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AGRICULTURAL ECONOMICS
SEREREEBARNRIERRRNLNTS

WORLD POPULATION AND CROP PRODUCTION

World population statistics make terrifying
readings so rapid has the rise in numbers become.
It was not always like thiss because for many
centuries war and famine, disease and natural
disaster kept increases at a reasonable level.
Not only thaty butany local pressure on land
and other resources could always be countered by
migration and the colonisation of new areas. But
in the last few decades the picture has changed
dramaticaliy,;and we are now acutely aware of the
dire consequences of overcrowdingyboth regionally
and internationaily. The population explosions
which Malthus so gravely predicted and descri-
ged, has occurred and, whether we are prophets of
doom -or confident technocrats, we have to face
thefuture with realism.

As recently as the middle of this centuryswell
within the life span of many people living today;
the total world populaticon was about2400milliony
Thirty years later it had reached4500millions;and
the curve continues to rise climbing inexorably
into the future.The present increase per day 1is
about 200000, the size of a medium ¢ity, and at
this rate 75 million new people are added every
years enough to populate an entirely new country.
United Nations predictions lead us to believe
that at the very leastthere will be 9200 million
people on.earth by the year 2050,but this is more
iikely io be 11200 million or even 13800 million,
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depending on the assumed rate of increase. Such
is the age stucture of the human population that
further very considerable increases are inevifta~-
bles no matter how effective birth control mea-
sures prove to be.This is the problem that faces
mankind.

lLet us for the moment ignore future projec-
tions and consider the requirements of the pre-
sent world population of 4500 million. This num-
ber of people creates enormous pressures and
demands for food and raw materials for industrys
and it is to crop plants: one of our few renew—
able resourcesythat we must look to meet most of
these needs.In highlyv developed countries we may
not always be aware of our dependence on plants,
because much of our diet is of animal origin
and only about one half to a third of our protein
intakecomes directly from plant sources.However,
since plants are essential for the maintenance
of herbivorous animals, we are in the long run
concerned with plant production just the same.ln
any cases on a world scale about 88% of the ca-
lorie requirements and 90% of the proteins come
directly from plant sourcess

To meet these demandss man has developed a
range of crop plants but. considering the long
history of domestication, it is very noticeable
that the number of species involved is strictly
limited. It has been estimated that some 80% of
edible dry weight is derived from onlylispecies,
of which two-thirds are cereals.We must therefore
get to know these plants thoroughly in order to
safeguard and preferably improve their productivity.
But even if numerically only a few species pre-
dominates these are many others which play an
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important part in the maintenance of mankind.
Leguminous grain crops provide nearly one quarter
of the world’s dietary protein requirements at
present and, although they have condescendingly
been described as poor man’s meat, the ever
increasing costs and unfavourable energy balance
of animal production may well force us to place
greater reliance on these plants in the future.
Potatoes do not cccupy a large proportion of the
total cultivated area of the worlid,yet their pro-
ductivity per unit area is very high. Many other
crops do not serve as fcod directly but find
their way into our diet after processing. Sugar
is obtained from sugar cane or beet, and oil or
fats from such plants as ground-nutysoya bean or
sunflower.Still other species enrich and improve
our diety even if statistically they do nout fea-
ture very prominentlys while others agains like
barleys are used for the production of alcoholic
beverages.There are thus mary species which have
an important place as food plants andsthey fully
deserve our attention.

The importance of plants as primary sources
of food for man should not obscure their esse-
ntial role in maintaining his domestic animals.
A high proportion of the diet in developed cou-
ntries is of animal originy, and we only need to
remind ourselves of such commodities as eggs,
butter, milk and checese to appreciate how impo-
rtant they are. However,by far the highest input
of animal products into our diet comes from meat.
On a world scale, total annual consumption adds
over 110 million tonnes,of which over 75% consi-
sts of beef and porkswhile poultry and sheepmeat
contribute another 23%. The vast population of
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animals required to produce these fcods rely on
plants for their subsistence. Some,like pigs and
poultrys are fed predominantly on grain, but all
the others are grazing animals and depend on
natural or sown pastures or on forages. To meet
these requirements,the Gramineae,which also inc-
Itvde the cerealss come into prominence as the
fami lv containing the herbage grasses,but equally
important are the pasture legumes which not only
provide nutritious feed but also enrich the
ecosystem with symbiotically fixed nitrogen.
We shall need to be acquainted with the more
important of these species.

Apart from their function of providing food
fer wmwan: plants also serve a great variety of
other purposes. Many of them have been in use
since the early dove of civilisations others
have been recognised irn fairly recent times, and
there may be others again which still await
development.In an energy-hungry worlds crops ca-
pable oi producing oil are assuming greater
prominetnicesnot only in the tropics where the oil
palm flourishes, bu: also in more temperate
regions in which soya beanss, cotton, sunflower,
rapes or linseed provide valuable raw materials
for industry. The «ii is used in the manufac-
ture of very many products, such as paintsy
varnishes, plasticisers for plasticss nylons,
Jubricants or scapss quite epart from the
cormodities made by the food industry. Some of
the species concerned are alsc grown to produce
valuable plant fibress and both cetton and linen
fiax deserve mention in this connection. World
cotton production alone amounts to overl2million
tonnes annually. In addition to these crops
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cultivated as sources of industrial oil and fibre:
there are many other plants that contain substa-
nces useful to man. Some of theses iike the hop,
provide flavourss, while others like tobacco or
coffee are used as stimulants. Certain species
have been used since antiquity in herbal medici-
ney and literally thousands of biochemical
components have now been isolated which are used
widely in chemotherapy, as anti-fertility agents,
insecticides and a great many other purposes.New
¢~ sjpounds are being added every yearrand many of
them are of sufficient interest to the pharmaceu-
tical industry to deserve further develpoment.

This account of plants in the service of man
could not be complete without menticoning impo-
rtant developments in the field of energy. Dwin-
dling resources of petroleum and the necesciiy by
many nations to import all their requirements
have stimulated research into the use of crop
plants for the production of liquid fuel.ln some
rountries great strides have already been made
.. selbting up new industries concerned with the
extraction and fermentation of sugars from such
plants as sugar cane or beets.Starchy plant pro-
duacts from potatoes or cereals are also under
investigation. although this would involve an
addi tional step in alcohecl production. Although
initially ethanol is intended as an additive to
petrols there are no great technical problems
involved in dispensing with conventional fuel
altogether, and scme countries like Brazil are
well ahead with such developments.

It should not be necessary to enumerate fu-
rther uses of plant productsynor to construct an
impressive list of essential crop species.Enough
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has been said to demonstrate the great dependence
of man on plants and his ever increasing demands

for plant products. If we now cast out eve into

the future and take into account the inevitable

and rapid rise in worid populationswe are coming

face to face with the outstanding problems of our
rime.How to woerk the miracle of feeding the 4000

millionss was the question asked some 30 veats

ago. Today we must think firmly of twice that

number, incomprehensible though this may be, and

we must add to this enormous need for food crops

the exponentially growing requirements for many

other plants.

What are our chances of achieving the seemi-
ngly impossible? Only two rational strategies,
alone or together, can be put forward to answer
this challenge. Either we find more land on
which to wgrow the additional crops required by
man or we discover ways and means of raising
productivity per unit area still further.Let wus
examine these alternatives in turne.

The present world area, of cultivated land
is estimated to be 1.4)<10qha, about 10% of the
total land surfacesbut some authorities consider
that about 3.2X107V ha are available for arable
crops. However, befcre we get too excited about
a pzossible doubling of the area under crops,
we should remember that the extra land required
is not by any means always in the same place
where additional fcod is needed. The fastest
growing population is not necessarily in a region
in which big land development i5 wpossiley, quite
apart from the problems of finance and technical
rescurces needed to¢ bring these changes about.
Mary of the developed nations enjoy a high
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