 1880 the produc­
tion was 50,000 tons and from the fo1·tune made he founded 
the Rothamsted Agricultural Experimental Station. From 
1882 until 1917 the development of the superphosphate in­
dustry in New Zealand was almost entirely that of Kemp­
thorne, Prosser & Co. In Auckland 1917 the New Zealand 
Farmers' Fertiliser Co. Ltd. was formed as the result of 
a wide spread feeling among farmers that the price of 
superphosphate was unduly high as compared with the 
cost of manufacture. In 1918 Wright Stephenson & Co. 
Ltd., one of the largest firms of stock and station agents, 
decided to go into the fertiliser manufacturing business 
at Otahuhu, near Auckland. However, it was not until 
1922 that New Zealand became self supporting as far as 
superphosphate manufacture was concerned. Subsequent 
to this the Dominion Fertiliser Co. issued their prospectus­
in 1929 and later st;:trted production. 

Commercially superphosphate is now designated as 
"44/46" in this country, meaning that water soluble and 
total P205 expressed as tricalcium phosphate are 44 and 
46 % respectively. As the factor for expressing P205 as 
Ca::i (PO") ? is 2.183, "44/46" necessitates 20.16% water 
soluble P201, . "44/46" cannot be made with rock phosphate 
containing less than 38% P205 , and it is for this reason 
that over the last five years superphosphate has been below 
the "44/46" mark, but the amount now coming on to the 
market is steadily increasing. 

2. Raw Materials. 
The original source of all phosphates is the igneous· 

rocks in which phosphate occurs as crystalline apatite. 
lfi 



Apatite is calcium phosphate with either calcium chloride 
or calcium fluoride (3 Ca3 (P04 ) 2 + CaF 2 or CaCl2 ) .  Else­
where phosphate has been concentrated into beds or nodules 
(coprolites) . The beds of the U.S.A. and North Africa have 
30/40% P205 equivalent, and those of certain Pacific Islands 
consisting of naturally leached guanos of more mineral than 
animal origin in appearance, have up to 40% P205 equiva­
lent. 

It is from these Pacific Islands that New Zealand has 
obtained and is obtaining phosphate raw material as honey­
combed soft rock leached of organic matter and water 
soluble salts. Prior to World War IL Ocean and Nauru 
Islands were the main source of supply when the British 
Prosphate Commission granted New Zealand a 16% quota 
of the Nauru Island output. During the war both islands 
were put out of operation. Makatea (120 miles north-west 
of Tahiti) and Florida prosphate rocks then became the 
chief source of supply. Today Makatea rock is the main 
shipment, although the amount being imported from Ocean 
and Nauru Islands is steg,dily increasing, and to bring up 
the quota for New Zealand, Morocco, Red Sea, Kossier and 
Safaga (districts near the coast of the Red Sea) and Bona 
(Algeria) rocks are being imported. The imports of phos­
phate rock for the current year will considerably exceed 
one-third of a million tons, which will be more than the 
1940 figure of about 300,000 tons. 

The only workable quantities of phosphatic raw mater­
ial so far found in New Zealand occur at Clarendon and at 
Milburn in South Otago, but there is little high grade 
material left. However, there is a considerable amount of 
phosphatised sandstone, 9-14% P205 • This could be used 
to supplement the imported rock for super production by 
concentrating it by flotation or other chemical engineering 
methods. Alternatively it could be used as a source of 
gaseous P205 which could be passed through towers of 
unground imported rock (Ca3P04 ) 2, to produce calcium 
metaphosphate, Ca(P03 ) 2 of Ca0/P205 molar ratio equal 
to 1.0. These sandstones mixed with coke and possibly 
more sand, as the resistance in an electric furnace, would 
supply sufficient heat for the reaction : 

2 Ca3 (P04h +lOC + 6 Si02 
--� P4 + lOCO + 6 CaSi03 

(To be continued) 
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