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dated (tested). He recognizes that the
models eliminate duplication of
experimentation.

In fact, one benefit of the models is
that they reduce the mnnber ofexpert­
mental programs that are needed. 'We
can use the models to predict yields for
us, and they can be applied to different
environments," Prasad says.

Goenaga considers the real value
ofthe models to be their contribution
to the transfer ofagrotechnologyfrom
one place to another.

Creation of the aroid model will
provide scientists and extensionists
from different disciplines a valuable
tool to delineate constraints of in­
creased productivity. This process
will allow them to link interacting
crop, weather, soil, water, and man­
agement variables into one system.
Caldwell has five graduate students
at the University of Hawaii working
on various facets of the system.

The fact that the modeling project
has brought several different disci­
plines together should add to its
effectiveness. "IFDChas played a key
role in putting this project together
and achieving its goals," Goenaga
says.

This project represents one facet of
the IFDCcrop modeling component In
fact, this particular project is an out­
growth of an earlier computer simula­
tion training program, which the
scientists attended at IFDCin 1989.

The training program served as the
catalyst for involving the group in
crop modeling. "TIle training pro­
gram gave me the momentum to get
started," says Prasad. ®

*.:=:::J Headquarter~~ An~~~:~D::I~:c~~~~~:o~rOPiCal RootCrops
tional scientists from cessed results of their field experi­

four different institutions are develop- mentation on tanier and taro.
ing a computer simulation model. Collection of the IBSNATminimum
called the amid model. on two tropical data sets during the experiments
rootcrops-tanier, more popular in the allowed them to link crop, soil,
Caribbean Basin and taro, more popu- weather, and management data. This
lar in the PacillcBasiI1.These root crops resulted in a comprehensive under­
are considered research poor by the standing of how the system (model)
U.S. National Academy of Sciences. operated as a whole.

Three ofthe scientists recently vis- "TIlemodel is presently at the de-
ited IFDCto further developthe model velopmental stage: after we have as-

. and to confer with the project coordi- sembled the data, it willbe validated
nator, Dr. Upendra Singh, IFDC Sys- at different locations," Prasad says.
terns Modeler/Soil Scientist. The This model allows the scientists to
scientists are: Dr. Ricardo Goenaga, get a total production picture for the
Research Plant Physiologist, Tropical crops. "It provides us the means to
Agriculture Research Station, Agricul- conduct a comprehensive study on
tural Research SeIvice, U.S. Depart- the crops, including management
ment ofAgriculture, Mayaguez,Puerto practices, environmental factors, soil
Rico: and Dr. Robert Caldwell,Assis- conditions, and technological fac­
tantProfessor,Department ofAgronomy tors," Goenaga says.
and Soil Science and Hemant Kumar As for future plans Prasad thinks
Prasad, a graduate student in the De- the group needs to conduct more
partment of Agronomy and Soil Sci- experiments in different areas of the
ence, University ofHawaii region so that the model can be vali-

Goenaga is con- (PholO,.""rt'il] USD.•••-.•••RS. Tropical .•••sric.lt"'. R.search StatiON,P.<rto Rico)

trtbuting info~­
tion ontaniersinee
that crop is popu­
lar in his region f
whileCaldwelland
Prasad are provid­
ing information on
taro. According to
the scientists the
model is helping
them understand
the production/
management sys­
tems for the root Tanier is one of the tropical root crops that the new aroid crop
cropS. model focuses on.
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IFDC is moving in a new direction. In so
doing. the Center is employing an approach
that involves integrated nutrient manage­
ment, agri-input activity. and a sustainable
system ofland management. In the words of
Dr. Nyle Brady, Senior Consultant to the
United Nations Development Programme, the
Center is pursuing a "marriage of its tradi­
tional programs with new programs relating
to the environment and sustainable
agriculture. "

The Center is moving to fit fertilizer into an
integrated nutrient management system
where fertilizer is viewed as a supplement to
nutrient sources derived from the soil, ani­
mal manure, urban wastes, crop residues,
and other sources. In its nitrogen research
being conducted jointly with the Interna­
tional Rice Research Institute URRI)in the
Philippines, IFDC is practicing integrated
nitrogen management by effectively manag­
ing native soil nitrogen, biologically fixed ni­
trogen from legumes, nitrogen from crop
residues and green manures, and fertilizer
nitrogen. By so doing, it is lowering the re­
quirements of supplemental nitrogen fertil­
izer and with proper overall management
may reduce the potential for environmental
pollution.

In West Mrica the Fertilizer Investment
for Soil Fertility Restoration Project (SFRP),
an applied agronomic and socioeconomic
research and development project, is evalu­
atingvarious fertilizer options (including fer­
tilizer. organic residues, and animal ma­
nures) and assessing their benefits for the
restoration ofsoil productivity, sustainability
of soil fertility, evolution of farming systems
and economies of village communities. The
project, being funded by the U.S. Agency for

International Development, the World Bank,
France (CIRAD), IMPHOSjAPF, and the
Rockefeller Foundation, is also assessing the
implications offertilizer use in various farm­
ing systems for resource conservation and
environmental degradation.

The second aspect of the new direction
deals with looking at fertilizer as an agri­
input activity of which fertilizer is the back­
bone in a delivery system that provides a
range ofinputs needed by the farmer-seeds,
irrigation. pesticides, fertilizers, and the tech­
nical information needed to make inputs cost
effective. As the institutional framework of
these systems grow in a given country, farm­
ers will be better able to use agricultural
inputs in a cost-effective environmentally
sound system of crop production.

The third aspect concentrates on fitting
fertilizer and the nutrient supply into a sus­
tainable system of land management where
fertilizer and plant nutrients are used with
soil and water in the overall land mass,
including people and other elements so that
the land resource base is preserved over time
and will sustain a level of agricultural pro­
ductivity demanded by society but which is
environmentally sound. In this regard. the
SFRP is working with village communities in
Ghana, Niger, and Togo to assess the long­
term impact of fertilizer-not just on crop
yields-but on the entire local economy and
social lifeof the people. In addition, the types
of farming systems employed will include
those ranging from agroforestry to conven­
tional agriculture. concentrating always on
sound nutrient management practices.

IFDC is sensitive to the changing needs of
farmers as they shift toward a more diversi­
fied and ever more intensive agriculture.
Driven by changing diets created by rising
personal incomes (particularly in the Pacific
Rim countries), national planners are taking
steps to diversify the crop production base
from a focus on rice, wheat, and maize to oil
crops, fruits, vegetables, and a range of new
industrial crops geared for export.

In order to achieve these objectives, IFDC
will not only have to broaden its base of
research and development and technical as­
sistance but also interact with a host of
institutions, private and public, international
and national that have a comparative advan­
tage in one or more of these areas and that
can interactwith IFDCin helping developing­
country farmers achieve a better economic
standard of living.

At present, IFDC is actively contacting
other international and national institutions
to forge these linkages.

Paul J. Stangel
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Dr. Samuel C. Muchena, ACFD Managing Director, and Dr. Paul J. Stangel, IFDC
President and Chief Executive Officer, discuss the plans for the new centre in
Zimbabwe.

Zimbabwe-

African Centre for Fertilizer Development

Taking Shape

.•....

policies that would improve effil'iency of
nutrient production, marketing, and
use is probably the most important
factor limiting fertilizer use. The short­
age of accurate information at the right
time also contributes to poor planning
in the fertilizer sector. Collection and
disseminationof~ormationon~~­
izer production, trade, and use are
considered major prtorities for ACID.

According to Muchena, the func­
tional structure of ACFD consists of
two technical divisions-one for re­
search and development and one for
technology transfer. The programs of
ACFD are Land Resource Manage­
ment, Policy Analysis, Resource De­
velopment and Utilization, Marketing
SeIVices, Human Resource Develop­
ment, Information SeIVices, and En­
gineering Advisory SeIVices.

"'Th.eresearch and development pro­
gram of ACID will
be carried out
through collabora-
tive networks in

various regions,"
Muchena says.
'Wherever possible ,
the networks willbe
developed in col­
laboration with
other regional and
international
organizations. "

Land for con­
struction of the
Centre's facilities

has been provided
by the host gov­
ernment. Plans for
construction ofthe

ACFD building are
at an advanced
stage.

After the third

ACFD Board Meeting to be held in
Harare during April 22-26, 1991,
work should start in earnest.
Muchena looks forward to the chal­

lenges ahead. "I find it a challenge to
be involved in makingACFD become
a reality," he says. "I am optimistic
about the prospects, but at the same
time, I realize the problems we face. I
believe we have the potential to fulfill
our objectives; the secret lies in being
able to recruit good scientists and
getting our programs underway
quickly." ®

he says. "As we conduct our various
research programs, we will monitor
the progress to ensure that at the end
we will have a sustainable system
without causing environmental
problems."

While fertilizer is recognized as an
important input for increased agri­
cultural production, its costs are high
and foreign exchange for imports and
farmer-buying capacity are limited.
Africa has the lowest level of fertilizer
use per hectare of arable land.

The limited capacity to formulate

improvement of fertilizer supply, mar­
keting, and use, which will increase
agricultural production," he says. "To
this end, ACID will develop, maintain,
and evaluate information on all types of
organic and inorganic indigenous re­
sources that can be used to enhance

soil fertility."
'We will assess the role of integrated

nutrient management-4"ertilizers, in­
digenous agrominerals in association
with organic materials, and yield­
enhancing practices-to develop envi­
ronmentally sound sustainable
agricultural production systems and
improve the farmer's profit margin,"

The African Centre for Fertilizer De­
velopment is becoming a reality. This
Centre is an important part of the long­
term strategy for implementation ofthe
Lagos Plan ofAction for Economic and
Social Development, whichwasadopted
by the 1980 Economic Surrnnit of the
Organization of African Unity (OAU).

OAU has selected IFDC to serve as

the executing agency and prpvide
technical management during the
planning, development, implemen­
tation, and operation of ACFD for a
period of 5 years. At its October 1990
meeting, the IFDC Board of Directors
nominated Dr. Samuel C. Muchena,
the former Deputy
SecretaIy, Profes­
sional and Techni­
cal Services,
Ministry of Lands,
Agriculture, and
RuralResettlement,
Zimbabwe, to seIVe
as ACFD's first
Managing Director.

In an inteIView at
IFOCHeadquarters
recently, Muchena
spoke of his plans
for the new Centre,
located in Harare,
Zimbabwe. "'Th.eul­

timate objective of
ACID is to stimu­
late the production
and use of fertiliz­
ers in order to in­

crease crop yields
and farmers' in­
comes in rural Africa so as to reduce

widespread hunger and malnutrition
and make an impact on rural poverty,"
Muchena says.

The specific objectives ofACFD are to
achievetechnologytransferforimproved
fertilizer production; demonstrate the
role that fertilizers must play for im­
proved agriculture; provide technical
support to the fertilizer sector through
an information data base; develop col­
laborative projects in the region; and
conduct, foster, and support training.

"Among the priorities ofACID is the
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Colombia-
IFOC Provides Technical Assistance to Colombian Fertilizer

Companies

An IFDC team ofengineers led by
Senior ProjectAnalyst, Jorge R. Polo,
recently provided technical assis­
tance to a Colombian fertilizer com­
pany-Abonos Colombianos, S.A.
(ABOCOL) and to its subsidiary,
Amoniaco del Caribe, S.A.
(AMOCAR), both located in
Cartagena.

At ABOCOL, the team reviewed
the detail engineering package pre­
pared by the Foster Wheeler Andina
Company (Bogota, Colombia) for
revamping ABOCOL's NPK plant.
The package was based on the basic
process engineering prepared by
IFDC engineers in 1989. The plans
for modification of the plant call for
revamping of the two granulation
trains and installation of new reac­
tion and scrubbing systems. A fu­
ture addition will include a separate
ammonium nitrate generation unit.

During the team's recent trip to
Colombia, they visited ABOCOL's
present plants to inspect actual
operating conditions of several sys­
tems. They made extensive use of a
scale model of the modified plant,
which ABOCOL has constructed
locally. "In their review, the team
has recommended changes to the
installations that will improve oper­
ating costs and safety of the modi­
fied plant and will result in consid­
erable savings ofdowntime and costs
during startup," says Polo.

The modification activities are well
under way at ABOCOL, as some
equipment has already been ordered
and civil construction of the new
reaction section has already begun.

At AMOCAR,Polo had previously
assisted with two aspects ofmodifi­
cations to their plant. AMOCAR is
increasing their production capac­
ity of ammonia from 105,000 to
120,000 tpy and of nitric acid from
40,000 to 75,000 tpy. During 1989
IFDC's engineers reviewed the basic
process engineering design prepared
by" James Chemical Engineering,
Inc. (U.SA.), for the expansion of
the nitric acid plant and later as-
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sisted in locating and inspecting a
used absorber column that could be
used as an extended absorber to
reduce the nitrous oxide emissions
of the plant.

When AMOCAR was originally
built in the 1960s, Colombian envi­
ronmental legislation relating to
nitric acid plants was almost non­
existent, and AMOCAR'snitric acid
plant was considered to be adequate
from an environmental point ofview.
Later, as both Colombia and
AMOCARbecame more knowledge­
able and aware ofthe need to curtail

(Photo by J. R. Polo)

Above: An extended
absorber column at
AMOCAR'. nitric
acid plant.

Right: Jorge Polo,
IFDC Senior

Project Analyst,
inspects a model
of the expansion

ofABOCOL's
NPKPlant.

(Photo by Efra[n
Manatas, ABOCOL.)

nitrous oxide emissions, it was de­
cided that an extended absorber
was needed even before implement­
ing the rest of the capacity expan­
sion of the plant. The idea was that
an extended absorber column would
reduce the nitrous oxide emissions
to 5OOppm.

IFDC's engineers assisted in lo­
cating a column in Belgium, in­
spected the operating and mainte­
nance records of the column, and
determined that it would serve
AMOCAR's purpose. Mer the col­
umn was purchased by AMOCAR,it
was placed in operation in late 1990,
as the extended absorber of the
nitric acid plant.

The total cost of the project was
about 50% less than what it would
have been if a new absorber tower
had been designed, fabricated, and
erected for this purpose. The ni­
trous oxide emissions from the ni­
tric acid plant amounted to 2,500
ppm before and 480 ppm after the
extended absorber was placed in
operation. The new Colombian en­
vironmentallaws require that emis­
sions from this plant be no more
than 615 ppm.

According to Manuel E. Martinez
de la Hoz, Operations Vice Presi­
dent, AMOCAR was pleased with
the results of this project and the
assistance received from IFDC. ®
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IFDC Completes Technoeconomic
Study on the Compaction/Granula­
tion of Minjingu SoftRock Concentrate

Dr. Philip K. Thornton
Economist/Systems Modeler

Atthe request ofthe Minjingu Phos­
phate Company, Limited, ofMinjingu.
Tanzania. IFDC's engineers recently
completed a technoeconomic study
of the compaction/granulation of
Minjingu soft rock concentrate
(MSRC).

An earlier IFDC study had indi­
cated a market potential for direct
application of 25,000 tpy ofMSRC in
five districts within a distance of 450
kIn from Arusha, Tanzania. It is rec­
ognized that some effort and time will
be required to develop this market
because most farmers in the area are
not using any type of fertilizer. In
addition, there is a potential for ex­
port of MSRC to Kenya for direct
application. for use in single super­
phosphate production, and for use in
bulk blends to produce compound
fertilizers.

"We recently operated the IFDC
continuous laboratory-scale compac­
tion/granulation pilot plant for the
Minjingu Phosphate Company, Lim­
ited (MIPCO), to investigate the com­
bination ofMSRC and other solid raw
materials to produce granular prod­
ucts by the compaction/granulation
process," says Ramon Lazo de la
Vega,IFDCSpecial Projects Engineer.

The solid fertilizer materials com­
bined with MSRC were triple super­
phosphate rrSP). urea, ammonium
sulfate, and potassium chloride (KCl).
These tests were performed to evalu­
ate the technical feasibility of pro­
ducing fertilizers in granular form
when MSRC is combined with other
fertilizer materials that can be used
as binders to increase product hard­
ness and to provide plant nutrients
for specific crops. Specifically, the
objectives of the tests were to deter­
mine the compactibility of formula­
tions and hardness (resistance) of
compacted products.

These tests indicated the technical
feasibility of the compaction/
granulation process for the specified
combinations in terms of granula­
tion efficiency and strength of the

product. These parameters were de­
pendent on the raw materials used.
For example. the formulations con­
taining TSP or KCl were relatively
easy to compact when compared with
ammonium sulfate, which is known
to be difficult to compact at low
pressures.

The main problem with using urea
is that urea cannot account for more
than 15% by weight of the formula­
tion because it is very hygroscopic
and causes operating problems when
used in large amounts. When urea is
used in hot and humid climates. the
main operating problems are stick­
ing of the material to chutes. hop­
pers, and elevators and difficulty in
feeding the recycle back into the
compactor.

"Weperformed the preliminary cost
assessment for the compaction
process to make granular MSRCcon­
taining either urea, TSP, KCl or am­
monium sulfate," Lazo says. "The
investment cost was estimated for a
plant to produce up to 25.000 tpy of
granular MSRC.This information can
be used as a first step to determine if
the project has economic merit." ®

Dr. Philip K. Thornton. IFDC Economist!
Systems Modeler.
(Pholo by Cilarles E.

A former senior research fellowwith
the Edinburgh School of Agriculture.
Dr. Philip K Thornton recently joined
the IFDC staff as an economist/sys­
tems modeler.

At IFDC Thornton is involved with
the application ofmodeling techniques
in the research and development pro­
cess and in the implementation ofcase
studies in Latin America and Africa.

At Edinburgh he was responsible for
the investigation ofthe use ofbiological
and economic modeling techniques in
the agrotechnology transfer process in
developing countries. In addition, he
established and oversaw case studies
in the tropics.

Prior to his tenure at Edinburgh.
Thorntoncompleted a3-yearstay at the
Centro Intemacional de Agricultura
Tropical in Colombia, where he devel­
oped a bioeconomic simulation model
of cattle production systems in the
Colombian savannas.

The British economist/systems
modeler is a graduate of Reading
University. with a B.Sc (with honors)
in agriculture and a Ph.D. in farm
management and agricultural eco­
nomics from Lincoln College, Univer­
sity of Canterbury, New Zealand.

The new IFDC staff member has
served as the book review editor for
.Agricultural Systems (Elsevier) since
1988.®
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(:, ciDAiu~DP jlFDC C.~nductTrainingWorkshop on- ..•••••.Developing the FertilizerDealer
Recognizing the importance of the

fertilizer dealer. and with the encour­
agement and support of the Cana­
dian International Development
Agency (CIDA) and the Jamaican
Ministry of Agriculture. IFDC orga­
nized a workshop designed to con­
tinue the process of helping the
fertilizer dealer meet the needs ofthe
small-farm sector. This workshop,
held in Kingston. Jamaica. during
January21-25. 1991, was funded by
CIDAand the United Nations Devel­
opment Programme (UNDP).

Speaking of the rationale for con­
ducting such a workshop, its
manager-Dr. Loren E. Ahlrichs.
IFDC Marketing Specialist­
explained it this way: "Inmany coun­
tries governments are beginning to
realize that a strong fertilizer dealer
system is an essential element for the
fertilizer sector. With the move to­
ward a freely competitive privatized
marketing system in many develop­
ing countries. such as Bangladesh.
Cameroon, Ghana. Mexico.andZam­
bia. a stronger dealer system will

become increasingly important."
The fertilizer dealer can provide a

unique and vital link between the
fertilizer producer and the small
farmer who is often characterized by
limited resources. In addition to pro­
vidingthe correct fertilizer. the dealer
can provide the farmer with technical
assistance and a number of related
crop production inputs and services.
Thus. he can help to bridge the gap
that often exists between the re­
searcher and the farmer. The dealer
can also complement the work ofthe
extension agent in advising the farmer
on fertilizer use. Additionally. the
dealer can be a source of short-term
credit to the low-resource farmer.

Attracting 142 delegates from 18
countries, this workshop focused on
exploring ways and means for in­
creasing fertilizer use among small
farmers through the establishment
of an effective dealer network. The
follOwingfivebroad areas essential to
the development ofpractical and well­
informed dealers were addressed.
They included: (1)the fertilizer mar-

ket ofsmall farmers, (2)market devel­
opment. (3) training and develop­
ment, (4)business operations of the
fertilizer dealer, and (5) servicing the
market.

The delegates to the workshop par­
ticipated in a field trip to view fertil­
izer test plots and land reclamation
activities and to interact with J amai­
can fertilizer dealers, farmers, and
others involved in the agricultural
input supply system.

Encouraging discussion and the
sharing of experiences and view­
points. the informal workshop drew a
striking response from the delegates.
In fact, a followup is already on the
drawing board. "Weplan to conduct
similar workshops in Mrica. Asia,
and Latin America." Ahlrichs says.

Other IFDC staff members making
valuable contributions to the work­
shop included R. S. Giroti, Training
Administrator: Dr. L. A. Leon, Soil
Scientist: J. J. Schultz. Fertilizer Pro­
duction Specialist: Dr. T. P. Thomp­
son. Rural Sociologist: and C. C.
Yaptenco, Marketing Specialist. ®

Program Dates Location

November 4-22
December 2-13

For details, please contact:

Computer Simulation for Plant Growth and Nutrient
Management

Modern Techniques in Fertilizer Distribution and
Handling

Agroeconomic Evaluation for Development of
Fertilizer Recorrrrnendations

Fertilizer Marketing Management Training Program
Policy Issues Affecting Fertilizer Sector Development

and Sustainable Agriculture·
Fertilizer Use Strategies for Sustainable Agriculture
Financial. Economic. and Environmental Impact

Analysis for Fertilizer Sector Projects
Fertilizer Marketin~ Trainin~ Pro~am
Programdates and locations are subject to change.
Fees do not include travel or livingexpenses.

*TrainingWorkshops.
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May 6-17

June 10-28

July 8-26
August 5-Sept. 6

September 9-20
October 7-18

Muscle Shoals, Alabama, U.S.A.

Europe

Muscle Shoals. Alabama. U.S.A.
Muscle Shoals. Alabama. U.S.A.
Muscle Shoals, Alabama, and
Washington. D.C.• U.SA.
Muscle Shoals. Alabama. U.S.A.

Muscle Shoals. Alabama, U.S.A.
Ban~kok,Thailand

Director, Outreach Division
International FertilizerDevelopment
Center
P.O. Box 2040
Muscle Shoals, Alabama 35662
Telephone: 205-381-6600
1WX: 810-731-3970 IFDECMCHL
Telefax:205-381-7408




