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The International Center for Tropical Agriculture (CIAT, its Spanish acronym) is dedicated
to the alleviation of hunger and poverty in developing countries of the tropics by applying
science to agriculture to increase production while sustaining the natural resource base.

CIAT is one of 18 international agricultural research centers sponsored by the
Consultative Group on International Agricultural Research (CGIAR).

The core budget of CIAT is financed by 19 donor countries, international and regional
development organizations, and private foundations. In 1993, CIAT donors include the
governments of Australia, Belgium, Canada, China, France, Germany, Italy, Japan, Netherlands,
Norway, Spain, Sweden, Switzerland, United Kingdom, and United States. CIAT donor
organizations include the European Economic Community (EEC), the Ford Foundation, the
Inter-American Development Bank (IDB), and the World Bank.

Information and conclusions reported here do not necessarily reflect positions of any
donor agencies.
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CIAT GOES PUBLIC

Hard new financial realities mean that CIAT must focus more communication resources on
increasing public awareness. We must show our investors, and the informed public, what we are
accomplishing, and what we can do to catalyze agricultural production and social equity, while
conserving our natural resources.

This is a change of direction for CIAT; in the past, we purposely kept a low profile. But today,
those that invest in sustainable agricultural development through CIAT want us to inform the
public of the role that we play in the future of this planet. They started the International
Agricultural Research Centers, and consider the system an effective mechanism to improve the
lives of hundreds of millions of the world’s poorest people. But our donors know they will have a
hard time increasing our funding in the future. There is much competition for scarce overseas
development assistance from the former Eastern European block, the Middle East, and other
important programs. Thus, the donors want us to create an environment that is conducive to
attracting new sources of funds.

CIAT increased its emphasis on public awareness significantly in 1992-93. We now send about 30
press releases a year to 800 outlets, half in English, half in Spanish. We’ ve recently been in the
Washington Post and Los Angeles Times, the Frankfurter Allgemeine, Asahi in Tokyo, the New
Scientist and the London Financial Times, The Sidney Morning Herald in Australia.

CIAT is also the focus of two recent international TV programs. CIAT press releases triggered
both productions.

Kurtis Productions produced Super Seeds, a 28-minute documentary on CIAT research on
nonchemical pest control of beans and cassava for the U.S. television series “The New Explorers.”
More than 300 Public Broadcasting Stations in North America have aired the program. The Swiss
company Becker Audiovisuals produced another show on CIAT’s bean program for world
broadcast, in six languages, on the educational series “Fruits of the Earth.”

We also produced our own 27-minute video, A Fragile Paradise: The Environmental Challenge of
Tropical America. The English edition has been broadcast on at least 40 North American TV
stations. The Spanish edition has aired on about 20 stations. We are now making a second video,
focusing on CIAT programs of sustainable agriculture in the South American savannas, and how
they can help relieve pressures on the rain forests.

We initiated CIAT On-Line, a series of two-page bulletins, each with five or six summaries of
CIAT research highlights. On-Line is targeted to our investors, current and potential. We stress the
support of specific donors, so their information gatekeepers can easily rewarm and send items to
their own supporters.

CIAT Goes Public is a compilation of selected clippings that represent CIAT coverage in the world
media.
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The Washington Post

9 August 1993

SCIENCE

NOTEBOOK

Agriculture: Whipping Up a Low-Tech Pesticide

P ut 12 fat catzrpillars in a kitchen
blender with some water and run
the machine for a minute. The “green
milkshake” that results is the most
effective pesticide yet devised for
controlling one of the most serious
pests of cassava, a root crop that feeds
500 million of the world’s poorest
people. This recipe makes enough to
treat 2V2 acres——plenty for the average
small farmer.

The pest is the cassava hornworm
and the secret ingredient in the green
goop is a virus that infects and kills only
that worm.

It is a low-tech solution that grew out
of high-tech studies among the
International Center for Tropical
Agriculture (CIAT) in Cali, Colombia, the
Boyce Thompson Institute for plant
research at Cornel: University and the

Empresa de Pesquisa Agropecuaria de
Santa Catarina, a Brazilian research
program,

All a farmer has to do when an
infestation starts is collect hornworms
infected with the virus (they are easy to
spot because they swell up like
balloons), whip up d “milkshake” and
spray it on the plants. The virus easily
survives the blender and remains
dormant on the leaves, waiting to be
swallowed by a healthy hornworm.

Two to five days after eating viruses,
the hornworms die. A typical spraying,
according to a CIAT report, kills 60
percent to 100 percent of the worms.
Notably, according to CIAT
entomologist Antonio Belloti, the
technique does no harm to friendly
insects such as wasps that parasitize
other cassava pests.

—Boyce Rensberger
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SCIENCE

NOTEBOOK

Agronomy: Planting Rice to Save the Rain Forest

gricultural researchers in

Coloimbia have developed a rice
variety that they say could help
discourage South American farmers
from clearing more Amazon rain forest
to create pasture for cattle,

The rice is the first variety that

grows well in the poor, unirrigated, acid
soils of the grassy savannas that

surround the rain forest, land that is
now used mainly as pasture.

Because the pasture is relatively poor,
however, it cannot feed as many cattle as
land with luir.2r growths of grass. But
since demand for beef is growing, there
is economic pressure to cut down more

forest for pusture. _)




The idea behind the new rice variety
is that it can bhe planted along with
grasses and legumes for foraging. Four
months later, the rice is harvested and
the field opened to grazing. After
subtracting the cost of fertilizer and
other inputs for the rice, the harvest
still makes a profit.

At the same time, the residual
fertilizer mrkes the pasture so much
richer that it can support six times
more cattle per acre.

The rice and the new farming system
were developed at the International
Center for Tropical Agriculture in Cali
and described by the center’s director
general, Gustavo Nores, at the IFPRI
symposium cited above.

Nores said the rice variety is being

grown on about 15,000 acres of
Colombia’s eastern savannas and that the
once-sandy soils are becoming richer in
organic material and microbial life.

Nores said the scheme could be
extended to 500 million acres of
overgrazed savanna, an area that is
being enlarged by more than 4 miilion
acres a year through forest clearing.

Because the increased profitability of
the rice-pasture system might
encourage more forest cutting, Nores
recommended that governments enact
and enforce land-use laws to discourage
the practice. If that happened, he said,
the forests could be saved even as food
production is increased.

”BORI

Los Angeles Times

30 January 1993

Global Food Shortage Looms, Experts Say

By DONNA K.H. W ALTERS
TIMES STAFF WRITER

nless mere altention—and

money—are foci.ied on agri-
cultural research and conservation,
the tragic famine in Somalia will
seem “infinitesima." compared
with the massive food shortage the
world will face by the end of the
decade, leading agricultural re-
searchers warned Friday at a sym-
posium in Washingtca on food,
poverty and the envir nment.

Even as a United Nations-led
network of research centers begins
werk with relief agencies on the
difficult process of restoring Soma-
lia’s devastated agricuitural sys-
tem, other scienlists in the net-
work are focusing on farming
techniques and crops designed ta
safeguard-and enhance the world's
vulnerable food supplir=.

At the symposium, which drew
agriculture experts f:om around
the world, announcements ef prog-
ress_in farming Llechniques and
crop breeding were the hopeful
spots amid dire predictions that by
the year 2000, the annual shortfall
in food needed to feed the world's
hungry could climb to 90 million
‘tons—eight Umes the sitr.7lage that
exists in sub-Saharan Africa today.

“In eight years, sub-Saharan
Africa will have a shrrtfall of 50
million tons, and there's no way
they can afferd to inport that

4

muck fcod,” said Per Pinstrup-An-
dersen, director geperal of the
International Focd Policy Re-
search Institute, which sponsored
the symposium.

Dramalic improvements in crop
yields will be needed in the next 20
years to stave ofi disastrous star-
valion, Pinstrup-Andersen said A

| it |
‘In eight years,
sub-Saharan Africa will
have a shortfall of 50
million tons.’

PER PINSTRUP-ANDIRSEN
Agricultural researcher

oy

409 increase inx produclion per
acre is possible, he said, but not if

the worldwide network of agricul-

tural research centers coplinues Lo
be starved for funds.

Annual internatcnal assistance
to developing countries for agri-
cultural programs fell wo 310 billion
from $12 billion during the 1980s,
and individual governments' sup-
port for their o%n research and
conservation programs has fallen
even more sharply.

Xey advances in production of
rice, the staple food for 15 billion
people in developinz countries,
were announced by Gustavo Nores,
director general of the Internalien-

al Center {cc Tropical Agricultura
in Cali, Colombia

Nores said the center has devel-
oped a 'rice-pasiure” [arming
technique for use on savannas that
could ease encroachment intd Am-
azon rain forests. The system uses
a new rice that can be grown on
grassland uted for catile grazing.

1n addition, a leam of scientists
from the Colombian center and
Purdue University has made what
could be a significant breakthrough
in conquering rice blast. a disease
that bas long [rustrated research-
ers, Nores said

Such advances often rely on
stores of seeds and plant materials
in “seed banks” throughout the
world. Many of thase stores are
increasingly endangered, the sym-
posium 7 as teld
T he situaton is grave at the
YVavilov Institute in St. Peters-
bw g, Russia, the grandfather of all
seed banks and cnce the most
important ccllection of plant mate-
rials in the world. Seed collections
throughout Eastern Europe ar:
also in dire straits, said Geolfrey
Hawtin, director gencral of the
International Board of Plant Ge-
netic Rescurces.

‘“These governruents are so
slrapped for cash, they're talking
aboul staff cuts of 205% to 70%%,”
Havtin said.
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Houston Chronicle
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In brief

Roots for the rain forest

Agricultural re-
searchers in Colombia &
have developed a rice fesgifs3e
variety that they say Eydstilii¥,
could help discourage M3\
South American farm-
ers from clearing more
Amazon rain forest to
create pasture for cattle.

The rice is the first variety that grows
well in the poor, unirrigated, acid soils of
the grassy savannas that surround the rain
forest, land that is now used mainly as
pasture.

Because the pasture is relatively 'S)oor,
however, it cannot feed as many cattle as
land with lusher growths. But since demand
for beef is growing, there is economic
pressure to cut down more forest for
pasture.

The idea behind the new rice variety is
that it can be planted along with grasses
and legumes for foraging. Four months
later, the rice is hatvested and the field
opened to grazing. After sublracting the
cost of fertilizer and other inputs for the
rice, the harvest still makes a profit.

At the same time, the residual fertilizer
makes the pasture so much richer that it
can support six times more cattle p2r acre.

The rice and the new farming system
were developed at the International Center
for Tropical Agriculture in Cali. The cen-
ter’s director general, Gustavo Nores, da-
scribed the new system at a symposium in
Washington of the International Fogd Pol-
icy Research Institute.

Nores said the rice variety is being grown
on about 15,000 acres
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Green shoots appear on Colombia’s arid savannahs

John Madeley reports on a rice pasture experiment that is yielding dramatic results

HE FARMER looked

bemused as he looked

out on rice growing on
flat savannah land in eastern
Colombia. “It's too good to be
true,” he said.

Crops are a rare sight in the
infertile and acid soils of South
America's huge savannah
lands, which cover almost half
the continent's agricultural
area and are particularly
extensive in Brazil, Colombia
and Venezuela. Although tradi-
tionally used for cattle ranch-
ing, the native savannah make
poor pasture.

But ten years of research at
the International Centre for
Tropical Agriculture, in Cali,
western Colombia has led to
the development of a rice vari-
ety that grows In savannah
soils. This could open the way
for a substantial increase in
both crop and livestock pro-
duction on savannah lands,
one of the last areas in the

world not exploited by farmers.

The centre's researchers now
believe that the savannahs can
sustain rice-pasture farming
and that crops can be grown
for the first time on'up to 240m
hectares (600m ha) of savannali
land - larger than the area of
sub-Saharan Africa under food
crops.

“The savannahs represents
most of the area in the world
that can be expanded for agri-
culture,” says scientist Mr
Richard Thomas.

With rice-pasture agricul-
ture, farmers plant their rice
and pasture at the same time.
After preparing and fertilising
the land, they plant the rice in
rows and scatter the pasture
seeds, a mixture of improved
grasses and legumes. Farmers
harvest the rice after three to
four months and then graze
cattle on pasture.

“The legumes pull nitrogen
from the air, thus acting as a

free nitrogen fertiliser,”
expiains Mr Thomas. ile esti-
maies that they effectively pro-
vide between 40 and 80 kg of
nitrogen per hectare a year.
For the first farmers in Col-
ombia who tried the new sys-
tem in 1992, results were dra-
matic. In all, some 4,000
hectares of savannah were
planted with the improved
grasses, legumes znd rice. The
unirrigated rice - adequate
rainfall makes irrigation
unnecessary - yielded an aver-
age of 3.1 tonnes a hectare,

n turn the qual'ty of the

pasture has been improved

both by the new grasses
and legumsas and by the forti-
iser tha: remaiins after
producing rice; thic means that
farmers are able to increase
the numbers of cattle on their
land. Where they might have
previously stocked one cow tn
every 10 ha, they can now start

to think in terms of two ani-
mals a hectare - a 20-fold
increase.

The cattle also gain weight
faster on rice-pasture land.
Whereas farmers previously
waited two years before taking
their cattle to market, the cen-
tre's scientists are hopeful that
they will now be able to sell
within 15 or 16 months.
Although there are large farms
on the savannah lands, there
are also many smallholders
with between 100 and 200 ha
who make only a meagre living
on the poor soils. By changing
to rice-pasture they can grow a
crop, which they have not done
before, keep substantially more
Cattle and make their farms
profitable.

There are also environmen-
tal benefits. Many savannah
pastures are over-grazed and
the system could help to
recover these lands and help to
ensure they are farmed on a

sustainable basis. Mr Thomas
believes that it could also be
used in some Amazonian forest
lands that have been padiy
damaged by indiscriminate log-
Bng.

The centre's scientists stress
that savannah soils are poor
and that rice should not be
planted continuously - “for no
more than three or four vears”,
says agronomist José Ignatic
Sanz. Farmers should then
leave the land purely for pas-
ture for several years before
growing rice again.

Nor should rice be planted
on its own on savannah land.
If the new rice variety is grown
in monocropping fashion on
the savannahs, it may produce
well in the first year, but yiclds
will be down to almoust nothing
by the third.

“We want farmers to under-
stand that the system is frag-
ile,” says plant breeder Mr
Elcio Guimaraes.




an effort to save some South Ameri-
can species from extinction.
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Taming wild peanuts brmgs life to poor soil

WILD peanuts have suddenly be-
come a highly sought after commod-
ity. Agronomists around the world
have begun to squirrel them away in

The American peanut industry
started the campaign to save the
peanut because it wanted to save
pest or disease-resistant wild spe-
cies that could prove useful to com-
peanut breeders. But
researchers are also finding that
taming wild peanuts and introduc-
ing them as a pasture crop may
help to enrich and stabilise fragile
tropical soils.

The cultivated peanut is Ar.chis
hypogaea, which must be replanted
each year. But wild peanuts, which
are indigenous to Brazil, Argentina, Uru-
guay, Paraguay and Bolivia, are hardy per-
ennials. There are some 80 known species
of wild peanut, more than 60 of them

native to Brazil.

Perennial peanuts produce a dense mat

Peanut power: wild species are tougher than the cultivated nut

of vegetation which is rich in proteins and
minerals. The International Center for
Tropical Agriculture (CIAT) in Colombia has
found that bullocks which graze on a pas-
ture of the perennial peanut Arachis pintot,
mixed with native savannah grasses, gain

Thae)

20 times as much weight as bul-
locks that graze on grass alone.
“Perennial peanuts have very high
quality as forage, as high as white
clover or alfalfa in the temperate
regions,” says Brigitte Maass, a spe-
cialist in tropical forage at the CIAT.

The perennial peanut is well
adapted to the poor acid soils of the
tropics, and prevents erosion be-
cause it has such a tenacious hold
on even heavily grazed pastures.

Peanuts are already widely used
in Latin America as a “cover crop”,
grown among commercial crops
including coffee in Colombia
and bananas in Costa Rica.The pea-
nuts fix nitrogen in the soil, and
help to prevent weeds from gain-
ing a foothold because they cover
the soil so well.

Rapid development and the conversion of
pasture into crops of soya beans is threat-
ening some species of wild peanut, particu-
larly in Brazil and Paraguay.

Susan Katz Miller

T. Morrisor/South American Pictures

New Scientist, England

19 June 1993

Raising rice in the savannas

Few farmers once bothered with the savannas of South America for anything other than cattle
raising. Now they have begun to grow rice on the continent's grassy plains

John Madeley

CROPS are a rare sight on the vast savannas of eastern Colom-
bia. Farmers who try to cultivate the grassy plains, even the
river banks, often give up in despair. Infertile, acidic, sandy soils
seem to make the land fit only for pasture. And even then, the
cattle must be well spaced to avoid damaging this fragile soil—
no more than one cow every 10 hectares is the norm.

But now the farmers have good reason to try again. Last year,




a variety of rice developed especially for the conditions grew
for the first time alongside pasture grasses and forage plants
on 4000 hectares of this unpromising land. It also improved
the quality of the pasture, and the density of cattle rose twen-
tyfold. If this success is repeated across South America, the
breakthrough would exploit one of the last areas in the world
that can be expanded for agriculture and would provide more

food for a continent suffering considerable malnutrition.

South America has some 243 million hectares of savanna,
which, though barely half the area of land currently used for
agriculture, is more than four times the size of France and
larger than the total area under cultivation in sub-Saharan
Africa. Besides Colombia’s eastern plains, Llanos Orientales, the
continent's savanna lands cover the Brazilian Cerrados, the
Venezuelan plains and some of Argentina, Bolivia, French
Guiana and Paraguay. Typically, the acid soils are well drained
but contain too little phosphorous, calcium, magnesium and
potassium, and too much aluminium.

Overcoming these drawbacks was the task of the International
Centre for Tropical Agriculture (CIAT) in Cali, a provincial city
about 300 kilometres south west of Bogota. CIAT, founded in
1967, is one of 18 aid-funded research centres that make up
the worldwide Consultative Group on International Agricultural

19 June 1993




Research. Under the Tropical
Pastures Programme, which
CIAT has run since its first day,
researchers at the Colombian
centre worked at three levels to
find a way of using the savannas
for sustainable pasture and
crops. They looked for new
varieties of pasture grasses to
improve the quality of the graz-
ing for animals, for legumes
to increase the fertility of the
soil, and for crop plants to culti-
vate for

Out of Africa

At its Carimagua research
station in the heart of eastern
Colombia's savanna lands, CIAT
evaluated and selected pasture
grasses of the genus Brachiaria.
Originally from Africa, these
are known to adapt well to low
fertility and acid soils although
they are susceptible to damage
by the larvae of froghoppers—
known as spittlebugs because
of the frothy fluid the larvae
secrete around themselves for
protection. Among the grasses
selected were B. decembens,
which offers good nutritional
value, and B. dictyoneura, which
is partly resistant to frog-
hoppers.

But previous attempts to up-
grade savanna pastures by sow-
ing improved grasses have led to
a decline in the soil's fertility. So
CIAT decided t» combine the grasses with legumes, whose roots
harbour bacteria that absorb nitrogen from the air and convert
it into soluble nitrates, an important nutrient for plants.

Researchers at the centre screened more than a thousand
species of tropical legumes to find ones suited to the
savannas, but which would not be so vigorous that
they killed the grass. One of the most promising,
Arachis pintoi, is known as tropical white clover,
although its flowers are yellow and it is not a clover.
Indigenous to Brazil, A. pintoi is a perennial legume
that produces a dense mat of horizontal stems,
known as stolons, which run along the surface of the
soil and produce numerous roots and shoots so that
the plant spreads quickly. “A. pintoi seems to con-
tribute enormously to the quality of the grass and to
animal production,” says Indupulapati Rao, a plant
nutrition physiologist at CIAT.

Richard Thomas, also from the centre, specialises
in the nitrogen <ycle and estimates that legumes
such as A pintsi provide between 40 and 80 kilo-
grams of nitrates per hectare a year. Legumes give
savanna farmers two advantages: they reduce the
need for nitrate fertiliser and improve the quality of
grazing land by adding organic matter to the poor
soil as their foliage dies and rots.

19 June 1893

Good for grazing: the pasture grass Brachiaria
dictyoneura, which originated In Africa

Savannas of

- South America

(A

~.

Thomas says that in tests at Carimagua over a nine-year
period, from 1978 to 1987, cattle on grass-legume pastures
increased their weight by 50 per cent more than those on
grass-only pasture. Measurements of milk production, carried
out in wet and dry seasons and with cows at different stages of
lactation, showed that cows on grass-legume pastures produced
20 per cent more than those on grass-only pastures.

But investing in improved pasture may still be uneconomic
for some farmers if the only benefit is a more productive herd
of cattle. To make the investment worthwhile, these farmers
need to be able to harvest a crop as well. With this in mind, the
Inter-American Development Bank provided CIAT with funds to
develop a crop-pasture system for the savannas. After testing a
number of crops, rice emerged “as a clear winner”, says Elcio
Guimaries, a plant breeder at the centre.

One of the problems of finding a rice for savannas is that, al-
though the crop grows in a wide range of soils, acid soils are
usually not conducive to its
growth. (Farmers have suc-
ceeded in growing rice on
Brazilian savannas but only
after heavy use of chemi-
cals, such as lime, to reduce
acidity.) CIAT, as part of the
Rice Programme that it has
also been running since
1967, began by selecting
varieties that had been de-
veloped for upland areas in
the 1980s by the Interna-
tional Institute of Tropical
Agriculture in Nigeria and
the Paris-based Tropical Ag-
ronomical Research Institute
(IRAT). These varieties will
grow without the flooding
that is necessary for irri-
gated varieties grown in
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paddy fields, and are common in Latin America and Africa.

Upland rices have some tolerance to soil acidity and disease,
but they are susceptible to the brown planthopper pest and are
inferior in quality to the irrigated varieties. IRAT has developed
upland varieties for Madagascar that produce a better quality
of rice and have some resistance to the planthopper, but they
are sensitive to the acidity of the soil and susceptible to the
fungus, rice blast, which is one of the most serious rice diseases.

So CIAT crossbred the¢ most promising varieties and, in the
late 1980s, developed rice types that are partly resistant to the
planthopper. Eventually the research led to the development
of Oryzica sabana 6, which was released to farmers in late 1991
by a government agency, the Colombian Agricultural and
Livestock Institute. In eastern Colombia last year, farmers
turned over about 4000 hectares of their savanna—between
300 to 600 metres above sea level—to rice-pastures. Research-
ers say the first-year results are highly encouraging.

Under the system, fai: -ers plant their rice and grass-legume
pasture at the same time. In May, after preparing and fertilis-
ing the land, they plant the rice in rows and scatter the mixture
of improved grasses and legume seeds, Last year, farmers
harvested the rice after thcee to four months and then grazed
cattle on the pasture. Adequate rainfall, equivalent to about
1500 millimetres a year, made irrigation unnecessary, and the
rice yielded about 3 tonnes per hectare—three times the
normal yield for an upls \d rice. CIAT estimates that fanmers
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Cut and carry: Brachiaria grasses are
vulnerable to leafcutter ants that
cut and remove vegetation

need to obtain 2 tonnes of rice
a hectare in the first year to re-
cover the initial costs of estab-
lishing a rice-pasture system.

Some farmers dre seeing the
rice-pasture system chiefly as a
means to raise livestock produc-
tion. “We have planted 450 hec-
tares of rice and Brachiaria
dictyoneura,” said an assistant on
a cattle-raising farm in eastern
Colombia, “but intend to remain
cattle raisers.” The farm had
adopted the new system because
it wanted “higher quality pas-
tures to grow more and better
cattle on less land”.

Farmers found that the pasture
grew faster because of the small
quantities of fertiliser they used
for the rice. Normally it takes
about a year to establish im-
proved pasture but the period
reduces to four or five months when rice is planted. The
pasture is also richer, allowing the density of cattle to be
increased. Farmers who could once stock their land with only
one cow every 10 hectares are now thinking in terms of two
animals per hectare. They also found that cattle put on weight
even faster when grazed on land where rice has just grown,
because of the richer grass. Under the grass-legunie regime,
farmers waited two years before taking their cattle to market;
now they may be able to sell the animals within 16 months.

Quality crop

The only drawback for the farmers who grew rice in 1992 was
its quality. O. sabana 6 is considered equivalent to upland rice
in quality, which sells for about 30 per cent less than irrigated
rice. The Rice Programme has recently developed a new vari-
ety for the savannas, CT 10037, which the centre will release to
farmers this year. The new variety yields 10 per cent more rice
than O. sabana 6, and gives a grain quality that should fetch
around the same price as irrigated rice.

CIAT is keen to emphasise that rice will not succeed in poor
savanna soils if it is grown alone. Tests by the centre with
monocropping, where no grass-legume pastures were sown,
show that rice yields are good in the first year on savannas, drop
considerably in the second year, and are down to almost
nothing in the third. Even when a grass-legume pasture is sown,
rice should not be grown continuously: “No more than three
or four years,” says José Ignacio Sanz, coordinator of CIAT's
rice-pasture project, He stresses, however, the variability of the
time limit: “It all depends on management—Iland preparation,
fertilisation, weed infestation, pest incidence and so on.”
Farmers might think in terms of having up to half their land
under rice-pasture at any one time and half under pasture only.

Sanz believes that the rice-pasture system is not only profit-
able but also protects the environment. Using savanna in this
way helps to maintain soil fertility, as nutrient recycling is gen-
erally efficient. “Continuous monocropping is avoided," he says,
“and we don't need a lot of land preparation that leads to

David C HoustorvBruce Coleman
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erosion, or heavy pesticide and fertiliser use.” This also helps
to reduce the amount of chemicals leaching into groundwater.
If agricultural productivity from savannas can be increased by
this rice-pasture system, there would also be less pressure to
clear forests for growing crops or rearing cartle.

Nonetheless, there is a danger that farmers with large hold-
ings of savanna, or people with money to buy land, will believe
there is a killing ta be made out of
growing rice on s savannas and
will try to cultivate it in mono-
cropping fashion. This could ruin the
already fragile savani:as. “Farmers in
the area are excited by the realisation
that they can grow rice on the
savannas, but we want them to un-
derstand that the system is fragile,”
says Guimarées.

Froghoppers and leafcutter ants
pose another problem. Many
Brachiaria grasses are susceptible to
attacks by froghoppers, and also to
leafcutter ants that cut and carry
away pieces of vegetation to use as
fertiliser for the fungus on which
they feed. One species, B. brizantha,
is “highly resistant to froghoppers,
but more demanding in soil fertility,”
says Stephen Lapointe, an ento-
mologist at CIAT. Within a few years
of sowing this grass, the soil becomes
very impoverished. The centre now
has a major breeding programme
under way with a number of
species including one from Brazil,
B. ruziziensis, which also has a repu-
tation for good nurritional quality.

The search for a grass that is

19 June 1993

resistant to leafcutter ants is less advanced, but the
problem .can be alleviated by tilling the land thor-
oughly, which destroys their nests.

Breeding for tolerance and, ultimately, resistance
to pests and disease is seen by CIAT scientists as vi-
tal in view of the price of insecticides and their envi-
ronmental side effects. The Colombian government
has eliminated subsidies for agrochemicals over the
past two years, and this has encouraged the search
for natural methods of pest and disease control.

Weeds have also emerged as a problem in tests.
The complex and irregular distribution of the various
species on the savannas means that chemical control
with weedkillers is not possible. The rice-pasture
team is now concentrating on methods of preparing
the soil that will check the growth of weeds.

Crop searching

The Tropical Pastures Programme is continuing
its research on identifying and developing legumes
that, when grown as part of a rice-pasture system,
could help to increase the sustainable fertility of
the savanna soil. Lapointe says Stylosanthes capitata
is particularly suitable, having an “excellent adapta-
tion to very low fertility acid soils, particularly
light-textured soils” such as the sandy soils of
the savanna. Research is also continuing on other
crops that could grow in South American savannas, including
maize, sorghum and soya bean. “Savannas are very
underutilised,” says Sanz.

While CIAT's rice-pasture system could not be applied directly
to savannas on other continents or agroecosystems because
of the differences in soil composition, the principles of crop-
pasture integration and the research behind it could be
useful. Africa has tropical savannas
similar to those in South America,
many of them in the dry Sahelian
zone, which lies to the south of
the Sahara.

In South America itself, the rice-
pasture system could help to alleviate
poverty among farmers with small
holdings in the savannas. Many farms
are between 100 and 200 hectares,
which means they can keep a maxi-
mum of only 20 cattle and grow no
crops. With a rice-pasture system,
farmers can keep more cattle, grow
and sustain a crop, and make a profit.

But the limited pace of land reform
in South America means that the
continent’s vast estate farms still
thrive. At least some of the rice, extra
meat and milk produced under rice-
pasture, especially on large farms, is
likely to be exported and make little
contribution to alleviating hunger
and poverty. For the many landless
and urban poor of the continent,
who cannot afford the fruits of sci-
ence, it is by no means certain that
the system will bring any benefits. O

Clear winners: rice, pasture grass and legumes can
grow well together

John Madeley s a freelance writer.
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Looking upwards to grow more beans

eople in the Great Lakes Region of

central Africa—Burundi, Rwanda

and western Ziare—are very fond of
their beans; on average they eat 50 kilos of
beans a year each. They eat bean leaves,
green beans and fresh bean seeds as
intermediary foods between dry bean
harvests.

The bush beans of the area, often grown
under bananas, give some of the highest
yields in the world. But with populations
growing, and little or no new land to grow
beans, output needs to increase. And to do
that, farmers are looking upwards.

The regional offict of the International
Centre for Tropical Agriculture has helped
to develop climbing beans, that grow
climbing upwards o:1stakes. “Farmerswho
grow climbing beans can almost double
their yields compared with traditional
varieties. Whereas bush beans might yield
around 700 kilos per hectare, the new
climbing beans can yield as much as 1,400
kilos a hectarein the same area”, says CIAT
plantbreeder, Julia Kornegay. And climbing
beans are often more tolerant of disease.

The most fawoured climbing bean is
known as Umubano. Originally introduced
by CIAT from Mexico this has adapted well
to local conditions, and farmers are keen
to plant more.

Give us the stakes and watch us climb.
Beans in Africa’s Great Lakes Region
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Looking upwards to grow more beans

...and we'll soon be up this tall

Problems

But tkere are problems. “The major
problem with the climbing bean is that
theyneedstaking material”, says Kornegay;
“climbing beans in Latin America are
normally grown with maize, and climb up
the maize stalk. This keep them off the
ground. But in the Great Lakes Region,
very little maize is grown. So we had to
introduc: a technology to stake the
climbing beans. This means that staking
material is needed, trees for example, but
we wanted to avoid putting pressure on
the forests.

“With tke help of farmers who were
involvedin theresearch onclimbingbeans,
we have designed other technologies that
can be used for staking the climbing bean.

Several ways have been explored, such as
careful management of trees in the area,
sclective pruning, better use of stakes etc,
and growing other crops, sesbania is one,
that provide natural staking material.
Rwanda has trces such as eucalyptus and
acacia that need to be selectively pruned”.

The stakes do not necessarily have to be
very strong; bamboo material is more than
adequate, and the growing banana plants
are sometimes suitable, In all, farmers are
familar with about 15 plant species that
can provide them with stakes.

Under good soil fertility conditions, the
beans can climb well over 2 metres,
Kornegay points out, "but the farmer may
not have a stake that high. What they do
then is to wind the climbing bean plant
back down the stake, so it grows
downwards”.

Within 2 to 3 years, more than 2000
farmers in the Great Lakes Region have
started to grow the climbing bean; the
normally good rainfall in the area allows
them to grow 2 crops a year.

13
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Natur und Wissenschaft

Herzmittel schiitzen auch GefalB3e

Stickoxyd mit vielfiltigen Wirkunger) ' T.cphylaxe des Infarkts?

e

Als Alfred Nobel im vergangenen Jahr-
hundert die kontrollierte Sprengung mit
Nitroglyzerin erfand und spiter denseiben
Stoff als Medikament zur Linderung sei-
ner schmerzhaften Herzanfdlle erhielt,
empfand er dies als eine besondere Ironie
des Schicksals. Doch er ahnte nicht, daB es
noch hundert Jahre dauern sollte, bis man
die molekulare Wirkungsweise des nitrat-
haltigen Herzmittels zu verstehen begann.
Erst in der jiingsten Zeit hat man erkannt,
dall.viele der altbewihrten Herzmittel, dip-
peliBerweiternd wirken und das Herz ent-
lasten, {iber die Freisetzung von Stickoxyd
NO) viitken” ' A

Die empirisch gefundenen Medikamente
ahmen einen Vorgang nach, der sich auch
unter notmalen Verhillnissen an den Blut-
gefalen abspielt. Das Endothel, jene einla-
gige Zellschicht, die die GefdbBe innen aus-
kleidet, wird durch ganz verschiedene Bo-
tenstoffe angeregt, Stickoxyd freizusetzen.
Das Stickoxyd veranlaBt dann die glatten
Muskelzellen, welche die GeliBe umbhiil-
len, sich zu entspannen. Auf diese Weise
wirkt es gefaBerweiternd. Solange man sei-
ne chemische Natur noch nicht kannte,
hatte man den im Endothel pebildeten
blutdrucksenkenden Stoff daher auch als
endothel-abhangigen relaxierenden Faktor
(EDRF) bezeichnet.

Schach dem
Cassava-Hornwurm

Diese Raupe, ein sogenannter Horn-
wurm, kann an der befallencn Pflanze
keinen Schaden mehr anrichten. Das
Insekt wurde das Opfer von Granulose-
Viren. die zur biologischen Schddlings-
bekampfung genutzt werden. Forscher
des Internationalen Zentrums fiir tropi-
sche Landwirtschaft (Ciat) in Cali/Ko-
lumbien haben iiber vicle Jahre hinweg
Erfahrungen mit diesen Viren gesam-
melt. Der Hornwurm ist ein gefiirchte-
ter Schadling. Er befdllt die fiir die Er-
nahrung der Bevilkerung wichtigen
Cassava-Pflanzen und kann zu erhebli-
chen Einbufien bei der Ernte fiihren,
Grundlage fiir das biologische Praparat
sind infizierte Hornwurm-Raupen. Die-
se werden zerkleinert und zu ciner
Sprihlisung verarbeitet. Die Wirkung
setz1 allerdings nicht so0 prompt ein wie
bei chemischen Insekriziden. Es kann
mehrere Tage dauern, his die gefrifigen
Raupen dem Angriff der Viren erlic-
gen. Die biologische Schidlingsbekdmp-
Jung erfordert daher regeimdfiige Be-
obachtungen in den Cassava-Plantagen.
Es kommt darauf an, einen drohenden
Befall maglichst friihzeitig zu erkennen
— in einer Phase, in der die Raupen
noch klein sind. Nur dadurch ist gewdhr-
leistet, daf die Raupen, die insgesamt
Jiinf Entwicklungsstadien durchlaufen,
rechizeitig bekdmpfi werden.

Foto Ciat

Da die Wirkung der peliBerweiternden
Nitratverbindungen bei einer Dauerbe-
handlung nachfaBt, hat man neue Herz-

ymittel entwickelt, die diesen Nachteil nicht

haben. Ein solcher Stickoxydspender der
zweiten Generation ‘ist das Molsidomin.
Es handelt sich um eine recht komplizierte
chemische Verbindung, in der das Stick-
oxyd in eine Ringstruktur eingebunden ist.
Im Korper wird das Priiparat so verdn-
dert, daD sich das Stickoxyd spontan ab-
spaltet. Weil das Zwischenprodukt im Ge-
gensatz zu den organischen Nitraten nicht
aul die Wirkung cines Enzyms angewicsen
ist, bleibt die Toleranzentwicklung aus.
Selbst in jenen Fillen, in denen die Nitrate
+keine geliBerweiternde Wirkung mehr zei-
gen, kann das Molsidomin den Patienten
noch helfen.

F =rhier der Firma Hoechst haben vor
kurzem eine weitere chemische Verbin-
dung entdeckt, die spontan Stickoxyd frei-
setzt. Es handelt sich wie beim Molsido-
min um eine komplexe Stickstofl-Sauer-
stofl-Verbindung, ein Sydnonimin. Das als
CAS 936 (Pirsidomin) bezeichnete Mole-
kiil besitzt eine langanhaltende blutdruck-
senkende Wirkung. Hunde mit hohem
Blutdruck, die das Priparat erhielten, ent-
wickelten keine Toleranz. Auch die schon
lange zur Blutdrucksenkung verwendelen
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"ACE-Hemmer wirken letztlich iiber 'das
Stickoxyd, Die ACE-Hemmer, dic in die
Rejulatlon ded Blutdrucks eingreifén, Tak-
ren zur Anreicherung des BotenstolTs Bra-
dykinin. Das Bradykinin regt seinerseits
die Synthese von Stickoxyd im Endothel
der GefaBe an. Diese Medikamente [or-
dern also die korpereigene Bildung von
Stickoxyd,

Dus Stickoxyd wirk! jedoch nicht nur ge-
fiBerweiternd,; es schiitzt die Endothelzellen
auch vor krankhaften arteriosklerotischen
Verdnderungen, die durch mancherlei inne-
re und duBere Faktoren begiinstigt werden,
etwa bestimmte genetische Veranlagungen
oder hohe Cholesterinkonzentrationen.
Das Stickoxyd unterdriickt die Vermeh-
rung der glatten GeldBmuskelzellen, die
nach Verletzungen des Endothels in den
Hohlraum der GefaBe hineinwuchern und
die Bildung von Blutgerinnseln fordern.
AuBerdem hemmt es die Vemehrung und
das Verklumpen der fiir die Blutgerinnung
verantwortlichen Blutplatichen.

Zu fatalen GefaBverschliissen kommt es
vor allem bei Patienten mit Bluthoch-
druck, arteriosklerotischen Ablagerungen
und Zuckerkrankheit. Untersuchungen an
Kaninchen zeigen, dal man gestreBtes En-
dothel durch eine medikamentos verstark-
te Bildung von Stickoxyd vor krankhaften
Ablagerungen bewahren und vorhandene
Schiden igst ilweise zum Ver-
schwinden bringen kann. Die Forscher
hoffen zudem, mit den gefaBschiitzenden
Stoffen die Schadigung des Herzmuskeis
nach einem frischen Infarkt in Grenzen
halten und die Sterblichkeit dadurch sen-
ken zu kénnen. bh
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Maniok von steilen Hangen

Stanffurter Allgemeine

Neue Anbauformen.in Kolumbien erprobt / Weniger Bodenerosion

Maniok zihlt zu den wichtigsten Nah-
rungspflanzen i, den tropischen Lindern
der Erde. Schitzungsweise 800 Millionen
Menschen ernidhren sich davon. Die auch
Cassava genannte Staude bildet groDe, star-
kehaltige Wurzelknollen,. aus. denen sich
etwa Mechl gewinoen. 1a8t. Zwar-enthalten
die Knollen eine giftige Blausiure-Verbin-
dung, doch wird diese durch Erhitzen un-
schadlich. Maniok liebt warm-feuchtes Kli-
ma und viel Licht, stellt aber an den Boden
keine groBen Anspriche.:

Viele Bauernsin-den:tropischen Liandern
sind dazu iibergegangen, Maniok an gero-
deten Berghdngen anzupflanzen. Dort kon-
nen sie noch einigermaBen erschwingliches
Land erwerhen Es handelt sich oft um
leichte, wemg entwickelte Boden, soge-
nannte Inceptisole. Da Maniok den Boden.
nicht das ganze Jahr iiber bedeckt, gibt es
aber an den Steillagen groBe Verluste durch
Erosion. -Messungen an Hangen mit einer
Neigung von 10 bis 15 Prozent zeigten, dal
innerhalb eines Jahres zwischen 8 ufid 13
Tonnen Bodenmaterial abgetragen wurden,
Das ist zwar weniger als ein Zehntel der
Erosion auf unbebauten-Flachen, aber im-
mer noch viel zuviel.

Forscher des.Internationalen Zentrums
fur tropische Landwirtschaft (Ciat) in Cali/
Kolumbien suchen seit einigen Jahren nach

Méglichkeiten, durch veranderte Anbau- -

formen die Bodenerosion zu verringern.;
MaBgeblich- unterstiitzt werden sie dabei
von deutscher Seite. Wissenschaftlicher
»Yater' des Projekts ist Dietrich Leihner
vam [nstitut fiir P{lanzenproduktion in den
Tropen und Subtropen an der Universitdt
Hohenheim.” Leihner, der selbst lange am
Ciat gearbeitet. hat, begann vor sechs Jah-
ren mit Untersuchungen jiber die geeignet-
ste’ Formn:nies-Mamok-Anbaus. Das Bun-
desminsterivm.fir: Wirtschaftliche Zusam-
menarbest finanziert das-Yorhaben.
Zur“Vearnderung. der Erosion ist cs
wichtig, daB der Bodep schionend bearbei-
tet-wird=Das allefn reicht:aber nicht..Gele-
gentlich ver-ycht man;;durch Damme dem
Abtragientgegenzuwirken. Gerade auf gro-
{len Flachen ist das aber schwer zu verwirk-
lichen.: Eine andere Méglichkeit bestcht
darin, neben dem Maniok noch weitere Ge-
wichse anzupflanzen. Freilich kommt es

dadurch zu einer Konkurrenz um Platz,
NaéhrstofTe, Wasser und Licht. Wie die Ver-
suche von Leihner und seinen Mitarbeitern
zeiglen, konnen Barrieren aus Grasem
recht wirkungsvoll sein. Bewihrt hat sich
das Vetiver-Gras. Es fiihrte wahrend der
vier Jahre dauernden Versuche nur zu ge-
ringen Minderertrigen an Maniok. Freilich
wichst es nicht so gut an wic eine andere
Art, das Guatemala-Gras. Die Erosion lieB
sich drastisch senken. Gegenwirtig unter-
sucht marr sicbery Grasarten auf ihre Eig-
nung als Barrieren,

‘Ebenfalls erfolgversprechend sind Versu-
che, den Boden zwischen den Maniokpflan-
zen durch Untersaaten zu schiitzen, die jh-
rerseits als Viehfutter genutzt werden kon-
nen. In Frage kommen vor allem Hilsen-

frichtler wie Centrosema acutifolium und,

Galactia striata, die zur gleichen Pflanzen-
familie gehoren wie der in gemafigten Brei-
ten bekannte Klee gder die Luzerne. Einrei-

hig gesit, bedeckten diese Gewichse im er-

sten Untersuchungsjahr den Boden recht
gut. Der, Schatten der Maniokpflanzen
machte ihnen wenigyaus, und sie stellten
auch keine allzu grolle Konkurrenz fiir die
Nahrungspflanzen dar. Allerdings bleibt
ein groBer Teil des Bodens unbedeckt, so-
lange die Maniokstauden -klein- sind. Auf
den.mit Hilsenfriichtlern bepflanzten Fla-
chen gab es groBe Unterschiede in der Ero-
sion: Mitunter! wurden. jéhrlich nur 2,9
Tonnhen Boden' je' Hektar abgetragen, ein
andermal registrierte man sogar 30 Ton-
nen. Die schlechten-Ergebnisse dirften auf
das anfangs zdgerliche. Wachstum der Hil-
senfrichtler zuriickgehen. Auch Trittschi-
den, die beim Nachsden entstanden waren,
spielten wohl eine Rolle

Wie_ hdch’ die Erosion ist,*hingt auch
vom Maniok selbst ab. Es gibt Varietilten,
die den Boden unterschiedlich stark bedck-
ken.! Die Sorte .,Algcdana® etwa erwies
sich in dieser Hinsicht als dreimal so wirk-
sam wie dic Sorte MCol 113. Am Ciat will
man nun Sorten ziichten, die bestmdglichien
Bodenschutz und hohen Ernteertrag verei-
nen. Diese Forschungen sollen helfen, die
Lebensgrundlage der Kleinbauern zu erhal-
ten. Nur wenn dies gelingt, kann auch der
Drogenanbau in der Region zuriickge-
drangt werden. R.W.

Nature and Science:
Cassava on steep hillsides
Experimental new form of planting in
Colombia/reduces soil erosion
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M .Ok von Steﬂen Héngen Cassava on steep hillsides
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Muaniok wdchst auf den degradierten
Hdangen der Kordillere nur langsam. Er
steht daher im Ruf, die Erosion zu for-
dern. Konnte man den Bodenabirag auf-
halten und die Fruchtbarkeit erncuern,
wirde auch Maniok krdftiger wachsen,
den Boden schneller bedecken und seiner-
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Nature and Science:
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seits die Erosion weiter vermindern. Le-
guminosen cwischen den Maniok-Pflan-
zen oder Grasbarrieren aus Elefantengras
vermindern den  Bodenabtrag  dewtlich,
machen aber dem Maniok Nonkwrren:z.
AMan sucht deshalb nach besser geergine-
ten Erosionbremsen. Foto 12 Leihner
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Agrarforscher im Kampf gegen

den Hunger

Vom Wunderweizen bis zur freundlichen Wespe /

Yon Carola Kaps, Washington

Bch.:;- are wlaubt Dravd Jewel e kier-
nes wurmenen nach derr anderen aus
den suipsschinzten Maisstauden. Fast zan-
fich wiegi er i in seiner breiten Hand, ehe
er sie soreialug in enen kieinen Behalter
legt. in dem scl:on Hunderte von Maisbau-
ern gefurchiete Schadlinge wimmeln. die
Maisstammbonrer, Mit emnem  scharfen
Dolen, der im giedenden Licht der mexika-
nischen Sonne blitzt, schneidet der bartige,
vizrschrotige Mann mit dem sonnenver-
brannien Gesicht geanidig Marsstaude um
Muissiaede aufl, um das Vermichtungswerk
der kicinen Maden cingehend zu betrach-
ten. Statiden. i denen de gefrifigen Wiir-
mer nur wenige kurze Straben pezogen ha-
e, werdsn e wernvelisg Zuchimatenal
auseeson

rt. der Rest hommt aufl den
K omposthavien

David Jewel st Agrarforscher im Inter-
nattonaten Weizen- und Mais-Institut (Ab-
kurzung: CIMMYT) in Mexiko und auf
der suindicen Suche nach immer kraftige-
ren, enrugreicheren und klimausch besser
angepafien  sowie  widerstandsfahigen
Muissorten. Zum  Forschungsalllag  des
Neuseclinders pehért die Arbeit auf den
Feldern dzr Versuchsstauion Thaltigapan;
sic liegt in der heiBesten und trockensten
Region Mexikos, im Staat Morelos. Jewel
sl nur ciner ven zahireichen Agronomen,
die wichzentl=sh mindesiens einmal ihren
Compuier in den bequemen, kuhlen Biros
und Laborrdumen des Haupiquartiers vor
den Toren von Mexiko-Stadt mut den stau-
bigen, heiBen Feldern in Thalugapan oder
einer der underen vier Versuchsstattonen
vertauschen. In den sisbziger Jahren, als
noch der weltberihmte Forscher und Frne-
densnobeipreistriger Norman Borlaug zur

/ Wi <54
> PR f il
i dEete ﬁa / i
Gusiovdo A. Nores vom Institur fir

Internationale Tropenforschung in Cali/
Kolumbien .

Forschungsmannschaft des Instituts gehor-
te, verbrachten die &gronomen den groB-
ten Teil ihrer Arbeitszeit aul den Feldem,
um am lebenden Ob:ekt ihrer Arbeit nach-
zugehen. Borlaug, der mit der Zichtung
des mexikanischen Wunderweizens als ci-
ner der Viter der .Griinen Revolution® in

Biar Dvdc vttt Aadstn feimezos o Linw

die Agrargeschichte eingegangen ist, trieb
seine Mitstreiter unbarmherzig aufs Feld;
nur dort und nicht am Schreibtisch konn-
ten seiner Ansicht nach die wichtigen Er-
kenntnisse gefunden werden, die es erlaub-
ten, einer explosiv wachsenden Weltbevol-
kerung ausreichende !Nahrung zu sichern.
Dank der neuesten Erkenntnisse von
Gentechnik und Molekularbiologie kann
die schweiBtreibende Arbeit aul dem Feld
heute zwar etwas vorringert werden; einen
Ersatz fir die mihselige, langwierige
Zuchtarbeit bicten die neuen wissenschaftli-

Agricultural research fights hunger

From wo

1uf der Suche nach den richiigen Sorten

chen .Methoden aber noch lange nicht.
Auch heute noch digert es mindestens
zwolfl bis funfzehn Jahre, bis die Forscher
sicher sein konnen, dal eine neue Sorte alle
gewiinschten Eigenschalien hat, sagt Jewel,
der bei CIMMYT auch als fhrender Mo-
lekularbiologe git. In Thalugapan wird da-
her micht nur nach einer Maisstaude ge-
forscht, die dem Maisbohrer Widerparn
bietet. Daneben laufen auch Bemihungen,
dirrebestandige Maissorten zu entwickein.
Ziel der unzihligen Kreuzungen ist es, eine
Staude zu finden, bei der die mannliche
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und die weiblichs Blite fast zeitgleich auf-
bricht; nur so kann eme Befruchtung unter
dem dirrebedingten StreB  sichergesteil:
werden. Auf cinem dritten Versuchsield ar-
beitet ein Maisforscher aus Island an einer
neuen Maissorte fiur das Hochland von
Zimbabwe. Frwunscht wird eine moglichst
kurze Staude uni sparlichem Blanerwuchs.
die dem Wind des Hochlands widersicht
und auch bei enger Bepflanzung die Son-
nenbestrahlung der reifenden Kolben zu-
1aBt. AuBerdem soll der Maiskolben mog-
lichst tief an der Staude sitzen. um Wind-
bruch und damit Ernteverluste zu verhin-

Das Wunder der
haarigen Kartoffel

Was in Thaltigapan geschicht, ist nur ein
kieiner Ausschnitt aus der taglichen Arbeit
der sechzechn internationalen Agrarfor-
schungsinstitute, deren Auftrag es ist, den
.Armsten der Armen* in den Entwick-
lungslindern mit verbesserien landwint-
schaftlichen Produkien und Produktions-
techniken ein ausreichendes Auskommen
und eine ausreichende Emahrungsbasis zu
sichern. Auf dem lateinamerikanischen
Kontinent gibt es auBer CIMMYT noch
das Institut fir Internationale Tropenfor-
schung (CIAT) in Cali, Kolumbien, sowie
das Internationale Kartoffelinstitut '(CIP)
in Lima, Peru. Auch von diesen beiden
Schwesterinstituten lassen sich eindrucks-
volle Forschungserfolge aufzihlen. Das
~Wunder der haarigen Kartoflel“, an deren
zarten Harchen die Schadlinge festkleben
und jammerlich verhungemn, setzte im letz-
ten Jahr die Welt in Staunen. Noch wichti-
ger fur den Geldbeutel und die Gesundheit
der armen Pauern in den Entwicklungs!d ~
dern sind freilich die Ziichtungen von wi-
derstandsfihigen, resistenten Kartoffelar-
ten, die nur ein MindestmaB an Pflanzen-
schutzmitteln erfordern. Ein groBer Fort-
schritt ist auch die Entwicklung des Kartof-
felsamens; statt der aufwendigen und kost-
spieligen Lagerung von Tonnen von Steck-
kartoffeln konnen die Bauvern heute das
Saatgut in einem Marmeladenglas aufbe-

wahren. Eine Handvoll Samen reicht far
ein zwei Hektar groBes Feld aus, fur das
man friher zwei Tonnen SaatkartofTeln
brauchte. Einen Gberzeugenden Beweis fur
dic effiziente und kostengunstige Arbeit der.
Forschungszentren steuert auch Anthony
Bellotti bei, der im Tropeninstitut in Cah
die entomologische Abteilung leitet. In den
siebziger Jahren, erziihlt er, habe sich in
den Maniokfeldern Afrikas die Schmierlaus
wie der Wind ausgebreitet und die Nah-
rungsmitteibasis von mehr als 200 Millio-
nen Afrikanern bedroht, Die CIAT-For-
scher konterien mit der Einflthrung einer
kleinen Wespe als biologische ‘Wunderwaf-
fe. Das freundliche Insekt™ war erfolgreich
und im Gegensatz zu Pflanzenschutzmitteln
ungefahrlich fiir Mensch und Umwelt. Bes-
ser noch, es war billig. In der von der Uni-
versitit Berkeley erstellten Kosten-Nutzen-
Analyse rechnen die Okooomen mit ciner
Erfolgsrate von 1 zu 149; ein Forschungs-
dollar hat deminach einen volkswirtschallli-
chen Nutzen von 149 Dollar oder mehr als
3 Milliarden Dollar wihrend der letzten 25
Jahre ermoglicht. ,Unsere Anstrengungen
steigern nicht nur die Produktivitit®, sagt
CIAT-Direktor Gustovdo Nores mit be-
rechtigtem Stolz; fast noch segensreicher
seien die Auswirkungen fir die Umwell.
Fir Bauern, die hohe landwirtschaftliche
Ertrige bei angemessenen Produktionsme-
thoden erwirtschafteten, besiehe kein An-
reiz, in die Stadte abzuwandern; vor ihnen
sei auch der Wald sicher.

Finanziert werden diese Forschungsan-
strengungen weitgehend von der sogenann-
ten ,.Consultative Group for International
Agricultural Research* (CGIAR). Diese
Gruppe formierte sich 1971 unter der Fiih-
rung der Weltbank mit dem Ziel, die Erfol-
ge der ,Griinen Revolution® méglichst al-
len Entwicklungslindern zugiinglich zu ma-
chen und ihre landwirtschaftlichen Proble-
me mit Hilfe modemer wissenschafllicher
Methoden zu losen. Vierzig bilaterale, mul-
tilaterale und private Geber haben seither
jahrlich zwischen 250 und 300 Millionen
Dollar fir die Forschungszentren aufge-
bracht. Doch das Geld flieBt inzwischen
spiirlicher. Deutschland steuert gerade 13,2

Millionen DM bei und sucht, wie alle ande-
ren Geber auch, nach Einsparungsmoglich-
keiten.

Die Wurzeln fiir das Netz der internatio-
nalen Agrarforschungszentren hatten die
beiden weitsichtigen amerikanischen Stif-
tungen, Rockefeller und Ford, schon kurz
nach dem Zweiten Weltkrieg mit der Grin-
dung des Internationalen Reisinstituts
(IRRI) auf den Philippinen und des Inter-
nationalen Weizen- unhd Mais-Instituts in
Mexiko gelegt. Die Griindungsviter gaben
den beiden Zentren den Auftrag, mit Hilfe
verbesserten Saatgutes die Produktioh die-
ser wichtigen Grundnahrungsmittel in der
Dritten Welt zu erhdhen. Die bemerkens-
werten Erfolge dieser ersten Forschungsein-
richtungen veranlaBten die beiden Stiftun-
gen zu zwei weiteren Griindungen: In Nige-
ria schufen sie das Internationale Institute
of Tropical Agriculture (1ITA), das sich mit
der Landwirtschaft in den feuchten Tropen
befassen sollte. Gleichzeitig wurde ihm die
Forschungsverantwortung fir die Maniok-,
Reis- und Maisproduktion in Afrika uber-
tragen. In Cali, Kolumbien, hoben sie das
Internal Center for Tropical Agriculture
(CIAT) aus der Taufe. Neben der For-
schungsverantwortung fur die sauren Sa-
vannenboden in den Tropen sollte sich
CIAT auch um die Bohnen-, Maniok- und
Reiserzeuguny in Lateinamerika kiimmern,
Spater kamen unter Fithrung der CGIAR
andere Zentren in Indien (Tropenfor-
schung), in Westafrika (Reis), in Syricn
(Wiistenforschung), Peru  (KartolTel),
Athiopien (Tierhaltung). Kenia (tropische
Krankheiten), Rom (genetische Vielfalt),
Den Haag (Zusammenarbeit mit nationa-
len Programmen), Sri Lanka (Bewasse-
rungswirtschaft), Washington (Nahrungs-
mittclpolitik) und Kenia (Forstwirtschalt)
hinzu,

Mit diesen Zentren konnten die von
CGIAR finanzierien Forscher alle fiir die
Entwicklungslinder wichtigen Nahrungs-
mittel, aber auch alle geographischen und
klimatischen Zonen abdecken. In ihrer er-
sten Arbeitsphase ging es den Forschern
nur darum, die Nahrungsmittelproduktion

"}"‘ Foto Lynn Johnson
-k r-

In einem
biotechnischen Lubor
in Minnesota, wo das
erste transgene
Getreide von dem
Mikrobioclogen Ron
Lundquist erschaffen
wurde




so rasch und so nachdricklich wie maglich
zu steigern. Der Erfolg lieB nicht lange auf
sich warten. Die von den Fachleuten in den
Minfziger Jahren vorhergesagten Hungers-
note konnten mit der Einfiihrung ertragrei-
cher, widerstandsfihiger Sorten nicht nur
verhindert werden. Innerhalb von vierzig
Jahren waren dic Lander der Dritten Welt
sogar in der Lage, ihre Nahrungsmittelpro-
duktion zu vervierfachen.

Auch fur den lateinamerikanischen Kon-
tinent legen die drei dort beheimateten Zen-
tren Zahlen vor, die sich sehen lassen kon-
nen. In der Forschungsbilanz fir das Jahr
1992 stehen beispielsweise Forschungsaus-
gaben fiir Bohnen, Mais, Reis und Weizen
von 22,3 Millionen Dollar landwirtschaftli-
chen Ertragen von einer Milliarde Dollar
gegeniiber. Bauern, die sich die landwirt-
schaftlichen Forschungsergebnisse der drei
Zentren zunutze gemacht haben, haben
demnach ihren Einsatz um das 46fache er-
héht. Stolz sind die Forscher auch darauf,
daB ihre Arbeit es Lateinamerikas Bauern
ermbglichte, im Wettrennen zwischen Be-
volkerungswachstum und Nahrungsmittel-
produktion die Nase vorn zu behalten.
Mais, meint CIMMYT-Direktor Donald
Winkelmann, werde in den nichsten Jahren
aufgrund der Doppelverwendung als
Grundnahrungsmittel und Viehfutter die
groBten Wachstumsraten realisieren. Der
aus Nebraska stammende Okonom rechnet
mit einer Produktionssteigerung von jihr-
lich vier Prozent. CIMMYT hat den Ehr-
geiz, diese Entwicklung mit immer besse-
rem Saatgut nach Kriften zu unterstitzen.

Drei Milliarden
hungrige Miuler mehr

Schon heute haben Samen aus der Gen-
bank des Instituts bei rund 70 Prozent der
Weltproduktion von Mais Pate gestanden.
Mit seinen Zuchterfolgen trage CIMMYT
zu ,mehr Wachstum und steigenden Ein-
kommen in den Entwicklungslandern™ bei
und werde so seinem Grindungsauftrag
vollstindig gerecht, sagt Winkelmann.
Auch die Umwelt komme nicht zu kurz, da
wir den Bauern groBere Ertragsmoglich-
keiten auf den Boden erdffnen, die es ver-
kraften konnen®, i

Ungeachtet dieser beachtlichen Erfolge,
haben die internationalen Agrarforscher
grofle Sorgen. Dic Ebbe in den Kassen der
Industrielander hat in der internationalen
Landwirtschaftsforschung tiefe Spuren hin-
terlassen. Zwischen 1980 und 1990 hat sich
der Anteil, der von der internationalen Ent-
wicklungshilfe far Landwirtschaftspro-
gramme ausgegeben wird, von 22 auf 14
Prozent vermindert. Auch die internationa-
len Entwicklungsorganisationen haben ihre
Ausgaben fur die Landwirtschaft in diesem
Zeitraum um 2 Milliarden auf 10 Milliar-
den Dollar verringert.

Fir die Forschungsinstitute bedeutet
dies, daB das sorglose Forschen in der
Country-Club-Atmosphire der Zentren der
Vergangenheit angehért. Innerhalb von nur
funf Jahren hat beispielsweise CIMMYT
real mehr als ein Drttel seines Forschungs-
etats eingebuBt. Bei CIAT flossen statt zu-
gesagten 30 Millionen Dollar 1992 nur 26

Millionen Doll. * in die Kasse. In diesem
Jahr sind es noch weniger. Die Kartoffel-
forscher fiihlen sich noch am wenigsten ein-
geengt; wohl deshalb, weil die Kartoffel
von vielen als die WunderwalTe im Kampl
gegen den Hunger, als Vehikel der nachsten
.Grinen Revolution™ angesehen wird. Bei
keinem der wichtigen Grundnahrungsmit-
tel klaffe die Licke zwischen den derzeuti-
gen Entriigen und dem erreichbaren Poten-
tial so weit wie bei der Kartoffel, erklart
CIP-Direktor Hubert Zandstra. Dennoch

ist auch in Lima Sparen angesagt. Harte
Entscheidungen werden notwendig, wo ge-
kirzt, welche Forschungstiitigkeiten for-
ciert und welche abgebaul werden sollen. In
den drei Lueinumerikanischen  Zentren
herescht spirbare Unruhe. Zahlreiche For-
scher haben sich bereits nuch einem neucn
Arbeitsgebiel umgeschaut. Viele zittern um
ihren Arbeitsplatz, und andere fiirchten,
dal unter den einschneidenden Kiirzungen
die zukinfuge Forschungsarbeit leiden
wird. Sie zweifeln, ob die fir die hohe Qua-
litat notwendige _kritische Massc" beibe-
halten werden kann. Immer hiufiger miis-
sen die Zentren ihre an sich langfristige
Forschungsagenda auch nach den Wiin-
schen und kurzfristigen Launen der Geber
ausrichten. Mal liegen den Gebern die
Frauen in der Entwicklung besonders am
Herzen, mal die Regenwilder, dann wieder
der biologische Pflanzenschuiz. Neuerdings
haben die Umwelt und dic Umwelivertriig-
lichkeit der Landwirtschaft Hochkonjunk-
tur.

So verstindlich und angebracht die Auf-
forderung zum Sparen anch ist. so ungiin-
stig ist der Zeitpunkt. Denn seit zwei lah-
ren sinken in der ganzen Welt dic Hektar-
ertrage (Gr Reis und Weizen Im Erntejahre
1989/90 war auch das Wachstum der Fli-
chennutzung zum erstenmal gleich Null.
Dagegen ist das Wachstum der Weltbevil-
kerung ungebrochen. His zum Jahre 2010
missen drev Milliarden hungrige Miuler
mehr gestoplt werden. Zu dem Zeitpunkt
also, zu dem von dem technischen Fort-
schritt an der Wurzel” das Uberleben vie-
ler Menschen abhingt. drohen die sparli-
cher flicBenden Forschungspclder den drin-
gend notwendigen Fortchritt zu verbin-
dern. Die industriellen Geber, so scheint es,

wiegen sich in der falschen Sicherheit ihrer:

eigenen UberschuBiproduktion und verges-
sen, daBl der Nahrungsmticlkorb fiir alle
bald leer sein wird, sofern die Investitionen
n die Zukunft unterbleiben.

Die Umweltvertriiglichkeit
der Landwirtschaft

Freilich hat die Geldknappheit auch ihre
guten Sciten. Finmal treibt sie die bisling
verwohnten Forscher ius ihrer Betulichkeit
und zwingt sie dazu, die Geber mit neuen
mnovativen Ideen und Programmen zu
iiberzcugen und itus threr Reserve zu lok-
ken. Zum anderen haben die Zentren not-
gedrungen gelernt, dall im Zeitalter der
Kommunikation und des Wetthewerbs um
immer knapper werdende Mittel Offent-
lichkensarbeit eine wichtige Rolle spielt.
Auch sic miissen ihre vorachme Zuruckhal-
tung aufgeben Es gilt, das Produkt For-
schung moglichst attraltiv zu verpacken

und fachminnisch zu vermarkien. Die
Selbstverstandlichkeit, mit der in der Ver-
gangenheit die Gelder Nossen und der Wert
der Forschungsarbeit unerkannt worden
ist, ist ein fr allemal voibei. Eine kritische

entlichkeit stelll heute Fragen, wie und
zu welchem Zweck Steuergelder verwendet
werden, Immer wieder werden heute Zwei-
fel an dem Nutzen der internationalen
Landwirtschafisforschung und ihrem Bei-
trag fiir die grmsten Bevolkerungsschichten
laut und missen befricdigend beantwortet
werden.

Schwer tun sich dic Zentren zur Zeit vor
allem mit der Frage ninh der Umweltver-
triglichkeit der Landwirtschaft nnd dem
Beitrag ihrer Forschungsarbeit zur nuach-
haltigen Bewinschafung. Durch die Um-
weltkonferenz in Rio hat sich die Aufmerk-
samkeit der Weltdlentlichkeht voll auf die-
ses Problem gerichtet, Freilich haben die
Forschungszentren schon viel [riiher er-
kannt, daB die Landwirtschatt sich nicht
mehr allein nur aul die Ii'rhohung der Nah-

rungsmittelproduktion beschranken kann,

sondern der Pllege und Erhaltung der Res-
sourcenbasis fur das Wohl der zukiinfligen
Generationen cine chenso wichtipe Rolle
zukommt. Dicse Doppeliunktion. unter
dem Zauberwort |, Nachhaltigkeit”  be-
kannt, ist bereits 1987 zum idbcrgeordneten
Ziel der Forschungsurbeit der sechzehn
Zentren erhoben worden. Uber die Umset-
zung dieses Doppelzieles, vor allem aber
aber die entsprechende Gewichtung der
FPorschungsarbeit und die Verteilung der
knappen  Forschungsmittel streiten sich
nach wie vor die Ceister. Vor allem die
Zichter furchien, dall iiber der Beschalti-
gung mit soziodkonomischen Grundlagen,
mit (Oko-Regionen. Bodennutzungssyste-
men und Ressourcen-Management ihre Ar-
beit zu kurz kommt. . Unsere vordringliche
Aufgabe ist die Frhaltung der genetischen
Vielfalt, die Erhohung der Produktivitit
und die kontinuierliche Verbesserung unse-
res Saatgutes™, sagt beispiclsweise der pe-
ruanische Agronom und KartofTelziichter
Carlos Ochoa. Tm Samen und dessen ange-
zichteten Qualititen licge die Antwort [ur
de Ubcrwindung des Hungers und der Ar-
mut. Freilich wissen aber aoch die Ziichter,
dall sie oline bessere Bodennutzunyssyste-
me. ohne ellizienteres Management und
onne ein okonomisch vernarfliges Umfeld
noht auskommien konnen  Umgekehrt se-
hen dic Systemmanager und Belurworter
dir uabcdmgien Paorudt der Umwelt in
den Forschungsprogrammen  ebenso  die
Rodentung der Zichiung. Hubert Zand-
stra. der wohl leidenschaftlichsie Umwelt-
Befurworter im Kieis der CGIAR-For-
scher, inflt die 7Zwangseemeinschaft der
beiden  Zielsetzungen  wohl am besten:
~Wenn es uns nicht gelingt, die Nahrungs-
mvttelproduktion zu steigern, sieht die Zu-
kuntt, in der wir doppelt soviel Menschen
wie heute erniihren miissen, diister aus.
Crlewchsenig diirfen wir aber unsere natirli-
chen  Ressonrcen  nicht  vernachlissigen,
sondern miissen in ihre Erhaltung ausrei-
chend investicren. Vergessen wir dies, so
wird unser Nahrungsmittelkorh cines Tages
levr «em™ Dic umweltvertriigliche Land-
wirtschill st fiir ihn keine Option, sondern
der Schiiissel zum Uberleben.
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Erforsch und erfunden

Pop-Snack aus Peru

Popping-beans oder iiusias nennen sich
weiche Bohnen mit einem Geschmack zwi-
schen Erdniissen und Popcorn, die, unter-
stiitzt vom Kolumbianischen International
Center for Tropical Agriculture (CIAT),
auf ihre letzte Rettung durch Feinschmek-
ker der modemen Welt warten. Die rusias
konnten laut CIAT einen wichtigen Beitrag
zur Emidhrung leisten. Weil in den Hochla-
gen der Anden das Wasser bereits bei nied-
rigeren Temperaturen kocht, bendtigen ge-
wohnliche Bohnen, das Hauptnahrungsmit-
tel von 300 Millionen Armen in Lateiname-
rika, dort lange Kochzeiten und damit
knappes Brennholz. Anders die seit Urzei-
ten von den Indios angebauten Auras: We-
nige Minuten reichen, um sie auf einer
Pfanne wie Popcorn zu garen. Weil fir
Zichtungen zuwenig Geld da ist, konnen
die an extreme Hohen angepaBien ,Pop-
bohnen" bisher nicht iiber geographisch be-
grenzte Anden-Areale hinaus angebaut
werden. Julia Kornegay, Bohnenziichterin
am CIAT, erhofft sich allerdings vom Welt-
markt eine Chance fiir die ,Popbohnen"
und ihre peruanischen Farmer: Sie emp-
fichlt die Bohnen als EiweiB-Snack, zube-
reitet in den Mikrowellenherden der Kii-
chen des reichen Nordens. '

Research and discovery

Peruvian popping beans
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Protect crops without insecticides

Diario 16
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Cultivos protegidos sin
necesidad de plaguicidas

El Centro Internacioral de
Agricultura Tropical . (CIAT),
situado en Cali (Colomoia) ha
logrado un medio para contro-
lar; ¢] gorgojo del frijol, una
ial_aga que destruye el.25 por
00" de la produccién africana
de esta planta (fundamental en
la alimentaci6n de buena parte
del mundo en desarrolla) y el
15 por 100 de la de América
Latina. El sistema carece, ade-
més, dec. los inconvenicntes
derivados del emplco del pla-
suicidas quimicos ya que se
trata de 13 incorporacién de

el genoma de las plantas cul-
tivadas. Ello ha sido posible
gracias al descubrimiento de
que una variedad silvestre pri-
mitiva del frijol disponia de los
genes de resistencia a la plaga.
Las semillas de esta variedad
se conservaban en el CIAT
desde su descubrimiento hace
dos décadas y eran una varie-
dad mis entre las 26.500 que
conserva este centro de inves-
tigacién. De momento el gen
protector ha sido incorporado
a 160 lineas expcrimcentalcs,
ensayadas con éxito en Africa

genes resistentes a Ja plaga en y América Latina.

Voce Republicana, Italy 13-14 October 1992

I riconoscimento che
ogni paese ha dirirni ‘L
sovrani sulle proprie
risorse naturali
e quindi anche
l'autorita di AhASE
controllare l'accesso
alle proprie risorse
genetiche.

Una visione della
biodipersita come
espressione di vita di
complessita e di
interdipendenza che
non deve essere
sfruftata ma
conservata anche per
porre un limite al
degrado ambientale
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A CONFERENZA dj Rio:

meold pe considerano

I'esito deludente nispet-
o alle aspetative & all'enor
me bisogno di anone i difesa
del planeta Altri pit bene
volmeate, 3000 conviny cke
nen d si poteva acendere rea-
lfscamence di pil da ua me
gaconvegno a cul lndistota-
mxnte tutti baane voluto par.
eiipare, dardo voce ad Lstan-
14¢d intersd | pit concaszan.
YiTu, a parvle almeno, in
dlfcua del planeta sesso,

Pl prag=adaamente, Lor-
h: 1w il silenzo dopa | clamori,
sivalutano ora le acquisidond
ernorete dells conferenzy
Pleainente tra esse, I fato

After Rio, many doubts about environment and development

Laws ne

2d to

protect the planet

Dopo Rio troppi 1 dubbi

su ambiente e svi

uppo

L’encime bisogno di interventi in difesa del pianeta

veczione sulla biodiversiy, (-
irmats da 153 pacsl Quall so-
no | suoi coatenut esennall,
¢ quall gl sviuppi fururd 2
pardre da essa?

Come posto ic evidenza da
E. Poreeddu. cruciale & nella

‘che per la primu- volta & stata- |, convensione il nconoscimen-

offerw., al'intera ‘opimione.

pubblica moadiale, una visio-
B compiena. seppur Aramna-

gz dello swato di salute del’

piaseta Teta £ poco proba-
bile che l'elzvato prado di at
lengane presialo 3 Quel pro-
blemi durante’ la confoean
possa allentars pel fururo, ¢
cte gundi goveras ¢ respon-
135ili & yario gengre poizano
mare Taaquilamente a
cancedersi silens oolpevoli ¢
egmodi rinvii sine diz
A Rio ¢ sulo ragziunto ua
CCOreo fu qui=ro document
Dicaiarzbooe & Rio:
enuncasione di 23 pringpi ge
perali di etica ambienzale
Cliza

-2

1L Agenda 71 piano operat-
v globale 2 cui a s dovri at-
wzere nelo sforzo di procede
re 3d un Nsanamento ambien-
tale ¢ nell'inpostarione di
uno sviluppo sontexubde. Al
lamicoltwa ¢ noonosciute
un rucio cardine oell'asicu-
rare alircent! a quell DO% del.
1 popalanicoe mondlade che

e nel paesi in vaa di silup

. & nel conservare |otegre,
Ao stesso Leopo, Je noorse
nuturall che sono alla baze
d(lia produzmione agricols. Per
s cield ancora largamiente ru:
rit sviicppo agricolo ¢ infine
sinonimo di sVUUPPO econo-
oo generale

4 Convenzone sulla biodi-
versith,

Al Oine dl valumare tall risu)-
v, organisato da loagres,
si bsvolw il 9 onotre a Roma,
presso la gala conferenze del-
I'Coex. un inccomo di scien-
a0, managers & bsdnemond
icternanonalli & rappresen-
tnt & ioni mon
rovimative (Ong). Fra | par-
teapant: A Bozzol (Enea);
E. Porceddu (Universita della
Tuascia); C, Baker (Cunp-pna
nord/sud); G. Hawdn (Inte~na-
cora! Beard for Plant Gerenc
Resources), ¢ L. M. Mont
(Uruversiia dl Kapoli),

La contenzione

l sulla biodiversita:
pregi e limiei

! Nendone particolare,

A_ durants T'iconao, @
suta Avolta alla Con-

to deila duplice pecessiu di
conservare L diversita biclo-
pea edi assicurarne a tutd la

| disponibilitd, in quanto tizor-

sa fondament:le per lo svilup
po. La ccovensione izpegaa |
frmazr ally esborazione di
—strategie Daconall —plani e
programmi per attuwe b
stes3a nell'ambito dl cascun
paese, Incoragriando, nel coo-
tempo. il libero scambio di
materiali e conoscenze.

La biodiversiti verra con-
servata o s prowggendo
ecosistemi ed habitat narurs-
L l» conserapope ex suu.
oo il tasporio dei matenaii
biologici al di fuori del loro
ambiente narurale, & riguar-
data coDe Inone compiemen-
rre alle misure di coasera-
zmone in 122 Le strutture per
la conservasione ex suu do-
wrebbero e.zere realizzate e
g=tte preferiblimeste nel
paesi d'onnine del muterisle,
o quanw b favorsce la di-
sponiblitd dello stesso a2 Gnd
di studio, valumnone ed ud-
Uzaroone

La converrione, che copre
l'intera area della éversita
biclope. presanta szopre
secondo Porreddu, pund noa
ben definic, specialmente per
quel che coocerne | dinio ¢
I'accesso alle risorse geoel-
che, Nom ¥¢ paese the o
ompleliments autosulicien-
Le in matena dl nsorse gened:
che: turt debbono fare ada:
mento, chl pli chl meoo, su
materiali biclogici che o ori:
poano al di fuori del termite-
neo pazeale Lo scambio di
nsorse geaetiche interessa
quindi rum | paesi, ed & s2ato,
Bn éscli albori dell"agricoliu-
i, la premessza a tutd | pro-
ge=sl pel migleraments sla
dele plante che depls anlmall,

La convenrione riconosce
e¢he ogni paese ha duinti so-
vrani sulle proprie risorss na-
furali, e guandi anzhe Vautort-
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12 July 1992

Dr. Kazuo Kawano: dedicating his life to cassava breeding
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20 April 1993

Nihon Nogyo Shinbun, Japan

CIAT director general seeks Japanese cooperation
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3 October 1992

Rice - pasture cropping system revives savannas

Nihon Nogyo Shinbun, Japan
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12 December 1992

Nihon Nogyo Shinbun, Japan

The CIAT gene bank: collection of 52,000 accessions of seeds
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Sydney Morning Herald, Australia

11 August- September

Rimfire was a long
shot in the 1948
Melbourne Cup, but
as an all-new,
all-Aussie bean it's
an odds-on favourite
to replace the
imported beans on
our supermarket
shelves, writes
ALAN SAUNDERS.

his followers (for reasons that
remain obscure) mot to have
anything to do with them.
More recently, the bean has
becors: a 7ymbol of the futile
and the worthless: there's no
worse job than that of a bean-
counter; Jack the Giant Killer

the problems of three little
peopz don't amount to a hill of
beans in this crazy world.
But, Pythagoras aside (and well
come to him later), each of these
apparent dismissals is in fact a
tribute to the virtues of the bean.
It's because the bean is so useful
that it's around so much, and it's
because it's around so much that
it looks so commonplace and
boring. High in bulk and fibre,
rich in vegelable protein, beans
have always proved excellent
food for people who don’t have a
lot of disposable income, because
they fill you up at a relatively
low cost

“Since ancient times,” writes
Claudia Roden in her beautiful A
New Book of Middle-Eastern
Food (Penguin, $27.95), “dishes
based on chi beans, lentils
and cereal have been looked
down on as the food of the poor™.
But she adds that these dishes are

CHECK

Beans means cassoulet, the tra

ditional French dis

OUL

hof uck.

sausage and beans. This version is from Potager: Fresh

Cooking From the French Kitchen Garden by Georgeanne

Brennan (Ebury Press, $45). Right, Rimfire, the Melbourne
Cup winner from which our newest bean took its name.

of common beans, Phaseolus vul-
garis, to us by the
Americas. In its numerous variet-
ies — borlotti, cannellini, harncot,

i
1
E
¢

research into finding varicties
suitable for Australian condi-
tions, and beans grown here have
:_thcn fallen vicim to rust, &
ungal pathogen that can spread
quickly and ruin a whole crop.
With any luck, A21 will change
all that M:;:da cross between a
Nicaraguan bean and a Salva-
dorian black bean, & just ome
among the 35,000 vanieties of bean
held in the collection of the

International Centre for Tropi
Agriculture in Colombia. In 1981,
varicties

. “Canning tests are expensive,
time-consuming and laborious,”
says Robert Redden, “and we

cancers (0 co-~perate in these
tests”

To pass the test, a bean must be
able to withstand the canning
process without going mushy, while
at the same time not being so firm
that it is unable to absorb moisture.

ties desirable in a bean: it's
resistant to current strains of
rust, which means that r
will be able to reduce their
reliance on fungicides; it's quite
high yieldwg; it takes cannin:
well;” and 1t can be harvested

8
8
8
a
3
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Pythagoras would not have
approved, though it's not alto-
gether clear why he thought that
were to be avoided. Per-
haps he got the idea from the
ancient Chaldeans, who believed.
that they could be reincarpated

.

recommend soaking the beans for
a long time as a way of reducing
the explosive effects of eating

been the Egyr:u
practice for centuries. Per!

thought to tell Pythagoras.
Alan Saunders presents The
Program on Radio Nasi

R
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of our future.
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A genetic treasure for humanity. Past and future are preserved in the seeds of

i

H -
) A i

52,000 varieties of cassava, beansandtropical pastures in CIAT's gene bank. The

seeds offer a healthy food supply for the coming generations.

Open sesame! Ali Baba said-then was awed
by the size and value of the treasure he saw.
One feels the same astonishment when open-
ing the door of the gene bank at the Inter-
national Center for Tropical Agricul-
ture (CIAT) near Cali, Columbia.

The treasure? Shiny little seeds of differ-
ent forms and colors that reflect 10,000 years
of farmers' toil and aeons of plant
history."CIAT’s gene bank is an austere,
but precious, legacy for humanity-a collec-
lion of seeds and living plants of more than
32,000 varieties of cassava, beans, and tropi-
cal pastures,” says Dr Masaru Iwanaga, head
of CIAT's Genetic Resources Unit (GRU).

“It protects what nature shaped for its
own survival”."Seeds ir the bank carry
genes thatallow the plantstoresist, forexam-
ple, disease and insect attacks without pesti-
cides,” Iwanaga explains. Or to adapt to
ecological stresses such as drought or salty
soils."Some of the seeds in the bank are the
world's only remaining samples. The vari-
cliesthemselves have disappeared from farm-
ers' fields,” lwanaga adds. “When a plant
vanishes, so do its genes, which may be
invaluable to present and future genera-
tions.”

28

“CIAT's scientist and cooperators have
explored the centers of genetic origin of
each species to rescue seeds of wild species
since the collection was started in the late
1970s, says Rigoberto Hidalgo, GRU re-
search associate. CIAT characterizes and
multiplies wild, domesticated, and modem
germplasm and distributes seeds on request

to national agricultural research systems
worldwide,

An ‘active’ collection of 50,000 bean and
pasture seed samplies is preserved for 5 o 10
years at temperatures ranging from 5 to 8
degrees C. Seeds can remain viable for more
than 25 years in a similar ‘long-term’ collec-
tion, packed in vacuum-sealed bags of mul-
fiple layers of aluminum foil, paper and plas-
tc.

Scientists systematically monitor the seeds’
viability, or capacity to germinate."If the
germination rate drops, we replant and re-
place with fresh sceds,” says Javier
Belalcazar, GRU research associate."For
cassava, we distribute cuttings rather than
seeds, because the plant is normally multi-
plied vegetatively, explains Graciela Mafla,
GRU research assistant*Thus, we keep

5,000 varieties of cassava from 23 countries as
a living in vitro collection in test ubes.”

CIAT constantly supplies cuttings of the
most popular cassava varieties from a 'work-
ing’ collection that continuously grows in the
ficld. During the past 17 years, the GRU has
distributed 100,000 samples of beans, cas-
sava, and tropical pastures 10 breeding pro-
grams in more than 80 countries. National
programs in 38 countries have released 183
farm varictics bred from CIAT-supplied
germpiasm.

“CIAT holds the seeds in trust, but they
actually belong to humanity,” explains Dr.
Douglas R. Laing, former CIAT deputy
general." Asatrustee, CIAT has a continuing
obligation to guarantee free access to the
seeds, and the genes that they carry.” “Seeds
are the future,” lwanaga says."It is wonder-
fultoplantthem, then see the new plants grow
and produce seeds before they die. It is like
they are raising children. “Genetic diversity
cannot be re-created after it has disap-
peared,” Iwanaga adds. “By preserving
seeds, we are preserving our future.
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CIAT develops weevil-
resistant beans

The International Center for Tropical
Agriculture (CIAT) in Cali, Colombia has
recently developed new bean varieties that
are genetically resistant to the Mexican
bean weevil, a stubborn pest that devours
up 10 25% of the beans harvested in Alrica
and Latin America. The new varielies will
help farmers save hundreds of millions of
US dollars annually, not only by reducing
storage losses, bul also by climinaling the
need for expensive, potentially detrimental
pesticides. Most importantly, the new
beans will provide some 300 million of the
world’s poorest people with cheap, nutri-
tious food.

The new resistant beans, which owe their
existence to the chance preservation of a
wild Mexican bean, make a good case for
the importance of protecting genetic diver-
sity, a principle recognized in June 1992
when the UN Conlference or Environment
and Development (UNCED) signed the
“Biodiversity Treaty”. The search for a
weevil-resistant bean had been long and
discouraging. Over 10,000 domesticated
bean types had been examined for resis-
tance to the weevil, but to no avail: nol a
single bean had survived.

Finally, CIAT's germplasm specialists
turned their attention to the modern bean's
wild ancesiors. A handful of tiny sceds

Photo: CIAT.

This “weasure chest” of genetic diversity conloins enly o smoll frockon

from the vines of a scraggly, weed-like
primitive bean provided the answer.
Collected twenty years earlier by an
American biologist in the rugged hills of
southern Mexico, the seeds had been pre-
served among the 26,500 different bean
samples in CIAT's gene bank.

When the wild beans were fed Lo the
Mexican bean weevil, il starved to death.
Research showed that the wild bean con-
tains arcelin, a unique protein which dis-
rupts the weevil’s digestion but has no ad-
verse elfect on humans.

CIAT reseachers then began breeding
the wild bean’s resistance intlo commercial
hean variclies. The arcelin gene has now
been bred into 160 experimental lines that
have been successfully tested throughout
Alrica and Latin America. At last, small
farmers will be able 1o grow beans that can
withstand wecvil attacks — withoul resort-
ing to pesticides.

Without that handful of wild Mexican
beans, the scarch for resistant beans
might have ended in failure. According to
Dr. Masaru Iwanaga, head of CIAT's
Genetic Resources Unit (GRU), “the
rate of genelic erosion, the disappearance
or even extinction of plani species, is
alarming.” Worldwide, hundreds of plant
species are becoming extinct every year.
Unless wild plants are collected and pre-
served, the essenlial genetic pool needed
for developing new varicties will be lost
for all time.

Dr. Iwanaga describes CIAT's gene bank
as an “ausiere, bul precious, legacy for hu-

of the seeds preserved in CIAT's gene bonk
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A larmer i Colombra selects bean seeds o supply 1o sur
rounding wilages

manity.” The collection of seeds and living
plants from more than 52.000 varietics of
cassava, beans. and tropical pastures seeks
to preserve and protect the characleristics
“nature shaped for its own survival”, penes
that enable plants to resist discases or in-
sect altacks without pesticides. or to adapt
to drought or poor soils.

Some of the sceds in the bank are the
world’s only remaining samples ol varieties
that have already disappeared in nature or
from farmers” ficlds. When a plant becomes
extinel, its penes, which may prove invalu-
able 1o present and future. generations, are
lost forever. “Gencetic diversily cannot be
recreated alter it has disappeared. By pre-
serving sceds, we are preserving our fu-
ture”, Dr. Iwanaga emphasizes.

CIAT is dedicated to the alleviation of
hunger and poverty in the developing
countries in the tropics by applying science
to agriculture o increase production while
sustaining the natural resource base. As of
the end of 1992, the OPEC Fund had con-
tributed two grants in the total amount of
US$900.000 in support of CIAT's research
work. The Center characterizes and multi-
plies wild, domesticated, and modern
germplasm. and distributes seed on re-
quest 1o national apricultural research sys-
tems worldwide. During the past 17 years,
CIAT has distributed almost 100,000 sam-
ples of beans, cassava, nnd tropical pas-
tures to hreeding programs in more than
B0 countrics. Over 1RO farm varictics have
been bred from CIAT-supplied
germplasm. O
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Friendly insects battle across
continents to save a neglected crop

Buoyed by past successes, the Colombia-based International
Center for Tropical Agriculture (CIAT) and its Nigerian affiliate,
the International Institute of Tropical Agriculture (IITA),
have joined forces in a new pest management campaign. Their
aim is to kill remaining cassava pests in Ghana, Benin,
Nigeria, Cameroon and northeastern Brazil.

CIAT will work in Brazil. OTA will spearhead the effort in
West Africa. UNDP is providing funds to help the two institutes
fend off the cassava pests using non-chemical methods. One
potential tool in this campaign may be found in the form of a
tropical fungus. The fungus is already used to altack the green
mite in dry areas of tropical America.

In the past, CIAT and IITA banded together to control the
mealybug which was destroying cassava plants in sub-Saharan
Africa. IITA scientists knew thai biological control of the mealy
bug would be a safe and inexpensive way Lo control insect pests.
Because of CIAT's knowledge of cassava pests in Latin Ame-
rica, lITA requested assistance.

In Latin America, wasps had proven to be a natural
enemy of the mealybug. Entomologists collected and
shipped wasps 1o Africa. There, IITA. found a way to
package and drop these “friendly insects” into affected areas by
airplane. These wasps finally brought the mealybug
under biological control in Africa. The campaign has been
revived, however, to eradicate new cassava pests.
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Biotechnology to improve

cdaSsava

Low cyanide cassava reduces risks to health

The production of cyanide by
the cassava plant, possibly as a
defence mechanism against
pests, was one of the subjects
under discussion at the first in-
ternational scientific meeting of
the Cassava Biotechnology Net-
work (CBN) held in Colombia
in August. The meeting exam-
ined ways of using biotechno-
logy to enhance the use of cas-
sava and produce new strains.

Cassava is an extremely impor-
tant crop for providing a chea

source of starch under harsh
climatic conditions, but it does
have several drawbacks. The
cyanogenic compounds which
occur naturally in cassava can
affect health if the processing of
cassavaisinadequateorrushed.
Cassavaisalso pest-susceptible
and liable to rapid deteriora-
tionafter harvest. Inrecent years
cassava production has in-

creased substantially in Africa,
with the surplus going into
processing. Participants at the
meeting recommended biotech-
nology research in the areas of
processing, especially fermen-
tation, so as to develop addi-
tional ways of using cassava.

Participants also discussed the
successful use of biotechnology
in the areas of biochemical
markers to help identify dupli-
cation among the 5,000 varie-
tiesin CIAT scassava genebank;
enetic maning to increase ef-
iciency of genetic improve-
ment; lowering the cost of
germplasm conservation and
successful embryogenesis rep-
lication in recalcitrant cassava
cultivars.

£ CIAT
AA 6713, Cali,
COLOMBIA

¥
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Agriculture’s brave new world

The recurrent impasses in interna-
tional trade negotiations over Lhe
past few years have highlighted
what may well be the chief threat
to peace and prosperity in the
post-Cold War era: restriclions on
free trade.

As has historically been the
case, agriculture plays a key role
in these negotiations. The origins
of the trade conflict date back to
the 1960s, when the developed
countries established agricultural
subsidies and the European Com-
munity created a common agricul-
tural policy. Even earlier, in
1952, a proposal to create a
World Trade Organization was
abandoned for want of sufll-
clent ratifying votes.

The Latin American coun-
tries, as major ag: icultural ex-
porters, have sullered from In-
ternational trade restrictions,
At the same time, however,
they have until recently lacked
the political will to carry out
the economic Integration that
would have streng.hened their

tries have fought their battles
individually, and for the most
part, have lost.

Now, Latin America is step-
ping up efforts toward integra-
tion, first at the subregional level,
with the eventual goal of a hemi-
spheric market. Through integra-
tion, the region can engage in mul-
tilateral negotiations from a posi-
tion of strength, protecting its
interests while working towards
the long-term free trade goals of
the Uruguay Round of the General
Agreement on Tarills and Trade.

Problem of subsidies. On the free
trade front, agricultural subsidles
remain a major stumbling block.
The magnitude of the problem is
clear from the size of the transfers
to the agricultural producers in
the developed countries— that is,

the subsidies paid by the national
(reasuries and the higher cosls
pald by consumers as a result of
protectionism. equal to some $300
billion a year. This compares with
the $301.4 billion represented by
all world trade in agricultural
products in 1989.

The lowering of trade barriers as
part of Latin America's economic
reform will make its agricultural
producers subject to aggressive
forelgn competition, in many
cases, subsidized. As IDB Presi-
dent Enrique V. Iglesias has said,

Falling trade barriers
have created an urgent
need for Latin America’s
farmers to become more
competitive.

the region's farmers are capable of
compeling with foreign farmers,
but not with the treasuries of the
developed countries. To level the
playing field, countries must adopt
policies for implementing external
tariffs based on subsidies for pro-
ducers and consumers in their
trading partners.

As inlegration lowers trade bar-

Ce

riers and Latin America's produc-
ers face grealer competition, they
will face a triple challenge: reduc-
ing the costs of production, im-
proving Lhe qualily of products,
and simullaneously protecting the
environment. The ability of a coun-
try's farmers to sell their products
domestically and abroad depends
on their relative costs of produc-
tion. Their economic survival de-
mands that they adopt technolo-
gies that Increase ylelds and
significantly reduce costs per unit
of the product.

Pressure on small farmers. Fall-

ing trade barriers will put particu-
lar pressure on small-scale
farmers producing for the do-
mestic market. The drop In
prices for agricultural prod-
ucts will intensify the vicious
circle of poverty and environ-
mental degradation in which
so many small-scale l[armiers

_ are trapped. Increasing unem-
ployment and migration to the
cities, with the accompanying
high economic and social
coslis.

In the name of economic
and social efficiency and envi-
ronmental preservation. prior-
ity must be placed on the cre-
ation of opportunities to
enable small-scale farmers to
enler expanding internal and

foreign markets. in particular
through new forms of community
organization that facilitate the
adoption of technologies, enable
grealer efficlency In processing,
and provide direct market access.
Agricultural technology is an es-
sentlal instrument for Increasing a
country’s trade compelitlveness
while preserving the environment.
Underestimating the role of tech-
nology can be sulcidal, not only for
the agricultural sector, but also for
a soclely’s future economic and so-
clal development,
— Gustavo A. Nores
Director General, Intemational Center
Jor Tropical Agriculture
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REGIONAL
Semillas de
progreso

Hace dos décadas, via-
jando en mula por las co-
linas del sur de México,
H.S. Gentry, del Departa-
mento de Agricultura de
los Estados Unidos, se
detuvo a inspeccionar
una enredadera silvestre
que a un lego en la mate-
ria le hubiera parecido
un arbusto inatil. Pero
Gentry la reconocio como
un haba silvestre cuya
conformacion genética
podria ser util para gene-
raciones futuras.
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Cientificos del CIAT com-
baten plagas con genes.

Las semillas que
Gentry recolecto ese dia
terminaron en el Centro
Internacional de Agricul-
tura Tropical (CIAT) con
sede en Cali, Colombia,

que recibe apoyo del BID.

Alli un grupo de cientifi-
cos ocupados en el estu-
dio de variantes genéli-

v
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cas de control de plagas
decidieron usar las semi-
llas en su trabajo.
Durante anos, los
cientificos habian estado
buscando un haba que
tuviera resistencia
genética al gorgojo del
haba, plaga que devora
una cuarta parte de los

frijoles almacenados en
Africa y un 15 por ciento
en Ameérica Latina.

De 1977 a 1982 los
cientificos habian dejado
que el gorgojo atacara
10.000 tipos de habas de
cultivo y hallaron que
ninguna podia sobrevivir
a la plaga. Fue entonces
que comenzaron a ali-
mentar al destructivo
gorgojo con frijoles pro-
ducidos con las semillas
de Gentry. El resultado
fue que el insecto moria
por inanicion. Resulto
que el haba contenia una
singular proteina llama-
da arcelin, que bloquea
la digestion del gorgojo.

Se han injertado genes
de esa haba silvestre en
160 variedades experi-
mentales y el CIAT esta
ensenando a cientificos
de toda Ameérica Latina a
examinar y seleccionar
variedades de cultivo que
contienen el gene resis-
tente.

Seeds of progress

“Si el doctor Gentry
(que ahora tiene 88 anos)
no hubiera recolectado
esas semillas silvestres,
el mundo podria haber
perdido esa resistencia
para siempre”, afirmo
Masaru Iwanaga, titular
de la Unidad de Recursos
Geneticos del CIAT. Con
el alarmante indice de
desaparicion y hasla ex-
tincion de especies vege-
tales en América Latina
es importante que otlros
sigan el ejemplo de
Gentry, agrego.

“Las plantas silvestres
deben ser recolectadas y
conservadas cuidadosa-
mente, si vamos a desa-
rrollar una agricultura
que sea ambientalmente
segura”, explico.

— Thomas Hargrove




El BID (Banco Interamericano de Desarrollo), USA

July 1992

MAURICIO ANTORVEZA—CIAT

B A Y

Graduados del curso del CIAT.

REGIONAL
Entrenando
entrenadores

El Centro Internacional
para la Agricultura Tropi-
cal (CIAT), en Cali, Co-
lombia, ha estado entre-
nando cientificos agrico-
las y agentes de divulga-
cion agricola de América
Latina y el Caribe desde
1970. En total, unos
4.000 graduados del
CIAT han vuelto a sus
paises para diseminar

técnicas para cultivar fri-
joles, mandioca, forrajes
y arroz.

La camada 1992 del
CIAT tendra un efecto
multiplicador atin mayor,
dice Vicente Zapata, jefe
de un nuevo proyecto fi-
nanciado por el BID, lla-
mado Entrenando Entre-
nadores. Estos gradua-
dos fueron capacitados
en entrenar a otros en-
trenadores en el uso de
nuevas tecnologias.

El programa ensena a
los entrenadores como

LIBIID

Basnce Iateramericanc ds Desartollo » Julio de 1992

Training the trainers

planear, realizar y evaluar
Sus propios cursos, y
como desarrollar, adaptar
y poner al dia materiales
didacticos para otros en-
trenadores locales.

El primer grupo en
completar el curso, que
se concentro en tecnolo-
gias del frijol, compren-
dio a 24 agentes de ex-
tension de México, Amé-
rica Central y el Caribe.
Unos 1.000 agentes se-
ran entrenados en los
proximos cinco anos,

—Claudia Munoz

Excelsior, Mexico

26 October 1992

(Aporta su Cuota la Investigacion
Agricola Internacional?

CALI, Colombia.— En
1990, tres centros interna-
cionales de investigacion
agricola de América Latina
invirtieron 22.3 millones de
délares en investigacién en
frijol, maiz, arroz y trigo.
Ese mismo afo, el aumento
de la produccién agricola
resultante del uso de varie-
dades mejoradas de estos
cultivos bésicos reportd a la
region utilidades de mds de

10-B EXCELSsIOP

Does international agricultural
research pay its dues?

mil millones de délares
—alrededor de 46 veces la
suma invertida en investi-
gacién en los cuatro pro-
ductos, y 11 veces la suma
del presupuesto de los tres
centros para 1990.

“En términos ambienta-
les, este valor puede ser
alin mayor”, afirma el doc-
tor Gustavo Nores, director
general del Centro Inter-
nacional de Agricultura

Tropical (CIAT). “Los sis-
temas agricolas altamente
productivos y sostenibles
ayudan a detener la migra-
cién de los agricultores ha-
cia las ciudades y reducen
el ritmo de la deforesta-
cién”.

Un equipo de seis eco-
nomistas estudié las utili-
dades de la investigacién
agricola realizada en Amé-
rica Latina y el Caribe por
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el CIAT en Colombia, el
Centro Intemacional de
Mejoramiento de Maiz y
Trigo (CIMMyT) en Mé-
xico, y el Centro Internacio-
nal de la Papa (CIP) en
Peni. Los tres centros son
auspiciades por el Grupo
Consultivo para la Investi-
gacién Agricola Internacio-
nal (GCIAI). El estudio fue
financiado por el Banco In-
teramericano de Desarro-
llo (BID).

Durante el periodo
1966-1989, la produccién de
trigo en la regién practi-
camente se duplic. La pro-
duccién de arroz se incre-
mentd en 93%, la de malz
en 58%, la de papa en 5% y
la de frijol en 12%. El cre-
cimiento de la produccién
de camne y leche durante
1974-1989 fue de 239, y 34%,.
Los aumentos en la produc-
cién se atribuyen principal-
mente al incremento en la
produccién de alimentos
por drea sembrada.

“Estos aumenlos sirvie-
ron para que la produccién
de alimentos de América
Latina se mantuviera por
encima del crecimiento de
la poblacién”, reportaron

los economistas.
En 1987-1989, los nueve
productos del  CIAT,

CIMMyT y CIP generaron
ganancias de 26.6 mil millo-
nes sobre la inversién en
tierra, mano de obra y ca-
pital. Los economistas es-
timaron que un agricultor
promedio latinoamericano
se gana 640 d6lares por afio,
lo que permite pensar que
por lo menos 41.5 millones
de personas viven de estos
cultivos. Estos produclos
aportan directamente 599,
de las calorias y 75%, de la
proteina que consumen los
pueblos de esta regién.
“Los cientificos de los
programas nacionales de
investigacién y de los cen-
tros colaboraren en la in-
vestigacién que llevé al au-
mento en la produccién y,
posteriormente, a la reduc-
cién del precio de estos ali-
mentos en las ciudades”,
dice el doctor Willhem

Janssen, coordinador del
estudio y vinculado al CIAT
hasta hace poco. “En con-
secuencia, atribuimos 509,
de las ganancias a la inves-
tigacién realizada por los
centros, y 509, restante a la
investigacién nacional. Con
esta distribucién, las tasas
de retorno para la investi-
gacién realizada por los
Centros en el mejora-
miento de los principales
cultivos de América Latina
(malz, arroz y trigo) osci-
laron entre 50% y 70%"".

SE CIERRAN LAS
FRONTERAS AGRICOLAS

“Las ganancias prove-
nientes del sistema de in-
vestigacién han hecho mis
abundantes y rentables los
alimentos en América La-
tina y el mundo en desarro-
llo —el priacipal impacto
que ha logrado el Banco In-
teramericano por cada dé-
lar invertido en desarro-
llo”, escribié Frank Meiss-
rer (fallecido) en el libro
Semillas de cambio, publi-
cado por el BID en 1991.
Desde 1974, el BID ha sido
el principai donante del
GCIAI, un 2rupo de 40 na-
ciones y agencias interna-
cionales que financian la in-
vestigacién para aumentar
la producci6n agricola en el
tropico, protegiendo a la
vez el acervo de recursos
naturales.

“La problacién seguird
aumentando durante los
préximos Z0) aflos por lo me-
nos... y las fronteras agri-
colas se estdn cerrando
cada vez méas rdpida-
mente”, afirma Janssen.
“Los agricultores de Amé-
rica Latina deben continuar
adoptando tecnologias me-
joradas que les permitan
mantener su nivel actual de
autosuficiencia; de lo con-
trario, la importacién de
alimentos absorber4 una in-
mensa porcién de las di-
visas de la regi6n”’.

Segun el estudio, la ren-
tabilidad es sélo un indi-
cador de la efectividad de

los centros. El fortaleci-
miento de los programas
nacionales de investigaci6n
ha permitido que los cen-
tros reduzcan algunas de
sus actividades tradicio-
nales y se concentren en
dreas de investigacién que
requieren un esfuerzo inter-
nacional. Actualmente, el
CIAT, el CIMMyT y el CIP
dirigen su atencién no s6lo
al mejoramiento de culti-
vos, sino también a la bio-
tecnologia y al manejo de
los recursos naturales
—una estrategia para de-
sarrollar sistemas agri-
colas productivos y ambien-
talmente sanos que pro-
tejan los ecosistemas fré-
giles del trépico latinoa-
mericano, amenazados por
el uso agresivo de la tierra.

Los agricultores que
adoptan tecnologias que re-
dundan en una mayor pro-
ductividad no se ven presio-
nados a desplazar sus cul-
tivos hacia tierras margi-
nales ni a adoptar précticas
de cultivo migratorio que
afectan el bosque, sefiala el
doctor Miguel Lépez Pe-
reira, economista del
CIMMyT.

Los sistemas de cultivo
mejorados también per-
miten a los agricultores uti-
lizar sus recursos naturales
més eficientemente. “To-
memos el caso del arroz”,
dice el doctor Luis Sanint,
economista del CIAT. “El
uso de plaguicidas ha dis-
minuido draméiticamente
porque los agricultores han
adoptado el manejo inte-
grado de plagas, o MIP
—una batalla ecolégica que
reduce tanto el uso de pro-
ductos quimicos como los
costos de produccién. En
1980, los agricultores co-
lombianos fumigaban
nueve veces por ciclo de
cultivo; en 1990, esta cifra
se redujo a menos de 3.
Hace diez afios, 60% de los
agricultores  venezolanos
asperjaban sus cultivos dos
0 mis veces con insecti-
cidas y fungicidas. Hoy,
90% fumiga sélo una vez, si
acaso”.

“Investigaciones recien-
tes han demostrado que
pricticas econémicas de
MIP, particularmente el
uso de trampas con fero-
monas, son realmente efec-
tivas para controlar el gor-
gojo de la batata, la prin-
cipal plaga de este alimento
consumido més que todos
por las clases pobres del
Caribe”, afirma el doctor
Thomas S. Walker, eco-
nomista del CIP. “El robo
de estas trampas en los en-
sayos de investigacién en
fincas indica la gran de-
manda por este tipo de tec-
nologfa”.

““No podemcs olvidar que
70% de la poblacién de
Ameérica Latina vive en las
ciudades”, afiade el doctor
Guy Henry, economista del
CIAT. “La investigaci6n
poscosecha y de mercadeo
ha aumentado la disponibi-
lidad de alimentos para los
consumidores urbanos y ha
abierto nuevos mercados
para los agricultores. Por
ejemplo, casi 200 plantas de
secado de yuca en pequeia
escala producen actual-
mente miles de toneladas
de trozos de yuca seca en

Brasil, Colombia, Ecuador
y Panamd. La fabricacién
local de este sustituto ener-
gético de bajo costo en con-
centrados para animales
genera empleo y mejora el
poder adquisitivo de la po-
blacién rural. Esto, a su
vez, aumenta el mercado
de bienes producidos en las
ciudades".

“La investigaci6n es una
actividad de alto riesgo de
la cual se espera un alto
grado de retribucién”, ex-
plica Sanint. “Treinta y
cinco estudios sobre la ren-
tabilidad de la inversién en
investigacién en Améric-
Latina, realizados durs-
los ultimos 20 afios, ar
indicadores de rentat
social superiores »

Esto demuestra gr
vestigacién sf es »
sién rentable de
publicos”.
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Altillanura verde
Colembia -
camente, la conquista de
12,6 millones de
infértiles de los Llanes
, en cono-
cida como altillanura.

Varios ganaderos y

“El armz se siembra en
hllerasd{ el pastn_-ul:
mezcla de gramineas y
guminosas- a voleo. Cuatro
meses se cosecha
el arroz y la pastura se so-
mete a pastoreo”,

FERTILIDAD

convierten el nitrageno at-
mosférico en compuestos nitro-
genados muy utiles para la la
planta”, sefiala Karridge.

De acuerdo con el CIAT,
cuando las leguminesas forraje-
ras se incorporan al suelo los te-
jidos de la planta se descompo-
nen, el nitrégeno es transferido
al suelo y otras plantas podran
tomarlos lucgo.

El CIAT agrega que “ademas
las pasluras en que se asoclan
gramineas (plantas que tienen
tallos huecos divididos por nu-
dos y [lores en espigas o en pa-
nojas, como en los cereales) y le-
guminosas también sirven para
recuperar la tierra degradada en
los margenes del bosque tropical
del Peru™.

“Protegen ademas las lade-
ras colomblanas que han sido
erosionadas por practicas agri-
colas Inadecuadas”.

Actuando lambién como co-
bertura del suelo, esas legumi-
nosas ayudan a evitar que el fer-
tilizante sal%a. por lixiviclon (di-
suelto), en el agua subterranea.

“Las leguminosas, por tanto,
actuan como un fertilizante ni-
trogenado gratulto™.

Colombia es vanguardia

En Colombia ya sc¢ han dado

los primeros pasos para con-

quistar los suelos infértiles de
los Llanos Orientales (ver recua-
dros).

La region conocida con Alti-
llanura ya tiene un poco mas de
cuatro mil hectéreas, de las 12
millones que la conforman, con
cultivos de arroz combinados
con leguminosas [orrajeras.

Los clentificos que trabaja-
ron el sistema explican su fun-
clonamiento: la cosecha de arroz
-l Oryzica Sabana 6- para el es-
tablecimiento de la pastura deja
un margen de ganancia.

Las pasturas se benefician
del efecto residual del fertilizante
aplicado al arroz.

El arroz, a su vez, se benefi-
cia de la fertilidad de las pastu-
ras bien manejadas, especial-
mente cuanto estas contienen
leguminosas forrajeras fijadoras
de nitrogeno.

En un informe del CIAT so-
bre las experiencias en la Altilla-
nura colombiana, uno de sus
-agronomos, José Ignacio Sanz,
explica que “el establecimiento
de sistemas de solo pasturas
mejoradas resulta poco practico
porque demanda una gran'in-
version de capilal en prepara-
cion de la tierra, fertilizacién y
semilla”™.

El Tiempo, Colombia

27 March 1993
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New pasture resistant to

spittlebug discovered

Tierras y Ganados

intentan adaptarlo en los Llanos Orlentales

Descubren nuevo pasto
resistente al ‘salivazo’

Investigadores del Centro Internacional de
Agricultura Tropical (CIAT), recibieron un premio
mundial por el manejo del ‘mién’ o ‘salivazo’, plaga
que acaba con los pastos tropicales-y ocasiona
grandes pérdidas a la ganaderia

Por IVAN NOGUERA
B Corresponsal de EL TIEMPO
Cali

Clentos de hormigas arrieras
ingresan a uno de los laborato-
rios del Centro Internacional de
Agricultura Tropical (CIAT), de
Palmira (Valle). Los Insectos
continuan por entre tubos trans-
parentes, para tomar pequenos
trozos de hojas de naranjo colo-
cadas sobre un reciplente. Ellas
slguen su camino hasta una re-
cfimara donde ha sido alojada la
hermiga reina.

r’n olra zona, con los mayo-
res culdados, es reproducido un

cquenc bicho conocido como
aalivazo’, que ocaslona graves
danos a los pastos.

Este es ¢l ainblenle en que se
mueven los entomologos Step-
hen Lapointe, Guillermo Arango,
Miguel Serrano, Guillermo Sote-
lo y Freddy Cordoba, qulenes ob-
tuvieron el premlo Internacional
a la mejor publicacién clentifica.

En el Centro Internacional de
Agricultura Troplcal (CIAT) de
Palmira, ellos lograron por pri-
mera vez en el mundo. ¢l desa-
rrollo y manejo del ‘salivazo’ o
‘mion’,

Esta plaga causa grandes

gémldus a la ganaderfa al aca-
~r con el pasto o lorrajes lr;sjw
caies, especialmente en los Lia-
nos Orlentales.
Adiclonalmente, el grupo In-

vestigallvo logrd delectar en Afri-
ca una especle de pasto braquia-
ria. resistente al 'salivazo'. Las
Investigaclones Indican que el
maligno bicho no sobrevive des-
pués de alimentarse con raices y
tallos de la nueva braquiaria.

En ¢l CIAT se busca ahora de-
terminar las causas que origi
nan la resistencla del pasto a la

laga, para hacer los cruces con
as sabanas llaneras.

Todo este proceso fue publi-
cado por la revista de la Socle-
dad Entomolégica de Ameérica,
después de seis anos de Investl-
gacion.




La seleccion del trabajo gana-
dor se eleclud entre lodas las pu-
blicaciones cientificas hechas
por los Investigadores del Centro
Internaclonal de Agricultura
Tropical (CIAT), en revistas de
todo ¢l mundo.

Lapointe senala que la Inves-
tigacién hace parte del progra-
ma de fonagc: o paslos lropica-
les desarrollado por el CIAT, con
cl in de aumentar la produccién
de carne y leche en América Lati-
na, especlalmente en suclos po-
bres y dcidos como los Llanos
Orientales.

Sobre el mancjo de la plaga,
Arango explico que se traté de
un trabajo donde se combinan
la ciencla y la paclencla. y que
para ello fue necesario recomen-
zar en muchas ocasiones, con.
largas horas de observacion de
las caracteristicas del bicho.

Explicd que los adultos son
deposilados en camaras de ovl-
posicion, unas cajas de madera
con piso removible para introdu-
cir una capa de barro que se
mantiene humedo. A través de
aberturas lalerales se allmenta
al animalito con hojas de pasto
braquiaria.

Cada semana se rellran los
Iinseclos muertos y el barro con

los huevos dcpositados por las
hembras. Los huevos se separan

r flotacién en una soluclén sa-
ina.

Entomélogos de Drasil, Esta-
dos Unidos. México y Venezuela,
que también estudian el Insecto,
y cuyos palses son afeclados por
especles similares al ‘salivazo’,
han llegado hasta las instalacio-
nes del CIAT para conocer la téc-
nica y desarrollarla en sus pal-
ses.

Sotelo anota que aun cuando
se descubrié una varledad resis-
tente a la plaga. se busca cono-
cer sus caracleristicas. Enlre
olras hipétesis, se dice por ejem-
plo que esa braguiaria puede ca-
recer de clertos nutrientes que
perturban el desarrollo del ani-
malito o que tiene algun elemen-
o que al lomarlo causa efectos
de envenenamiento,

Aun cuando la especie alrica-
na es resislente, no se considera
productiva para el ganado y eate
no gana peso suficiente. Por ello,
se bus:a su cruce con especles
desarolladas en los Llanos
Orientules.

Pest a las dificultades en esta
elapa, 3¢ espera lograr antes de
cinco Nos esta fase de repro-

EL SALIVAZO se ubica en la raiz del pasto provocando secamiento.
Los mayores dafios se presentan en época de inviemo.

duccién y cruzamiento. tes suelos de la regién. Sin em-
Lapointe precisa que para el ba’fo para la inmensa zona ga-
Valle del Cauca son pocos los be- nadera del oriente colomblano,

neficios de los cientificos caracterizada por suelos pobres)
alcanzados por ¢ gi:po de In- el Imﬂu:to econémico seria -
vestigadores. dado excelen- le.

El Pais, Colombia

13 June 1993

Colombia en la revolucién de la biotecnologia agricola

Era de mutantes

EvL Pais

Colombia in the agricultural
biotechnology revolution
Age of plant mutants

vegetales

S

ntulas i ilares a la nude-
L vtilizadas tanto para la preservacion de colecciones de  expresan nuevos genes. La biotecnologia, nueva cencia de magnitudes simil
b Fl:nm p-"-:::tr’:"&mn a.;-u fo‘:aneo‘ y regeneracion de plantas que  ar, pudo producit este novedoso fenomeno. La idea es producis mejores variedades.
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AYMER ALvarez EL PAIs

En la unidad de biotecn_ologia del Ciat, Centro de Investigaciones de Agricultura Tropi-
cal, permenecen las plantas in vitro, al interior de un cuarto climatizado.

PoR PATRICIA LASSO
REPORTERA DE EL PAIS

Que cultivos como la yuca tengan-en su es-
tructura informacién genética de una baceria o
un hongo, que el frfjol poséa-una parte de la -
lula de una gallina, o que el arroz asimile un*
gen de cebada, con fines de mejoramiento, era
h%sta hace algo més de un decenio, ciencia fic-
cién.

Sélo una revolucién cientifica de magnitu-
des similar a la nuclear, pudo generar este fe-
némeno, cuya base es la manipulacién de los
genes que determinan las caracteristicas pro-
pias de cada ser vivo.

Se trata del nacimiento de una nueva cien-
cia, tan apasionante para quienes la practican,
como la conquista del espacio estraterrestre: la
genética.

Con la manipulacién genética, por primera
vez el hombre empieza a antender el fenémeno
de la vida en términos quimicos y descubre que

puede intruducir en los organismos respuestas
o caracteristicas que no le son paropias sino
transferidas.

Esta disciplina existe desde que el hombre
empezb a utilizar métodos para el aprovecha-
miento del sistema biolégico, como la poliniza-
cion artificial para generar nuevas variedades
de vegetales, la inseminacién artificial para ob-
tener animales hibridos y la seleccién de cepas
de microorganismos para conseguir por fer-
mentacion ciertos alimentos y bebidas.

Pero la biotecnologia moderna se diferencia
de las précticas anteriores, en que parte del
cambio de las estructuras genéticas.

Jorge Meyer, bioquimico del Ciat explica es-
tos nuevos procesos: "Al Ciat le interesa conse-
guir plantas resistentes a plagas o con cualida-
des indiscutibles. Producir una mejor variedad
por medio de la polinizacién, puede llevar entre
diez y 20 aiios de cruces sucesivos. Es un proce-
so prolongado que comprende: el cruce de un
padre y una madre, para obtener una semilla,
volver a sembrar, cosechar y escoger las que




La genética molecular promele ser la solucion al problema del mejora-
micnto en los cultivos comerciales. Colombia participa en proyectos in-
novadores. El Ciat en Palmira desarrolla los primeros trabajos de plantas
transgénicas en yuca, arroz, frijol y forrajeras.

son buenas, volver a cruzar y conseguir en cada
ocasion una generacion para fijar la mejor li-
nea. Realmente lo que se quiere es agregarle a
un cultivo, que ya es muy bueno, una o varias
cualidades especificas.

Por ejemplo, hay una
planta que produce un fri-
Jol excelente, pero es sucep-
tible a una peste 0 a un
hongo que lo ataca y lo des-
hace, en estos casos lo que
se hace es aplicar un pesti-
cida, que a la larga es un
prioblema por sus conse-
cuencias sobre la salud.

La idea es encontrar
una planta que sea resis-
tente a estas enfermedades
de una manera na‘ural, y
transferir utilizando la bio-
tecnologia, ese gen de resis-
tencia que puede venir de

leza vegetal.

‘MANEJO DEL ADN ; - -
con alto poder nutritivo y resis-
tentes a las plagas se pueden
crear a través de cruces genéti-
cos. La biotecnologia permite me-
jorar especies, transpasando aun
los linderos de la propia natura-

nes de los cromosomas, y determina las carac-
teristicas de todo ser vivo, son a su vez los res-
ponsables, en gran parte del crecimiento, divi-
sion y la progenie de una célula original. La
biotecnologia moderna manipula este ADN y
en la medida en que lo alte-
ra modifica las propieades
de un organismo.

"Con esta técnica se ca-
racteriza la informacién
que tiene una planta en sus
acidos nucléicos o ADN, y
se hacen mapas cromoso-
maticos para conocer en
qué posicion se encuentran,
Finalmente identificamos
el gen que queremos trans-
ferir o alterar”, anoté Me-
yer.

Las plantas con genes
transferidos se llaman
transgénicas, en Estados

otra especie de frijol o in-

Unidos existen 600, mien-

cluso de otro organismo,

saltdndonos todo el programa de mejoramiento

de cruces.

Ahora transgredimos fronteras que antes no
se podian, cuando sélo se lograba el cruce de un
frijol con un frijol".

La transferencia de informacion genética es
posible a partir del descubrimiento de la es-
tructura del ADN, 4cido disoxirribonucléico,
sustancia quimica que se encuentra en el nu-
cleo de toda célula, unidad fundamental de la
vida y componente de todo organismo.

La molécula de ADN, que se halla en los ge-

tras en Colombia el Ciat
desarrolla la tecnologia en yuca, arroz, frijol y
forrajeras, que se encuentran en experimenta-
cion.

La llegada de un nuevo mundo

La introduccién de un gen en una célula es
proceso complicado y entre los métodos que se
utilizan est4 el del liberacién de energia y el de
biolistica. Un organismo estd hecho de miles y
millones de células y como es imposible intro-
ducir un nuevo material genético en todas
ellas, se juega con sus unidades minimas y se
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logra la reproduccion de una célula o de un teji-
do a planta.

Para el primer caso se liberan con ciertas
encimas, el protoplasto o membrana de la célu-
la y se introduce ADN a través de cargas eléc-
tricas, con cierta probabilidad de que entre al
nicleo y se integre al gendma de la planta o
cromosomas, con la nueva informacién.

"Estos protoplastos regeneran la pared celu-
lar y empeza a dividirse y a formar tejidos com-
plejos. Finalmente, le introducimos hormonas y
regeneramos otra vez planticas, con un nuevo
gen", explico Meyer.

Sin embargo, hay otros protoplastos que no
se dividen o se desonoce la tecnologia para ello,
como sucede con dos de los cultivos que estudia
el Ciat en Celombia, la yuea y el frijol, ante lo
cual se hace necesario utilizar la biolistica,
bombardeando pequeiios tejidos celulares con
ADN.

Para tal efecto, se utilizan micro particulas
metdlicas de oro o de tugsteno del tamano de

una bacteria, mds pequena que una célula, y se
les adhiere ADN, luego se aceleran a través de
una explosion de gas o polvora contra el tejido,
para que las células reciban el gen necesario.

Después de penetrar algunas células se des-
truyen, otras se reparan. Las que quedan vivas
asimilan la nueva informacién y con la ayuda
de un experto en tejidos, se empiezan a formar
las nuevas plantas.

En la biotecnologia participan especialistas
en fisiologia, biologia molecular, bioquimicos,
entomélogos y agronomos, que son los que se
encargan en el invernadero de constatar que la
planta esté dando los resultados esperados.

Uno de los proyectos transgénicos que tiene
el Ciat, consiste en transferir de un frijol sil-
vestre, que se encontro entre 24 mil especies,
su gen de resistencia al gorgojo, a un frijol co-
mercial suceptible a la plaga, sin que este ulti-
mo pierda sus buenas cualidades agrondmicas.

Asimismo, los expertos del Ciat estdn estu-
diando la forma de nstroducir genes de resis-
tencia al deterioro de la yuca.

Proyectos transgénicos

Uno de los proyectos de plantas transgé-
nicas que tiene el Ciat, consiste en transferir
a un {rijol comercial, un gen de resistencia al
gorgojo, que se encontrd en un frijol silves-
tre, entre 24.000 especies, con lo cual el cul-
tivo conserva sus buenas cualidades agrong-
micas y se defiende de la plaga.

Asimismo, los expertos del Ciat, estudian
la forma de introducir genes de resistencia
al deterioro de la yuca, identificando bioqui-
micamente por qué una yuca en alta hume-
dad se conserva por mas tiempo.

Por otra parte, el Centro ha logrado in-
troducir en una forrajera de alto potencial
nutritivo, ur gen de hongo y dos de bacte-
rias, sin que ninguno de los tres sea vegetal,

con el fin de aplicar sobre suelo cultivado,
un herbicida, sin afectar la {orrajera.

Igualmente, se busca introducir un gen
de gallina a una planta de frijol, después de
comprobar que en la clara de huevo hay dos
proteinas que pueden servir para que el cul-
tivo sea resistente al gorgojo. Esta idea es
resultado de un experimento con frijol moli-
do y mezcla de clara de huevo donde se ob-
servé el efecto del producto sobre el insecto.

Se intenta introducir los genes de la ga-
llina que codifican para dos enzimas inhibi-
torias, en el frijol. En el momento el Ciat es-
ta en la fase bioquimica, probando encimas
individuales en semillas artificiales y carate-
rizando su efecto sobre el insecto.
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CIAT: a good cause

El Ciat: una buena causa

Los colombianos, y mas especificamente
los vallecaucanos, no nos damos cuenta que
en nuestro vecindario tenemos una institu-
cién que es patrimonio no sélo del pais, sino
de toda la humanidad.

No es una exageracién. En las instalacio-
nes del Centro Internacional de Agricultura
Tropical, localizado en las afueras de Palmi-
ra, trabajan discretamente profesionales ve-
nidos de todas partes del planeta, con el pro-
posito de ayudar a alimentar a los pobres del
mundo. El contacto que tenemos con ellos es
escaso. Los vemos manejando sus autos de
placas diplométicas, pero en la mayoria de
los casos no sabemos muy bien qué es lo que
hacen. El Ciat, en efecto, ha tenido por politi-
carehuir la publicidad innecesaria.

Tal vez por eso muchos no saben que, jun-
to con otra docena de institutos regados en
los cinco continentes, el centro esta a la van-
guardia del desarrollo de técnicas agricolas
para disminuir el riesgo mundial del ham-
bre. De su labor han resultado descubrimien-
tos tecnolégicos que ayudan a millones de
campesinos en Africa, América Latina y Asia.

Una visita a sus instalaciones a veces deja
la impresion de estar en otro pais. Ahi traba-
jan mas de cien profesionales PhD y cientos
de otros empleados, con un presupuesto
anual de mas de 30 millones de délares, pro-

porcionados por fundaciones extranjeras. La-
boratorios muy sofisticados, extensos terre-
nos para cultivos experimentales y una apa-
riencia general de "campus” extranjero sir-
ven para romper la vieja creencia de que en
el Tercer Mundo no se puede hacer ciencia
de calidad mundial.

La gama de actividades que llevan a cabo
es también impresionante. Algunos ejemplos;
los laboratorios de biotecnologia usan técni-
cas de la era atémica para buscar variedades
vegetales resistentes a las plagas. Una bode-
ga inmensa sirve para guardar la coleccién
mas completa de semilla de frijol en el mun-
do. Es un tesoro genético invaluable, pues de
aqui saldran nuevas variedades que aumen-
taran la producciéon mundial de alimentos.

En otro costado del centro, un cientifico
britdnico recoge ideas usadas originalmente
por los indios del Vaupés para desarrollar
nuevos usos de la yuca. Y otro académico pe-
ruano ensaya aparatos artesanales para que
los pequefnos campesinos puedan producir
sus propias semillas.

El trabajo de los colombianos y los extran-
jeros en el Ciat es una demostracién palpa-
ble de lo que puede aportar nuestro pais a la
comunidad mundial. Y tenemos razones mas
que suficientes para sentirnos orgullosos de
ello.




