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Tropical Ecosystems

Although most {f rot all of the pasticipunts in this mecting azc students
of the tropics ar even have lived and. warked in the tropics, | would lke t start
my inteoduction by givlng some rather clementary and basic information. 1 do
this with the belicf that it may help to guide us in the coming discussions and
deliberations.

The tropical zone is & vast region of the earth surface lmmediately sorth
and south of the squator. Tt extends to 23 1/2°C nonh 1o the Tropic of Cances
and 23 1/2°C south 1o the Tropic of Capricorn,

In Latin America the rropics include among otbers all of Brao, Golambis,
Venczucla, the Caribbean and the souther £
south af the Sahata belong to. the 1o
Aftlca, Lesotho, Swasiland, Botswan sin
oty .o, southan pact of Tadie, ll of Thailu, the Philppines, Indoncais,
the Py islands and the northern anethind of Australia,

It ks the warmess region on earih with average temperatuces ranging between
20* and 33°C. Close to the equator even the nights remain warm but in Africa,
north of the equator, chote 10 the desett, night temperature may fall w below
sero while day temperarares may be as high as 45° to S0°C.

The semons are more defined by diffeceaces ia sainfall than by temperaiure,
Precipitation is as high as 4000 mm in the rain orests close to the equator and

m in the Sahel

Roughly B0% of the soils ase of the latosalic type, naturally supporting forests
and savannsh. They are located all over the zone where rainfall is from 400 to
4000 mm. Another 15% of the tropical area is desert, growing some shrubs
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aod grasses grazed by berds of nomadic triber. Finally some 5% are mid- or high
altitude arcas, ranging from 1000 to 4000 meters with moderste climatic conditions
and with seme rich valcanic solls,
With this great diversity of physical and climatic condivions, it s not surprising
that there arc many different ecologics and many diffetent ecosystems,
discussing some of the general aspects of wopical ecosyutems, et o
first define the meaning of the word ecosystem. Tn this paper an ecorystem refers
1o all components of a certain environment, be they biological or phipsical, all of
which are interdependent and regularly Interacting with each other. There is 5o
size Jivat implicd in this definition. 1t may be part of a country, 4 squate kilometer
of junglo o as small us 4 fish pond or wood lot, Men, and the agricultural systems
they developed, uslly are part and parcel of the ccosystem. For inatance, the
nomads with their eattle and their grazing grounds and their social tribal structure
form an ecosystem. The farmer with his 2 ha. of cultivated land, utilized under

o revolaion nd th appiaion of hemical and gy
e " ricultural systems which were generally well

with the nagural biosphere. The small compoond farm wnit in the tropics is
beautiful example of such a harmony with the extreme conditions of the tropical
sain faresis aod s @ stable wopical ecosysiem. Howeves, man with his

may change the environment {n which he lives and thereby cause d

the existing lfe support system and equilib
in the exospstem. While industrial sctivities have been geerally pointed at for
theie polluting effect on the envitonment, apricultural enterprises arc in po small
way guilty of the sme erime Only in the lsst two decades an increasingly greater
concern has been expressed in words and writing sbout the ecological consequences
of man's actions in hig striving to increase production and higher living standards
through industcial and sgricaliural scvivities. Recenily the World Busk
severcly criticized by environmental groups for faanciap projects without studying
theit eovironmental impact {¢.g., Bruall).

Agsiculture bas many different biological and physical sspecis, There s soil

water management, pest control, fivestock and widlife mansgement, crop
production, forest and fish manegement, eic. The spplication of scientific in-
oovaticas usually relstes 1o oae or more companents of the production process
but each of the components is ususlly considered as an Independent scting fosce
with linle regard to management of the whole uaified system. There is & gemersl
disregard of the need for ecorystem mansgement.

Far more atiention needs 1 be given to the effect of new technological
introducticns on the stability of nature and 1o posible negtive cffects on certain
parts of the ecosystess. Alio mach move consideration needs 10 be given 10 the
sustainabilicy of such now Introductions withour constant demand for additional
inpurs.

As stated before, the tropics have many differcat ecosystems; however, foe the
purpose of this meeting it may be uscful to give most of our antention to three
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major ecological yames, ie., the tropical rain forest, the savannsh woae and the
semiarid and desert zone. In these z0nes the topsoils are in general very shallow
with little organic matter and, when not covered and protected, quickly lose theis
forvlisy and under the tropical rain siorms and high temperatures becoce subject
to erosion and degradation. Because of these soil and climatic. conditions the
tropical ecosystems are naturally very fragle.

Deforesation i the highes rainfall part of the sone may canse msjoe changes

and selative humidity. Without special protective
soil degradation and thus Joss of all capackty for sustaining e, Doe o inap-
propriate land clearing and subsequent cultivation methods, It is estimated that

some 2 million ha. of land are destroyed exch yeat in the tropics. Tt may ke
e S A

Livestocking and overgrasing in the semiarid and desers zone has led
to u breskdown of the sparse vegetation system and the Further advance of
the desert

The colonlal powers, well aware of the frugility of land resoures in the

varieties, or with commercial trees bike rabber, cacao, coffee, tes, nﬂrllm caushew
nurs and coconats, thus mainaining the protective sover of lesves and
They generally did not atempt @ grow snnual crops o0 a lasge scale. o.“..a.
mtempe to grow ground nuis on & lage scale i the early 50 in the svannah
aane of the then Taganyiks, now Tancania, became ooe of the best known large
scale fullures in history. Savannah land was pat into production which advanced
western technology urned ima a dust bowl in & few years” time.
tion of natural eesousces s ot a unique feature for the wopics. Tt

is happening in various forms all over the world, especially the pollution of land
and water through. chemicals and the distusbance In the biologicl equilibrium
of matwre throngh the intervention und control of plant and wnimal life with
bialogleal, chemical and mechanical means at man's disposal. The dust bowls in
the sourhern United Stases are one cumple. The cxpansion of the deserss is
anocher,

Perhaps the most deamatic pollution of mature ever reconded was caused
by the naclear disaier st Chemmobyl in the USSR, 1
evear, affecrod plane, animal and buman life over a very wide sres. i, mose than
any other event, canght the anention of the workd fn dhstrarlg the diffcliies

dimensions in the minds of seatisws, politicians and the man in the street; not
u..l,-..\n.p.udmmu{mu.wmm-ao.m-muocuum
and especially in sgriculture.
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Indigenous populations over the ages developed sywems of agsiculrure
which were well adapeed to the conditions of nature. On the goud deep soile
of the wopics, mouly of volcasic origin, they used an inteosive system of
cultivation with rice as the principal food crop whenever irrigation was possible
ot ainfall wes sdequare,

On the predominamly shallow soils of the the uaditional sysiem of
bush fallow and shifdng cul iced 10 cope with the Fraglliy
of the soils and the rapid decline in the lifesupporting biophysical processes,

In the ricc bused ccospstems dramaric changes have taken place during the
60's and 70's, normally referred 10 s the green revolution. The iatroduction
of new high yielding rice vasietics developed by the International Rice Resesrch
Institute (IRRI) has been a majoe factor in improving the welfare of the people

Mo such dramatic change has yet uken place in the soae where shifting
cultivation and bush fallow is practiced. Althongh this system b faily stable,
it is low in productivity of labor and low in output per unit of land area and
therelore no longer capable of feeding a rapidly. expanding pogulation.

Research at the Tnterr tire of Tropical Agriculture (TITA) in
Nigeria, has now idenified the components of sppropriate tew ted
which offer greas hope for mre. They conslst of Jow fnput sysems, which

nit lenching and wed growdh and maximize biological
fixation of nitrogen and muirient ecyehing and 1 the same sime increase laboar
productivity and crop yiekds. They allow the farmer to practioe a stable pen
sgriculture thos eliminacing the need for bush fallow sod shifting el

was anc s prac

minimize soil erosion,

1 refes here 1o an agroforesiry sysiem, called alley cropping, in which crogs
are, grown in alleys between hedgerows of trees and shubs. In this system,
minimam or zera tillage and the use of pronings of sheubs and trees and crop.
residues greatly decresse rainfall run off, soil erosion and soil wmpersture,
while improving the soil's permeskility, its fertility w physical strucraes
for roat growth. In addition the deeply rooted trees and shrubs recycle autrients
fiom decg il Jayers. The new sechnology is basically a modification of the bush
fallow system with great emphasis on the estsblishesent of a sound, harmonious,
bialogically based system.

One of the participants st u recently held alley farming workshop ut IITA,
sttended by some 100 researchers, government representstion and others from
some 15 African countries and from Indoncsia, Fed. Rep. of Germany, United
Statcs, India and Auseralis, stated *Alley farming has come 1o stay and s going
1o be & very usehul system. [f properly hasdled it will revolutionize agriculture
s fxr us the peasanc farmes is concerned "

Of course, while appropriate land and sail mansgement practices lie at the
heart of future sirategies for incressed fuod production in the topical belt, they
must go band in hand with the production, <fficient distribution and adoption
of mcw crop varictics. Such new varieties, with resiseance o n mumber of
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prevloualy destructive pests and pachogens and with adaptation to # wide range
of coologies are now becoming availsble through the efforts of et e
internations! zesearch organizations for all major food crops

Sustainability of the ecosystems of the tropics with low risk and low input
requirements, while making fall use of aatoses's abilly W creme a vable
cquilibeium, is the basic charasteristic of these new technologics

millions of small famns. Thix will require large scale demoast
Iut also changes in sgoultural policies 5o as to make agriculiore Raancially
more auttactive.

The organizers of this workshop are giving us the oppormunity 1o explore
the e exsting and parcatial means at man’s disposal for raiiag the level of

food production in the tropics. A dominating thought throughout the prescntations
and deliberations must be the suscainabiliy of the developmental actions smong
populations with very liule means and woder physical conditions of extreme
vulnerability

1 am most happy and gratcful to be part of this imporunt cvent




