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I am aware that it is customary for the speaker on 
such occasions to offer some advice to those about to 
graduate. I fear I shall disappoint you. I have been a 
professional giver of advice for forty years but I have 
now retired. In any case I doubt that anyone of my 
generation can give much useful advice to people of yours. 
Our own record in terms of material advance may be im­
pressive. We have brought you into a world much 
smaller-in terms of ease of communication-than the 
one we ourselves entered, but a number of circumstances 
including two world wars suggest that we have not man­
aged very well. You may do better. You must do better. 
You will do better. We have filled the world with a number 
of gadgets to distract your minds, but I can only commend 
you to the early prophets for the road to peace of mind. 
One thing only I venture to offer from my own experience. 
It is this. Do the work that lies before you, whatever 
it may be, to the best of your ability-whatever that may 
be. Don't worry primarily about what you get out of it. 
Society does recognise that the labourer is worthy of his 
hire. No other reward can equal the satisfaction of work 
well done. 

ow I am also aware that it is customary on such 
occasions as this for an address of some distinction to be 
delivered-a circumstance that apparently your Univer­
sity Council has overlooked. I am no orator and, not­
withstanding the Pro-Chancellor's robe, I am the least dis­
tinguished of Senators. I belong neither to the workshops 
and laboratories of pure science, nor to the ivory towers 
of literary scholarship and philosophy. I am merely a 
man of the soil, and must speak as such, as one who has 
spent most of his life in close association with farming 
and with farmers. Having thus absolved myself of any 
rnsponsibility to the Council on your account, I proceed 
to turn this interesting situation to the advantage of 
myself and my fellow-farmers by soliciting your interest 
in our affairs. True, I think I could show that our affairs 
are very much your concern for do we not support you? 
Do we not feed and clothe you? Did we not last year 
produce for export commodities to the value of £125 mil­
lion, with some of the proceeds of which you stock your 
glittering cities? Some of my sort have a rather unpleas-
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ant name for your sort. But I am your guest. I prefer 
to pq.t it that our relationship is one of symbiosis, not 
parasitism. You live on us, but we need your services­
the services of you and of your fellow townsmen. 

Indeed, we are finding that we need your services­
your help in fact-rather urgently. Things are not going 
well with us. And you must come to us, to our homes 
and into our villages. It is too late for us to come to 
your city consulting rooms. You must come to us. 

So I am here really as a humble suppliant to put our 
case for your sympathetic consideration-and to warn 
you of consequences if you refuse help. 

What is our malady? Briefly it is erosion-erosion 
of several kinds. The first is soil erosion. This is some­
thing you all read about in the newspapers from time to 
time. I shall not elaborate. The headlines grow a bit 
bigger as time passes. It is something that you who have 
been in Mr Garnier's classes have seen in specimen or 
example. To us, it is our farms slipping from beneath 
our feet. It is two-fifths of the land we occupy under 
the scourge to a greater or less extent. 

How have things come to such a pass? The sins of 
the fathers are visited on the children-in this case liter­
ally of the third and fourth generation. Our forefathers 
attacked the forest with "axe and fire, destroyers twain." 
They introduced rabbits, deer, opossum; they destroyed 
tussock ,and native grasses on the hills with the fire-stick 
and with over-grazing-but the tale is familiar. They 
knew no better. We still think of them as splendid 
pioneers. The writer of the book "Road to Survival" has 
described his forefathers in America as "one of the most 
destructive groups of human beings that have ever raped 
the earth." 

Perhaps, in passing, it is worth considering whether 
�·ou should pour so much fertility down the sewers into 
the sea, when the natural source of it all, the soil, is 
slipping that way too. But there is something positive 
that some of you can also do. I am not going to attempt 
a learned disquisition on the subject. In the words of 
the Psalmist, "I do not exercise myself in great matters 
which are too high for me." But I am told that to cure 
this malady many kinds of doctors are required: engineers 
and foresters; botanists and zoologists and geologists; 
students of wild life, geographers-even economists. 
Some of you are being trained-have been trained-in 
these matters. We beg your help. Our case is serious. 

Another kind of erosion from which we suffer-ter­
ribly-is erosion of population. You call it the drift to 
the cities. Fifty years ago we had 60 per cent. of the 
population in the country-at least 60 per cent. were out-
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side the four large cities and the ten secondary urban 
areas. This proportion has steadily declined, so that by 
1945 we had only 37 per cent. and now probably less. In 
1945 you had 41.4 per cent. of the whole population (ex­
cluding Maoris) in your four cities. I think you have 
even more now. Nevertheless we have increased produc­
tion, partly because we have broken in more land, partly 
because we have used more machinery, and more skill. 
But it is the best of our people you are taking and that 
is serious because already some educationists and psycholo­
gists tell us, as a deduction from their intelligence testing, 
that there is a difference in innate mental ability between 
our rural children and your urban children-I don't burke 
the implication that the difference is in the fathers too­
and that the difference is increased from generation to 
generation. This is a matter on which some of you might 
well do some research; and it brings me to mention one 
further form of erosion, a form from which our whole 
land-town and country alike-is suffering, and that is 
erosion of genes, "those microscopic determinants of our 
heredity" which lie in the reproductive cells. It appears 
to be a condition of life in the great cities which we have 
come to regard as the aim of our march towards civilisa­
tion that those most suitable for improving the quality of 
the human race shall be least likely to reproduce their 
kind, while those less well endowed produce the greater 
increase. If this is the case, the human stock will de­
teriorate. I am told that this is a scientific matter with 
which you concern yourselves. I am glad it is so. I 
speak with diffidence. Such things are too "high" for 
me. Though, to be sure, we farmers who handle some 
millions of farm animals, approach our task with more 
boldness, if with less knowledge. 

But I must return to my proper task, which is to 
beg your assistance. I ask you to help us to get more 
of our people back to the land. I ask you to help us to 
keep them there. You, will ask, How can we help? And 
what will you do with more people on the land? I shall 
answer the second question first. If we have more 
helpers we can, with your expert help, arrest the processes 
of erosion and waste. We can subdivide and fence our 
lands better, we can farm our lands better, we can manage 
our stock better, we can produce in the next ten years 
twice as much as we are producing today, we can help 
Britain as well as ourselves; we can grow enough wheat 
to feed ourselves, we can grow more trees for shelter 
and for timber, we can grow more fruit and vegetables 
and flowers, and raise more poultry and eggs. Above all 
we can have more time, not only to cultivate our soils but 
to cultivate ourselves. And finally we can beautify the 
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landscape and isn't that worth while too? Pericles, states� 
man of ancient Greece, claimed. as a source of pride in 
his city that they had "things to cheer the heart and 
clelight the eye day by day." • 

Of course what I ask will mean some revolution m 
ideas. It means that your cities must give up quite con­
siderable numbers of workers who can be much more use­
fully employed in the country. Not only farmers and 
farm workers are wanted, but builders and road-makers, 
mechanics and electricians, doctors and accountants and 
lawyers; artisans of many kinds, artists, too, and teachers 
of various qualifications and skills. It means closer settle­
ment and smaller farms. Some will say that means a 
peasant population but "Stone walls do not a prison make." 
and small farms do not a peasant make-not necessarily. 
It means that planning will have to be done. I have seen 
some fine publications dealing with town-planning, and I 
have noticed widespread interest in the matter, which is 
good, though it may be rather late. I think there is 
room for country-planning, though it may be rather late 
for that, too. There were some early attempts, I know. 
In my own district through which a small river flows­
rather shallow and rather swiftly-I have been shown a 
riverside area about 40 miles upstream which had been 
surveyed in early days as a town settlement and port for 
the area, and offered for sale in sections to prospective 
settlers, the higher priced sections being those on the 
river front, near the site of the proposed wharves. This 
planning, I need scarcely say, was from a different line 
of approach to that I have in mind. I would like to see 
some competent person, or team, produce a plan and a 
picture of what, North Otago, say, or the Taieri river 
valley, or the Waikato river basin, could look like-should 
look like-if the natural resources, water power, coaJ, 
timber, and soil, were scientifically developed-notice I 
am borrowing your phrase-but primarily from the point 
of view of producing a large, healthy and happy local 
human society. 

The economists will point to a score of difficulties and 
objections; so perhaps will the psychologists and sociolo­
gists. I myself know full well that we farmers are difficult 
people to ,organise and to regiment. Indeed, I think most 
of us take up farming because it gives us a bit of land 
we can call our own, to do what we like with in our own 
way, in our own time. In our own time-no 40-hour 
week for us. Some of us make it much longer, some per­
haps a little shorter. You can help with some study of 
the conditions of rural life. But you must first develop 
new research techniques. Sociologists in some other 
countries have, with indifferent success, used the methods 
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based on measurement of quantities so brilliantly applied 
in the field of physical science. But in the problems I 
have posed there are quite different values to assess and 
you will have to discover new units with which to measure 
them. 

And that brings me to the earlier question: how else 
can you help? I beg all of you to give serious con­
sideration to the matter I have placed before you. It is 
a problem not confined to our country-far from it. It 
is world-wide. Moreover it is only part of a still greater 
one: the problem of an increasing world population and 
decreasing soil resources. Millions of money are now being 
spent on preparations in case of war. One of the causes 
of war is the pressure of hungry peoples. This country 
can double its production of food. That is the general 
position. You can read about it, think about, write about 
it, talk about it, and vote about it. 

But to be more precise, some of you-I hope many­
will be going to the country to practice the profession for 
which you have been trained. Your training here has 
equipped you with much more than mere technical skills. 
It has given you a range of interests that will enrich 
your own life that you can share with others. Please do 
so. You, with the advantages derived from life in the 
University of Otago, can give leadership and inspiration 
in fields that lie outside the daily round of work, and I 
know from ample experience that leadership springing 
from within a rural community is much more effective 
than the inspiration purveyed periodically by the itinerant 
professional. What I ask is that you identify yourself 
with the life of your community, thus helping to provide 
those amenities that can make country life so much more 
attractive, as it is worthwhile. And it is worth while. 
It can give you something too. It can remove you from 
some of the artificialities and trivialities of city life, and 
bring you into contact with values that are real and sub­
stantial, and permanent. The criticism may be advanced 
that the matters I have discussed are of no concern to 
the University; that the material is not of such a nature 
as can be handled with the fine-edged tools of scholarship 
and the precision instruments of science. I shall not 
debate the point. It is outside my province. I merely 
make two submissions: first, that civilisations have dis­
appeared, fine cities have decayed, buildings such as this 
have become buried in dust and covered by weeds, be­
cause men failed to conserve the natural and human re­
sources that supported them; second, that you-students, 
graduates, teachers and administrators alike-are the 
trustees, for the nation, of the great resources placed at 
the disposal of the University of Otago, to see that they 
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are used for the benefit of the nation, and for the growth 
of its culture. 

Let us also as a nation recover respect for Mother 
Earth-"the source of all our sustenance, the storehouse 
of all our supplies, our raiment, our shelter; the pathway 
of our feet, the final resting place of our worn-out bodies." 
And let us as a nation be "faithful trustees" of the soil 
that God has given us for our use and for the use of our 
children. 

AGRICULTURAL EDUCATION AT OT AHUHU 

COLLEGE 

G. H. Thorp, Agricultural Master. 

There is a great variety of opinion about agricultural 
education at the post-primary stage. Most of those con­
cerned seem to agree that there should be some differenti­
ation between post-primary pupils at least by the time 
Form IV is reached. Educational authorities generally 
agree that after age eleven differences in attitudes, abilities 
and interests between pupils become much more marked 
than before that age and so education needs to be fitted to 
the various types of adolescents rather than adolescents as 
a whole being fitted to education. 

In New Zealand, instead of as commonly in England 
having separate schools for adolescents with different 
needs, we have tended to develop either the multi-course 
school or the one-course or two-course school with series 
of options. From the agricultural viewpoint the latter type 
of organisation appears to have two grave defects, viz.: 

(1) The agricultural teacher is either not attracted by such 
a set-up, or, if he accepts a position in that type of 
school, he is likely to be given insufficient authority 
and responsibility to call forth his best efforts. 

(2) The method of options, too, seems to contradict the 
educational axiom that teaching should be closely 
related to the interests of the pupils and to their envir­
onment. An option of agTicultural subjects tends to 
place those subjects in a water-tight compartment 
bearing little relation to the other subjects in the cur­
riculum and so the course is stultified. 

Where there is an agricultural course that is well 
organised, however, there is opportunity for the teacher in 
charge to use his initiative, energy and enthusiasm, not 
only in his own instruction but also in developing a well­
integrated course covering the whole work of the pupils in 
his general charge. 

The matter of separate agricultural high schools in New 
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Zealand is being pursued, especially in the Auckland dis­
trict. Apparently successful in Australia, they await full 
trial in New Zealand. For town boys, at least, who are keen 
to go on the land, they appear to be needed. 

At this school there is an agricultural course along 
with general or academic, industrial, commercial and home 
courses. 

· The following are some of the facts and figures about 
the course as at March 1st, 1949: 
1. Total numbers in the agricultural course: 140 boys, 20 

girls. 
2. Proportional number of boys in the course to the total 

number of boys in the school is one-sixth. 
3. Proportional number of hours in the school week 

allotted to agricultural subjects to the total number of 
hours in the school week:-
( a) Purely agricultural- III one-seventh; IV one­

seventh; V one-quarter; VI one-third. 
(b) Non-core subjects-III one-quarter; IV one­

quarter; V one-third; VI two-thirds. 
4. The area of land used for instructional purposes is 

3 acres. 
5. Use made of the land: 

(a) Grazing of twelve flock sheep (ram, ewes, hoggets 
and lambs) . 

(b) Working of twelve beehives. 
(c) Culture of citrus trees. 
(d) Cropping in small plots, one to each group of 

pupils. 
(e) Demonstration of pasture species and strains m 

plots. 
(f) Culture of lucerne. 

6. Buildings (largely erected by the pupils) on the agri­
cultural area are: tool and tractor shed, honey house, 
and shearing shed. 

7. Farm and factory visits are made once or twice a term. 
8. Number of agricultural course pupils sitting for School 

Certificate :-last year, 8; this year, 12. 
9. Number of agricultural pupils in Form VI-6B, 4; 

6A, 3; proportional numbers are one-fifth in each case. 
10. Work on farms during vacations is"arranged. 
11. Most of the pupils in the agricultural course (and a 

few others) belong to the Young Farmers' Club at the 
College. 
The following are ideas and beliefs underlying the 

organisation bf the agricultural course:-
1. Segregation into courses, including the agricultural 

course, should be carried out on entry to the post­
nrimary school. 

2. Without a strong representation of agricultural pupils 
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in a school boarding establishment, a farm at the 
school is unnecessary and may be an encumbrance. 

3. Without a school farm, an area of land sufficient for 
grazing a few farm animals of two or three types and 
for growing crops and for demonstration plots is a 
necessary adjunct to the course. 

4. A few visits should be paid annually to good farms of 
varying type in the school district. 

5. The instruction should be, to a large extent, pre­
scribed by conditions on the school agricultural area, 
or the school farm, and on the farms of the district. 

6. As close correlation as possible should be sought be­
tween all subjects jn the course. (See for example 
the account of our attempts at this school to correlate 
General Science and Farm Engineering, as recorded 
in the Bulletin for March, 1949) . 

7. The agricultural course should be given every oppor­
tunity to attract all boys entering the school with 
agricultural interests no matter what their intelligence 
may be. 

8. (a) The making of a major aim of pupils in Form V 
of the agricultural course towards School Certificate 
is, from the educational viewpoint, a legitimate one 
and need in no way conflict with proper views of a 
liberal education. 
(b) Pupils in the agricultural course who gain School 

Certificate should be encouraged to stay on to the 6th 
Form and to qualify for the Upper 6th. 
(c) Pupils in an agricultural course who have qualified 
for the Upper 6th need have no less sure grounding 
for future University studies than pupils in other 
courses. 

9. From the agricultural viewpoint, pupils in an agricul­
tural course are there to learn the "why" rather than 
the "how"; that the curriculum should have an agri­
cultural flavour or bias, but, apart from this flavour 
or bias, the curriculum should differ little in educa­
tional essentials from the other curricula in the 
school; and that only sufficient farming practice 
should be undertaken or observed to understand the 
scientific and the cultural in rural life. 

Time Allotment 

Our weekly time allotment in Forms III and IV :-

English 

Social studies 

Mathematics 

Bookkeeping 

General science 

Periods. 

6 

3 

4 

1 

5 

Beekeeping ( F. IV) 

General agriculture 

Animal husbandry 

Woodwork 

Farm engineering 
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Music 2 Physical education 2 

Cookery and Needlework Hobbies 1 
Form III 1 

NOTE: Cookery and Beekeeping are worked on a fort­
nightly basis. 

In Form V the number of periods for general agricul­
ture and animal husbandry is increased to five each, Social 
studies is reduced by one period, and bookkeeping, cookery 
and beekeeping are omitted. 

In Form VI B, if the pupils intend proceeding to the 
University, they take botany, zoology, physics and chemis­
try along with extra mathematics to bring them up to the 
standard for physics. If, however, they intend going to 
farming or to an occupation related to farming, they 
continue general agriculture, animal husbandry, general 
science, and farm engineering to more advanced stages. 
A full English course is followed in both cases. 
General Science 

It will be noticed that general science has a prominent 
place throughout the agricultural course at this school. 
This is in line with our belief (number 9) as stated above. 
The science underlying not only farming but also every­
thing else in the lives of these pupils is what they need 
and appreciate. They are ripe to undertake such learn­
ing. If they do not learn the "why" now, most of them 
will never have the opportunity in the future. 
Farm Animals 

Direct access to farm animals stimulates interest in 
the instruction probably more than does any other single 
factor. Moreover, understanding of animals is essential 
to a proper understanding of that important concept, the 
interdependence of plants and animals. Where there is 
no school farm, the tending of the necessary animals may 
present some problems. As there is no agricultural 
teacher and no caretaker living at or within a few miles 
of this school, the keeping of cattle is impossible. Flock 
sheep and bees can both remain untended for a week or 
two during school vacations. 

Instruction in Forms III and IV particularly is based 
upon the web of life and the ebb and flow of life on the 
agricultural areas. 
Fann Visiting 

Farm visiting is regarded as a necessary adjunct to 
the course. Questionnaires to cover important features 
of a dairy farm, a sheep farm, an orchard, a plant nursery, 
a butter factory, a cheese factory, the A. and P. Show, 
a woollen mill, a tannery, and freezing works are each dis­
cussed before and after the visit and are written up later. 
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We find it possible to do adequately only one or two of these 
visits a term. 

Books 
While possibly laying ourselves open to the criticism 

of providing a "bookish" agTicultural course, we never­
theless strive to interest our pupils in a wide range of 
agricultural and scientific books. Special shelves and cup­
boards are provided in the agricultural laboratory for 
books. (Most of the chemicals are kept in the storeroom. ) 
In addition the main library has strong agricultural and 
science sections. Pupils are encouraged to read these 
books at home as well as at school. During science and 
agricultural lessons the faster pupils look up references 
while the · slower complete the main work of the period or 
of the week. A special reading period during science and 
agriculture is provided once or twice a term. All pupils 
in the College have one library period a week as part of 
their English course. 

A special featur,e is the preparing and giving of 
speeches by pupils in class, at the Young Farmers' Club 
(which meets once every two or three weeks) and on De­
monstration Day. 

Some say that in spite of the emancipation of women, 
there are some occupations that are closed to them and 
that farming is one. In somewhat similar manner there 
are those who say girls who do not enter a professional 
course should take the home course. Just as there are 
many women who are good farm managers and those who 
engage in such occupations as beekeeping and poultry 
farming on an equal standing with men, so there are girls 
who succeed in an agricultural course as well as many 
boys. The policy of this school is to allow entry into the 
agricultural course of all girls showing special interest 
in agriculture. Provided due care is taken we see no cause 
for changing a policy that has allowed twenty girls to be 
in our course this !year. 

There are some· aspects of the working of an agricul­
tural course that cannot be stated in words. Success may 
be dependent upon intangibles such as the earnestness, 
enthusiasm and co-operation of the teachers concerned. 
It is certainly true that the headmaster plays a very im­
portant part in the success of the agricultural course in 
his school. By paying more than lip-service to the course, 
by being more than luke-warm towards it, he can largely 
determine it. Contributing schools can be informed about 
the course ; an annual Demonstration Day can be run ; 
parents can be informed by circular letter and through the 
Parents' Association; pupils' attitudes and interests can 
be studied on entry to the school. 
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Briefly the agricultural course at this school is de­
signed for those pupils interested in living things and life 
outdoors. While certain environmental conditions such as 
the work of predecessors and other conditions beyond the 
control of the staff determine somewhat the content and 
methods of the course, it is our major aim to create an 
environment permeated by the spirit of inquiry and the 
spirit of hard work. Thus we hope to develop future 
members of rural communities who have character, who 
are well-informed and who have a broad, cultured outlook. 

LAND-THE PHYSICAL BASE 

[ In 1948, F.A.O., the Food and Agricultural Organisation of 

the United Nations, published "Soil Conservation-an International 

Study." This book contains so much that is vital to  the social 

s( udies that we propose to publish copious extracts.-Editor.J 

The Restless Earth 

There are very many different kinds of soil. They 
have been formed by the action of climate and vegetation, 
acting for longer or shorter periods of time on the rocks 
which make up the earth's crust. This crust is not at 
Test. Parts are slowly being thrust up out of the sea, 
other parts are slowly sinking below the sea. The exposed 
rocks are subject to changing conditions, summer and 
winter, rain and drought. day and night. In one way or 
another, they are gradually broken down and their original 
constituents are re-distributed. Small solid particles are 
washed on to lower areas and accumulate there; soluble 
constituents of the original rock are transported a few 
inches or many miles and then separated from solution, 
wholly or in part. Beds of sand and clay, thin layers of 
iron oxide, deep deposits of calcium carbonate, are thus 
formed on land or below the sea. They may undergo 
further changes, being cemented, compressed, or heated. 
They may later be thrust up, forming new mountains, and 
entering a new cycle of denudation. 

Over a wide area these processes are modified by vege­
tation. Both now and in the past plants have secured 
a foothold on the high land, on the middle slopes, and in 
the lowlands, their distribution determined bv the climate, 
the nature of the rock. and the topographical situation. 
The plant roots reach downward, withdrawing water and 
certain plant nutrients, and giving off carbon dioxide, 
which in presence of water promotes the decomposition 
of some materials. The aerial parts of the plants, falling 
to the ground, gradually buil<l up a surface layer enriched 
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with organic matter in which innumerable mirco-organisms, 
insects, and other living creatures have their homes. In 
addition, the plants provide food directly or indirectly 
for animals and men. These various living organisms have, 
in the course of time, brought about changes in the physi­
cal and chemical characteristics of the original parent 
materials, which have thereby been converted into soils. 

The Soil Profile 
There are important regularities in the geographical 

distribution of soils. 'Ihe broad changes in climate experi­
enced on passing from the poles to the equator are asso­
ciated with broad changes in soil. There is a similar rela­
tion between soils and the more local changes in climate 
experienced in climbing from low land to high land, 
or on passing from one side of a mountain to 
the other. Such changes in climate are very obviously 
associated with changes in the natural vegetation, and 
it is not always clear how far the development of some 
particular soil may be ascribed to climate and how far 
to vegetation and the other living organisms. Climate 
and living organisms have been at work together in an 
almost endless series of summers and winters, of growth 
and decay, and there has been a corresponding series of 
changes in the soil which, according to season, is wet or 
dry, well or poorly aerated, has a lower or higher content 
of plant nutrients, and so on. 

The result of these changes is seen, for instance, when 
we dig a pit. We find that the upper part of the soil is 
unlike the parent material at the bottom of the pit and 
that the nature of the soil changes with depth. We can 
distinguish layern called "horizons" which differ in colour, 
content of organic matter, compactness, and other pro­
perties, and which we shall recognise if we dig other pits 
in places having similar climate and vegetation. It is in 
many cases evident that some substances leached from 
an upper horizon have been deposited in a lower horizon. 
The whole orderly sequence from surface to parent material 
is called the "soil profile." Its importance rests on the 
fact that more or less the same soil profile is found on a 
variety of parent materials, if climate and vegetation 
are closely comparable throughout, and if they have been 
at work for a sufficiently long time. Of course, if the 
parent materials have been but recently exposed to the 
action of climate and vegetation, their original characters 
nersist to a greater degree and the soils are then said to 
be "young" in contrast to the "mature" soils in which 
the profile is well developed. 

In the last quarter of the nineteenth century, Russian 
scientists first recognised the soil profile as the product 
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of climate and thereby laid the foundation of modern 
soil science. Their view may be expressed in this formula: 

Climate plus the corresponding vegetation eventually 
produce a particular and corresponding soil from a variety 
of parent materials. 

We have also learned that similar parent materials can 
produce very different soils, if climate and vegetation are 
different. In these respects the Russians corrected the 
earlier view which related soils solely to parent materials 
and disregarded the influence of climate. 

Topography and Soil 
Another factor of importance in the geographical dis­

tribution of soils is topography. Differences in elevation 
and slope which are too small to be associated with appre­
ciable differences in climate are nevertheless usually asso­
ciated with differences in drainage which have a strong 
influence on the development of soil and on the uses to 
which the soil can be put. In a cool moist climate, the 
higher areas may be excessively drained and the lower 
areas may be swampy, since they receive the in-flow of 
surface water and of seepage water. In a hot moist 
climate, higher areas may be leached of valuable bases 
which have been removed in solution by drainage water. 
In the lower areas, however, intense evaporation and trans­
piration use up a large part of the inflowing water, with 
the result that bases and silica carried down in solution 
from the high land separate from solution in the low land, 
which instead of being swampy throughout the year may 
show a conspicuous accumulation of calcium · carbonate. 
Undulating country in Central Africa, for ,example, shows 
a regular pattern of leached red soils on the crests and 
more or less calcareous gray soils in the hollows. A topo­
graphical sequence of this kind is called a catena. The 
transfer of material from the high-lying to the low-lying 
soil is analogous to the transfer of material from an upper 
horizon to a lower horizon of a soil profile. The soil pro­
file is a physical unit in which one part has gained what 
another part has lost, and the same may be said of the 
catena. The sequence of soils from crest to depression 
is a natural physical unit, a matter of great practical 
importance in relation to the wise use of land. 

Soils Are Changed By Use 
We have reason to believe that if we remove natural 

vegetation from a soil and introduce some other vegeta­
tion, for example, some crop or succession of , crops, there 
will ensue an appreciable change in the soil. How rapid 
and how great is the change depends. upon circumstances. 
There are, for example, wide areas of chernozem, a black 
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soil developed under grass in a climate with a fairly dry 
warm summer. These soils produce good yields of wheat. 
There is a small decrease in fertility under cultivation, 
the soil loses some of its original high content of 
organic matter, and loses in part the granular structure 
which makes the soil permeable to air and water, and 
able to hold water for the plants. The wheat harvest, 
carried away from the land, constitutes a steady depletion 
of plant nutrients such as potassium, calcium, and phos­
phorus, but there is evidently a large reserve of these 
materials, for it has not proved necessary to make cor­
responding additions of artificial fertilizers. 

On the other hand, a very different situation exists 
in those elevated parts of the humid tropics which have 
a natural cover of dense forest. There the red soil is, in 
most cases, deeply leached of its bases and the mineral 
part of the soil is unable to retain bases, but fixes phos­
phate so firmly tha.t it is almost unavailable for plants. 
Existing plant nutrients are almost wholly held in the 
existing tree vegetation. When leaves and branches fall 
to the ground, their content of plant nutrients is taken 
up again by the roots, and the forest thus survives by re­
peated use of the same limited amount of plant nutrients, 
supplemented b:v such additional supplies as are obtained 
from great depth by the tree roots. If the forest is felled 
and burned, commercial crops may be obtained for one, 
two, ·or more years, but there is likely to be a calamitous 
loss of plant nutrients owing to leaching. In some cases, 
it has proved practically impossible to establish any crop 
thereafter, because the limited stock of plant nutrients 
has been lost and because the crop dies long before its 
roots have time to penetrate deeply to the underlying 
richer layers. In other cas,es, however, where the parent 
material is basic volcanic rock, there remains an appre­
ciable or large reserve of fertility so that cultivated crops 
persist longer and are more easily established. 

The two examples given illustrate limitations in the 
use that can be made of soil. The chernoo:em is well 
adapted for wheat and does not rapidly deteriorate but is 
not suited to many other crops. The leached red soil of 
the tropics can be used for a variety of crops but suffers 
disastrous damage unless the organic content of the top­
soil is maintained at a high lew�l. 

Somewhat similar considerations apply if in cultiva­
tion we adopt measures which are, to some extent, equiva­
lent to changing the climate or topography originally as­
sociated with a soil. Thus, if we irrigate a soil developed 
in a dry region, we are, as it were, introducing it to a 
moister climate, and it is found that in some cases there 
are rapid changes in the soil, for example, in its content 
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of salts and organic matter. in its alkalinity, and its 
physical condition. Acwrding to circumstances, the 
changes may be good or bad. A marked change for the 
worse often occurs when irrigation has the effect of raising 
the ground water table to within, say, three feet of the 
soil surface. This is comparable to changing the topo­
graphy of the area in the sense that land formerly 
adequately drained is now no longer so. Conversely, if a 
high water table in an area is lowered by installation of 
drains or by pumping sub-soil water, the change is again 
comparable to altering the original topography and the 
effects on the soil are usually rapid and conspicuous. The 
soil can be made much more fertile if it was previously 
salty and alkaline; on the other hand, if the soil consisted 
mainly of organic matte1·, lowering of the water table may 
be followed by fairly rapid destruction of the organic 
matter by aerobic bacteria or by fire. 

Soil, Slope, and Land Use 

In general, it may be said that soils can be greatly 
altered for better or worse by human agency. In some 
cases the knowledge is available or can be readily gained 
which will permit the sustained use of soil on a high level 
of fertility. This is a matter of basic importance to the 
well-being of mankind, and it can usually be studied with 
advantage from two points of view, which can be asso­
ciated with the soil profile and soil catena. When we are 
considering an individual field, we should have in mind 
the soil profile and the conditions under which it de­
veloped. It may be, for instance, that we have the kind 
of soil formed in cool moist regions under deciduous forest 
and we wish to use the soil for crops. We are likely to 
find that the soil needs lime and additions of organic 
matter, that applications of nitrogen-phosphorous­
potassium fertilizers · are required to maintain high yields, 
and that a judicious choice of rotations and timing of cul­
tivations will go far towards keeping the land free from 
weeds. Much valuable experience has been gained in the 
management of these soils, and the farmer is accordingly 
able to hold in check the strong natural tendency of the 
land to revert to weeds, grass, bushes, and eventually 
woodland. In regions where this long experience is lack­
ing, well-devised field experiments can quickly supply in­
formation showing which varieties can be grown with 
profit, which fertilizers give a return, what date of sowing 
is most favourable, and what cultivation is needed. It is 
more troublesome and on the whole more important to 
ascertain what rotation will maintain or increase the level 
of fertility. Without that information, fertilizer and 
variety trials can be misleading. 
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In some ways it is an advantage to consider not the 
individual field but the whole catchment area. Land use 
is then devised in relation to the orderly succession of soil 
profiles ranging from the high land to the river valley. 
It may be seen that the area is divided into zones, say, 
W, 1X, Y, and Z. For example, the high land, W, may be 
suitable for timber and watershed protection, next there 
may be a zone, X, suitable for grazing, and below that 
land, Y, which can be used either for grazing or for culti­
vation, and finally the rich alluvial 80ils, Z, intensively 
used for cultivation, with a very low proportion of animal 
husbandry. The boundaries between these zones are not 
sharp and, according to economic conditions, a wider or 
narrower area can be devoted to grazing domestic animals. 
Nevertheless, the zones form a natural unit for which the 
appropriate uses are fairly closely defined by climatic con­
ditions, by topography, and by the character of the soils. 
It may be seen that a seriously abnormal use of any one 
zone reacts on the other zones. For example, the highest 
zone, W, may be seriously damaged by admission of rela­
tively few grazing animals which could be accommodated 
without injury in zones X or Y. Soil erosion and floods 
may then cause damage in lower zones Y and Z which 
many times exceeds the value of the animals initiating· 
the disturbance. On the other hand, if the valuable cul­
tivable land in zone Z is turned to urban or industrial 
uses, an imbalance is set up which can be rectified by im-­
port of agricultural products, but which tends to push cul­
tivation and grazing into higher and inappropriate zones. 
Soil erosion due to overgrazing then appears on the high 
land and fairly quickly reacts on the urban and industrial 
area. In some cases where land is thus put to inappro­
priate use, the whole system is unstable and the whole 
community is endangered. The danger, however, can prob­
ably be reduced or eliminated if the whole community 
can be made to appreciate that their various activities 
must be adjusted to certain climatic, physical and biologi­
cal conditions. This realisation depends on regarding the 
whole area as a physical unit including an orderly and 
interrelated sequence of soil profiles which. also are physi-­
cal units, smaller parts of the whole. 

Within l a  catchment area the pattern of soils and the, 
possibilities of wise land use are more complex than is in­
dicated in this brief discussion. Farm holdings seldom cor­
respond closely to the natural boundaries of soil and slope. 
For this reason the farmer may have patches of good 
cultivable land which, in the circumstances, are more 
conveniently used for pasture or timber; or, on the other 
hand, he may cultivate land which would otherwise bet­
ter serve as pasture, and in that case he needs to take· 

95 



special care and incur additional expense to avoid dam­
aging his land. 

Seasonal Changes In Soil 
Reference has been made to the rapid and important 

changes that take place when land is irrigated or drained. 
At first sight it seems strange that a few years should 
suffice for changes which ordinarily are the product of 
age-long exposure to climatic, biological, and topographical 
influences. We perhaps gain a clearer appreciation of the 
position by noting that all soils undergo well-marked sea­
sonal changes and that this is the case not only with soils 
which have a well-developed profile, the result of age-long 
exposure, but also with very young soils, such as the low­
lying alluvial deposits, which are most commonly sub­
jected to irrigation or drainage. These seasonal changes 
are physical peculiarities of the soils and are no less im­
portant than the genetic horizons of the well-developed 
profiles. In the past there was a tendency to focus atten­
tion on well developed profiles and to dismiss the recent 
alluvial soils as lacking their interesting characteristics. 
If, however, attention is paid to seasonal changes in soil. 
it becomes as clear to the scientist as it has long been 
clear to the farmer that these are of great practical im­
portance and that they can be turned to advantage by 
good timing of agricultural operations and by wise choice 
of crop rotation. When, therefore, by means of irrigation 
or by drainage, the natural sequence of seasonal changes in 
soil is profoundly altered, it is to be expected that striking 
changes in fertility will follow. 

BOOK REVIEWS 

FIELD BOOK OF NATURAL HISTORY, E. Laurence 
Palmer. 664 pages, 2000 illustrations. McGraw Hill, 
New York and Toronto ; 5 dollars. 

This monumental work has particular interest for 
New Zealand in that Dr. Palmer is at present in this 
country and will be speaking to teachers, students and 
pupils in many centres. Dr. Palmer is Professor of Nature 
and Science Education in the College of Agriculture at 
the University of Cornell and is Director of Nature Educa­
tion for Nature Magazine. He has spent a lifetime in the 
study and teaching of natural history and the book bears 
the stamp of that authority which can come only from 
Nature herself. 

In the preface we read, "The author has endeavoured 
to write the kind of book he would have liked to have had 
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available when he began the study of natural history 
as a youngster, as well as a book he can use now and in 
his old age to add the research and experience of others 
to what he may see for himself in his experiences with 
natural history." He has succeeded so well that the book 
can confidently be recommended for the adult, for the 
secondary school library and for the elementary school. 
Such a recommendation would not be made if a close sur­
vey had not revealed that more than three-quarters of 
the material is relevant to New Zealand. The subjects 
which apply to our conditions in only small amount are 
the charts on the sky at night, the Amphibia, Reptilia 
and the wild birds and mammals. Even many of these 
latter may be seen in our two zoos and all the domestic 
mammals and birds are fully described. The illustrations 
and descriptions of those not found in New Zealand will 
help understanding of the literature and geography of their 
native lands. 

There are relatively few questions in the field of 
natural history which cannot be answered from this book 
or at least have considerable light shed upon them. Com­
mencing with the solar system, the book ranges through 
the mineral kingdom (with a unique treatment of the form­
ation of the rocks ) ,  all the main branches of the plant king­
dom from the Algae to the Dicotyledons and on to the 
animal kingdom from the Protozoa to the mammals. Each 
item is accurately identified by a detailed line drawing or 
by a photograph. (The photographs of the shells and many 
of those of the minerals are the work of Mrs Palmer who 
is a distinguished palaeontologist and who will also work in 
New Zealand this year. ) The illustration in each case is 
assisted by a brief description followed by information on 
the range, the life history, ecology, and economic uses and 
importance. Common names are given for every item but 
those who require them will :find, in addition, the scientific 
name and the technical classification. 

Those concerned with the teaching of nature study and 
biology in New Zealand schools are hoping that the new 
syllabus will stimulate interest in a somewhat neglected 
subject. "Field Book of NatUl'al History," properly used, 
could be the most effective aid to the teaching of nature 
study since Comstock's "Handbook of Nature Study." 

The book has been published in two editions, the text­
book and the library edition. The former, which incident­
ally is the cheaper, is the one recommended for school use. 

GOOD AND HEALTHY ANIMALS (Teach Yourself Farm-
ing series) . J. D. Paterson. 240 pp. 12 illustrations. 
English University Press 1947. New Zealand price 6/6. 
This is a concise account of all the common diseases 

of farm animals. The necessary description of the anatomy 
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of the animals is kept as short as possible and is supple­
mented by diagrams. The subjects dealt with include : 
Mastitis, contagious abortion, lumpy jaw, milk fever, tuber­
culosis, bloat, liver fluke, round and tape worms, footrot, 
pulpy-kidney disease, pregnancy toxaemia, black leg, blow­
fly strike, sheep ked and lice, bush sickness, colic and lock­
j aw. There is also a good description of immunity, anti­
bodies and anti-toxins. 

The material included is up-to-date with one excep­
tion-there is no mention of the use of penicillin in the 
treatment of mastitis. 

Teachers will find that it covers fairly adequately the 
relevant material for the School Certificate Examinations 
in Dairying, Animal Husbandry and General Agriculture. 
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