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Sclentific Rescarch and the Challenge
of Agriculture in the Tropics (**)

The parpose of the present meeting s to call auention to s problem of
fundsmental importance for all mankind. Not only the scientists but alo the
decition makers meed 10 be wware of the urgency of @ modem cvolution of
agriculture in onder to meet the nesds of an expanding world pepulation.

“This means not enly more reseatch, but alio more qualified rescarch, drawlng
upon the experience of the last rwenty years in the development of new agricul-
ural sechaiques.

1 hope thit oa this occasion we will be able fo cxamine the present statc
of wgriculruse and make commens und ceiticiems. Bur, more, T hope that we
shll pot leave Rame withour having indicated & new way forward to policy
makers for the development of agriculture, especially in the tropics and, In
particular, in Africa and South America.

The capacity of plants to convert solar energy fnto chemical energy — that
s, food, timber and fibers — has been used from the beginning by man and
animaly for survival aod growth, When man found it too dificult to collect
oots and berries in the forest, 4 cerrain number of plants were domesticated and
cultivated — a very small mumber when compared to the thousnds of specics
exsting. Since then, apriculuure has been the fundsmental support for the e
of mankind on earth.

As 4 pimary source of energy, over the ceaturies sgricultural development
was closely reluted 1o, the growth of human population. In the exdly 19th
century, sorurate ecomomic analysis by Malths (1766-1834) of the growth of
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yields of crops by supplying 1o the cultivars not. cnly manure but also chemical
products such a3 the mitrogen derivatives (ammoriom malts, pitrates, cic,
phosphates and potassium salts. The we in sgriculmre of guano, and later of
Chilean nitrate, a3 fertlizers led 1o # ten-fold Eocrease In the yield of cereals per
unit of surface ares.

Production of nitsogen fectilizers from the aitrogen of air by the chemical
industry (1914-1920) was descloped thicugh the theoretical studies of Nesost
and the techoologiey of Haber and Fauscr. This made possible an sbundant
supply of fenilizers, and completely changed the Malthusian perspoctive of
inevitable food shortages in the The penetic approsch in selecting more
valuable cultivars and progress chemistry and plant physiology, togerher
S e e ke el e e i
production at the begianiag of the present ceatury.

The above considerations apply mainly 1o the Northern Hemisphere, where
the rescasch a
a patcern of highly speclalized organization, with high technical coment and
limited use of lshous. Harvests In some areas wece possible even twice o year,
Continuing increase In food production sccmed only & question of impravement
in agrotechniques,

Difficulties, however, asose, especially in the tropics. Noxious insects beosme
rexistan: to pestcides. Tncreasing quantities of the later were used, at times
tenfold the quantity once sufficient to control pests. The result was a massive
use of chem ch in these conditions became harmiul cven 1o useful Insects
and beavily pollued .1‘. environment. Such chemicals contaminared the soil and
penesrated the food chain, The environment was damaged, wildlife threatened,
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syathesised t0 control pests. Examples are the degree of body contamination
by chlorinated hydrocarbors in Tncia and the breskdown of the sgrosystem in the
Canete Valley in Peru.

New sategies were siualied 1o prepace new chemicals, based even on dif-
ferent mechanisms foc the cantrol of pests. Some very toxic products are bei
wied for this purpose. The need for increating amounts of chemicals stimulated
the csublishiment of factoties in developing coantries, The Bhopal ease i8 5o
<lose 10 our minds that comment is superfluous. Fertiiers have greatly Improved
crop yields, but they have also greatly contribated 1o environmental degesdation,

Calculated in terms of energy input, the system is stll quite positive —
with u e of 1 10 4, but the economic conditians of many countries do not
‘permit such an expensive sgriealuce, especially as it s often bused on i
chemicals.

Plants selected to produce food, penerally lase, through gesetic improvement
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of the quality uad the quantity of prodcr, thelr capacity for defense both against
disesse (molds, fungl and viruses) and against perts (noxioas Insects, nematodes
and other animals). Furthermore, they muse compete with weeds for notrients.

In the years berween 1930 and 1945, chemistry developed powerful synthetic
products which act as pesticides (DD, chlorinatcd hydrocatbons and phosphate
snters, eic) against mokls (Fungicides), nemarodes and weeds (the herbleides).
The large-scale use of those proclucts made possible & substantial Increase in the
crop procuction, even in the tropical belt where, because of the climate, con-
ditions are more severe and pests more aggressive (et us just mention locusts and
termites).

Before the use of pesticic was estimated that ancthird of world ootpur
was lost oc destroyed by various noxions agents.  Pesticides made possible dramatic
increascs in the yield of agricultural products.

Genetic research in some fundamental crops (rice and maize] conducted by
Borlaug snd Swaminatban, together with. the wie of chemicals as pessicides and
ferlizers, opencd the way In the 19505 and 1960s to great changss in methodology
in agricultare — with astonishing tesults in the tropics.

“This <hange has become known as the Green Recolution. This is u truly gres
revolurion In methods and secial which, when spplied with fneligone mnd
diligence, made possible in @ few years the achievement of complete sufficiency
in South and Soath East Asia in cercals peoduction. The same happened in Mexico
and other countrics in South Ametica, vuch 45 Peru, Primary production of food
could support in these years the needs of an increasing population.

After rwenty years of continsous success, aspects of the Green Revolution
need w0 be rediscumed in the light of new findings and possitilities offered by
scieatific and technelogical progress — and negative side effects on environment
and bealth. This re.cxamination becames even more peccssary now, when we need
10 build up in Aftica a new agriculture able alwo 1o take into sccount problems
of soil erosion and. draught.

Professor Umbesto Colombo, in the npwliu lemlre piven last year at
our Acaderny, stated that *sgriculture at o sysem comparable
1o iy, Mgy depeudent o oot s mmm-; research, on invest.
ment, on capital. This system also requires new methods and approsches, c.,
Infomnation techiaalogie, it <gineseing, remos = metcorslogical data
— all of which represents a teal revobution in agricultur

TR i Wi e it i i ot agcultare, Tt is
cestainly impossible today 0 imagine modém agriculture — the most powerful
mandirected system for utilization of solar energy for mankind — without the
continaous Input of the results of the scientific and. technalogical research — In
the biorechnologics, genctic enginecring. Integraed pest control, pew fertlization
systems, conservation of organic matter in soil, etc

‘Botechnologes offer many possibllives for obtaining new vasieties of plants
resisuane 1o disease and 0 pests; new stmospheric nitrogenfixing microosganisms
can be selected o reduce excess reliance on chemical fertilizers; oatural products.




— 10—

acting on insect behaviour can contribute 1o inegrated pest contral, reducing the
need for beavy pesticide e

Among the modern techniques in agriculture, we should ot forges ene of
the basic problemms of tropical agriculiure, ic., the bad wie of soil, 2 well a5 the
practice of deforestation of new land. Higher yields should compensate for the
atilization of new Lands fos new sources. of food. In addition, irrigation and water
management should be carctully cvaluated soconding 1o, soil conditions, ia. order
to.avoid salination of the soll and health problems

To overcome all these difficulties and resolve these urgent problems, we need
further research and careful planning, the coopertion and. collaboration of
scientists in the countrics where the new tore is most needed, This rescarch
should lways comsider as a priority in its application the ecaomic sspects of any
oew system 10 be adopied, s well ss. the aeed 1o respect the ecological equilibria
of the diffesent covironments, sal the balance of encrey input and ouput in e
agrosysrem

The sckennific and rechaological aspects of the challenge for a pew agriculture
undeslines for developing countries the need for involvement of this Acadeny,
23 well = of the Commission of the Furopean Communities and of ENEA, the
Iralian |mmm|u| for Nuclear and Alternative Energy Sources.
this. meeting throogh 4 preseatation of
lead 10 grester understanding of the
problem, but also indicats pew strategies and new techniguey in agriculoure, sble
10 benefit billions of surved snd undemonrished people and to serve famre
generatians, This will be possible if we respect the delicate balance which governs
lfe on carth




