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A rural community at the threshold
of sustainable development

Soy un loquito inquieto.

(I'm restless—and a little crazy.)

I've lived here for more than 60 years, and 1 know
how the farmers suffer. They suffer because they
don’t have options. Coffee doesn’t pay. Growing
food crops on hillsides Is a risky business, too.
Cutting down trees to sell firewood or make
charcoal doesn’t earn much either . , . and it's
slowly destroying our forests and ruining our
water supply. But you can't just prohibit the
felling of trees. You have to provide alternatives.

Hay una cantidad de ideas que uno tiene en la cabeza.

(One can imagine so many possibilities.)

Eight hundred meters away from here is the Pan-American
Highway. It leads to Cali—a big local market. From there it's
only a hundred kilometers to the port of Buenaventura.
And that leads to the world beyond. By diversifying
farming in this area, maybe we can connect ourselves to
the rest of the world . . . and give people a way of putting
money in their pockets without cutting down trees and
destroying the soil.

Necesitamos diversificar. ;Pero con qué?
{We need to diversify, but with what?)

When I look at a typical farm in this area, 1 imagine a little
coffee here, plots over there for food crops, with live barriers
to prevent soil erosion. Some pasture to support a few milk
cows. Maybe some fruit crops, too. And a local support
system that helps keep it all going. ]

Una tarea ardua
(An arduous task)

Getting a steady supply of water here, more than 20 years
ago, was an arduous task. Nobody thought we could do it. To
achieve integrated development will be even harder. But

we'll spend the time and energy it takes to benefit our
community,
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found CIAT in a quandary
similar to Don Raul's—we saw
the need to diversify . . . ¢ pero con qué? We
had Just developed an ambitious plan of
strategic research that addresses the most
pressing challenges of international agri-
cultural development in our time. But our
resources to execute that plan were cut—
suddenly and significantly.

and other fragile ecologies will continue
and maybe even accelerate. Deepening
troubles in the South will bring dire
consequences—including unmanageable
numbers of economic and ecologic
refugees—to the North.

But growth, by itself, will not be
sufficient to alleviate hunger and
poverty. All of us know about situations

We had only two options: either
postpone indefinitely the institutional
transformation through which CIAT can meet
future challenges or go ahead in spite of the
financial shortfall. Our problems resulted largely
from a reduction in core funding. But an
unexpected Influx of US dollars into Colombia
made our situation worse by devaluing the dollar
against local currency.

After intensive deliberation, we chose to move
forward. We reduced the resources allocated to
CIAT's commodity programs, while sharpening the
focus of germplasm development on the most
pressing constraints. With the core resources made
available through that move, we created a basic
structure for resource management research.
These measures required difficult adjustments,
including heavy reductions in staff.

Our justification for these actions is the plan
itself. It reflects CIAT's commitment to help
developing countries reconcile three potentially
conflicting goals: (1) more eflicient agricultural
production and higher economic growth in the
humid tropics, (2} social equity—to ensure that
economic development benefits the poor, and
(3) preservation and enhancement of the natural
resources required for agricultural production.

The prospect of more economic growth is a
matter of widespread concern to people in our
environmentally conscious age. They rightly fear
that nature may be sacrificed irretrievably to the
unrelenting pursuit of material progress. We share
their reservations but also believe that the
developing world must grow economically to
combat poverty and satisly the needs of its rapidly
increasing population. Failure to do so will lead to
unprecedented human sulfering and will eventually
undermine positive social and political changes in
many countries. The destruction of tropical forests

where the benefits of more efficlent

production have bypassed those who
need them most. Clearly, no country can just grow
its way out of human misery,

Nor can we just “grow our way into
sustainability,” as a recent book on this subject
puts it. While generating important short-term
beneflits, a more productive agriculture can also
propel the destruction of soil, water, and
biodiversity—transferring the costs of production to
other members of society and to future generations.
The challenge In agricultural research is to help
create the conditions required to increase
productivity, while protecting and even enhancing
the natural resources that we will pass on to our
children. To alter current patterns of poverty and
environmental destruction will require renewed
eflorts in technology development as well as far-
reaching changes in national institutions and
policies.

The 1992 Earth Summit held at Rio de Janeiro
was an important step in the right direction. It
initiated a global democratic process for setting the
world on a clear course toward sustainable .
development. We at CIAT are struggling to pursue a
research program that measures up to that task.
The strength of our program lies In its diversity—
from crop genomes to geographic information
systems. In the sections that follow, our staff talk
about challenges across this wide range of
activities,
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: v € can contribute
‘ meaningfully to
sustainable development

by making wise decisions about what we
work on, how, where, and with whom.
The answers to these questions were
reasonably clear during most of CIATs
25-year history. We worked on several
major crops, using the best techniques
avatlable for genetic improvement and
crop management research. Through
training and networks, we made
available the products of this work—
high-yielding, pest-resistant varieties,
biological control techniques, and better

Jfarming practices—to national

commodity programs. They used our
products to develop technology for
farmers and provided us with feedback
on its performance.

Implicit in that approach was a view
of individual farmers primarily as crop
producers and

“In the end . . . the ‘greening’ of

recipients of new crop
technology. Over time

technology can, at best, . . .
serve as a ‘necessary’ condition
to sustainability. The ‘greening’
of the public mind is the ultimate
prerequisite to dealing with the
real obstacles, which are
psychological, social,
institutional, and political.”

K.A. Bezanson, President, IDRC

we learned the value of
a broader, richer
approach. We began to
treat farmers as
participants in research
to solve their
problems. We also
found ways for them to
produce improved
seed, especially for
beans, and, for cassava,
to develop markets for
expanded output.

Increasingly, we view farmers as
managers of land. Equally important,
we're starting to take into account their
position as members of communities,
where their private, immediate gains
from the exploitation of land and other
resources may be a source of conflict.
We must also come to terms more fully
with the heterogeneity of agriculture—
with the diversity of priorities in rural
commurities. Reconciliation of farmers’
differing interests is a precondition for
more equitable and sustainable land

management. Our eflforts to reach this
goal must stand or fall at the
comumunity level.

How can CIAT and other
international centers contribute
meaningfully to better land management
at that level, given that the needs and
opportunities In rural areas are location
specific?

Part of the answer is that we can
develop a range of Lechnology options
that help rural communities satisfy both
the short-term need for increased
production and the long-term need for
resource preservation. Providing these
options requires that we exploit the
potential of genetic resources and
hamess the power of new techniques to
shape germplasm more closely to the
requirements of sustainable
development. We must also integrate
this work into resource management
research at representative sites in major
agroecosystems. That research must
lead to the development of sustainability
indicators, land-use strategies, research
methodologies, and prototype technology
components,

To ensure that these products are
relevant locally—matching farmers’
needs and market opportunities—we
must develop them in close cooperation
with local research institutions and
[armer organizations. To increase their
international relevance, we must choose
with special care the agroecosystems,
representative sites, and research topics
on which we work.

CIAT's stronger-emphasis on
strategic research will come at the
expense of adaptive, commodity-specific
research. Because the financial situation
of many national programs has
deteriorated over the past decade, this
may widen the gap in the chain of
technology development and transfer—
at least in the short term. But to replace
old patterns of assistance, we will help
create new forms of cooperation through
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The joint efforts of
CIAT and national
institutions have paid
off handsomely. To
cite just one example,
rice production has
doubled in Latin
America since the
mid-1960s, and the
cost to consumers
has dropped by

24 percent.

regional networks. These should help
dynamic national institutions capture a
larger share of the regional and bilateral
resources available. They can also
provide a framework for mobilizing local
support of adaptive technology testing.
The goal should be to develop blends of
new and traditional practices that fit
local circumstances.

CIAT's work must not stop at
generating technology for sustainable
development. To have an impact at the
community level, we must wed our

strategic research to innovative
programs that bring together the diverse
array of local rural institutions—
including farmer groups, private
business, NGOs, and public agencies.
They and their constituencies must take
charge of the local research agenda and
problem-solving process. As the
architects of comprehensive land-use
strategies, they will be more inclined to
resolve the conflicts and make the deals
required for adoption of technologies
that match both short- and long-term
priorities.

A few such projects at carefully
selected locations in the major
agroecosystems of Latin America should
result in a model for effective
collaboration among local institutions.
This is another key product of our
strategic research and a central
requirement for ensuring that resource
management research conducted at
specific sites is relevant internationally.
To make the model work, we must use
our position as an international center
to help link research at the community
level with the development and
implementation of policy at the national
level. Unless this job 1s done,
circumstances beyond the control of
rural communities may thwart their
efforts to achieve sustainable
development.

Growing discontent with centralized
government in Latin America and the
clear trend toward decentralization have
created fertile ground for pursuing a
community-based approach. Local
groups are beginning to take the initiative
in identifying problems, devising
solutions, and lobbying politicians for
support. CIAT can encourage these
trends by helping form consortia that can
integrate solid research into development
initiatives and capture local funds to
support this work. O
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Plant Geneticlst,
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eveloping stable genetic

resistance to rice blast is

Jjust one thing agricultural
science could do to benefit a third of
humanity. Blast is the most widespread
and damaging disease of the staple food

crop of nearly 2 billion people.

The extreme diversity of the fungal
pathogen of blast, Pyricularia grisea,
complicates breeding for resistance.
There are a lot of pathotypes—or strains
of the pathogen—and new ones
constantly emerge. Resistance genes
are effective only against certain
pathotypes. That's why most of the
resistant varieties developed so far have
broken down within two or three years
alter release. As soon as they encounter
a strain against which their resistance
is ineffective, they're finished.

In 1989 two experimental lines

‘Know your enemy, and know
yourself, and in a thousand
battles you will win a thousand

victories.”

Chinese proverb

developed at CIAT
were released as
Oryzica Llanos 4 and
5 by ICA in Colombia.
They've been grown in
experimental plots
and farmers’ fields for
five years, and their

blast resistance has

held up. If breeders
and pathologists could develop those
cultivars five years ago based on what
they knew then, imagine what we can
do with the more powerful techniques
and the more complete knowledge we
have today! Oryzica Llanos 4 and 5 carry
random combinations of genes that
confer resistance to a wide range of
pathotypes. Dissecting this resistance
with molecular markers should help us
figure out how to target specilic
combinations of genes against specific
groups of pathotypes.

Biotechnology is best known in
research circles for its applieation to the
genetic improvement of crops. But it
can also help us learn more about
complex pathogens like Pyricularia
grisea and predict how they will change.

With that knowledge, we can develop
resistance more efficiently. Using
conventional pathotyping and DNA
fingerprinting, for example, our team
has gained a better understanding of the
genetic organization of fungus
populations. We now know that the large
number of pathotypes in a given
environment or country can be divided
into a more manageable number of
lineages or familles.

Before, we were searching for genes
with resistance to individual pathotypes.
Now, we're on the lookout for specific
combinations of genes that are resistant
to whole families. Scientists at CIAT,
IRRI, Comnell University, and other
institutions have already started locating
such genes. Within a year or two, we'll be
able to use molecular markers to
monitor their transfer.

So, we still don't have a definitive
solution. But we do have the methods
and tools that rice scientists the world
over can use to develop resistant
varicties. What we need now is a lot
more of the interinstitutional and
interdisciplinary cooperation that has
got us this far. We wouldn't be at the
doorway of success if we hadn't joined
forces with scientists at Purdue
University. Nor if John Hamer, the whiz-
kid molecular biologist who developed
the probes used in DNA fingerprinting of
blast, hadn't realized the value of
working with Purdue colleague Morris
Levy, an evolutionary biologist with a
unique background. And if CIAT
pathologist Fernando Correa hadn't
accumulated a wealth of data on the
blast pathogen. And if Bob Zeigler, who
was leader of our Rice Program and is
now at IRRI, hadn’t been so adept at
stimulating our thinking and integrating
our ideas.

Let's face it. No matter how good you
are in genetics, molecular biology, or
pathology, you can't accomplish much if
you don't know something about
personal chemistry, too.
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Stephen Beebe

Germplasm Specialist,
Bean Program

We know where
beans are in Latin
America and where
phosphorus-deficient
soils are. Now, we're
looking for germ-
plasm that is tolerant
of these conditions.
Four bank accessions
yielded an average of
about 1,100 kilos per
hectare across three
growing seasons under
P stress. Not bad,
considering that the
average bean yield in
tropical America is
only a half ton.

ne experience that shaped
my thinking about genetic
diversity in beans was the
four years I spent working as a plant
breeder in Central America. In visits to
farmers’ flelds and markets, | was
surprised to see a relatively limited
range of seed types. Mostly small, black
seeds in Guatemala; small, red ones in
El Salvador, Honduras, and Nicaragua;
and some of both in Costa Rica.

There are still a lot of landraces out
there. But their seeds vary only slightly
in size, shape, and color, showing
different shades of red, for example. We
used to think the superficial similarity
among these varieties masked a huge
amount of genetic diversity. But the
results of analysis at the molecular level
suggest that we were kidding ourselves.
Among red materials, for example, the
diversity just isn't that great.

Beans are represented in
multicolored shrouds covering
maore than 400 mumimles

excavated in 1929 in Peru.

b

- Bean production
B

deficiency




Farmers in Central America and

other regions have lost something. You
appreciate this when looking at samples
from CIATs bean germplasm collection.
In just a handful of selected seeds, you
can hold a wealth of genetic diversity,

The process of genetic erosion
apparently started a long time ago in
Latin America. Ethnobotanists say that
the Spanish conquest promoted the
expansion of some bean types at the
expense of others. In our own century,
market forces have had a powerful
effect on bean production. They've
pressured farmers to abandon varieties
whose seed characteristics don’'t match
demands.

Sometimes these demands seem
irrational. In studying markets in
Colombia, for example, CIAT

economists found that

Genetic diversity found within
species is the ultimate source of
biodiversity at higher levels,
determining how species
interact with their environments

and each other.”

N.E. West, Biodiversity of rangelands,
Jouwnal of Range Management

poor consumers
weren't so choosy
about grain type. And
yet grain buyers were
telling farmers. “If it
doesn’t have red- and
white-mottled seed, |
won't pay as much for
it.” The same thing Is
happening in other
countries.

So, the erosion of
diversity in beans is not one of those
widely publicized cases in which
genetically uniform improved varieties
have displaced a wide array of
landraces. Most of the varieties farmers
have retained in response to market
signals are local materials. Sure, some
are improved varieties, bul their
adoption is still fairly limited—about
40 percent of the total bean area in
Guatemala, for example. As new
varieties spread, we don't want them to
occupy more than 80 percent of the
total area in a given country. The
remaining 20 percent should be
sufficient for maintaining the genelic
diversity in local varieties.

Few bean producers in the
developing world practice subsistence
agriculture in a pure sense. That's why
it's hard to imagine how a sizable share
of production could be restored to the
“pristine” state that existed centuries
ago. when the crop was more sheltered
from markets and their effects on
genetic diversity.

The dangers of a narrow genetic base
are very real. I recall one visit with bean
breeders in Nicaragua, who have an
especially strong interest in maintaining
and using local germplasm. What struck
me was that the landraces in their
experimental plots were heavily infected
with rust. Apparently, these materials
have little, if any, variation for
resistance. The same is true throughout
Latin America for the bean golden
mosaic virus.

More than 400 million poor
consumers and farmers depend on
beans as a source of protein and
calories. We're improving the lot of both
groups by developing new germplasm
that helps growers produce more
efficiently for markets. But we're careful
to do this in ways that make the bean
crop less vulnerable to problems like
diseases, insects, and drought.

A germplasm development program
will do what you design it to do, If your
hybridization program has a narrow
genetic base, then so will the materials
that come out. If the program is
designed for products that depend on
chemical inputs, then that's what you’ll
get. But il you make a deliberate eflort
to broaden the genetic base. you can
introduce a lot of variation that provides
low-input solutions to important
problems.

That's how we're helping farmers get
back the useful genetic diversity their
crops may have lost a long time ago.
Maybe we can give them diversity that
even their ancestors’ crops never had. |l
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A Biodiversity Travelogue

Brigitte Maass
Germplasm Specialist,

Tropical Forages Program

A hundred and
twenty species in a
half hectare! This
seed increase nursery
resembles a quiet
country garden. But
it's really more like
the departure hall at
an international
airport. Every week,
we collect seed of
different species for
storage and worldwide
distribution.

he history of [orages in
tropical America is a story
about travel. The four grass
species that provided the basis for
cattle-raising during the colonial period
were brought to Brazil from Africa. This
was largely accidental. Brachiaria
mutica, for example, was used as
bedding on slave ships.

Some of the early introductions have
been displaced to a great extent by
Brachiaria decumbens—signal grass. It
was introduced into South America
intentionally from eastern Africa, by
way of Florida, during the late 1950s.
Because of its outstanding performance
on marginal acid soils, this species
spread rapidly throughout the
continent. By the early 1990s, it
covered more than 50 million hectares
in Brazil alone.

A frightening thought—that much
land planted to a single genotype of a
single species. Just how frightening has
been made clear by the spittlebug. The

severe damage it causes to signal grass
has stalled the spread of this species in
recent years. This is one episode in the
tropical forage travelogue that
dramatically illustrates our challenge in
germplasm research. We have to find
ways to satisly the growing demand for
food without compromising biodiversity
in tropical pastures.

As crop production is intensified in
more productive environments, livestock
are increasingly pushed onto marginal
lands characterized by acid soils.
Though South America has a wide array
of native grass specles, only a few
adequately support livestock production.
That's why species have been introduced
from Africa, where grasses coevolved
with ruminant animals and developed
the ability to survive with them. These
species stand up under feeding and
trampling and travel with the animals in
their fur and feces.

Farmers are always on the lookout
for a miracle forage species. When they




think they've found one, it spreads
rapidly. Sowing a single species is the
easy way to increase livestock
production in a region where land is
still abundant and
the means and
incentives for
intensive—rather than
extensive—land
management are
scarce,

against this tendency to

narrow the genetic base of

production. Part of our solution

‘ )I is more travel, but with a tougher
‘ itinerary. In 1975 the collection of

] forage germplasm stored at CIAT

/f contained only about 1,100 acces-
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sions. As a result of intensive
collection in tropical America,
Asia, and Alrica, we now have
20,191 accessions to take care
of—18,133 legumes and
2,058 grasses. They
represent over 700 species,
of which some 30 are our
main candidates.

The idea behind this
numbers game is not to
/ increase our chances of
finding the miracle forage.
The goal fs to assemble a
diverse portfolio of
germplasm options for
specific environments and
production niches.
Getting farmers to
diversify isn’t easy, but
the right combination of
species can have a
dramatic impact. In
Colombia's Eastern Plains,
for example, the area
planted to a legume-
grass association has
increased from
7.000 hectares in
1989 to more
than 30,000 in

Alba Marina Torres

Brachlario humidicola

1992. This combination is just one of
several options now available to farmers
in acid-soil environments.

To identily alternatives and make
them avallable to farmers in the tropics,
we rely on an extensive, decentralized
network of cooperators in over
30 countries, who evaluate germplasm
and share the results. Their curiosity
and commitment are two of the reasons
the germplasm collection at CIAT is a
library instead of a museum. We
distribute as many as 4,000 samples
each year,

Most entries collected and tested are
legumes. Many of these species have
tremendous potential for improving the
sofl, raising forage quality, and
delivering nitrogen to companion
grasses. Some of them also make terrific
ground covers in cropping systems. One
promising example is Arachis pintoi, a
wild peanut species found by Brazilian
botanist Geraldo Pinto in 1954, the year
I was born. Because of the outstanding
performance of this species, Pinto
established it in an introduction
nursery, where he showed it ofl to
visitors for many years. Eventually, it
wound up in the USA and from there
was shipped to Australia. Now,
scientists in Brazil are getting interested
in this and other species of wild peanuts
for pasture improvement and soil cover.

That’s what has me traveling these
days. We don't want one accession of
Arachis pintoi to become another miracle
forage. So, we're starting to collect
additional samples in Brazil to broaden
the base of this species. We're also
collecting related species in search of
new options for farmers.

Brazil is crowded with Arachis. |
don’t have as much experience as the
veteran collectors. But after covering
5,000 kilometers in 10 days with a team
led by CENARGEN, I'm getting to know
these species and developing a [eel for
where to find them.
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César Cardona
Entomologist, Bean
Program

he frustrating thing about
J integrated pest

] management is that it
usually takes a disaster to get farmers
interested. In Colombia, for example,
cotton growers didn't seriously consider
the alternatives to frequent pesticide
use until the bollworm had developed
resistance to all the available products.
By then cotton was receiving as many
as 28 applications each season.
Production was down and even
abandoned in some places. A lot of
farmers went broke and lost their land.

That was in the early 1970s. By the
end of the decade, biological control and
other measures had led to a drastic
reduction in pesticide use. So, the crisis
ended with a success story. But it need
not have happened at all. In the 1950s,
Peruvian farmers went through exactly
the same thing. Why didn’t Colombia
leam from their

“The enemy of my enemy is my

friend.”

Arab proverb

experience? For that
matter, why haven't
Colombian farmers
learned [rom their
own experience? In

the mid-1980s,
cotton growers got hooked again—this
time on pyrethroids, a new generation
of more efliclent pesticides, Pretty soon,
they'll be in the same mess they were in
before.

Most of these are large-scale,
commercial growers. What worries me
even more are the small-scale farmers
throughout the Andean region who are
falling into the same trap. Fifteen years
ago they hardly ever used pesticides.
Now, they apply them 10, 11 times a
season on beans, potatoes, vegetables,
anything that’s green. So, the problem
is not just a commodity issue—it's a
farming systems and resource
management issue,

Here in Colombia, farmers who are
going to apply pesticides say, Voy a
banar el cultivo (I'm going to bathe the
crap). And if you ask them why, they're
likely to answer, porque es martes
(because it's Tuesday). The target of
these applications is lo que pueda venir
(whatever comes up). Farmers have
become convinced that if they don't
spray regularly, on a calendar basis,
they’ll be in trouble. Pesticides are their
crop insurance.

Maybe this approach has
contributed to increased production.
But at a high cost in terms of
environmental pollution, human and
animal health hazards, rising production
costs, and increased risk of production
faiture. Ironically, indiseriminate
pesticide use can also make insect
problems worse. In 1978, when we
published the first edition of our book
on bean production problems, the
leafminer deserved two lines. In the
1989 edition, it got two pages. Why?
Because irrational pesticide use, partly
by destroying beneficial species,
prepared the way for a drastic increase
in leafminer populations. It's a man-
made pest.

The irresistible attraction of pesticide
use on a calendar basis is its simplicity.
IPM demands more from researchers,
extensionists, and [armers. As
entomologists, our job is to know the
pests—their biology and behavior. We
also have to know the enemies of our
enemy and understand the way all these
species interact with crops in particular
farming systems. That's what we call
pest ecology. Then, we have to figure out
how farmers can act on this knowledge
to achieve effective, economical pest
control.
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They Were the Ones That Did IPM

Anthony Bellottd

Entomologist, Cassava
Program

n research on the cassava
hornworm, we found

- ourselves at a dead end
twice before finding the road to eflective
biological control, We started out by
screening our cassava germplasm for
resistance. No luck. Everything got
knocked flat. That's when we began
considering options for biocontrol. First,
we looked at the whole complex of
insects involved and started evaluating
natural enemies. We found a wasp that
attacks hornworm eggs, another that
goes for the larvae, as well as a
bacterial disease.

Originally, we thought that by
boosting the populations of hornworm
predators in the fleld, we could prevent
buildup of the pest population. But
there was a fatal flaw in our strategy—a
basic misconception about the

homworm’'s behavior.

“IPM has been adopted as the
basic foundation of the entire
sustainable agriculture

movement.”

US National Research Council, 1991

Eventually, we
realized that the
insect is highly
migratory. Tens of
thousands of them
can invade cassava
fields and oviposit
large numbers of

10

eggs, causing a
population explosion that upsets the
equilibrium between the pest and its
natural enemies,

This pretty much eliminates the
possibility of achieving classical
biocontrol of the homworm—creating a
self-sustaining, low equilibrium
between the pest and {ts natural
enemies. But there are other kinds of
biocontrol, one we describe as
augmentative, for example. This is the
approach that worked on the
homworm. Farmers have to monitor
pest populations and, when they detect
an invasion, apply a natural pesticide
spray containing a granulosis virus that
attacks the insect's larvae.

The need for repeated injections of
the natural enemy is the chief

disadvantage of augmentative
biocontrol. Obviously, it won't work
unless the biocontrol procedure is
simple and profitable. Fortunately, our
strategy for hornworm control meets
both criteria. The beauty of it is that
farmers can manufacture the insecticide
themselves. All they need is a few virus-
infected homworms—which they can
easily identify and collect in their own
fields—a blender, and some information
about the procedure. The homemade
pesticide can be stored for a year or
more {n a refrigerator. Colleagues in
Brazil tell us that, assuming farmers
supply the pesticide themselves,
biocontrol of the hornworn costs only
one dollar per hectare, compared with
14 for applying pyrethroids.

What does it take to get something
like this going? Obviously, a lot of
research. Just to give you an idea of the
knowledge base required to achieve
biocontrol of the hornworm, we know of
nearly 40 different natural enemies of
this pest, and only one provides a
practical solution.

Persistent research is only half the
battle, though. You also need effective
implementation. Fortunately, southemn
Brazil had entomologist Auria Schmidt
behind the effort to mount an effective
control campaign. CIAT spearheaded the
development of a biological cgntrol
method in collaboration with Auria and
other Brazilians. But they were the cnes
that did IPM. At last count, farmers
were using the natural pesticide on
about 34,000 hectares.

In a new project, funded by UNDP,
we and our Brazilian colleagues will be
put to an even more difficuit test. Our
sister Center, IITA, is another major
player in the project. They'll be
concentrating on several countries in
West Africa, while we focus on
northeastern Brazil.

In a lot of ways, northeastern Brazil
is the ideal testing ground for IPM. It's
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The world of the cassava green
mite—an important pest in
Africa and northeastern
Brazil—and its approximately
50 natural enemies is a
Jurassic Park in minfature. The
mite predators shown here grab
and secure the victim with their
front legs. Then, they suck the
green juice out of the mite,

leaving an empty shell.

Courtesy of F. Bakker

hard to imagine a place in Latin
America where success in helping
stabilize cassava production is more
needed. It's one of the few areas in the
region where poverty is so extreme that
the human population suffers from a
calorie deficit. Practically all the major
pests of cassava in Latin America are
found there. The pessimist in me says,
“That makes the problem
insurmountable.” The optimist says, "If
we can deal with the whole complex of
species there, we'll have the technology
and experience for helping control them
in other places as well.”

CIAT is not yet a recognized leader
in IPM. We've played the important but
limited role of developing IPM
components—especially resistant
germplasm, but also biological control.
As an international Center, we could do
more, such as devise methods that
national institutions can use to develop

and promote IPM strategies in particular
areas. We also need to participate in
more projects, like the one in
northeastern Brazil, that demonstrate
how these methods work. To provide
regional leadership in IPM, CIAT will
have to make a serious effort. But we
can't do the job with two or three
entomologists and a shrinking supply of
core funds. Q
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Rafl Vera
Leader, Savannas
Program

here are striking parallels
between this vast,
underutilized land resource
and the Great Plains of the USA, which
are a temperate savanna. It took North
American farmers nearly 125 years—and
the sobering lessons of the Dust Bowl
during the 1930s—to establish systems
that balance high production with
prudent soil management. We've got to
move a lot faster than that in helping
stabilize agriculture in the savannas.

A curious fact about this
agroecosystem is that, even though
practically every farm has both
livestock and crops, most growers treat
them as if they're independent
operations. In developing new
technology for the savannas, our
working hypothesis Is that integrated
crop-pasture systems are more
productive and sustainable—mainly

because they use

“iClaro que si se puede!”

(Sure we can).

Isaac Soto, Colombian farmer

resources more
efllciently—than
continuous cropping
or pastures alone.
The products of this

12

research are “best
bet” prototype
agropastoral systerns, which local
institutions and farmers can readily
adapt to specific circumstances.

We already have one such option—
the rice-pasture system, which
Colombian farmers are currently
practicing on about 6,000 hectares in
the country’s Eastern Plains or Llanos.
Researchers have developed a similar
system in Brazil, and farmers have used
it to restore some 150,000 hectares of
degraded pastures. Growers in
Cclombia simultaneously sow forage
grasses and legumes with rice. The
legume improves the nutritional quality
of the forage, resulting in higher
livestock production. It also reduces the
need for nitrogen fertilizer. The rice crop
offers farmers a source of cash income,
which covers the costs of establishing
the system. Because the grass-legume

pasture uses some of the small amount
of fertilizer applied to rice, it's ready for
grazing within four or five months—by
the time rice is harvested—or less than
hall the time with pastures alone.
Quicker establishment of a ground cover
reduces erosion and leaching of
nutrients.

We still have a long way to go in our
research on agropastoral systems. With
funding from BID, we plan to see how
rice-pastures perform elsewhere. More
important, we want to avoid creating an
image of the system as a panacea. That
means developing other combinations
with different components—maize,
sorghum, soybeans.

To promote the technology
successfully, we'll have to deal with the
frontier mentality that prevails in many
parts of the savannas. As long as
[armers believe there will always be
more land to exploit just over the
horizon, they're less likely to become
good resource managers. During the
1970s, this mentality was reinforced in
Brazil and Venezuela by the economic
boom and by government policies on
subsidies, tax shelters, and so forth. The
result was unsustainable monocropping
of cereals, with heavy dependence on
chemical inputs. The economic disasters
of the 1980s put a brake on this pattern
of development.

So now we have the opportunity to
help establish more rational resource
management. We can contribute
through research at representative sites,
backed up with GIS and computer
modeling—tools that enable us to make
meaningiul comparisons between
different situations.

There is reason to hope that the
frontier mentality in the savannas will
give way to a more enlightened view.
When we surveyed farmers in the
Colombian Llanos recently about rice-
pastures, many expressed concern that
it could degenerate into rice
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Growing numbers of
farmers in the savan-
nas are moving away
from the old stalus
quo of extensive, low-
input, low-output
ranching. To avoid a
new status quo of
unsustainable mono-
cropping, on the one
hand, and equally
vulnerable grass
pastures, on the
other, we have to
provide attractive
options, such as
rice-pastures.

monocropping. Their answer showed
real sensitivity to the environmental
consequences of their actions and
insight into the conditions that reinforce
short-term thinking in farmers’
resource management.

We're getting the same message
from our experience with pioneer
{farmers in Brazil and Colombia who've
successfully integrated livestock and
crops. Like Isaac Soto. Here's a fellow
who had it made, with sizable holdings
of prime farm land here in the Cauca
Valley. Rather than just sit back and
enjoy his grandchildren, he bought
some 2,000 hectares of marginal land
in the Llanos for crop and livestock
production. If he had asked us, we
would have told him the land was
totally unsuitable for crops. His
neighbors thought he was nuts.

And yet this gentleman didn't see it
that way. First, he fenced ol the more
fragile areas and planted trees on them.

Then, he established rice-pastures on
about 600 hectares and is making an
incredible go of it. Soto is a rare
individual. If agropastoral systems are
to take hold in the savannas, we'll have
to find ways of replicating his experience
at dillerent levels. Fortunately, you don't
have to be an Isaac Soto, with a large
farm, to make these systems work. They
can make holdings of a few hundred
hectares—a modest-sized farm in the
savannas—economically viable.

The trouble is that farmers with
more limited holdings also have more
limited means to make improvements in
these remote, undeveloped areas.
Clearly, technology development will
have to be accompanied by work on
policy options that encourage and
enable farmers to adopt sound
management practices. Part of the
payolf from this investment could be
reduced pressure on the forest margins
beyond the savannas. N
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From the Bottom Up

Jacqueline Ashby
Leader, Hillstdes Program

armers in the hillsides of
Latin America are locked in
a vicious circle of poverty
reinforcing environmental
degradation. To feed their families, they
use farming practices that cause
erosion. Often, they supplement meager
incomes by cutting down trees and
selling the wood or making charcoal.
That destroys resources that even today
don't provide a decent livelihood.

Tomorrow could be unimaginably
worse. Throughout Latin America,
governments are opening up their
economies. As farmers intensify
production in response to new market
opportunities, the pace of erosion and
deforestation will increase.

So will conflicts within hillside farm
communities and between them and the
people downstream. The farmers know

it's in their own long-

“But there is a more fundamental
ingredient: the process of
seeking out and agreeing on a
series of ‘deals’ which minimize
the trade-offs between
productivity, stability,
sustainability and equitability.”

G.R. Conway and E.B. Barbier,
After the Green Revolution

term interest to
protect the soil,
forests, and water.
But they quite
logically ask, "How
can we do so