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Dr. Gareth Edwards-Jones, Research Fellow, the Scottish Agricultural College,
Edinburgh, and Dr. Philip Thornton, IFDCEconomist/Systems Modeler, work on
an aspect of the whole-farm decisionmaking model for Guatemala.
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ScientistsDevelop Whole-Farm
Decisionmaking Model for Guatemala

By using crop sim­
ulationmodels,IFDC
scientists hope to
shorten the time be­
tween the translation
of research findings
into the development
of new agricultural
technology packages
and their application
in farmers' fields.
However, to do this
successfully requires
an appreciation ofthe
biological, economic,
social, and cultural
constraints that im­
pinge on small-farm
production systems
in developing coun­
tries. One way of
attempting to deal
with all ofthese factors is through the
use of whole-farm modeling.

In this light, IFDC recently added
a new dimension to its modeling
program-a socioeconomic compo­
nent. In this effort, the scientists are
studying the farmers' decisionmaking
process. In other words, they are
trying to answer the question, iNhy
do farmers do what they do?" They
are investigating how the interaction
between a farmer's social and cul­
tural background, his financial situ­
ation, and his natural resource base
determines his farming system.

IFDC scientists, in collaboration
with their counterparts at other in­
stitutions, are presently helping to

developawhole-farm decisionmaking
model for Guatemala. Dr. Gareth
Edwards-Jones, Research Fellow,the
Scottish Agricultural College, Edin­
burgh, Scotland, recently visited
IFDC to confer with his colleagues,
Dr. Philip Thornton, IFDC Econo­
mist/Systems Modeler,and Dr. Upen­
dra Singh, Systems Modeler/Soil
Scientist, on the Guatemala model.
Another collaborator on this project
is Dr. Barry Dent, Professor of Re­
source Management, University of
Edinburgh, Scotland.

"The long-term goal of this project
is to be able to predict the effectofthe
adoption of a new technology by the
farmer," says Edwards-Jones. "Forex-

ample, willa new rapid-growingvartety
of beans-or a new harvesting
method~r a new sowingmethod-fit
into the farmer's socioeconomic

background?"
The scientists

hope to determine if
a new nutrient man­
agement practice will
clash with the farm­
ers' current practices
or customs ,andifso,
what would have to
be changed in their
customs to encour­
age them to adopt the
new practice. For ex­
ample, would credit
or other aids be the
required incentive(s)
to persuade them to
adopt the new prod­
uct or practice?

The crop model­
ers are also trying to
answer the question,
"If a particular tech­

nology is available, who will adopt it
(i.e., whattype offarmer)?" The farm­
level model is being "builtaround the
crop simulation models of beans,
maize, and sorghum for the Guate­
mala project.

Models offarmers' decisionmaking
behavior are very different from those
of biological processes. Much of the
information required is qualitative
rather than quantitative. In turn,
different types ofcomputer programs
are required. The handling ofqualita­
tive data can be effected through the
use of rule-based programs, such as
expert systems. In these, a number of
rules are set up with particular con-
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Dr. Paul J. Stangel
IFDC President and

Chief Executive Officer

To investigate the possibility of form­
ing partnerships with other international
agricultural research centers (lARCs), I
traveled to Kenya, Hawaii, and Thailand
during the past quarter.

As a result of talks with appropriate
personnel of the International Council
for Research in AgroforestIy (ICRAF), the
International Board for Soil Research
and Management (IBSRAM),Biological
Nitrogen Fixation Technologies for Inter­
national Development (NiffAL),and the
Nitrogen- FixingTree Association (NFfA).
plans are progressing for collaborative
arrangements with these organizations
to conduct training programs, research
projects. and technology transfer efforts
in a number of areas.

CollabOration with ICRAF
Collaborative research between ICRAF

and IFDC is now being planned and will
focus on the following issues:
1. Establishment of the importance of

agroforestIy systems in nutrient cy­
cling and improving the efficiency of
added nutrients.

2. Understanding the dynamics of nu­
trient release from the prunings ofthe
nitrogen-fIxing trees and the avail­
ability ofthe nutrients to the intercrop .

3. Determination ofthe nutrient require­
ment that must be supplied from ex­
ternal sources (inorganic fertilizers
and manures) and the fate and effi­
ciency of these nutrients in the agro-

forestry setting. This will include
studies of various phosphate rock
sources.

4. Measurement of the distribution and
activity of the roots of the legume
species in order to estimate their role
in nutrient scavenging.

Cooperative Arrangements With
NifTAL and NFTA

With NiffALand NFfA, we envisage a
collaboration of research, development.
training, and technology transfer in the
areas of legume-biological nitrogen fixa­
tion (BNF) and agromineral fertilizers.
SpecifIcally, cooperative arrangements
between NiffAL,NFfA, and IFDC, which
are being considered, include training
programs and special projects in which
the three organizations have a common
interest. In addition, the research projects
that are being considered for collabora­
tion include:
1. The interaction between soil fertility

requirements and BNF from tree and
annual crop legumes grown in differ­
ent agroclimatic zones.

2. The role of mycorrhiza and agro­
minerals in promoting BNF.

3. The effects of availability of soil nitro­
gen and soil phosphate on mycorrhiza
activity and BNF by various annual
crop and tree legumes.

4. Measurement of biological nitrogen
fixation (BNF)in various cropping sys­
tems and the full evaluation of the
benefits accruing to farmers from em­
ploying IFDC/NiffAL/NFfA manage­
ment packages.

5. Possibly adding a BNF component to
the rainfall transect research thatIFDC
now has underway in West Africa.

Linkage With IBSRAM
Closer coordination between IBSRAM

and IFDC programs promises to bring a
number of benefits that should lead to
the development of more effective pro­
grams dealing with sustainable land
management. Linkage between the two
centers brings to the system a wide range
of expertise. most notably soil science,
socioeconomics, anthropology, nutrient
source and supply systems. and policy­
related issues. Both IFDC and IBSRAM



have management styles that favor
an integrated approach. and conse­
quently a closer coordination be­
tween IFDC and IBSRAM has the
potential for evolving an overall ap­
proach to nutrient use and land
management that will be
sustainable.

Collectivelythe two organizations
would bring together the necessary
expertise to establish an integrated
and cost -effectiveland use. nutrient
supply and management system.

IBSRAMand IFDC research pro­
grams are geared toward the devel­
opment of specific environmentally
sound nutrient management and
land use technologies. Both organi­
zations are producing technologies
that reduce nutrient losses due to
leaching, volatilization. or soil ero­
sion. thereby minimizing the effects
that land management and nutrient
supplies have on the accumulation
of greenhouse gases in the atmo­
sphere. nitrates and phosphates in
groundwater and streams, and
heavy metals in the soil.

Both IBSRAMand IFDC employ
methodology and monitoring tech­

J niques that are closely related and

(Continued from page 1)

sequences for a particular decision.
For example, in determining which
variety of beans to plant. the follow­
ing might form a small part of the
associated rule base.

IJ the bean crop is Jor home
consumption

And the rains start early this season
And cash reserves are below a level x
Then plant local bean vcuiety A witha

probability oj 0.7

There may be many hundreds of
such rules in the rule base, and the
rules may cover the environmental,
biological, climatic, economic. social.
and cultural factors that have a bear­
ing on each decision.

Prototype farm models will be
constructed for a small number of
"typical" farming households. char­
acterized in terms of factors such as
natural resource base (soil type. to­
pography. etc.). type of land tenure.

allow ready exchange of data and
findings. Closer linkages of the two
institutions will allow further stan­
dardization of the data bases on
land resource management. thus
creating one of the largest and po­
tentially effective information
sources in the developing world.

Collectively IBSRAM and IFDC
have major training programs on
site selection. and characterization
(both physical and socioeconomic),
as well as monitoring and nutrient
availability. This type ofwork could
prove to be the initial step necessary
to develop a program on effective
land resource management.

Conclusion

The forgingofcollaborative bonds
between IFDC and these organiza­
tions will not only strengthen all of
the training and research efforts
involved but also will enable each
organization to find innovative ways
of making more effective use of do­
nor funds. developing newtechnolo­
gies. and eventually getting these
transferred to and used by farmers.

Paul J. Stangel

attitudes to risk and innovation. and
household objectives.

Ultimately it is hoped to integrate
the biological-socioeconomic mod­
els with a geographic information
system to allow regional impact and
technology adoption analyses to be
performed. A great deal of work is
necessary before this stage is reached.
but the potential of such an analysis
tool is considerable.

When this prototype model is com­
plete. it will be tested in Guatemala
first. but it should be possible to
mpdify it to fit the situations in other
countries and regions. The develop­
ment of this type of model adds a
powerful dimension to IFDC's crop
modeling effort.As the scientists gain
a greater understanding of the re­
source demands of the farm and the
limitations of them, as well as the
managerial and social implications.
they can help pave the way for a more
rapid transfer of agrotechnology to
farmers and their families .•

Headquarters-
Granulation Tests

Completed for
MONOMEROS

At the request of Monomeros
Colombo Venezolanos. S.A. in Co­
lombia, IFDC has completed a series
ofNPK granulation tests that should
allow the company to reduce its pro­
duction costs. increase its produc­
tion capacity. and eliminate the
importation of ammonium nitrate
phosphate as a raw material.

Two MONOMEROS staff mem­
bers-Edgardo Llanos. Head of Eco­
nomics Group. and Antonio del Risco,
Fertilizer Operations Manager­
recently visited IFDC Headquarters
to observe the tests and consult with
IFDC staff.

"Our two main grades of fertilizer
are 15-15-15 and 17-6-18-2 MgO,"
del Risco says. "The purposes of the
tests performed at IFDC are to find
ways to use more ammonium sulfate
in our NPK products and to reduce
the nitric acid consumption per met­
ric ton of NPKfertilizer."

According to del Risco the test
runs were quite successful. "Wethink
that we can now transfer these pilot
plant test results to our commercial
operation with a few small modifica­
tions." he says.

These tests have provided
MONOMEROSwith a sound basis to
plan and conduct commercial tests
in its fertilizer plant. "Wehave a lot of
operating data and a quality analysis
of the product." del Risco says.

Llanos is confident of the eco­
nomic viability ofthe product as well.
"Wefeel more confident that we can
undertake this project. which is de­
signed to reduce production costs
and increase production capacity."
he says.

George W. Bolds. m. Pilot-Plant
Operations Coordinator. was the
manager of this project; he was as­
sisted by Jose R. Lazo de la Vega,
Special Project Engineer .•
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Dr. Nyle Brady, UNDPSenior Consultant. addresses the IFDC Century Club at its
Annual Banquet on April 2, 1991.
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Dr. Nyle Brady Addresses IFDC Century Club

New scientific and agricultural
breakthroughs that will help feed the
world will be made in the coming
years. according to Dr. Nyle Brady.
but those successes will be more
difficult than in the past because of
shiftingsocialand economic problems.

Brady is considered one of the
fathers ofthe green revolution. which
led to new agricultural practices that
significantly increased the world's
food supply in the past 30 years. At
the Annual Banquet of the IFDC
Century Club onApril2. 1991. Brady
pointed out that "sustainable growth.
a topic of concern to all earthly crea­
tures. will involve complex and diffi­
cult decisions."

Brady. now a senior consultant
with the United Nations Develop­
ment Programme. previously sexved
as senior assistant administrator of
the Bureau for Science and Technol­
ogy in the Agency for International
Development.

From 1973to 1981. he was director
general of the International Rice Re­
search Institute (IRRI)in the Philip­
pines. While at IRRI Brady provided
intellectual and managerial leadership
of international teams that created
new rice varieties and technologies
that have alleviated hunger for bil­
lions of people in low-income rice­
eating countries around the world.
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The coauthor of three books on
the nature and properties of soils.
Brady wrote the world's most widely
used college text in soil science.

Brady defined his topic of "sus­
tainable development" as a "concept.
which envisages fanning systems that
can be sustainable over a long period
of time and that have positive rather
than negative effects on the quality of
the environment in which the system
operates." According to Brady. this
concept calls for a sensible balance
between pressures for immediate
agricultural production and those
that can ensure production for our
children and grandchildren.

Brady outlined several types of
action that must be taken to move
toward sustainable agriculture. First.
countries need to "plan and implement
integrated management programs. in­
cluding pest-resistant varieties and
natural enemies." Soiland crop man­
agement that maximizes soil cover
with plant residues durtngperiods of
high rainfall must continue to be
encouraged. Systems must be devel­
oped to encourage the absorption of
nutrients at lower soil depths by
deep-rooted crops and their translo­
cation to the aboveground plant parts
where they can be returned to the soil
surface and released by microbial
action for subsequent crop use. Such

systems can simultaneously provide
not only nutrient cycling and im­
proved soil properties but also
reduced erosion due to good soil
coverage. Ifthese systems are supple­
mented with small quantities of
chemical fertilizers. they may well be
able to stabilize yields in "slash and
bum" areas and make it possible for
farmers to remain in one area and not
have to move on to other "slash and
burned" sites. Much of the research
and development activities to enhance
sustainable agriculture will require
teamwork from different disciplines
among international agricultural re­
search centers and national agricul­
turalresearchand developmentcenters
in developing countries. Success of
research and development issues will
depend to a considerable extent on
solution and/or resolution of some
nationalandinternational policyissues.

For Brady. sustainable agricul­
ture is an achievable goal. but it will
need constant attention if it is to be
achieved. In seeking viable sustain­
able agricultural systems. five fac­
tors will need to be considered.

First. world human population
numbers are increasing at the rate of
about 90 million annually-a new
United States every 2-1/2 years.
These people must and can be fed if
proper actions are taken.

Second. deterioration of the qual­
ity of soils. water. air. and forest
resources must be halted. and agri­
culture's contribution to this deterio­
ration must cease. On the contrary.
steps must be taken to improve the
quality of these natural resources.

Third. national policies of both
developing and developed countries
must be evaluated in terms of their
international implication and envi­
ronmental points of view.

Fourth. means must be found to
better assess the complementarity
between the judicious use ofchemical
fertilizers and economic development
that is harmonized with environmen­
tal quality maintenance.

Fifth. resources to support the
role ofscience in seeking solutions to
sustainable agriculture must be
forthCOming. Industrialized and de­
veloping countries alike must take
the longview in providing the needed
support .•
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Huila Phosphate Rock: Colombia's Powder With Punch
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A Colombian fanner and his wife work in one of IFDC'. phosphate experiments. Since part
of the IFDC project is being conducted on their fann, they are reaping the benefits ofthis
collaborative work and improving the quality of their lives.

RoosevelHernandez, his wife, and
three young daughters are realizing
the benefits ofIFDC-developed tech­
nology on their small farm in Colom­
bia. Since Hernandez started using
Huila phosphate rock fertilizer on his
crops, he has seen his standard of
living improve dramatically.

In the past Hernandez grew crops
on his 6-hectare farm only occasion­
ally: instead he worked on otherfarms
doing fencing, construction, and ag­
riculture-related jobs. Initially he had
only a few coffee trees, but at the
suggestion of the IFDC project per­
sonnel. he is planting beans, maize,
cassava, and some legumes. He used
to fertilize his crops with only organic
products such as coffeepulp, animal
manure, ashes, and vegetable resi­
dues. Mter IFDC scientists estab­
lished one oftheir experiments on his
farm, Hernandez started using the
Colombian phosphate rock fertilizer.
Heispleased with the increasedyields
produced by the indigenous phos­
phate rock, and the members of his
family are reaping the rewards as
well.

On the Latin American continent,
IFDC has long been involved in
research to find energy-efficient, cost­
effective alternatives to the more
expensive imported phosphate fertil­
izers by using natural and altered
phosphates from countries like Co­
lombia. Dr. Alfredo Leon, IFDC Soil
Scientist, stationed at the Centro
Internacional de Agricultura Tropi­
cal (ClAn in Cali, Colombia, is con­
tinuing his research on the residual
effect under field conditions of natu­
ral finely ground phosphate rocks
and partially acidulated phosphate
rocks mixed with urea and two po­
tassium sources. The comparison of
the agronomic effectiveness of par­
tially acidulated phosphate rocks
from Colombia and Bolivia and of
these phosphate rocks compacted
with triple superphosphate has been
extended to include not only beans
but also crops such as upland rice in
rotation with soybeans and maize.

- Generally additions of low reac­
tive phosphate rocks do not show an

immediate effect on crop yields, but
with time these phosphate fertilizers
start to show positive effects on crop
production. IFDC is continuing the
study of this important aspect of
phosphate fertilization, necessary to
economically evaluate phosphate
sources.

As a result ofIFDC's research and
its promotion of Huila phosphate
rock as a viable source of phosphate
fertilizer, the product is gaining
advocatesamongthe Colombian com­
mercial sector as wellas among farm­
ers. In fact, 16,000 tons of the
country's phosphate rock (approxi­
mately one-seventh of Colombia's
annual consumption of phosphate
fertilizers) is now being sold and con­
sumed on its farmers' fields each
year. By using this indigenous fertil­
izer, Colombia is realizing an esti­
mated savings in foreign exchange of
US $640,000 per year.

"After5 years ofresearch, the Cof­
fee Federation Research Center
(CENICAFE)has found that Huila
phosphate rock produces the same
agronomic effectiveness as do other
phosphorus sources such as triple
superphosphate, diammonium phos­
phate, and basic slag," Leon says.

~CENICAFE plans to recommend
Huila phosphate rock as the least
expensive phosphorus source."

As a result of the transfer of tech­
nology produced by the IFDC Phos­
phate Project to Colombian farmers,
rice growers in the Eastern Plains are
now using 4,000 tons ofHuila phos­
phate rock per year on some 11,000
hectares.

"Colombian sugarcane growers
have obtained excellent results us­
ing Huila phosphate rock," he says.
'TIley are consuming approximately
1,000 tons ofthe indigenous product
per year."

As a consequence ofIFDCresearch
in the Eastern plains of Colombia,
farmers are now fertilizing approxi­
mately 4,000 hectares of improved
pastures with Huila phosphate rock.
Their results are excellent and repre­
sent important savings in the cost of
phosphate fertilization.

Using the Colombian case- as a
model, IFDC has the expertise to
assist other developing countries in
finding ways to use their indigenous
resources to provide the plant nutri­
ents needed to secure sustainable
agriculture .•
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