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It is important to avoid unproven generalities and stereotypes concernini 
l... 

tropical ecosystems.· A diversity of soil, rainfall, and other environmental 
conditions are found in the tropics; and· there is a similar variation in the 
plants,. anim~s, ~ and resulting ecosystems that have developed in those~ 
environments, as already Jndicated by Hutterer in Chapter 5. Some tropicai1 
forests have soils that are infertile or. easily eroded and others do not. S~~~~ 
will .support 'permanent agriculture; others will not. Some will quic14y" 

.regenerate a forest the same as the one that was cut; others may first' 
experience a succession to some other kind of v~getation (e.g., grassland), ~~'" 
described by Sajise in Chapter 8, and take many years before returning to t~~ 
original forest (Figure 4.5). 

MAN-MADE ECOSYSTEMS ON FOREST LANDS 

The complexity' ~ut1ined in the preceding pages is not unique to' tropical} 
rain forests.' Although 'most ecosystems are considerably less complex than ft1 
rain' forest~ 'even the simplest ecosystem is~ overwhelmingly complex. All of, 
.the processes' - the' invisible movement of gases, minerals, and energy; the'~ 
c'onsumption of 'on~- 'org~nisril by 'another,' etc. - are present in' 'an 
ecosystems, inclu'dirlg agricultural ecosystems. ,tr:;~ 

. , ,', ,:;,t,J 

There are some significant differences between agricultural and forest 
c 

ecosystems~ however. Compared to a forest, most agricultural ecosystems are , 

less complex and intricate in design (Le.; coadaptation of components), ther~~ 
is . less redundancy, arid most agroecosystems are less able to withstand 
external disturbances -l:l:nless sustained by external ',inputs .(e.g.; fertilizers,' 
pesticides, plowing). 'An~agriculturai ecosystem, sil-cli as sugarcane, rice paddy,~ 
o~ pa~ture, may be ey~n more productive than the natural rain 'forest ~~~ 
once'-occupied the same land;--'and it is specifically designed· by mOan ,~t~r 

, I, '	 .,."j~; 

channel a much greater percentage of its production to, h:uman consumption' 
. - ( ,... ... ,'	 '" 

than does a forest,.but.it .is.,'not" self-sustaining.::The.soil may betoo irifertile~ 
, " .	 , '(.i 

for="~continuous crop ~,owth runless it is fortified with fertilizers, or pest may,~ 

,_. __~_~~~!oy-.-~~~srop unless they ·3!~~heI4.~n,cl}~~~ by pesticides." ,, __ .,,~ .._,,_ ,.,.,-J~ 

Ecologists have. used their knowledge of the structure and 'function 0"( 
natural ecosystems to suggest how man-made ecosystems might be designe~'~ 

for -haf:lllony, rather than conflict,' with na'ture. One of the major points of~ 

conflict lies in' human efforts 'to establish and maintain artificial ecosystems! 
that are different from.the natural ecosystems-theyhave replaced. Under such~ 
conditions the~e are strong natural forces to revert to the natural ecosystem 
by means of community succession. An example' is the invasion of tropical': 
slash-bum fields by weeds, which are the; fust stage in a normal succession: 
that occurs when a patch of forest is opened'up·(Figure ·4~.S)~ Allowing the'· 
succession to ...take place (Le.; allowing a falloW that eventually leads" to 
replacem,ent 9f the "field by .a weedless, mature·:'forest) 'is:' in~ acc~rd' with 
natural ecological processe~ -like' those de~rib~d by' Sajise' iri' Chapter 8. It 
may only be··possible to'c'ombat weeds Without 'a fallow by'using external 
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,.	 inputs such as herbicides, which are not only costly but may have undesirable 
~ side effects on the environment. :. 

,r:. A forest fallow can also rebuild soil that has degraded under agricultural 
'\ use. It may be difficult to maintain the fertility of the soil in a slash-burn 
~ field without applying significant 'quantities of' fertilizers; and even with 
~	 fertilizers, changes in soil pH or loss of soil organic matter may ,seriously, 

reduce crop yields. During a forest fallow, the trees, draw mineral nutrients 
from deep in the soil and use those minerals for the growth of their leaves. 
When the leaves fall to the forest floor, they replenish the mineral supply in 
the topsoil as they decompose. The decomposing leaves also replenish, the 
organic matter i.n the topsoil - organic matter that is the basis of the soil's 
capacity to hold mineral nutrients and store water, sustaining cr<?ps through. 

i,' dry periods. 
An ecological strategy for sustainable agriculture in the humid tropics
 

should keep options open, avoiding soil degradation or other undesirable
 
changes in the environment that may be difficult to reverse. One approach to
 

"	 sustainable agriculture is to structure the fann to be as similar as possible to 
the forest it replaced. An overstory of trees can produce litter to'maintain soil 
organic matter and protect the soil surface from erosion, and the less bare soil 
there is, the less erosion there will, be. The erosion in an undisturbed forest-

p' can be as little as one-h~ndredth the erosion with a typical field ·crop. The 
~ complex agricultural systems that are sometimes found in traditional human 
~/ societies may be similar to forests in their structure and function, allowi'ng 
ro"	 . 

~. them to be sustained with fewer external inputs. 

An 'ecological perspective also permits an evaluation of the limits beyond 
which attempts -to. improve on nature are counterproductive. This has been 
demonstrated 'in North American forest management, where attempts to 

.... increase forest production by eliminating fires from "fire-adapted" forests 
have led to less frequent but more severe flfes due to greater accumulati<?n of 

~. litter between, fires. The same thing has happened when pesticides have been 
used to prevent natural forest insect attacks. Pesticides have killed predators 

.; . that naturally regulate insect pests, allowing the' pest populations to increase 
~. to a point ,where they do serious damage unless expensive applications of 

pesticides are continued on a regular basis. Foresters have concluded' it- is 
most practical to allow minor fires and pests outbreaks to take place in a 

.. natural fashion. 

In conclusion, tropical rain forests are complex ecosystems whose 
intticatedesign enables them to persi~t as a system. Ecological prudence 
suggests \this design should be respected when establishing agriculture on" 
tropical forest lantis. There is mounting evidence of a trade-off between the 
amount- of an ecosystem's energy that is channeled to human consumption 
and the sustainability of that ecosystem. If so, it would appear ad~able to 
reassess' the wid~ly held view that the principal aim of agricultural 
development should be to attain the highest possible yields. 


