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SOME FACTORS WHICH HA VE INFLUENCED OUR 
AGRICULTURAL DEVELOPMENT 

By R. H. Bevin, B.Agr., Dip. C.A.C., Lecturer in Agriculture 
. (Continued from Ma1·ch 1) 

In the South Island, those geographic factors mention
ed earlier exercised a mo1·e sti·aightforward influence on 
farminglJ)ractices than was the case in the North. In Nel
son, Marlborough, Canterbury and Otago there were defined 
areas of plain or tussock covered downs on the one hand and 
steep, mountainous "hill country" on the othe1'. The one 
lent itself readily to cultivation and arable farmi}lg; the 
other was obviously suitable only for g1·azing. Vast forests 
such as covered the greater portion of the North Island were 
found in the south on areas confined largely to the West 
Coast and Southland. The first settlers moving inland from 
their established bases at the ports-Nelson, Picton Lyttel
ton, Dunedin-found little to obstruct their movement back 
to the hills; the populations increased rapidly during the 
Gold rush days of the late sixties in Otago and on the West 
Coast. The demand for land soon exerted the pressure 
necessary to bring about the subdivision of the original 
grazing runs so that by the nineties the arable farms as we 
see them t oday were well established. Canterbury and Otago 
had become the granary of New Zealand and from then on 
arable farming in the North Island declined. 

The climate- and the contour of the lowlands make 
arable farming in the South Island a reasonably straight
forward business. The cold winter assists the processes of 
cultivation; the heat of the dry summer is ideal for har
vesting the crop. The rainfall for the most part is under 
30 inches per (lnnum and is well distributed throughout the 
year. The land is flat and easily rolling; implements can 
be wol'lrnd readily for both cultivation and harvesting. In 
the north of the South Island the areas devoted to arable 
farming are limited in extent. They are restricted to those 
downlands and river valleys which, lying between the higher 
country and the sea, lend themselves to cultivation. Nelson 
province has no extensive agricultural lands but so favou1·
able is the climate that the intensive growing of such crops 
as fruit, tobacco and hops has resulted in tti.e establishment 
of a relatively large farming community on the area avail
able. Beyond those areas selected for fruit growing lies 
the hill country devoted to the running of fine wooled sheep 
typical of our South Island run country. The higher hill 
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country is the northern end of the Alpine chain which, ex
tending into Otago, constitutes the grazing lands of the run
holders with which we may deal later. 

In Marlborough the Wairau plain in its fertility re
minds one of the Gisborne flats. The agriculture practised 
is such as we would expect to find. Dairying, fat lamb 
raising and mixed cropping. The valleys of the Awater'e 
and ,the Wairau tend more to sheep raising with limited 
cropping while in the Seddon and Ward districts more ex
tensive cropping accompanies the raising of fat lambs. 

From this district south through Keker:mgu, to the 
Canterbury plains the geographic features allow of stock 
farming only, except in and aoround Kaikoura where a pros
perous dairying industry is established on the heavy flats-
limited in extent but high in fertility. . 

On the plains of Canterbury and the downlands of 
South Canterbury and North Otago transport by i·oad was 
relatively simple and the ports of Lyttelton, Timaru and 
Oamaru served as outlets for the local produce. The bridg-J 
ing of the main rivers was one of the major enterprises -
of the earlier days together with the linking of North and 
South by rail. ... · 

Water has played an important role in Canterbur~r 
farming. Between the main rivers which cross the plain;;; 
there are few secondary streams and natural stock water 
is scarce. Present day stock farming on the lighter plains 
land would have been impossible but for the construction 
of the stock water race system which brings the water iu 
an arterial flow from the main rivers, to disperse in ever 
smaller races until it reaches the farms at the coast where 
the final "capillaries" relinquish their task. It is a wonder
ful system of stock watering which farmers of this genera
tion take for granted but which in its early conception was 
another expression of that imaginative attack on farming 
difficulties which marks our history of development. 

On the downlands of South Canterbury summer 
drought was always the bane of the farmer's life. The 
small creeks dried up, the springs failed and the water holes 
were inadequate; the "Downlands" water scheme tapping 
the waters of the Tengawai River has brought a permanent 
piped supply to the farms so that no longer need there be 
the threat of waterless stock. This scheme-and the 
similar though smaller system of the Awatere district
might well be taken as models for many farming districts 
where natural water is either inadequate or unsuitable for 
stock. · 

Water for irrigation has been used in Central Otago 
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for ma~y years and development work in Canterbury is 
proceedmg from the start made at Redcliffs, to the Levels, 
and now to the Ashburton County. The Central Otago 
~chemes appear to haye a~hieved the success hoped for, but 
m Canterbury there is still much uncertainty and groping 
as to how best to proceed to use the water which the 
engineer has placed q.t the farmer's disposal. Isolated 
farms and portions of farms have been used for demonstra
tions but the broad acres of mid-Canterbury have not yet 
been · brought under irrigation as it is envisaged by those 
who initiated the great work. 

The pattern of Canterbury farming was not altered 
materially in the last fifty years. Cereal and pulse crops 
form the basis of the cropping programme, the major vari
ation being the reduction in the area growing oats as the 
horse gives way to the tractor. In North Canterbury the 
half-bred and Corriedale ewes are the principal breeds for 
the production of the wool and lambs (the greater portion 
fattened on feed). The evolution of the Corriedale sheep 
provides a story of the breeder's ingenuity in modelling 
his stock to suit his local requirements. The crossing of 
the long woolled Leicester or Lincoln with the Merino gave 
us the half-bred and it is from the inbreeding and selection 
of the progeny of this first cross that the dual purpose 
Corriedale, admirably suited to the production of both wool 
and meat has developed. Dairying is confined to those 
limited areas of heavy land where summer droughts are not 
so severe as on the lighter soil areas. The volcanic land 
mass of Banks Peninsula with its Romney sheep and hill 
grazed cattle more closely resembles the North Island than 
does any other part of the province for the rainfall and 
soil type favour permanent grass farming. Should irrigation 
of the plains develop on a grand scale the change in farming 
practices will be the first major alteration in the scheme of 
things since the subdivision of the runs in the 80's and 90's 
of last century. 

In South Canterbury and North Otago two important 
developments may be noted. One is the greater emphasi:; 
on pasture as the small seeds trade has proved so remune~a
tive · the other is the swing over from half-breds and Corne
dale~ to Romney cross sheep which seem to thrive well on 
the downlands. 

Throughout these farming areas a new factor which 
will influence future productivity is liming on a large scale. 
For many years it was thought that the rainfall was inac;le
quaie for the lime applied to produce a payable retuyn. With 
·the introduction of improved grass and clover strams there 
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is every indication that such is not the case and the gradual 
increase in the demand for lime seems to presage an ex
tension of the practice on a greater scale in the future, 
with consequent profound effects on the fertility and p1·c
ductivity of the land. 

In South Otago and Southland the development of pas
toral farming is closely linked with two main themes-
drainage and liming. The pattern of farming expansion 
resembles in many ways that of the North Island. The 
main river valleys flowing south from the ranges gavC; 
access to the bush clad swamps and downlands. In addition 
to dairy farming, the earlier cropping in t hese valleys and 
on the open Waimea plain was wheat , oats, and swedes for 
wintering stock. As the oat market declined there began 
the change over to grass farming and fat lamb raising. ThL' 
climatic disadvantages of prolonged winter conditions have 
been reduced through the systematic management of pas
t urage so that growth is prolonged into the winter and 
commences earlier in t he spring. The fertility of the soil 
coupled with thorough cult ivation and good husbandry allow 
of t he wintering of great numbers of stock on swedes. 

· The swing ove1· from cropping to stock farming in such 
a relatively short t ime (as farming t ime is reckoned) is an 
outstanding example of initiative and enterprise. Not oniy 
have the sheep numbers in Southland and South Otago 
increased over the last 25 years but the composition of the 
flocks has changed so t hat by far the greater number ar e 
breeding ewes ; as a ccnsequence of this the lambs exported 
from the Sout h have quadrupled in number since 1920-a 
remarkable result. 

While climatically-in t erms of latitude-the better 
class fat lamb coufltry of Southland may not appear to 
resemble that of the Rangitikei, there is between the two 
little difference in per formance. The t ype of ewe carried is 
the same-big framed Romneys-they ar e crossed wit h the 
Southdown ram and the lambs at good weights go fat t o 
the works off the mothers. The main difference is tha~ 
while the North Island farmer is drafting before Christmas, 
the Southland farmer usually waits until Janua1y One 
might say that given adequate rainfall the differences in 
climate brought about by differences in latitude may be 
overcome-in fact are overcome-in New Zealand by the 
farming skill in management displayed by the Southland 
fat-lamb raisers. 

In Southland-particularly on the heavier river valley 
soils there is a steady decline in dairying. This decline has 
been' going on for some years and illustrates a tendency 
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associated with pioneering in some districts. The milking 
of cows has always been favourably regarded as a source of 
"ready cash" to the settler-a steady monthly cheque 
coming in from the factory in contrast to the seasonal 
nature of the revenue from sheep or crops. In many cases 
the running of the herd is dispensed with when the farmer 
achieves financial security so that he can release himself 
from the ties of milking. When the farm can carry a suffi
cient number of ewes to provide the necessary revenue this 
change over seems to be regarded as a natural development 
in our farming scheme, and provided the market price of 
wool and meat allows, it wm continue. In Southland it has 
gone a considerable distance; the number of cows in milk 
is declining each year and once flourishing cheese factories 
find themselves in a precarious position. 

The system of managing the high country in the South 
Island has remained relatively constant since the land was 
first stocked in the early days of settlement. Three major 
changes may be referred to. The first is the change over 
from Merino sheep to halfbreds. The back country is 
essentially devoted to wool production but there are too . 
. surplus stock to be disposed of. The main outlet for the 
sale of cast-for-age ewes or store wethers is to low countrv 
farmers and their demand for the bigger framed though 
coarser wooled sheep for the meat trade has gradually 
forced the runholder to carry halfbreds wherever possible 
since such stock commands higher prices than do the 
Merinos. So far has this change gone that the number of 
Merino sheep in New Zealand has reached inconsiderable 
proportions, the flocks being confined to the higher harder 
country and to those runs where the runholder maintains 
his preference for the breed despite- the general trend 
towards halfbred sheep. 

The second change has been the subdivisions of the 
large runs into smaller holdings. This has been going on 
for a great many years and has produced its own problems; 
on country where the rigours of the winter may cause heavy 
losses in bad snow years the smaller holdings are often not 
so financially able to withstand the losses sustained; again, 
much subdivision has been unwisely undertaken, for no
where in our pastoral country is there such a need for 
appreciating the necessity for a holding to be "balanced" 
as regards its summer and winter grazing areas and the 
country suited for ewes, hoggets, or wethers. Above all, on 
high country the breeding of amule replacement stock is 
of the first importar.-;>P. as the difficulty of buying suitable 
sheep from similar country is a very real one; it is apparent 
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to anyone who considers the matter that to move lowland 
sheep to the higher mountain runs is to court disaster. 

The third principal change affecting the back country 
runs is that brought about by the changing of the nature 
of the cover and the accompanying erosion which often has 
attended it. The processes of burning the tussock withou t 
discrimination or judgment, the overstocking which through 
climatic conditions is often unavoidable and the invasion of 
the country by rabbits has over the years reduced the pro
ductivity of much of the country. It must be realised that 
these factors have not been universally detrimental in their 
effect. Much has depended on the skill in stocking and 
management displayed by the runholder, for, as in any 
community, some have been more successful than others in 
their work. 

Apart from difficulties directly associated with the 
geography of the country the runholders are faced with 
other handicaps. Transport costs are high, skilled high 
country shepherds and musterers who can work such 
difficult terrain are not readily available, and the number 
of blade shearers offering is steadily declining. As time 
goes on all these factors may lead to some modification of 
the general scheme of management of such holdings. 

No summary of factors influencing our farming de
velopment would be complete without reference to those 
men who, once engaged in other industries, have for one 
reason or another taken up farming land. Examples of this 
may be found in the gum diggers of the North, the flax 
cutters of the Manawatu and the gold miners of the Thames 
Valley, the West Coast and Central Otago. In most cases 
their previous source of livelihood has diminished in pro
ductivity; the Kauri gum yields declined while substitute 
materials are now in more general use so that the special 
value of gum no longer exists. The flax swamps have been 
drained as the uncertainty of marketing the fibre in past 
years discouraged their maintenance. The gold mines of the 
"Rush" days have been worked out and only the few re
maining company holdings survive. The workers in these 
ventures have turned their energies to a more stable and 
permanent form of primary production. . 

Again there are the specialists who though limited in 
their numbers, avail themselves of the soil and climatic 
c"Iiditions to exploit local possibilities. Mention has been 
made of the citrus growers of the North and the fruit, hop 
and tobacco growers of Nelson. There are, too. the fruit 
farmers on the rich Heretaunga plains of Hawke's Bay and 
on the irrigated mica schist country of Central Otago. In 
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Southland and South Otago there are areas where chewings 
f escue and brown top seeds provide a valuable source of 
revenue while on Otago Peninsula and Banks Peninsula the 
growers of early vegetables exploit the advantages of aspect 
and shelter of the sheltered bays. 

One must admit the imperfections of this attempt to 
present a picture of factors which have operated to shape 
our rural destiny. But it is hoped that a sufficiently broad 
outline has been presented of the Dominion as a whole, that 
each in his own district may fill in the detail. Our progress 
has been decided by many forces-tradition, transport, 
markets, labour, social and political conditions, climate, 
geology and geography. It is an intriguing study to sort 
them all out and to give to each its mede of importance 
according to the influence it has had in any particular 
locality. 

BACTERIA AND FUNGI IN EVERYDAY LIFE 
I. D. Blair, M.Agr.Sc., Ph.D. (London), Lecturer in 

Microbiolgy 

The following is a project or outline of an elementary 
study suitable for secondary school pupils: 

1. WHAT ARE BACTERIA AND FUNGI? 
Bacteria. Microscopic plants; single-celled; in form, 

round (cocci), chains (streptococci), clumps (staphylo
cocci), rods (bacii1i). Increase in numbers by division in 
half. Motile by means of cilia, thus most abundant in 
liquid substrates such as water or milk; active in decom
posing sugars first, then protein matter. Possess no chloro
phyll hence require food already manufactured-they act 
therefore as saprophytes or parasites. Many of them are 
.both saprophytes and parasites. 

Fungi. Minute plants, generally visible in the form o.f 
moulds or mildews. The vegetative body is a mass of inter
woven threads (hyphae) making up a mycelium. Increase 
in numbers by producing spores on stalked bodies (conidio
phores) or in sack-like containers (pycnidia, perithecia, 
apothecia). No chlorophyll, hence exist as saprophytes 
and/or parasites. 

Note: The features of morphology and activity can be 
well represented by blackboard sketches and charts. 

Suitable references: 
"The story of the Plant Kingdom," Merle C. Coulter, 

University of Chicago Press (Cambridge University 
Press), 1945. 
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"Text-book of General Botany," Holman and Robbins~ 
Chapman and Hall, London, 1934. 

"Bacteria," C. H. Chalmers, Edward Arnold, London 
1935. ~ 

"Microbe Hunters," Paul de Kruif, Jonathan Cape, 
London, 1936. 

"Microbes by the Million," Hugh Nicol, Penguin Books, 
London. 

2. WHAT ARE THE ACTIVITIES OF BACTERIA AND 
FUNGI? 

(a) Disease in Animals. Bacteria chiefly are respon
sible, preferring as they do, an alkaline growth medium 
(blood). Many bacteria "invade," only a few infect. "Infec
tion" is bound up with susceptibility or degree of immunity 
of host, as influenced by heredity, nutrition, exposm·e, speci
fic blood reactions (anti-body phenomena). 

An outline should then be given of a number of type 
diseases, cove1·ing symptomatology, etiology, treatment. 
Suitable "types" include: 

Tuberculosis (Mycobacterium tuberculosis-human and' 
bovine forms). 

Enteric infections (Bact. typhosum and others). 
Scarlet fever, Diptheria, Sepsis (species of Strepto

cocci). 
In treatment outline the principles of immunology

serum therapy and vaccination. Consider also the principles 
of antiseptic and disinfectant treatment, personal hygiene, 
chemo-therapy (sulpha drugs) and anti-biotics (Penicillin). 

(b) Disease in Plants. Chiefly caused by fungi which 
prefer a slightly acid habitat (plant sap). Main symptoms 
of plant disease to recognise in field or garden-foliage 
blight, leaf necrosis, stem wilt, organ destruction, root rot. 

Prevention depends on ability to break the life cycle of 
the organism, thus emphasise the significance of: 

Spraying or dusting with therapeutants. 
Seed disinfection-chemicals or hot water. 
Soil sterilisation-chemicals or heat. 
Genetically resistant varieties-by selection and hy

bridization. 
Suitable i·eferences (a) and (b) above: 
"Handbook of Bacteriology," J. W. Bigger, Bailliere, 

Tindall, Cox, London, 1943. 
"The Battle for Health," Stephen Taylor, Nicholson· 

and Watson, London, 1944. 
"Introduction to Plant Pathology," F. D. Heald, • 

McGraw Hill, London, 1937. 
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"Fungus Disease of Fruit Trees," G. H. Cunningham, 
Brett Public Co., Auckland, 1925. 

"Plant Protection," G. H. Cunningham, John Mclndoe, 
Dunedin, 1935. 

(c) Microbes and Fermentation Reactions. 
Souring of milk and its application in dairy industries

·consider the bacteriological significance of the processes of 
butter and cheese production, including the use of pasteur
ization, culture starters, ripening and preservation. 

Yeast and alcoholic fermentation. 
Industrial mycology including production of organic 

acids. 

·etc. 
Anti-biotics-the story of Penicillin and Streptomycin, 

Sewage disposal and anaerobic bacteria. 

(d) Microbes and Human Food. 
Milk production-hygiene of production in i·elation to 

disease; the pasteurization controversy; Milk Commission 
Report, 1944. 

Cheese and butter ripening by bacterial action; blue
veined cheese by mould action. 

Food poisoning-poorly cooked meat; old pies; pressed 
·beef; summer sickness and ice cream; botulism and duck 
eggs. 

Food preservation-the use of brine, sugar and heat iP 
preserving fruit and vegetables. Dehydration of food. 

( e) The Living Soil. 
Soil is not mere "dirt." The inanimate approach to the 

study of soil should be supplemented by some account of the 
soil "micro-population" and its activities. Consider the 
features of: 

Organic matter decomposition in soil including the 
breakdown of cellulose, carbohydrates, proteins, fats and 
mineral transformations. 

The carbon and nitrogen cycles in the soil. 
The importance of organic matter in the world picture 

of land use; biological aspects of soil conservation; compost 
in the garden. 

Nitrogen fixation by legume and free-living bacteria. 
Suitable references (c), (d), (e) above: 
;'Milk and Milk Products," Eckles, Combs, Macy, 

McGraw Hill, London, 1936. 
"Pasteurization of Milk," G. S. Wilson, Edward Arnold, 

London, 1942. 
"Soil and the Microbe," Waksman and Starky, John 

Wiley, New York, 1931. 
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"Bacteria in Relation to l\lilk Supply," C. I-I. Chalmers, 
Edward Arnold, London, 1935. 

"Food Pxeservation," Encylopedia Britannica. 

3. CLASSROOM DEMONSTRATIONS 
General equipment required: 
Petri dishes, forceps and needles, scalpels, distilled 

water, autoclave or steamer, electric oven microscope 
Slides and cover glasses, potato dextrose aga;· (for fungi)' 
nutrient agar (for bacteria), flasks and test-tubes, cottor~ 
wool stoppers, bacterial stains, immersion oil. (See below 
for prescriptions). 

To Isolate Fungi 
Use a watery suspension of soil, seeds, roots. 
Purchase llb. of potato dextrose agar (Difeo brand). 

Make up in distilled or boiled water as directed. Boil or 
steam 30 minutes on three successive days or autoclave 
15lbs. pressure for 10 minutes once. Cover bottom of petri 
dishes with about 15 ccs. of hot liquid agar and allow to 
cool and harden. A void exposure of the medium once poured. 
Rinse the specimen material in 50-70 per cent. alcohol for 
2 minutes if seeking parasitic organisms- rinse in distilled 
water only if seeking both saprophytes and parasites. Wash 
finally in distilled water and then transfer pieces of material 
to plate surfaces. Leave at room temperature until fungus 
colonies appear. In due course examine preparations on 
microscopic slides, mounting in water drops, glycerine 01· 

stained lactophenol (see below). 
Find a rotten apple, lemon, piece of mouldy cheese, 

stale bread. Place on a piece of damp filter paper in a dish. 
Cover with a beake1· to create a moist chamber. After a 
few days at room temperature observe fungus growths in
cluding the mycelium and aggregations of spores. 

"l'o Isolate Bacteria 
Purchase }lb. nutrient agar (Difeo brand) and make up 

in distilled water as directed. Boil, steam or autoclave as 
for potato dextrose agar. Before pouring plates add a few 
drops of milk, water, wate1·y soil suspension, sputum, blood 
to petri dishes. Pour warm (not hot) liquid agar ove1· sur
face and rotate the dish on flat bench to mix material. 
Allow to harden, invert and keep in a warm dark place for 
two days-somewhere near blood heat is optimum for 
bacteria. Note the nature of bacterial colcnies and explain 
why bacteria which are microscopic anrl unicellular, aggre
gate in colonies on a solid medium. 
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~fake slide preparations by mixing culture of b:ictcria 
(from a plate colony) in a drop of water on slide. Drr slide 
slowly and stain with :Methylene blue or any bacterial stain 
(see below) for one minute. Wash off surplus stain; dry 
slide between filter 01· blotting paper. Add d1·op of cedar 
wood oil and examine under an oil immersion lens. 

To show presence of bacteria and fungi in air, pour a 
plate and expose to air for a few minutes before co\'ering. 
Compare the result after a few days with a growth (or 
absence of it) on a poured plate not exposed. Li~ ew ise 
pour a nutrient agar plate and cough, sneeze or blow ll!lOn 
l t before covering. 

Other Suitable Material fo1· Class Demonstration 
Soil. Nitrogen fixing bacteria as demonstrated by the 

presence of nodules on i·oots of legumes-outline the nature 
of "symbiosis." 

Observe visual changes from raw material to friable 
organic matte1· in a garden compost heap. 

Plant Diseases. Look for the following jn a garden, 
orchard, field: 

Mildew of roses, black spot of apples, green mould on 
lemons, smut and Ergot on grass heads, rust on ce1·eals, 
dry-rot on potato tubers. 

Look for any abnormality of a plant and classify it as a 
disease symptom. Preserve specimens-see below. 

Fermentations. Observe cycle of souring in a tube of 
milk ; note separation of solids with acid formation; t<.>st for 
acidity, in fresh and sour mi lk. 

Add a few drops of rennet to fresh milk and to milk 
known to be dirty (put a piece of dirt in it first). Incubate 
for two days and r emove solid curd. Cut it open with a 
knife and demonstrate gas bubbles in the curd illustrating 
gas formation as one of the stages in carbohydrate decom
position. 

Sugar solutions and yeasts-gas, acid and akohoT 
formation. 

Saprophytes. Mould deterioration of fabr ics--tenl 
canvas. Moulds on damp walls. Mushroom fungi on dE>ad 
wood. 
Places for Class Visits : 

A brewery, ice-cream factory, mi lk-processing plant, 
sewage disposal farm, a pathology laboratory, butter fac
t ory, meat or fru it canning plant. 

Outline t he microbial significance of all stages of prn
cessing. 

(To be cont inued.) 
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PATTERNS IN MOTHER EARTH 
M. M. Bums, Ph.D., F.N.Z.I.C., Lecturer in Soils and 

Fertilisers 
(Continued from March) 

The typical soil produced under conifers and heaths is 
a podzol, * and under deciduous trees, a brown forest soil. 
Although soils may withstand leaching for hundreds of 
years the acidity of the topsoil ultimately reaches 
a level at which clay is unstable and tends to break 
down to the colloidal hydroxides of iron and aluminium and 
silicic acid. Where, as in cool climates, the return of bases 
from the decomposition of organic matter is low the iron 
and aluminium hydroxides protected by humus tend to 
migrate downwards until they are reprecipitated at a lower 
level, possibly due to the increased base content. If the 
iron is precipitated at a constant level it produces an 
impervious iron pan. The soil is now a mature podsol with 
a waterlogged impoverished topsoil containing much silica 
sand over a hard pan, and as such it will carry only the 
poorest of vegetation and will remain in this condition until 
the topsoil is removed by erosion and the pan exposed to 
weathering. The recovery of all but the most advanced 
stages of podsols for farming is straightforward and is 
based on adequate initial liming followed by consistent top
dressing with phosphates and, in later stages, potash and 
magnesium. 

In tropical regions the process seems to be similar up 
1..o the disintegration of the clay but at this stage the sup
ply of bases fro mthe rapid weathering of the parent. 
material plus those returned in the vegetation prevent the 
migration of iron and aluminium and facilitate the removal 
of the silicic acid. This produces a soil with a top layer 
which has the brown colour and friable character of the 
topical laterites. Such soils are not so impoverished as the 
podzols but they are much more responsive to phosphates. 
The main problem in these soils is to maintain an adequate 
supply of organic matter and green manuring is an im
portant practice. 

[ 0 Podzol from the Russian "pod," meaning under, and 
"Zola," ash. Refers to the ashey mineral layer under the 
sour humus from which the iron and alumina have been 
displaced to leave silica sand.] 

The aridic group, as the name implies, includes all soils 
the characteristics of which are associated with a low rain
fall usua1ly below 25 inches. The soils may be divided into 
thr~e groups: those developed under grasses with a 15-25in. 
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rainfall which are typical of the prairies and tussock lands; 
those deYeloped under sparse shrub and grasses with a 5-
15 inch rainfall ; and those which are developed where the 
rainfall is less than 5 inches and vegetation is scanty or 
absent. The aridic soils as a group are characterised by a 
high content of bases. In the drier areas where evapora
tion exceeds the annual rainfall there is often a zone of 
accumulation of lime and of soluble salts and the less the 
rainfall the nea1·er the surface is this laye1-. This is shown 
by the alkali patches and salt pans of the semi-desert 
regions and the control of these salts is one of the chief 
problems associated with irrigation. 

INTRAZOl'iAL SOI LS. 

The normal p1·ocess of soil development takes place 
when the movement of soil water is unrestricted but if this 
movement is impeded intrazonal soils are produced. 
Examples of these are pro\.ided by the meadow soils which 
are developed where the water table fluctuates throughout 
the season, and the peats and the modified alkali soils. 

AZONAL SOILS. 

Thei:;e include those of recent origm in which the 
characteristic materials ai·e still dominant. Such soils 
include the mountain group and the alluvial group. They 
are widely represented in New Zealand as the skeletal soils 
of the mountain countl'y and the alluvial soils along the 
main rivers. 

WORLD DISTRIBUTION OF SOIL GROUPS. 

If, as has been suggested, there is a close correlation 
between climate, vegetation and soils then it should be 
possible to chart the <li!'ltrihution of the major zonal soils 
in the world. :\Ioreo\·er, the utilisation of the land for 
farming should also be related to these factors and as a 
test case it is worth while taking a section of the Northern 
hemisphere passing through Europe and Africa from the 
Arctic to the temperate zones and then to the arid region 
round the 30th parallel and thence to the desert region and 
finally to the sub-tropical and tropical regions. 

It should be noted that the fit is not perfect because of 
topographical changes, severe soil erosion in parts of the 
arid region and the local influences of water masses, but 

14 



the broad outline is clear. Then from the point of view 
of land use for agricult ure the picture is complicated by 
population densities and the problems associat ed with the 
keeping of livestock in tropical regions. 

It is worthy of note that the temperate regions have 
climatic conditions and soils especially suited to the p1·0-
duction of animal products including meat and milk in. 
addition to the hardier cereal grains. They are dependent 
on the trnpical zones only for special foods such as fruits 
for which they already have substitutes. The tropical areas, 
on the other hand, are usually much more densely populated 
(e.g., India, Java, Southern China, Phillipines) and are 
forced to produce from the relatively small total area under 
cultivation crops with a high per acre return in terms of 
food value. Such crops as rice and sugar and starchy roots 
are all important while there is a very low production of 
the highly protective meat and milk products. 

Patterns in Mother Earth then are the expression of 
results from the interaction of many factors; the geo
logical nature of the parent materials, variations in climate, 
and in vegetation, changes in topography and the move
ment of soil water. These patterns may be on a large· 
scale in continental areas where climate is similar over 
wide expanses, or they may be small and intermingled in. 
countries like New Zealand where there are sharply 
changing conditions within short distances. 

On a broad basis, climate determines vegetation, and 
climate and vegetation together determine soil types; and 
all three fix the type of agriculture fo1· which an area is 
suited. It is not by accident that Scandinavian countries 
are great exporters of newsprint and importers of tropical 
fruits, fats and oil seeds; that England has an extensive 
and very diversified agriculture; that Russia, Canada, 
United States, Australia, Argentina and North China ara
great wheat producers and that Arabia, Iraq and North 
Africa are scarred and denuded by erosion, climate and 
the class of soils make it so. · 

(The soils of New Zealand will be covered in another 
article and this will be followed by one dealing with Soil 
Survey in New Zealand.) 

Reference : An excellent account of soil formation and 
the development of soil types is given in "Good Soil" by S. 
G. Brade-Birks. E.U.P. Ltd. 
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INTER-RELA'I'IONSHIP OF CLIMATE, VEGETATION AND SOILS 

REGION 

Arctic 

Scandinavia 
and Northern 
Russia 

CLIMATE 
DOMINANT 

VEGETATION 
SOIL 

GROUP 

Cold and humid Moss Tundra 

Cold temperate Coniferous 
forest and 
heath 

Advanced 
Podzols 

SOIL PROPERTIES 

Permanently frozen 
i;;ubsoil. 

AGRICULTURE 

Very limited. 

Impoverished topsoil. Dis- Forestry and limited pastoral 
tinct soil layers. Subject to farming. 
erosion by water. Respon-
sive to lime and phosphates. 

Britain, 
Germany and 
France 

Cool temperate Mixed fo1·est Podsolic and Slightly impoverished top
and deciduous brown forest soil 

Mixed farming with wide 
range of crops and extensive 
pastoral farming. forest 

Central 
Russia 

Continental with Grasses 
hot summers and (steppes) 
cold winters 

Black earth High humus and high base Cereal production and limited 
and semi-arid content. Very fertile but pastoral farming. 

Mediterranean Mediterranean Scrub steppes Red and 
with marked sea- yellow arid 
sons. Warm. soils 

North Africa, Arid 
Arabia and 
Southern 
Russia 

Desert Desert 

North Central Semi-arid with Scrub steppes Black earth 
Africa marked seasons 

Central 
Africa 

Sub-tropical Forest Laterites 

subject to wind erosion. 

Vary from slightly leached 
to those with an accumu1a
tion of calcium carbonate. 

Sandy soils with marked 
surface accumulation of 
soluble salts. 

High humus and base con
tent. 

Brown granular topsoil 
high in iron and aluminium. 
Deficient in phosphates. 

Intensive production of fruit, 
nuts, fibre, tobacco and cereal 
crops in valleys and under 
irrigation. 

Suitable only under irriga
ti'<m. 

Fertile but mainly undevel
oped. 

Tropical crops. 




