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SOCIOLOGY-AGRICULTURE

The Way Out

Man can conquer difficulty of providing more food
for more and more people on earth, Russell believes, an-
swering Huxley. Second "'Food and People’ article.

In last week’s Science News LEeTTER
(March 26) Aldous Huxley presented a
rather pessimistic picture of the problem of
growing enough food for the earth’s mil-
lions. Sir E. Jokn Russell, president of the
British  Association for the Advancement
of Science and leading agricultural scien-
tist, replies to Huxley in this article written
upon UNESCO’s invitation. These two
articles are being reprinted together in a
pamphlet for wider distribution.

By SIR E. JOHN RUSSELL

» AS ONE WOULD expect, Mr. Huxley’s
thesis is extremely ingenious and well
argued. I disagree completely with most
of his conclusions, though there are some
with which I fully concur, in particular
the necessity for more food production.

My thesis will be that the way of man-
kind has always been and in all human
probability will always be hard; that only
by strenuous and well directed work can
our problems ever be solved; that we can-
not foresee the difficulties and dangers we
shall meet but we can train ourselves to
meet them with courage, intelligence, and
an unconquerable faith that we can over-
come them. Science and technology are nec-
essary but not enough: there must be a
driving force and a conscious purpose for
which to strive; but given all these I am
convinced that man can conquer his diffi-
culties as they arise. But, I repeat, the task
will always be hard; the old commandment
will always hold true: “In the sweat of thy
face shalt thou eat bread”. The consolation
is that in facing and overcoming difficulties
men rise to their highest stature.

No Limit to Resources

At the outset I must emphasize the im-
possibility of setting any limit to the world’s
resources. Estimates made 40 years ago
are in most cases far below those that would
be made now. New advances in science
have opened up great and unsuspected
possibilities of new sources of energy, of
more intensive food production and of
obtaining desirable materials out of some-
thing previously regarded as useless. The
union of science and technology is so recent
that no one can forecast the results.

It is equally impossible to forecast the
world’s population over any long period.
Judging from the past it seems safe to
assume that where standards of living rise,
birth rates tend to fall and the proportion
of older people tends to increase; on the

other hand, among peasant populations
where children are an economic asset the
birth rate is high but the value put upon
individual life is small. These simple gen-
eralizations are complicated by political and
religious factors, but the declared aim of
all governments is to raise the standard of
living of their people, and as far as this
is achieved the birth rate is likely to fall
(though this has not been the case in the
USSR.).

1 shall deal mainly with world food re-
sources: these depend on the amount of
land available, the use to which it is put,
and the size of population that has to be
fed. The world population is estimated at
about 2,200,000,000 and the present rate of
increase at about 20,000,000 per annum. I
shall assume that this rate continues.

How Much Land?

The total land area of the world is about
36,000,000,000 acres but only a fraction of
this can be cutivated. The estimates vary
because the cultivated land—especially
grasslands—merges into the uncultivated
and no consistent line of demarcation can
be drawn. Fawcett (1930) estimates that
about 309" is climatically suited for food
production, Prasolov (1946) that about
10% is actually so used, and Pearson and
Harper (1945) that about 4% (1,400,000,
000 acres) is used for human food crops
(ie. excluding hay-fallows, etc.). These
figures are not incompatible, but they are
necessarily only very rough approximations.

The amount of land needed per head in
order to provide the accustomed dietary
varies less than might be expected. In
Europe countries with less than about 1%
acres per head of arable and tended grass
land have to import food,” while those with
more usually produce a surplus for export.
The amount and kind of food produced
per acre varies considerably in the different
countries; it is much higher, more varied
and more attractive in Great Britain and
Northwest Europe than in Central Europe
and still more than in Southern and East-
ern Europe and the U.S.S.R., but the stand-
ard of living varies in the same way.

1 Pearson and Harper (1945) give 34% as the
area receiving adequate and reliable rainfall: 18
or more inches, except in equatorial areas of high
evaporation where 40 inches are needed. This is
the essential condition for agriculture.

2In discussing available land the arable and
tended grass areas should be added together be-
cause they are usually largely interchangeable.
Arable land produces more food per acre; grass
land produces it more cheaply. The dividing line is
set by economic considerations.
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The food problem is most serious in
Great Britain, Northwest Europe (except-
ing Denmark) and India. The possibility of
trouble was foreseen by Malthus in 1798
but the fears were allayed by the opening
up of North America, the potentialities of
which were not fully recognized in his time.
For many years the new lands were brought
into cultivation at the average rate of two
new acres for each head of white popula-
tion increase. Instead therefore of the Mal-
thusian hunger, the world food markets
were abundantly supplied; peace and plenty
abounded. there was a lively spirit of op-
timism and a firm belief in the progress of
mankind upwards and onwards forever.

At the height of this boom came a second
warning. At the Bristol meeting of the Brit-
ish Association (1898) the President, Sir
William Crookes, pointed out that the easily
cultivable virgin lands of the world had
nearly all been taken up; and unless yields
were improved the growing population of
the world would be faced with hunger
about the 1930’s. He suggested that the
way out of “this colossal dilemma” was to
increase enormously the production of ni-
trogenous fertilizers, and he showed how
this could be done by the fixation of atmos-
pheric nitrogen. These fertilizers would in-
sure adequate supplies of food.

Few addresses have aroused more inter-
est or been more fruitful. The fixation of
nitrogen, only a small laboratory experi-
ment in Crookes’ time, is now a vast in-
dustry, and enormous amounts of nitro-
genous fertilizers thus produced are used in
many countries, adding greatly to the
world’s food supply. By a curious trick of
Fate, however, these fertilizers did not
solve the wheat problem as Crookes had
anticipated, because wheat is usually grown
in moderately dry conditions in which ni-
trogenous fertilizers are not very effective.
The solution came from wholly unexpected
developments which greatly extended the
area of cultivable land and when the 1930’s
arrived instead of the expected shortage of
food there was such a glut as seriously to
embarrass the world markets, though of
course it was not a surplus in relation to
human need.

Fears of impending shortage have been
recently revived by Sir John Orr, first Di-
rector-General of the Food and Agriculture
Organization; a flood of literature has re-
sulted, some pessimistic, some sensational,
some scientific. Sir John has raised a new
problem: the need for rectifying the under-
nutrition from which a large part of the
world suffers.

Farming Dry Regions

The customary methods of farming break
down when the annual rainfall is less than
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about 18 inches. The North American pio-
neers who pushed westwards beyond the
18-inch region—particularly the Mormons
—met the difficulty by developing methods
of soil management which conserved mois-
ture, and by modernizing the ancient art
of irrigation; the methods were all em-
pirical, for science had not yet come into
the picture, but they worked. These dry
farming methods were extended in Canada
and Australia. New varieties of wheat were
bred tolerant of dry conditions; others
were produced for the northern part of
the cultivable zone in Canada where the
summer months are good but the killing
frosts come in autumn before the older
varieties are ripe; the new sorts ripened
earlier. This work still goes on and the
USSR has now entered the field; the range
of cultivation widens still. )

The most effective way of overcoming
dry conditions, however, is by irrigation.
Two general methods are adopted: from
canals and from wells. Canal irrigation is
largely concentrated around the Hima]ayan
rivers flowing southwards in India, Pak-
istan and Burma and eastwards into China.
The greatest of these schemes is the Lloyd
Barrage in Sind which waters 5,000,000
acres of crops; the various Punjab schemes
water in all nearly 18,000,000 acres. Outside
this Himalayan region only the Nile and
the Murray River system in Australia are
much used. It is known, however, that thp
Tigris-Euphrates system has great possi-
bilities.

River valley developments, on the pat-
tern of the Tennessee Valley Authority, are
under way in many parts of the world. In
such projects as Brazil’s San Francisco Val-
ley Authority, French West Africa’s Niger
River Authority, and Mexico’s Papaloapan
River Commission, irrigation is but one
factor in a unified system of power, flood
control and soil rehabilitation.

The other method, irrigation from wells,
also very ancient, has been greatly im-
proved by the tube wells first developed
in California and much used by Sir Wil-
liam Stampe in India; they offer great pos-
sibilities in riverain and other plains having
good supplies of non-saline underground
water. India irrigates nearly 57,000,000
acres—a quarter of its cropped area and as
much as all the irrigated areas of Europe,
Africa, and America put together—while
the total irrigated area of Asia is 141,000,-
000 acres out of a world total of 200,000,000
acres. This represents only 139 of the
1,500,000,000 acres under food crops and
yet according to Pearson & Harper’s esti-
mate it feeds some 25% of the world popu-
lation. It is difficult to believe that irriga-
tion need be so localized as at present and
Stampe has urged that the possibilities in
Africa, Arabia and the Middle East should
be investigated.

But Nature Kicks

Man’s conquest of Nature, however, is
never easy and rarely complete. “You may
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expel Nature with a pitchfork, but she
always comes back again”, wrote Horace
2,000 years ago. And Nature not infre-
quently inflicts a severe kick during the
process. Irrigation schemes are particularly
difficult to manage properly, requiring high
technical and scientific knowledge and
much probity in administration; any failure
may lead to waterlogging, salt damage,
malaria and other troubles. Intensification
of cropping greatly increases the liability to
insect pests, fungus, virus and physiological
diseases which can be dealt with only by
competent scientists. One of the most seri-
ous troubles following on the so-called
“conquest of the drought” has been soil
erosion. For long it was hardly perceptible.
It was not included in the comprehensive
symposium on wheat held at Winnipeg by
the British Association in 1909, and was
unfortunately made worse by recommenda-
tions of soil experts based on a wrong
theory of the moisture relationships of soil
—a striking instance of the need for a
sound scientific basis for advice given to
farmers. By 1935, however, it had become
so serious® that a Soil Conservation Service
was set up in the United States; similar
services have also been established through-
out the British Commonwealth. Methods of
prevention and rehabilitation have now
been devised and are being continuously
improved; much of the land has been re-
stored. Soil erosion is no longer the menace
it was—though constant watch by experts
is needed.

Widening the Temperature Range

Canada led the way in pushing the wheat
belt farther north into the regions where
the summer, though hot enough for the
growth of wheat, did not last long enough
to allow of ripening. Varieties were bred
of shorter growing period that ripened be-
fore the first killing frost came; the first
yielded poorly but this difficulty is being
overcome.

The possibilities of the regions still
farther north are being studied by the
United States in Alaska and by the U.S.S.R.
While no surpluses could ever be expected
there is the hope of producing more and
better food for those who live there.

At the other extreme cultivation is being
pushed into the hotter regions in Queens-
land. Beef production has long been prac-
ticed there and in the Northern Territory,
at first by ranching, later in places more
intensively. Expansion is possible but would
require improvement of transport, living
conditions, and pasture management not at
present considered worthwhile.

A large scheme is projected for the pro-
duction of millet for which a market as
livestock feed seems assured. The most
ambitious schemes, however, are in Africa
and will be referred to later.

31t was reported that 330,000,000 acres out of
the 460,000,000 acres of good arable land in the
United States had suffered: some drastically. In
Australia about half the wheat land was said to
have been affected.

Science and Wheat Production

The beneficent results of applying sci-
ence to agriculture are well seen in wheat
production. This is really a dry region en-
terprise; under better moisture conditions
livestock husbandry is more remunerative.
The result is that extensions of the wheat
area are made into the drier regions, and
this should mean a lowering of average
yield per acre. But the improvement in soil
management, and the new varieties con-
tinuously being produced, have obviated
this, and even the arch enemy, rust, a fun-
gus disease that for long set a limit to
wheat growing, can now be avoided by
producing rustresistant varieties.

The lack of expansion of the wheat area
in these countries during the past 20 years
is no evidence of lack of suitable land.
Production is limited by the transport and
storage facilities available. Canadian farm-
ers in 1940 grew 28,700,000 acres of wheat
in response to Europe’s urgent call, but the
difficulties of storing and marketing were
so great that in 1943 they sowed 16,800,000
acres only. Australian farmers suffered
similarly during the first war. Provision of
these facilities is a costly business which
can be undertaken only when a permanent
demand seems assured.

The United States also greatly increased
its_production of wheat, and from being
only a small exporter or even an importer,
has during the war years produced an addi-
tional 300,000,000 bushels much of which
was exported.

There seems every justification therefore
for expecting that the great wheat supply-
ing countries can expand their production
considerably if the need arises.

Wheat is rarely the sole product of a
farm: other crops, often oats and barley, are
grown in rotation with it. These grains are
largely fed to the farm livestock as are
also wheat offals, so that in providing food
for men the wheat growers provide also
for the farmers’ animals.

There is, however, no justification for
hopes of supplying wheat to peoples that
have not hitherto eaten it, apart, of course,
from any they can grow themselves. At
present yields, one acre of wheat in the
exporting countries (about 15 bushels per
acre) supplies the needs of about three
people. The prewar world wheat area of
360,000,000 acres with an average yield of
14 or 15 bushels per acre provided for
about 900,000,000 to 1,000,000,000 people
and the prospective increase in supplies
should keep pace with their natural in-
crease (which is below the world’s aver-
age), but with no margin for more than
occasional emergency supplies to those
who normally eat other grains.

Of these the three chief are corn, rice
and the millets. Corn is very fully studied
in the United States, its chief producer, and
the remarkable results obtained in recent
years with the new hybrids give hopeful



promise for the future. The millets have
not yet been adequately studied. Their
tolerance of hot, dry and poor conditions
makes them extremely important as food
in the semi-arid hot regions of India and
Africa. We have a special responsibility for
them: they are almost a virgin field for
the geneticist and plant breeder, but the
pioneering investigations promise no easy
or spectacular successes. Rice is of greater
importance: the rice eaters of the world
probably outnumber the wheat eaters. It
has been much studied in India in recent
years and already the yields on the experi-
mental farms are not uncommonly double
those obtained by the neighboring peasants.

The Undeveloped Tropics

Few tropical regions are suited for white
men’s habitations, and such developments
as have occurred have been by British,
Dutch and Belgian planters producing valu-
able products, tea, rubber, oil seeds, etc.,
that require tropical conditions. Some up-
land regions, however, are habitable. Brit-
ish colonists have settled in Kenya since
the first war and developed mixed farm-
ing; some settlement also is possible in
Tanganyika. There is no possibility of a
large migration of European populations
such as occurred in the 19th century, but
very considerable quantities of food can be
produced, especially oil seeds that cannot
be grown in temperate climates, and also
meat, probably, however, of inferior quality.

Hitherto the difficulties have been the
noxious insects, the uneven ground and
scrub vegetation, and the lack of easily
accessible water supplies. Modern insecti-
cides,* bulldozers and other large agricul-
tural implements, and well-sinking tools
can overcome all these at a price, but there
remain the farming problems: working out
a cropping system that will conserve and
improve the naturally poor soil, finding or
breeding suitable crop varieties, and cop-
ing with the diseases and pests that will
most certainly come. All these can be dealt
with if the scientific workers are given
time and equipment.

A large-scale enterprise has recently been
undertaken in Tanganyika to reclaim some
of the 3,750,000 acres of waste bush and
plant it with peanuts to supply much
needed vegetable oil. It has been gravely
handicapped by the haste with which it
was forced through, the large scale unit
stage being omitted, and in consequence
the scheme has proved very costly and
somewhat ineffective. The scientific and
technical staffs are in no way to blame,
and given time can be expected to over-
come the difficulties.

England and Wales had in 1947 a popu-
lation of 43,000,000 and it was increasing;
the cultivated area per head was 0.56 acre
—a square about 50 yards by 50 yards—
and it was decreasing. The area would

1 For the present position in British Africa see

P. A. Buxton, T. M. Davey and T. A. M. Nash.
Colonial Office Reports. H.M.S5.0. Nov. 1948.
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have provided about 359 of the prewar
dietary, but by lowering the dietary and
modifying the agricultural system it is now
possible to produce about 409 at home.

Yields per acre and output per man are
among the highest in Europe and are three
or four times greater than in eastern Europe
and the USS.R.; they are still rising. No
British expert believes the limit is yet
reached’ The difference between the best
farmers and the average is often as much
as 50%, and great efforts are being made
to level up to a higher standard. The aim
is to raise the present 40% home produc-
tion to 509 by about 1952 and there is a
reasonable hope of attaining this. The sys-
tem would still be based on livestock but
it is hoped to produce more of their food-
stuffs at home.

But our cultivated area is still shrink-
ing, and as the population rises more im-
ports will become necessary; not, however,
beyond the visible possibilities of the ex-
porting countries to supply. The inexor-
able condition is, of course, that they must
be paid for by harder work. Without this
the standards of life must inevitably fall.

The countries of Northwestern Europe,
including Western Germany, are in a simi-
lar position of needing to import food par-
ticularly grains and oil seed; they were,
however, taken as a group selfsufficing in
meat and dairy produce before the war.
There was then so much movement of
grain from the Danubian countries and
Poland to the West that the net European
deficit® of wheat and rye amounted only
to about 5% of the total consumption; an
import of 3,700,000 tons only was needed
to supplement its own production of 59,-
000,000 tons. The 16 countries (including
Great Britain), associated in the Marshall
plan, before the war imported some 14,
000,000 tons (515,000,000 bushels) includ-
ing the Eastern European supplies; disor-
ganization caused by the war has increased
the need, but agricultural recovery is pro-
ceeding more rapidly than was expected.
If the former east-west movement of grain
is restored Europe’s bread supplies will be
secure, but unpredictable political factors
come into play. There is no physical rea-
son why Northwest Europe should suffer
food shortage as long as there is peace.

India’s Problem

Of all the food problems of the world,
India’s and Pakistan’s is probably the most
difficult. The population has grown rapidly;
from 306,000,000 in 1921 to 338,000,000 in
1931 and 389,000,000 in 1941: increases of
10% and 15% respectively. Data for crop

5 Agricultural production in the United Kingdom
in 1947-1948 was officially estimated to be 25%
above the prewar level and for 1948-1949 is ex-
pected to be 35% above. (Cmd. 7545 Oct. 1948)

6 Excluding the U.S.S.R. for which no good sta-
tistics are available. The United Kingdom produced
1,700,000 tons of wheat and imported 5,600,000
tons so that the total European and United King-
dom imports amounted to 9,300,000 tons, or about
340,000,000 bushels.
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yields in peasant countries are almost im-
possible to obtain, but nutrition surveys
suggest that some 20 to 22 ounces per head
daily of all grains were available before
the war, corresponding to 2,000 to 2,500
calories daily without counting vegetables,
milk products, sugar, etc. Population in-
creases at the present rate would, unless
yields rose, require an additional 3,000,000
or 4,000,000 acres of food crops each year.
There still remains uncultivated land equal
in area to about 70% of the cultivated
land, some of which can be utilized. But
the greatest hope is by increasing the
Ryots yields, now often much below those
attained on the experimental farms. More
irrigation, more fertilizer, better cultiva-
tion and better seed are all being developed.

India’s rainfall, however, is always un-
certain and importation of rice is always
necessary. There are abundant potential
supplies in Burma, Siam and Indo-China,
but recently they have not been forthcom-
ing. If they fail to do so, a difficult human
problem will arise. What can be done when
a country, which could supply a foodstuff
urgently needed by another, does not do
so? It seems impossible, however, for India’s
food problems to be solved if the popula-
tion goes on increasing at its present rate.
What can be done about this?

The Old Occupied Lands

It is the output of the old lands that is
really the crux of the world’s food prob-
lem. For it is estimated that some 909,
of the world’s food is consumed in or
near the land of its production and only
about 10% is put on to the world market;
further that about 709, of the world’s
population are food producers for their-di-
rect dependents. It is this 709, who deter-
mine the fate of the remaining 30%; pre-
sumably they would be the last to feel the
pinch of hunger should it come. Most of
them are peasants, their chief produce is
grain, and much of their farming is very
inefficient with no great possibility of im-
provement as it stands.

For example: there no longer are peasants
in Great Britain, but there were up to the
18th century, and their systems and output
were on a level with those of the present-
day peasants of Eastern Europe. Great Brit-
ain then changed its system: farms of a
size that one man with his helpers could
efficiently manage were established; live-
stock and arable husbandry were blended
together and output per man and per acre
rose and are still rising as we have already
seen. Denmark effected the same change
and attained high efficiency of production,
and a standard of living that is the envy
of most of Europe and far above anything
in Eastern Europe and beyond.

The fundamental difference between the
peasant and the Western farmer is that the
peasant is a self-sufficing unit producing
mainly for himself and his family, and sell-
ing only his surpluses; while the Western
farmer is producing for the market; he
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usually becomes a specialist, but he is de-
pendent on a stable and assured market,
and his products must satisfy the market
requirements. Education and cooperation
are essential. But industrialization or an
emigration outlet is needed also, for agri-
culture alone can never fully occupy a rural
population. One farm worker in Eastern
Europe and the USSR. produces food
equivalent to the needs of some four or
five persons including himself, but in Great
Britain and Denmark the production per
man is about four times as high, one man
feeding perhaps 18 or 20 persons, who thus
become available for other occupations.

An entirely different system, collective
farming, has been adopted in Soviet Rus-
sia. This requires large areas of land and
a special psychology of the workers; it is
perhaps better suited for grain production
than for livestock.

Peasant farming undoubtedly can be
transformed into more highly productive
systems capable of producing more food
of highly nutritive value, and of raising
output both per man and per acre.

Meanwhile the steady advance of science
and the practice of agriculture in the more
advanced countries can be applied else-
where when conditions permit. Drainage,
better use of fertilizers, better seeds, better
control of disease have increased the al-
ready high rate of output in Great Britain.
Our average yield of wheat is about 19
cwt. per acre and of potatoes about 7 tons
per acre; a good farmer expects at least
509% higher. The average yield of milk is
about 600 gallons per cow, but the good
farmer expects 1,000 or more; much higher
figures are possible but not usually eco-
nomical.

There are still possibilities of improve-
ment even in the most advanced countries.
Losses due to insect pests and diseases are
still high: the current estimate (which is
little more than a guess) puts them at
109% in Great Britain while livestock dis-
eases are estimated to lose us about 6,000,
000 full year’s rations of meat, 200,000,000
gallons of milk and 1,500,000,000 eggs.’
The Food and Agriculture Organization
has estimated that mites, pests and rodents
destroy some 65,000,000 tons of the world’s
grain per annum—more than the entire
wheat and rye supply for all Europe before
the war. Moreover, even in the most closely
settled countries there is still unused land
and in present economic conditions its area
has tended to increase.

Future Possibilities

Two sets of problems are involved in
world supplies: the rehabilitation of Euro-
pean agriculture, and the expansion of our
present agriculture to supply a world popu-
lation increasing at its present rate. The
first of these should fairly soon be accom-
plished; first grain supplies, then, more

7 Annual Health Trust Report, Oct. 1948.
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slowly, dairy produce and meat should
come back to prewar level, though politi-
cal factors may hamper the east-west ex-
change of food and commodities that se-
cured the near-equilibrium of prewar days.
The permanent expansion of food produc-
tion can be achieved by increasing the area
under cultivation, by increasing the output
per acre, and by reducing wastes and losses.
Only about 5% to 109 of the world’s
land area is yet used for food production
to any extent and there remain consider-
able regions in the tropics that can be util-
ized with the help of synthetic insecticides
and modern implements. In all countries
there still remain areas that could be cul-
tivated should the need arise.

The average output per acre is every-
where considerably less than is obtained by
the best of the farmers, and much levelling
up is possible by education and cooperation;
agricultural science and engineering are
continuously advancing, and even in the
most advanced countries yields are increas-
ing. The causes of the wastes and losses
are gradually being better understood and
brought under control. As the need arises
expansion of food production can continue
and it is impossible to forecast how far it
can go.

Experience shows that food producers
will not go hungry in order to feed others;
they will produce and part with surplus
food only in exchange for commodities
and services they desire. Non-producers can
look for food only in proportion as they
work for it. The increase of food produc-
tion whether by bringing in new land or
adopting new methods is always liable to
raise new problems, often difficult ones;
hence the necessity for highly efficient sci-
entific and advisory services. Economic fac-
tors may help or hinder developments. The
change that would most increase food pro-
duction would be to transform the present
predominantly peasant type of rural econ-
omy to a mixed farm type as adopted in
the more advanced countries.

While increases in food production can
be confidently expected, they will certainly
involve considerable work and much sci-
entific study. There is no prospect of easy
living: the lot of mankind will always be
hard. Each nation must either produce its
own food, or produce goods and services
that will induce other countries to produce
it for them.

It is impossible to estimate the rate of
agricultural progress and therefore impos-
sible to suggest a safe rate of increase of
human population. At present rates there
is no need to fear shortage in our time,
except in India and parts of Africa. The
possibilities of scientific advancement are
incalculable. What is needed is to put these
advances into practice, and to treat the
problems internationally. The key to the
problems of FOOD AND PEOPLE is in-
ternational cooperation.
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For Further Reading—

¥ These publications of the Food and Agri-
culture Organization of the United Nations
give further details about the world prob-
lem of food and people. They may be ob-
tained from FAO, 1201 Connecticut Ave-
nue, N. W., Washington 6, D. C.

WorLp Foop Survey. July 1946. 39 pp. 35
cents.

Tue Work oF FAO. A general report to
the First Session of the Conference of the
Food and Agriculture Organization of
the United Nations. 1945. 57 pp. 50 cents.

THieves ofF SToreD GRAIN—How To FieHT
THEM. January 1948. (Illustrated pam-
phlet.) 20 pp. 25 cents.

SoiL  CONSERVATION: AN INTERNATIONAL
Stupy. March 1948. (With a folding map,
charts, references, 96 illustrations.) 192
pp- $2.00.

FAO, Wuar It Is, Waart It Dogs, How It
Works. A popular pamphlet. December
1948. Free.

THE Story oF FAO. March 1949. Free.

Barancing Foop anNp PeopLe. March 1949.
Free.

Reprints of last week’s article by Aldous
Huxley and this week’s article by Sir John
Russell can be obtained together in pam-
phlet form. Send 10c for a single copy,
$1 for 15 copies, and $5 for 100 copies to
Science Service, 1719 N St., N. W., Wash-
ington 6, D. C., and ask for the Foop AND
PropLE pamphlet.
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Approximately $7,000,000 is spent each
winter in 31 of the larger northern cities to
fight snow and ice.

Prastic Coasters EMBED REAL FLOWERS

and Tiles

in #£# Magic PLASTIC

Now, create many unusual things
like the distinctive pansy coaster
shown—made by embedding real
pansies in Castolite—the “magic

liquid plastic that ‘‘pours cold like
honey . . . sets like glass” . . . at
room temperature. Comes crystal
clear or may be dyed for brilliant
color effects. Embed other flowers,
too, also coins, butterflies, medals,
etc. Make really different jewelry,
candlesticks, picture frames for
POUR GORGEOUS BOOKENDS
Castolite makes it easy to cast
exquisite bookends like the one
shown. Make duplicates of hun-
dreds of art objects, figurines, etc.
No special artistic ability needed.
With new, easy-to-use Castomold
you make your own molds in
minutes. Use only home utensils.
Follow simple step-by-step meth-
od. New pleasure, fine profits.are

*“EMBED YOUR PHOTOS

Preserve treasured photosin Casto-
lite. Make beautiful medallions
like the one shown, unusual photo
lampshades, lamp bases, paper-
weights with embedded photos.
Send 25c for new

Instruction Manual,
packed with pictures
showing how to get
started. Write today.
The Castolite Co.
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