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In this presentation I will be talking of the evergreen rain -
oo s ' T : » ;
forest of tropical lowlands. It is fmportant to mention this because !

frequently there is a generalization of the, term to ecosystema of very

..‘,
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diverse nature. N "» o S T

The tropical zone is coverad by a groat diveralty of acosystems
|
which have attractnd tha attentlon of naturallsts for a}lony time. This

area has been the center of many fundamental advances in the b1010g1ca1
sciences. The most outstanding b1olog13t of all times, Charles Darwin,
5 obtained fundamental information from these areas. Dasic concepts such

a8 evolution, apeciea diversity and speciatlon have’ deep roots in the

t;opzce.. : . o

It is astonishing to reéiizo that all thoae contributions were
made—with the little knowlédga aanlﬂle about the biota of these regions,

and ‘I often wouder what our worl&»would have been like if developﬁent had

r

beeo based'in the tropics? What sort of evolution human society would !
have had if the knowledge of resources of the troplcs ware the game levol

" as in the - temperature regloﬁ?' Wduld our food production be the aame?

Would our lpnd management technlﬁues be dlfferent? Would our concept of

/

00nservation and wildlife management be the same?



' to regenerate under heavy and extensive destruction.
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I would like to discuss one of the most important problems of the
tropical rain foreét ecosystems, ome that may help us to see more clearly

the differences and tha problans arising from a missapplmcatlon of know-~

rledge derived from the temperature reqions to the tropical ones. I am

. ;

refering to the process of regeneration 6f the rain foreat.

[
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Rain forests are without‘doubt.thé most diverseAecosystems on

/ . o ' ' ;

-earth and the’leést known ones. This paradbx has been worrying many

scientists and interested citizens from. all over the world, These eco—.
|
systems are being threatened today in many reglone of the world by the

increasing demand for new land posed by the grow1ng population of the

earth,

]

Rain forests grow mainly in very fragilelabils and have certain

biblogical properties that increase the risks caused by their destruc-

tion. '

\The greatest problem tﬁéﬁidught to be known is their inability

N
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2V 7.1t nas been takén for granted that once a forest is destroved

'it may come back if so wished. * This attitude, so provalent in the minds

-
’

of many peOple, js based on the experience of very heavily'bopulatgd

7

countrleé in the temperate reglons of tha. wor]d. Herp. even after inten-

.

“"give explotation and deforestation, foresta hbve been reescablzshed

successfully. o - IS




I would like to present some evidence that may help to unders~

s

tand the differences between ;he'régeneration of the tfopical rain

forests and the temperate ones.
. i

The reganeration‘pfocess:

-

T

. When A“;ree'falls'in the forests due to wind, old age, etc. a
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replacement occurs. This ecological procaas has evolved through a long

process of evolution and has resulted in an homeostatic mechanism chac
mantains the stablllty of the ecosystems. ‘This’ ecoloq1cal process has been

known for a long tlme and is the process of succession. The concept as a,

whole iaéell accepted eventhough the character18t1us and speclfic varia-

i
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tions of the process atill are not well known.

The hot-h@mid tropical regions where the rain forests occur have
one of the most complex successional processes, caused by the biological

richness and the lack of clear cut limiting factors,

Let's try to gi into moré detail on the process in this region.

- A

When a tree falls, a light gap appears and series of @vents occur.

Certain seeds that were dm the 9011 germinate, small plants that were

on the site grow faater, others die. The seedlings start their growth
. .. 4

- K

,and growxng condltlons promote a fast growth that has amazed studenta

of succession in these regions.-

s
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The species'composition in thia light gap, is formed mainly by
_two groups of specles. those that originated from seeds in the soil and
those from plants already established in the area. Thia’means that in

nature tegenetat1on occurs mainly from pre—eotablished plants.
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For this reason we have been studying :heqa’regeneranion poten-

tials as the key to umderstand the process.

_The first appfoach was to collect soil samples from the rain

forests to knowgghat'species are repfeaentad by living seeds. We have

éalled fhis, ;ﬁe "floristic potentiél of a soil". After several years
of studéeé we have disc;vered that’tha speéiea‘present aré mainly secon=
dary apeciea.‘fihé,pfiﬂafy tree speciéé weféﬂﬁotMp?ésent in the soil,
Lo P e _
The quesfiqn that camgéto our mindéf&asfbb;iéns: Vhat is hap=
pening with tﬁe seeds of the prﬁnéry tree sﬁécies?jseveral -studies
were designed and we have found that these eéeﬁs'germinaté inmediacelx

P

- (
or aré goon eaten or decomposed,

That finding was extremely important,since it means that the only
way for a primary tree species to regenerate is to have seedlings present

in the understory of the forests when a light gap occurs.

-~

‘Thﬁg ig different from a temperate forests, which may have similar
potential in éeedlihgs, but a major difference is the amount of viable
see&sadf pfimary species stored i?;ﬁhe»soil, such atorage permits the

, Pl .

su:%i%alvof many species for many years even under intensive use.

4

- - In A literature survey mhde/by us, we found that the avefage‘sead

'Iviahiiity for a primary tempprate tree is 10 years and for a‘tropical-.

-

pfimary'trgé 25 days.k : ' AR

»
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‘Some of our findings in tropical Mexico are being confirmed by

. studies made in Central America and Asia.

If we analyse the regeneratlon systems from an evolutionary stand

-point,-we may saa that it is a very well adaoted process to the prevalent

ecological conditions gnd'changes‘that-have occured in the tropics in the

. : L - AL
past, before man’appnared on earth. ‘
[ /e

A primary tree of a rain forest had to have a large seed, with

L
i -

enough food reservea, for fast growth 1nto a ]arge aeodling well above

~ the g:ound, in order to withatand partial prédation with good restoration

capacity. This adaptations was favored in evolﬁtion‘and this characteris-
tic is new‘very wide spread in tropioal trees, The fast and inﬁediate
germination also was desirable adaptation, as the large seed with large
food reserves is a vory appealing material for frugivorous animals and
all kind of hefbivores. Fast germination e;iminates that problem, since
an active young plant can survive befter from partial predation if it
also»has pﬂysiological'adgptétione for photosynthesio udder filtered

light of low intensity.

3

. In addition to?ﬁis, the seed will be affected by the intense

' microbiological activity that acours in the litter of tropical soils,

and a seed without any special protection decomposes very rapidly.

Agaln therefore,the inmediata germxnat1on alao helps to prevent this
problem. o o
:“ . ) ' l;!
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- after a, 1ighc gap occura. nght is the most important tripger factor

6.

Secondary species do not have these problems, they are adapted
to live normally under 1ntensive lipht conditions, and also have fast
growth that is their better adaptation for an ephemeral light gap.
Their problém, :hen, is oppogite to the primary -species, they have

to remain dormant until an 0pportun1ty arrives, and this happens

for germ:inatlon. Their problem is to mantain their seeds viable and

- dormant in-thé 3011 lﬁey have accovmliahnd thie by having some op~

species ara exttanely xnpqrtant, as they rapxdly rastore the environ-
ment for the prﬁﬁary species, uevaral studxeq on the adaptatlon and

evolution of these secondary species have baen mada by ny research

group and the results obtained prove their fundamentaljrole in the

. natural regeneration process. .

Up to now I have been talking ouly of the natural process without

the participation of man.

With the activities of man in agriculture the light gaps became

" larger although primitive groups have followed uncomsciously the natural

process of sméll openings., After a few years of clearing patches of
forest for agriculturaluuse, the fertility of soils declines and also
pests of different kinds become a prohlem,’ The only solution has been

the abandon of the land, giving time to the old gap to reganerate.l In

\

thia'primitive, shifting method, natural succession has operated quite

posite adaptatiOns such ag suall, wellmnroterted dormant seeds. These ‘

"vcll, aﬁé examples of a wosaic of land uee produced by shifting culti-

vation can be seen all over the tropical world. '

A ’ RN . -
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This system was a well establish and ecological sound method for
the tropical hot humid areas where the population density was low. Many

différent adaptatioﬁg of this systemscan be found in the tropics today.

t

In recant times the 1ncrea91ng population preasure and the demand
for la;a to produce more food have poead new problema compounded by the
scart1ty of primary forast to ppen. The follow or resting period of ahlft—
ing cultivatlon has auortened, producln‘g 1n acrme m:‘eas infertile and

'improductiva soils. $ |

Iﬁ areas wﬁere there are no more primary foresté left, even if we
allow time for succession to'ocour, these forésta,will never come back to
‘their oxiginal stage‘becauSQ theré'are’no more ﬁriﬂary treea)around to
prdduce geeds, and there are no viable seeds in the aoill The larger
the clearing and the more intensive and pfolongued{the time of use; the
less ﬁosaibili:y there is of the primary trees éoming back. What has
happened in these places is the establishment of>a new stable impoverish

acoaystem'composadoof secondary species which were the only ones availa-

ble for regeneration.

.

If to this we add the ever increasing tendency for extensive

permanent agriculture, the problem for future recovery is even worse.

)

1

" It is my impressimn that because of these factors we have lost

in recent times maﬁy hundreds of species of plants in the tropical world,

even before we knew they -axisted.5 This trend'will be faster in the yaars

7 R -
,



[

magnitude,

8.

to come, because the loss of primary trees goes together with the lost of

~ other life forms of plants that exist in that ecqsystem.’ This is also

true for many of the animals that are not preadapted for the new arrested

successional habitat;

¢

-, There is much more to say in this regard, but I would like to

leave it there in your minds. Iffyou wish more information you could

read some of our publications and ‘also thefiitetature that is appear-

oy
“

ing recently on the subject. L
I want to turn now my discussion £o p6ssible aolutions.' There

are no simple solutions as the problem is complex én& of tremendous

¢ H
R 1
i

1 see two types of solutions: short term and 1oﬁg term ones.

The short term solutions are:

a) To increase the surveys 6f the biological diversity of tropical

* .rain forests, specially in those areas that are in immediate

danger.

b) To increase the number and quality of boéanical gardens, biolo-

gical reserves and national parks in the region occupied by

‘rain forests.

1

c).Developliand use planning methodology in which ecologically

.  sound congiderations could be_incorpqraced in the core program.

4
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d) To do more research in regeneration with the idea of obtain-

ing sound recommendations for detefmining size and shépe of

@) To study carefully the land use systems of "primitive" agri-

2

‘ culture systems as they may have some of the answere to our j

~ problem in the future,

f),Toiinvgstighté the use éf ;ain fofésth as a productive resource
'in igaeif. The main reaso;fofgﬂaéf¥oying tha fofeat is that
it“ié seen as an enemy_for'agriéuiturg,dévelopment, and as a
éi - ' resource of little value. It ias é&ident‘éhat the best way of
: conserving these ecosystems is to éonvince the people with
facts, that they can earn their living from them, that man and
the rain fgrests are not incompa:ible. That they can provide
products of use to mdikind. I believe this approach to be the
only one that effectively_could stop the &estruction of these
% maghificent forests. The aesthetic values of them should not
‘be overstreased. Romantic conservationiaﬁ can do more harm
:than.good. , | v

Thae only long term solution will be' to solva the poverty, ignorance

.
-

and ‘hunger problems of the people in the cropical regions of the world, We

cannot keep  living in peace in a world of contrasts of to much on one side

A

and to téttle in the other. Selfishness and injustice should give way to

s 7
I

biological reserves, . ' ‘ -
\




cooperation and justice. My thinking may appear too naive} but I foresee
a dark future for the wild plant and animal life on earth if we cannot

develop a widespread, well understood and sacientifically based land ethic.

|

ﬁtMany may try to destroy nature but there are more chances ;hac
among the mill{éns oflspecies on earth we will f£ind species preadapted
to m#n's disturbaﬁce?ﬁﬁgn mistakés and humaqwspeciea may not be one of
them, It is iﬁ Aur”hands now to ﬁfovid fortghe future.

t
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México, D. F., May 30, 1975.
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