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CRADLES
ÜF LIFE
The secret to saving the rain forests will come
from harnessing their internai
biological and human forces.

BY

M

ALAN

DURNING
As he looked down at his bare, leathery
feet, some of the music drained from his
voice. "! stayed there for 15 years working
as a day laborer ... but we could never get
ahead of the debts we owed to the landlords.
It just went on and on. Four years ago, I
made up my mind to try my luck out here in
thc forest." His voice quickened. "The first
year, I cut the trees and burned them. And
the com grew tall and sweet in the ashes,
and we all thought we had finally made it.
What a party we had!"
His eyes sinking back to the powder-dry
dirt, he paused. "But since then, things have
gone bad. The soil gets drier and drier, and
it won't grow anything but weeds. I tel1 you,
the weeds here never sleep. And the pests?
I've never seen so many kinds. My wife and
daughters had to go to the city to look for
work ... as domestics, as washerwomen,
because the com won't grow right. We're
just about done for."
For a long moment we looked out over
the two-acre lot he had claimed from the
jungle. It was like the fields of forest colonists everywhere: charred tree trunks lay
where they had fallen, crops and weeds
fought for sunlight in between. "l think we'll
try somewhere else, maybe farther south.
Some part of this great thicket of trees and
weeds must be fertile!" Roman's mischievous grin finally returned as he nodded at
the newest member of his family. "And now

oses Barriga, if he is still alive, recently celebrated his first birthday arnong the charred
remains of a rain forest. ln the year since he
was bom, the earth has lost more tropical
forest-and more plant and animal speciesthan during any one of the previous 4.5 billion years. A beautiful, brown-eyed child
with a penchant for holding onto people's
fingers, Moses represents both the most
intractable obstacle to and the strongest
argument for forest protection: poverty.
Moses lives with his 13-year-old mother
and 58-year-old great-grandfather in an
insect-ridden slash-and-burn plot, six hours
by rutted dirt road from Santa Cruz, Bolívia.
When I met the family last June, they were
rocking the baby in a burlap hammock under
the caves of their hut. We sat together, out
of range ofthe midday sun, and talked about
the odyssey that brought them to this spot.
Tens of millions of peasants who have gone
into the rain forests in hopes of a better
future could have told the sarne sad tale.
Roman Barriga, a good-natured man with
a light in his eye, began, "We carne from the
highlands originally, where thc soils are
fertile and crops grow like magic--corn,
quinoa, barley, potatoes, whatever you want.
But 20 years ago the work disappeared. You
couldn't finda piece ofland to till--chockfull of peasants. So we carne down to Valle
Seco, over by the Rio Seco, where the big
farms and ranches are."
May • June 1989
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nature schemes and international monitoring authorities has swept the capitais of the
developed world. But an appreciation for the
intricate forces that drive forest clearing is
largeiy absent, as is a vision of the future that
reconcites the needs ofpoor farmers with the
needs of local and global ecosystems. The
problem with all the talk of saving tropical
forests is simple: What is to become of
Moses?

we have this little one. We named him afrer
Moses, who led his people to the promised
land. Maybe this little Moses will help us find
good soil ! "
We laughed together, but inside I knew it
would probably never come true-not in the
rain forest. For one thing, Moses may not
live long enough. Almost one in five Bolivian children dies before his or her fifth birthday. Among poor rural children the ratio is
worse. If Moses survives, there still may be
no fertile land. According to British forest
watcher Norman Myers, less than 5 percent
of thc Amazon basin, a great fan that overlays six countries, is suitable for single-crop
agriculture; the rest was long ago washed
clean of nutrients by the countless centuries
of steadv rains.
As I rode awav on the back of a motorcycle, kidneys jiggling, I considered the
matter. Tropical deforestation, above ali the
burning of the Amazon jungle, has finally
captured public attention in the world's
tempera te regions. Talk of massive debt-for-

Cradles of Life
Rain forests fill the lowland tropics with a
luxuriant mantle that rings the globe ar the
equator, wherever rainfall and temperatures
remain high and relatively constant. They
include evergreen rain forests (rwo-thirds of
the total), where precipitation is distributed
evenly throughout the year, and seasonal
forests, where there are at least two dry
momhs.
Although these forests cover just 7 percent of the planer's land area, their importance to the biosphere is disproportionate.
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University, 10,000 species may be going
extinct each year-about one per hour.
The loss of'species, along with its ecological implications, foretells the loss of hurnan
lives, since tropical species are common
sources of new medicines. One in four drugs
comes from tropical forest plants, including
the treatment for childhood leukemia. At
least 1,400 tropical forest plants-and perhaps more than 10,000-have some effect
against cancer; among them could be several miracle drugs. We may never know.
The current status of rain forests is equally
shrouded in uncertainty. Exisring assessments are dated and spotty, yet paint a
gloomy picture nonetheless. One-rhird of
the world's original tropical rain forests are
gone and with them undoubtedly went tens
of thousands of species. The rernainder, an
area just larger than the United States, is
going fast (see Table 1 ). As of the early
eighties, according to the United Nations
Food and Agriculture Organization, 15
million acres of tropical rain forest were lost
annually to the chain saw and torch, with
another 9 million disturbed or degraded by
careless logging.
Recent findings prove deforestation is
progressing far more rapidly today. According to satellite images analyzed by the Brazilian National Institute of Space Research,
20 million acres of virgin Brazilian forest, an
arca the size of Maine, went up in smoke in
1987 alone, four times the annual loss previously estimated for Brazil. In 1988 the
buming accelerated even more: Photographs
taken last year from the U.S. space shuttle
Discovery revealed a cloud of smoke over the
Amazon basin that would have almost covered India (see Figure 1).

With warrn, wet conditions nearly yearround, growing seasons never stop. Tropical forests serve as a gigantic storehouse for
carbon. As whole tracts are cleared and
burned, they release it as carbon monoxide
into the atmosphere, where it traps heat,
Table 1.

' As throughout the ameie. tropical ram forests crted h9l8 encompass ali merst
forests m the trcpics, wh1ch rnclude both evergreen and saasonaí torests, They
do not 1nclude dry forests er open woodlands.
' AH figures are for 1980, except for Latm Amarica. whích íncludas 1987 data
for Brazrl. Toe other reg1ons would undoubtedly be hrgher if current data were
ava,lable.
Sourcss: Adrian Sommar; Uníted Nations Food and Agncutture Orgamzation;
World Resources lnsbtute; Braz1lían Nabonal Space Re$Barch lnstrtute.

adding to global warming. Although ecologists cannot pinpoint the figures, tropical
deforestation overall probably contributes
between 7 and 31 percent of the carbon dioxide humanity releases each year. Destruction of virgin rain forests probably accounts
for nearly half of that, with the remainder
mostly corning from the clearing of regrown
"secondary" forests and the more widely
spaced trees of open woodlands.
The vast scale of the forests masks extraordinary diversity. Botanists from the Smithsonian Tropical Research Institute found
835 species of trees in one 125~acre plot of
Malaysian rain forest; an equivalent area of
temperate forests might hold two dozen,
Many tropical species have evolved to the
point ofliving only in conjunction with one
other species-the 900 varieties of fig trees,
for instance, are each pollinated by a distinct
species of wasp.
Rain forests are home to half of all species
on earth, most of which are still undiscovered, unstudied and unnamed. Biologists do
not know whether humans share the earth
with 3 million or 30 million living species,
nor how many species have been lost already.
According to Edward Wilson of Harvard
May • June 1989

Keepers of the Forest
The human drama in the rain forests is as
complex as the natural one, involving perhaps 100 million people with diverse and
often conflicting interests. They include
loggers, developers, ranchers, land speculators, peasant colonists like the Barriga family (most numerous by far), and indigenous
tribal groups. The latter are pivotal to saving the forests.
When Columbus crossed the Atlantic,
between three and six million people sus32
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irmtate the natural diversity of their surroundings by raising up to 79 food, fiber and
medicinal plants, along with animals, in twoacre gardens cleared from the forest. To
protect the fragile soil from the leaching rains
and drying sun, they interplant trees, vines,
shrubs and annual crops, enabling them to
cultivate the sarne area intensively for seven
years. They can then continue harvesting
fruit and other tree crops almost indefinitely.
The rice-growing Lua communities of
Thailand meticulously follow a 10-year rotation of piors that allows them to stay on
one site indefinitelv. ln Zaire's lturi rain
forest, the Efe pygrnies hunt game and collect forest products, like honey, for trade
with nearby farmers.
The ecological wisdom of rain forest
people dwarfs the scientific knowledge of
tropical biologists and botanists. The
Kayapo, one of the Amazon's hundreds of
endangered Indian tribes, provide a rare,
well-documented inventory of indigenous
knowledge. American anthropologist Darrell
Posey, of the Goeldi Museum in Belern,
Brazil, who has spent 15 years studying the
2,500-member group, reports that the tribe
makes use of 250 rypes of wild fruir, hundreds of nut and tuber species, and perhaps
thousands of medicinal plants. They cultivate 13 distinct bananas, 11 kinds of manioc (cassava), 16 sweet potato strains, and
17 different yams. Many of these varieties
are unknown to non-Indians. The Kayapo

tained themselves on the riches of the
Amazon forests by fishing, hunting and
cultivating a wide variety of roor, annual, and
tree crops. Today, no more than 500,000
of their descendants remain, and the number is falling. On average, one tribe of
Amazonian Indians has been lost each year
of this century, as the descendants of European colonists subject them to violence,
expulsion from their native lands, and exposure to infectious diseases against which they
have little resistance.
The sarne tale could be told of Africa and
Asia. The tribal groups that have learned in
exquisite detail the uses of rain forest plants
and animals are now disappearing as rapidly
as the forests themselves. Rain forests' indigenous population worldwide is between
5 and 1 O. million, with the majority living
in Asia,
Over millennia, each tribe developed its
own pattern of'life, until the diversity among
rain forest people carne to rival the biological diversity of their environment. The African rain forests of the Congo River basin are
home to 200 distinct tribes, each with its
own dialect. The Amazon basin holds 340
ethno-linguistic groups, and the island of
New Guinea has 700. All learned, however,
to prosper while depending only on the
renewable natural resources around them,
developing a profound respect for balance
of ecological systerns in the process.
The Lacandon Maya of southern Mexico

i ;,;@ Previous Extent of Tropical Rain Forests

Figure 1.
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herbal pharmacopeia includes, arnong other
things, a drug effective against intestinal
parasites and an insect repellent found to
reduce bites by 84 percent.
Most importam, the Kayapo possess a
thorough understanding, much of it encoded in myth, of complex ecological
relationships. The most trivial customs can
have deep ecological significance. Kayapo
wornen, for instance, mix a few red ants into
their face paint for the traditional maize
festival. The explanation for this, Posey
found, was that "the little red ant is the
friend of the manioc," a root that is a mainstay of local diets.
Ecological studies revealed how true that
was. Manioc produces a nectar that attracts
the ants; the ants, trying to get at the nectar, chew through wandering bean vines that
otherwise trap the manioc stems. The beans,
in tum, are left to climb the neighboring
com stalks, which can easily support them.
And the com benefits from the nitrogen that
the beans add to the soil. Thus, ants boost
yields of three staple crops-manioc, beans
and corn-all of which are cultivated by the
women.
Few of the world's hundreds of jungle
groups have been studied as intensively as
the Kayapo, but there is no reason to think
they are unusual. Ghillean Prance and his
colleagues at the New York Botanical Gardens' Institute for Economic Botany studied four widely scattered Indian tribes and
found two used almost 80 percent of local
tree species for one thing or another, a third
used 60 percent and the fourth 50 percent.
Multiplying the breadth of this knowledge
by the hundreds of rain forest people suggests the enormous wealth of opportunities
rain forests hold for bettering human Iife,
"With the extinction of each indigenous
group," writes Posey, "the world loses millennia of accumulated knowledge about life
in, and adaptation to, tropical ecosystems."
ln the Amazon basin, two relatively new
groups of inhabitants have also developed
effective-though less sophisticated-strategies for living within the means of the forest.
Ribereiioe, a culturally mixed group numbering in the tens of thousands, take their living from fishing, intensive farming, and
gathering dozens of natural products on the
May • June 1989
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in the fertile Pacific lowlands and encouraged by their governments, Costa Rican,
Nicaraguan and Honduran peasants clear
plots on the forest frontier, farm them for a
year and move on. Ranchers bring up the
rear. ln Brazil, the massive cattle-ranching
business is driven by government tax incentives and land speculation.
Beneath these proximate causes, however,
lies the sheer pressure of human population
growth. Brazil, Indonesia and Zaire, which
between them contain half the world's
remaining tropical rain forests, must feed,
clothe, and care for an additional seven million people each year. Some of them inevitably make their way to the forests to
carve out plots of their own, dreaming of
independence and security.
Agents of Destruction
Grossly inequitable distribution of farmThe causes and details of destruction of rain
land magnifies the impact of population
forests vary from one country to the nexr,
growth in Latin America and the Philippines.
yet almost everywhere it is migrant farmers
While only 7 percent of Latin American
who fell the trees. The criticai question is
landowners contrai 93 percent of arable
what drives them, for there are almost alland, an estimated 20 million peasant famiways deeper forces at work.
lies lack plots large enough for subsistence.
Most directly, large-scale commodity
Much of the private farmland, meanwhile,
booms are behind the process. Rubber and
stands idle, because its owners are more
palm oil plantations have replaced much of
interested in speculation in land values than
the original forests in peninsular Malaysia.
in producing crops. The ranks of the disposIndustrial charcoal production in the eastsessed are the source of most newcomers to
ern Amazon has escalated with the opening
the Amazon.
of pig iron plants. Mining projects directly
Based on this analvsis of the causes of
degrade large areas and in many places make
deforestation, a viabl~ strategy to save the
virgin forests accessible to migrants. Braziltropical rain forests can be sketched. A
ian prospectors poison rivers with mercury
complex challenge, it requires simultaneous
as they process their gold. ln desperately
progress on three fronts: Forest people's own
impoverished Peru and Bolívia, the U.S.
cocaine habit plays itself out by sending , grass-roots organizations must continue to
grow and gain influence; policies at the
millions of peasants scurrying into remote
national and internacional leveis, including
jungle regions to grow the coca plant.
land tenure and family planning, will need
The biggest, most sustained commodity
to be reoriented to promete forest conserbooms, though, are in timber and cattle.
vation; and sustainable methods of crop
Logging itself rarely completely clears an area
production-many of them long used by
completely, but, particularly in Asia and
indigenous populations-must be rapidly
Africa, the careless methods commonly used
taught to forest migrants.
injure dozens of trees for each tree harvested
and open remote areas to colonization by
Rain Forest Rebellion
migrants. They finish off the job already
"The only ones who know how to defend
started.
the forest are we who have lived here for -a
ln Latin America, the cattle rancher is
hundred years or more-the rubber tappers
king. Ranching, primarily for export beef,
and the Indians." These words, spoken to
has indirectlv leveled half of Central Amerme by an old rubber tapper in a dusty cafe
ica's forests since 1960. Small farmers do the
near Brazil's border with Bolivia, distill a
ranchers' dirty work. Denied access to land
banks of the Amazon River and its 1,000
tributaries. ln addition, 300,000 rubber
tappers, a guild of workers who trace their
roots and their residence in the forests to the
cyclical rubber booms of the late- l 9th and
early-20th ccnturies, earn their keep by
harvesting latex from the rubber trees spread
liberally throughout the region. They also
gather Brazil nuts, fruits and fibers in the
woods, and cultivate small plots near their
homes.
ln the long run, indigenous knowledge
will be the key to sustainable human use of
the forests, assuming, of course, that the
keepers of the forests and the forests themselves rnake it in the long run.
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mental groups, the union has called on the
Brazilian government to set aside large
"extractive reserves" where tappers can carry
on their way of Iife in perpetuity. And,
arnong the rubber trees of Acre, they have
built community schools and health posts.
ln other parts of the Brazilian Amazon and
across the border in Bolivia, rubber tappers
inspired by their peers in Acre have begun
organizing themselves to safeguard the forest. ln Peru, riberefíos are now following a
similar course.
Less noticed but somewhat older has been
the struggle ofindigenous forest people. The
latest show of force in the movement was in
February at Altarnira, Brazil, when more
than 600 Amazonian Indians from 20 widely
scattered tribes gathered to protest a planned
hydroelectric darn that would flood Kayapo
land (see "Brazil Sees the Light," page 8).
From a slow start in the mid-sixties, the
lndian rights movements of Latin Arnerica
have swelled and spread.
By 1982, Brazilian lndians had formed the
Union of' Indian Nations, unifying their
disparate efforts to gain land rights, and
more recently a pan-Amazonian network was
established to coordinate indigenous people's efforts in different countries. Philippine
tribal groups have also formed a powerful
land rights movement, embodied in the Cordillera People's Alliance, which incorporares
120 tribes. The fundamental objective of all
lndian movements is to achieve legal recognition, demarcation and protection of native
people's traditional land base, and effective
local contrai of it.
Despite the best efforts of indigenous
people, history continues to move inexorably
against them. On the border of Venezuela
and Brazil, the Amazon's largest surviving
tribe, the Yanomamo, long isolated from the
influences of white society by vast expanses
of forest, now battle for their lands against
at least 40,000 gold miners who have invaded since 1985. The Brazilian govemment
tums a blind eye to the illegal mining,
while-as in the times of the conquistadors--disease kills off hundreds of natives.
ln 1985 alone, 50 percent of one group of
Yanomamo were killed by rneasles, according to Kenneth Taylor, Washington
representative of the indigenous rights moni-

criticai lesson about rain forest politics: Local
people are leading the struggle to harmonize humanity's relationship with the forests.
The bullet that killed Francisco "Chico"
Mendes in the Brazilian jungle last December proved that the Amazon's rubber
tappers are willing to put their lives on the
line to save rhe forests. But they are not
alone. From the Congo to Kalimantan, rain
forest people have begun defending their
homes.
Mendes's story is illustrative. ln the late
seventies, he began organizing a union
among the 30,000 rubber tappers in the
Brazilian state of Acre, urging them to draw
the line against the cattle ranchers and land
speculators who were razing the forests.
When I visited Acre a year ago, Mendes's
cousin, Raimundo Mendes de Barros, rold
me about the early days. "In those times,
we didn't know what the 'natural environment' was. The forest was our life-our
survival." Their tactics were simple and direct at first. Where the chain saws were
working, men, women and children would
peacefully occupy the forest, putting their
bodies in the path of destruction. This
nonviolent strategy has, since the beginning,
been met with violent reprisais from local
land barons.
A week before my visit, a landlord's hired
assassinshad gunned down a peasant politician allied with the rubber tappers; a month
later, a rubber tapper leader was shot. Then,
continuing the cruel history ofbloodshed in
the rain forest, two gunmen arnbushed
Chico Mendes behind his sirnple, threeroom house, killing him instantly.
The price has been high, but the rubber
tappers have made modest gains. Bolstered
by an unprecedented alliance with indigenous tribes and the scattered beginnings of
a nationwide rubber-tappers movernent,
Acre's union has demanded an end to the
destruction of their lands-and an end to
violence against their members. They have
helped reshape World Bank and InterAmerican Development Bank lending policies by showing that, over the long run,
natural rubber production is more profitable
and creates more employment per acre than
cattle ranching or farming.
With help from inrernational environMay • June 1989
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toring group Survival Internacional.
Across the Pacific, Borneo's Dayak tribe
has been similarly victimized. The island's
dense forests are a foundation of Malavsia's
foreign exchange srrategy, providing the
country with most of its $1-billion hardwood trade. The Dayaks, however, want it
cut only on a sustainable basis and have
battled timber contractors by constructing
roadblocks and appealing to European consumers to boycott Malaysian hardwoods. To
date, government intransigence has stymied
their etforts.
More than 100 Malaysian indigenous
people were imprisoned between last November and March under a state law that
makes interfering with logging operations a
criminal offense. Although ali were subsequently released, triais are pending and
timber extraction continues apace. Most
poignant has been the plight of the Penan,
the last nomadic tribe of hunter-gatherers
in Borneo, who could face starvation as their
forests shrink. The official attitude is
summed up by state Minister of the Environment Datuk James Wong, himself a
timber rycoon: "There is too much sympathy for the Dayaks. Their swidden [slash and
bum] lifestylc must be stamped out."
The 50,000 well-organized Kuna Indians
of Panarna, on the other hand, have been
able to establish their homelands as a biological reserve, putting it off limits to the
settlers and cattle ranchers who, predictably,
are encroaching along a new access road.
Deftly building alliances with international
aid donors and environmental organizations
in the early eighties, the Kuna now use their
leverage to keep illegal settlers out of their
lands. As well, they regularly host representatives of indigenous people from across
Latin America to share strategies for protecting traditional lands.
The struggle of forest people to save their
homelands has, so far, been a rearguard action, but with support from grass-roots
groups around the world that see their
interest in preserving rain forests, indigenous movements could become major
centers of intluence, setting the tone of
international opinion and thereby the
agenda for political action.
There is no doubt they have the personal

courage to carry it off. A month after Chico
Mendes's death, Raimundo Mendes, in
Washington, D.C., for his cousin's memorial service, reflected the untlagging commitment of forest movements worldwide when
he told reporters at a Worldwatch Institute
Table 2.

press conference: "We are not going to stop
the struggle .... Our cause is just. Perhaps
I will be the next to die, but we will never
abandon the fight."
The Law and the J ungle
A thick tangle of nacional and internacional
policies channels millions of peasant colonists into the forests and sucks forest resources out wastefully. Untangling these
policies is a precondition to sustainable
development in the forests (see Table 2).
Internacional debt is an unyielding vise on
several tropical nations, particularly in Latin
America. It leaves them few alternatives to
selling off their resource base to pay foreign
creditors. A possible cure? Debt reduction
could be granted in exchange for reversing
nacional policies antithetical to sustaining
rain forests.
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the Amazon will lure millions more of these
dispossessed peasants.
Besides digging up these root causes of
environmental destruction, great gains in
forest protection could be made by picking
out the many incentives for deforestation
that are hidden in the fine grain of nacional
policies. From rural credit schemes to tirnber concession procedures, most tropical
nations manifest a pervasive and insidious
antiforest bias.
The bias may be unintended, even unnoticed, but its impact is none the weaker. A
perverse rwísr in Latin Arnerican Iand rights
Iaws, for example, virtually dooms forests:
Where rides are in dispute-as in most frontier regions-preference goes to whoever has
"improved" the property or had it in "productive use." ln practical terms, that translates to clear-cutting for caule or row crops,
since natural forest is considered ali but
useless. Land taxes that put lower rates on
agricultura! Iand than forested areas, ostensibly to encourage food production, similarly
encourage deforestation.
Tropical rain forests are often, in facr,
more lucrative when left standing than when
leveled. Over the long terrn, as anthropologist Stephan Schwartzman of the Environmental Defense Fund has shown, economic
retums and employment per acre are higher
for natural forest products than for either
cattle ranching or single-crop farming ( see
Figure 2). Rewriting land tenure laws and
tax codes to recognize this inherent productivity would save millions of acres of foresr.
Well-executed land titling programs that
define productive land to include forests
would give rich and poor migrants alike
assurance that the land they work will remain
their own indefinitely, encouraging them to
tend it well. Fanners who are not sure if
property is theirs are unlikely to be serious
about long-term planning and investment.
Land speculation is an explosive catalyst
to deforestation. Well-heeled investors buy
up enormous tracts, protect their renure by
clearing it and putting a few cattle out to
graze, and resell it for up to 1 O times the
original price once roads reach the area.
Where inflation rates are high, as in much of
Latin America, fixed assets such as land retain
their value, making land speculation all the

Within many nations, tack.Iing the striferidden issues of population policy and land
reform is unavoidable if forests are to be
protected. Indonesia's most densely populated island, Java, continues to grow at an
annual rate of 1.8 percent, adding two

"T,he soíl
gets drier and drier, and it
uxm't grow anything but weeds.
I tel1 you, the weeds here never
sleep. And the pests? I'oe never
seen so many kinds. We' re just
about done for."

million future workers each year, despite a
relatively strong family planning effort. Land
ownership on the island is fairly evenly dístributed, but the sheer numbers of farming
families means that two-thirds of the farms
are scarcely an acre in size. The result is a
sready strearn of migrants to the sparsely
populated outer islands of the archipelago,
where forcsts now recede before the advancing agricultura! frontier. U nder current
policies, the World Bank projects that Indonesia's population will not stabilize .until it
has grown from the mid-1988 figure of 177
million to 335 million in the next century.
Slowing the migration to the jungles hinges
on implementing a more aggressíve family
planning program.
ln Brazil, 2 percent of landowners hold
60 percent of the arable land, while dose to
70 percent of rural households have little or
none; the 350 largest properties alone cover
an area larger than Califomia. Efforts to
redistribute idle land have been repeatedly
thwarted by landowners who make ready use
of violence-1,000 peasants and their allies
have been killed in Iand disputes this decade, according to Amnesty International.
Absent real rural reform, the Iong road to
May • June 1989
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Gardens among the Trees
Rain forest people's own movernents may
one day succeed in winning them full and
effective rights to their lands. Deep reforms
at the national levei could slow the tide of
migrants and ill-planned investments. But an

more enncmg, Low taxes=-and piecerneal
tax collection-on the profits speculators
make as land values appreciate allow the
practice to go unchecked in many countries.
To these sins of omission can be added
direct government subsidies for deforesration; the sad fact is thar much of the world's
tropical forest land is cleared at taxpayers'
expense. ln Southeast Asia, as econornist
Robert Repetto of the Washington, D.C.based World Resources Institute has demonstrated, timber concessions are sold for a
fraction of their market value. The Indonesian treasury saw only 38 percent of the
economic "rent"-the market value of the
timber rninus the total costs of harvesting,
transporting and processíng it-from public
lands logged between 1979 and 1982; the
Phílippines gor only 16 percent during the
sarne period. It's not unusual for African
governments to offer logging companies
decade-long tax holidays.
Such policies lead to timber boorns, during which companies buy enormous concessions and harvest a few mahogany, teak or
other high-price species, carelessly disrurbing much of the surrounding forest. Within
weeks after loggers have bulldozed roads
into virgin rain forest, landless peasants begin
streaming in to clear what rernains standing.
In Brazil, as U.C.L.A. geographer
Susanna Hecht and her colleagues reported
recently, cattle ranching in the Arnazon is
demonstrably unprofitable. Ranches only
stay in the black because of generous government tax breaks and subsidized credit,
along with revenues from land speculation.
Around the world, similar subsidies promote mining, industrial projects and the
Iarge-scale migration programs that vírtually
every rain forest nation has tried at one time
or anorher, often to avoid dealíng with
inequitable distribution of fertile Jands elsewhere. lt is almost always easier to export
an underdass to the frontier than to redivide estares in the heartland.
Much deforestatíon, in other words, is
caused not by the greed of wealthy capitalists nor the desperation of starving peasants
but by the failure of nacional authorities to
protect the public interest. Ecologically, it is
catasrrophic; economically, it is just plain
foolish.

Dollars per Acre
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intractable pare of the problem will persist:
attending to Moses.
The momentum of population growth is
too great, poverry holds too many in its grip
and the Jure of the frontier is roo enticing
for continued colonízation of the rain forests to be avoided completely. Far from an
inevitable evil, it is only right that forests'
biologícal riches should be tapped to help
alleviate human poverty. The salient question, then, is how tens of millions of people
can prosper in the forests without dimínishing them.
A detailed plan for sustainable rain foresc
development cannot yet be prepared, but the
general principies can be laid out.
Of course, no single model of developmenr can work throughour the rain forests.
Rather, a rích tapestry ofrnodels, all ofthem
built on the basic form and strucrure of the
natural forest, will have to emerge. The
ecological constraints on intensive cultivation are severe, including rhin soils and
voracious pests, so careful planning of land
uses will be necessary. As mentioned above,
less than 5 percent of the Amazon basin can
sustain single-crop agriculrure, perhaps
another 15 percent could support mixed tree
cropping and the remainder can produce a
variety of forest goods, such as medicinal
39
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goods=-aspire to higher material living
standards.
To boost cash earnings, exotic new products might be integrated ínto traditional
techniques. ln Panamá, pilot projecrs for
iguana ranching in the jungles have shown
commercial promise; in Papua New Guinea,
butterfly farrns have started to spring up to
meet dernand from overseas collectors.
Alternately, traditional cash crops rnight
be worked into tree gardening systems. One
promising starting poinr can be found in the
farms of Japanese immigrants in rhe eastern
Amazon. These farms, recentlv studied by
Christopher Uhl of Pennsylvania State
Universiry, are among the few examples of
profitable, decades-old comrnercial agricul ·
ture in the Amazon.
Iapanese raín-forest farmers succeed in the
sarne way the lndians do: by identifying soil
types where agriculture is viable and by
planting diverse rnixtures of crops in a longterrn rotation that goes from annuals, to
vines like pepper and passion fruir, to shortlived trees Iike papaya, to forest patriarchs
like rubber and mango. While improvements
in the methods used on Japanese fanns
could boosr their sustainabiliry, their mere
existence proves that, given careful stewardship, profitable agricultura] techniques can
be developed for rain foresr regions.

plants, rubber, tirnber, fruits, nuts and fibers.
With the help of forest people, these zones
can be carefully mapped to guide development planning.
The simplest rnethod of economic activity is gathering the natural products of the
forest, Rubber tappers, who follow this strategy, are studying ways to increase the
number of rubber trees in the forest while
collecting additional forest products so that

ln the
long run, indigenous knowledge
will be the key to sustainable
human use of ihe forestsassuming the keepers of
the forests and the forests
themselves make it
in the long run.

human population density can rise. Currently, a typical rubber-rapper family requires
almost 500 acres to survive.
Tree-garden cultivation is a yet more
intensive use of Jand. Exemplified by the
system of the Lacandon Maya described
earlier, tree gardens are rnultilayer farms that
mix tall and short trees, shrubs, vines, roots,
and annual cereais to create what is truly an
agriculturally productive ecosystem. The
hundred-odd plant species of a mature tree
garden protect soils, recycle nutrients, filrer
the sun 's rays, and prevent sudden pest
outbreaks that can wipe out an entire crop
under monoculture.
Indigenous subsistence methods are paradigms of sustainability, but it would be naive
to think they can be widely replicated without alteration. Their shortcoming is in cash
crops, for in the modem world, few are
contem with subsistence. Colonists-and
now indigenous people who have been
exposed to the flood of modem consumer
May • June 1989

Wasteland or Promised Land?
The biblical Moses spent 40 years in the
desert, By the time Moses Barriga has spent
40 years ín the jungle, it too may be adesert. The alternatives are stark: Either Moses
and his people will have tumed the rain
forest from a land of milk and honey into a
wasteland, or they will have learned to prosper within its natural bounty, following in
the tracks of the keepers of the forests.
Yet the choíce is Iargely out of their hands;
Roman Barriga, after ali, must feed his
family. Ultimately, responsibility for the
forests falis to those of us whose bellies are
fu11. O
Alan Durning, senior researcher at the
Worldwatch Instituie, studies the reiaiionships
bettoeen poverty and the enuironment. Heis author
of Worldwatch Paper 88, Action at the Grassroots:
Fighting Poverty and Environmental Decline.
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