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Headquarters-
Phosphate Training Taps Valuable Resource

Jose R. Lazo de la Vega, IFDC Special Project Engineer (extreme
right), discusses with the phosphate training participants the com­
paction/granulation process as an alternative for the production
of phosphate-containing fertilizers.

~ Beneath some of the most in­

fertile land of the tropics ando subtropics lies one of the keys
to solving food shortages.

Numerous deposits of phosphate rock
represent a valuable but often untapped
resource for the domestic production of
fertilizers.

Since its inception in 1975, IFDC has
strived to help developing countries find
ways to use their phosphate resources in
fertilizer production. As an extension of
this ongoing program, the Center con­
ducted a 3-week training program enti­
tled "Development of Indigenous
Phosphate Deposits" at Headquarters
during May 20-June 6, 1985.

The program brought together 28 par­
ticipants from 19 countries. Among this
group were geologists, mining engineers,
chemical engineers, chemists, soil scien­
tists, agronomists, and economists. The
group considered multidisciplinary prob­
lems connected with the development
and use of indigenous phosphate deposits
as fertilizers.

IFDC fertilizer specialists reviewed
with the participants the latest phos­
phate research and technology findings
through the use of modem research
methodologies and equipment. They ex­
amined difficulties presently being
encountered in the development of
phosphate resources and their use
in agriculture in several areas of the
world as illustrated in IFDC pro­
jects in Africa, Asia, and Latin
America.

The program consisted of formal
presentations, case studies, group
discussions, and a practical phase
involving demonstrations in the
laboratory, pilot plant, greenhouse,
and field, as well as field trips to
commercial operations. Partici­
pants were provided an opportuni­
ty for interaction in raw material
evaluation, mining and beneficia­
tion, process technology, and agro­
nomic requirements.

Prior to the beginning of the program,
participants were invited to send samples
of indigenous phosphate ores from their
countries. Ore samples were received
from India, Mexico, Nepal, Nigeria, Tan­
zania, Thgo, and Venezuela. These sam­
ples were analyzed for the main chemical
and mineralogical factors that might af­
fect their use in fertilizer production.

A unique feature of this program was
a session during which these ores were
discussed and their potential for fertilizer
production was evaluated. Information
was presented on such topics as charac­
terization, mineralogy, mining, beneficia­
tion, production cost estimates, the
amount of savings realized by producing
partially acidulated phosphate rock as
opposed to other products, transporta­
tion costs, expected grades, and nec­
essary modifications to existing plants.

One of the participants, Dr. Ranjit
Choudhuri of Rajasthan State Mines and
Minerals, Ltd. (RSMML), in India, was
particularly interested in this program
since his company had previously coop­
erated with IFDC in carrying out benefi­
ciation studies of Jhamarkotra ore from
India. During 1983 IFDC conducted
basic mineralogical and petrographic
studies of the ore, followedby two phases

of laboratory-scale investigations on
beneficiation. Results of the investiga­
tions were sufficiently promising for
IFDC to undertake pilot-plant tests dur­
ing late 1983 to confirm the laboratory
research. The basic difference between
IFDC's findings and those of earlier
studies by the Indian Bureau of Mines
(IBM) and other groups was that the
IFDC study showed that the ore did not
have to be extremely finely ground to
perform well during beneficiation.

The Indian company is presently eval­
uating this process modification for pos­
sible implementation in their 250-tonne­
per-day plant. Choudhuri is optimistic
about the outcome.

"IFDC's independent study comple­
mented our work and increased our confi­
dence in the IBM process, which has not
been commercially tried elsewhere," he
said "IFDC's more comprehensive study
showed that the phosphate rock could be
liberated at a relatively coarser grind
than the practice (IBM process) that we
had adopted earlier. The IFDC process
has two benefits: it reduces the cost of
grinding by separating the rock at a
coarser particle size and reduces the
amount of reagents consumed during
flotation:'

Choudhuri found this training
program to be practical and down­
to-earth. However, other partici­
pants challenged the IFDC staff to
"think small:' At the conclusion of
the program, a spokesperson for
the participants put it this way,
"Some of the production technolo­
gy that we have heard discussed is
too costly for developing countries;
we need simpler processes for
small-scale plants. In addition, the
leached and weathered tropical
soils are highly acidic and need not
only nitrogen and phosphorus but
also calcium, magnesium, sulfur,
zinc, copper, etc. IFDC should con­
sider helping developing countries
to solve these problems:'.



Headquarters and lndia-

Mussoorie Project Saves Millions in Foreign Exchange

R. K. Puri, PPCL Mechanical Engineer (left); IFDC Technical Aide M. E. Goode; and B.V.M. Rao,
PPCL Project Coordinator, examine the shell of a pinmixer, which was used in the minigranula­
tion trials.

[C][:f]The direct applica­

tion of Mussoorie

~;. phosphate rock has~ saved India US $6.6
million in foreign exchange during
1984, according to Mr. T. N. J aggi,
Chairman of Pyrites, Phosphates, and
Chemicals, Ltd. (PPCL), a public-sector
undertaking of the Indian Government.

Agricultural surveys have shown that
49 million hectares of Indian land in the
humid tropics have acidic soils, and
direct application of phosphate rock has
helped reclaim such soil during the very
first year. For cultivators of acidic soils,
Mussoorie phosphate is a goldmine
because its 40%-45% calcium content
removes the calcium deficiency, and
other nutrients in the rock increase
plant yields, according to J aggi.

In January 1983, the United Nations
Industrial Development Organization
(UNIDO) contracted with IFDC on
behalf of PPCL to improve the handling
properties of Mussoorie phosphate rock
for direct application through mini­
granulation and also to further the use
of this rock through production of par­
tially acidulated phosphate rock
(PAPR). The Mussoorie deposit con­
tains about 45 million tonnes of low­
grade phosphate rock (see IFDC
Report, Vol. 8-No. 4).

"IFDC has now completed process
demonstration trials- minigranulation
and single-step acidulation and granula­
tion for production of PAPR;' said
Dr. A. H. Roy, IFDC Special Project
Engineer and coordinator of the tech­
nology portion of the project. "We have
looked at the production of PAPR (us­
ing sulfuric and/or phosphoric acids)
from both run-of-mine Mussoorie phos­
phate rock and concentrate prepared by
Sala International of Sweden. We found
it feasible to produce PAPR from both
materials although fewer processing
problems were encountered with con­
centrate since the run-of-mine ore has
a relatively high level of carbonates:'

According to Dr. L. L. Hammond,
IFDC Soil Scientist and coordinator of
the agronomic evaluation portion of the
project, initial agronomic testing has
been completed in IFDC laboratory and
greenhouse facilities. These tests
evaluated crop response to phosphorus
from each of the materials when applied
to soils similar to those found in India.

"Minigranulation of un acidulated
Mussoorie rock using potassium
chloride or sulfuric acid as binders had
little influence on its agronomic effec-
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tiveness;' Hammond said. "Similar
results can be expected from these prod­
ucts as compared with finely ground
MussoorieJock used for direct applica­
tion to acid soils. Significant increases
in effectiveness were observed, however,
when a small quantity of phosphoric
acid was used as a binder. With each of
these products, physical properties
related to handling and application
were improved."

The greatest improvement in agro­
nomic effectiveness was observed when
Mussoorie rock was acidulated with
40%-50% of the sulfuric or phosphoric
acid required for production of super­
phosphate. The evaluation indicated
that this PAPR would be expected to
produce a crop response equivalent to
that obtainable with fully acidulated
rock.

During the process demonstration
trial of 1984, IFDC prepared several
promising products selected from the
IFDC greenhouse studies for field trials
in India. Five experiments were initiat­
ed during the 1984 Kharif season in col­
laboration with several Indian
institutions. The experiments were
designed to continue for at least an en­
tire crop rotation, typically with rice be­
ing the indicator crop in the Kharif
season followedby wheat or puise in the
Rabi season.

These rotations have now been com­
pleted, but the results have yet to be
analyzed. Preliminary yield data from
the 1984 Kharif season tend to verify
the predictions of the greenhouse
screening tests. Final evaluation of the
yield results for both seasons and
analysis of plant and soil samples from
the experiments will be conducted at
IFDC later this year.

According to PPCL's present plan, a
demonstration plant with an annual
production capacity of 60,000 tonnes
will be set up in India to demonstrate
the production of partially acidulated
and granulated phosphate rock. PPCL
has tentatively agreed for IFDC to con­
duct pilot-plant testing and provide pro­
cess information and an equipment list
for the demonstration plant.

According to J aggi, future plans also
include the construction of a commer­
cial plant. This commercial plant is cer­
tainly needed as can be readily
determined by projected demands. The
PPCL chairman said recently that the
demand for phosphate rock for use on
acidic soils is increasing from one crop
season to another, and the projected de­
mand is estimated at 6.4 million tonnes
for 1990. All-out efforts are being made
to achieve self-sufficiency in phosphate
fertilizers by 1997.•



Using molecular models, Dr. Ramiro Medina, Enzyme Biochemist,
studies the interaction of inhibitors and the active site of urease.

Headquarters-
MORE STABLE, COST­
EFFECTIVE, LONGER
LASTING INHIBITORS:
PROJECT GOAL

rc=== IY I Und" th, direction of~ Dr. Ramiro. Medi~a,Enzyme BIOchemIst
~ from the Technical

University of Munich, Germany, a team
composed of IFDC and TVA/NFDC sci­
entists are cooperating to synthesize and
evaluate a new group of urease inhibitors
that have great potential in decreasing
the losses of fertilizer nitrogen from urea.

This project is partially sponsored by
the Deutsche Gessellschaft fUr Tech­
nische Zusammenarbeit (GTZ) of Ger­
many (see IFDC Report, Vol. 8-No. 4).

Urease is an enzyme that is present in
soils. When exposed to soil containing
urease, urea-the most important fertil­
izer in developing countries-undergoes

Africa-
RESEARCH NETWORK
HELPS SOLVE AFRICA'S
FOOD PRODUCTION PUZZLE

IYIA """"h n,twoek of "i1
scientists, agronomists, and
social scientists, which was
established 3 years ago by

IFDC, is working with African countries
to find ways of using their own native fer­
tilizer resources to grow more food.

At a recent symposium entitled "The
Management of Nitrogen and Phos­
phorus Fertilizers in Sub-Saharan
Africa," 57 scientists from 17 countries
reviewed the results from IFDC's African
Fertilizer Research Program. The sym-

rapid hydrolysis (decomposition) to am­
monia and carbon dioxide. Control of the
rate of ammonia formed during urea
hydrolysis in rice paddies should lead to
improved nitrogen use efficiency.The ob­
jective of the IFDC project is to combine
a small quantity of a chemical (inhibitor)
with urea to control urease activity and
thereby control the urea hydrolysis rate.

In a recent interview prior to his return
to his home institution, Dr. Medina remi­
nisced about the past 2 years. "It has
been a very exciting, productive time," he
says. "Our activity has increased very
rapidly. Weare investigating many alter­
natives while trying to develop urease in­
hibitors that are very effective and have
immediate and sustained urease inhibi­
tion. Weare also carrying out experi­
ments in connection with the stability of
inhibitors-one of their most important
characteristics. The new class of inhibi­
tors now being developed at IFDC may
have more stability than the urease in­
hibitor phenylphosphorodiamidate

(PPD), which is be­
ing used now."

What are the po­
tential benefits of
the inhibitors?

"If we are lucky
enough to develop a
powerful inhibitor
with immediate and
sustained inhibition,
we can reduce am­
monia losses
through volatiliza­
tion and save
developing-country
farmers millions of
dollars," he says.
"If, at the same
time, we increase the
yield of rice-the
basic food of two­
thirds of the world's
population, then the
solution is perfect.
We still have a long
way to go; we need

posium was held in Lome, Togo, during
March 26-28,1985, and brought together
a group of prominent scientists from in­
ternational and national agricultural
research centers in tropical Africa who
have participated in the program, which
is coordinated by Dr. Uzo Mokwunye,
IFDC Soil Scientist.

Collaborating with IFDC on the
research and the symposium were the In­
ternational Institute of Tropical
Agriculture (lITA)in Nigeria and the In­
ternational Crops Research Institute for
the Semi-Arid Tropics (ICRISAT) in
Niger. Funding for IFDC's fertilizer
research program for Africa came from
the International Fund for Agricultural
Development.

systematic research work at the labora­
tory, greenhouse and field level."

IFDC has initiated greenhouse and
field evaluation of inhibitors at Head­
quarters and the International Rice
Research Institute (IRRI) in the Philip­
pines, respectively.

In discussing the greenhouse evalua­
tion, B. H. Byrnes, IFDC Research Asso­
ciate, has this to say: "Since the newly
developed inhibitors must first degrade
to other compounds before they exhibit
appreciable urease inhibition, they may
have to be added to the soil before fer­
tilization with urea. This presents signifi­
cant problems not only in the method of
applying the inhibitors but also in the cor­
rect timing of the inhibitor and urea ap­
plications. In actual greenhouse and field
experiments, this problem has not yet
been overcome, and significant inhibition
has not been achieved. The degradation
rate of the inhibitors may depend on soil
characteristics, temperature, and other
factors. The evaluation of the factors that
affect the performance of the inhibitors
will continue. IFDC hopes to eventually
achieve better urease inhibition with
these compounds."

Dr. R. J. Buresh, IFDC Soil Scientist
stationed at IRRI, is conducting the field
evaluation in cooperation with Dr. S. K.
DeDatta, Head of the IRRI Agronomy
Department. Findings on this portion of
the project will be reported as available.

Dr. Medina plans to return to IFDC
occasionally in the future on a consultant
basis. At that time he will evaluate the
experiments and results and advise the
team on the project's continuation.

"GTZ is happy with the results of
Phase I of the project," Medina says.
"We look forward to beginning Phase II."

The objective of Phase II will be to
develop inhibitors that are effective from
the time of application, eliminating the
gap in inhibition that has been encounter­
ed during the first 2weeks. The team also
plans to develop a new nitrification in­
hibitor that can be combined with their
known urease inhibitors .•

"Different agroclimates exist in
tropical Africa," Mokwunye says. "Crop­
growing conditions are different for each
agroclimate. The network approach
enables IFDC to introduce results obtain­
ed at appropriately located benchmark
sites into the national research programs
of the various members of the network.
Relevant findings are used as a basis for
onfarm research and validation tests on
farmers' fields. Experiences of different
network members are shared during an­
nual workshops and symposiums."

It was the consensus of the network
members attending the symposium that
the most immediate and direct way to
solve Africa's foodproblem is to make fer­
tilizer available to the small farmer.
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IFAD project collaborators with Dr. Bruce Christianson (left
foreground), IFDC Soil Scientist, sample maize plants for I'N
analysis in Togo.

bers stationed in Niger
and Nigeria. Their
research has been con­
ducted in collaboration
with a network of scien­
tists in Benin, Burkina
Faso, Cameroon, Gam­
bia, Ivory Coast, Ke­
nya, Liberia, Malawi,
Mali, Niger, Nigeria,
Senegal, Sierra Leone,
Togo, Zambia, and
Zimbabwe.

In many of Africa's
countries, the land
itself holds one of the
keys to solving the food
production puzzle-it
has phosphate rock.
The IFDC research net­
work has studied phos­
phate deposits in
Benin, Burkina Faso,
Mali, Niger, Senegal,
Togo, Uganda, Zambia,
and Zimbabwe. The
phosphate rock from
the deposits of Mali and
Senegal (Matam) are
suitable for direct ap­
plication; that from
other deposits has to be
processed to be effec­
tive during the first
year after application.

"Data from the first
3 years of our research

indicate that phosphorus is the most
limiting nutrient in Sahelien west Africa
while nitrogen is most important in the
more humid regions," Mokwunye says.
"Approximately one-half of the fertilizer
nitrogen applied to Sahelien soils is lost.
In years of high rainfall much of the fer­
tilizer nitrogen applied in the humid
region is lost. Incidences of sulfur, potas­
sium, zinc, and magnesium deficiencies
have been noted across all agroclimatic
zones. In some cases, the inclusion of
sulfur in phosphate-carrying fertilizers
more than doubled the response to
phosphorus."

"Because of the diversity in soils and
crop-growing conditions in sub-Saharan
Africa, IFDC hopes to operate the pres­
ent network as two more easily manage­
able units in a West African Fertilizer and
Fertilizer Management Evaluation Net­
work and an East and Southern African
Fertilizer and Fertilizer Management
Evaluation Network," Mokwunye says.

To help bring fertilizer know-how to the
small farmer, IFDC is interested in estab­
lishing more contacts with the agricultur­
al people in the tropics and sub tropics by
establishing regional fertilizer centers. In
this light, the Scientific Technical Re­
search Commission of the Organization of
African Unity (STRC/OAU) has request­
ed assistance from IFDC in establishing
an African Center for Fertilizer Develop­
ment. IFDC has developed a plan for
establishing this Center and is presently
awaiting the "go-ahead" from OAU .•

IFDC's Managing Director
Dr. Donald McCune puts the African
situation into perspective. "Direct food
aid, which is being offered by a myriad
of benefactors, can help alleviate the
present hunger problems of Africa, but
a long-term solution requires the estab­
lishment,of a more stable agricultural
sector in each country."

To revive the ailing agricultural sec­
tors of African countries requires the
use of a combination of ingredients in­
cluding fertilizer, improved seeds, in­
secticides, pesticides, effective
extension services, and reasonable pric­
ing policies.

Most of the fertilizer used in Africa
is imported at a very high cost. Thus,
Africa's fertilizer consumption is the
lowest in the world. One of IFDC's
goals is to help African countries use
their own resources for fertilizer wher­
ever that is economically and technical­
ly feasible.

In 1981 IFDC began its formal field
research in Africa; this research in part
focuses on the use of African natural re­
sQurces in the production of nitrogen
and phosphorus fertilizers. Since that
time IFDC has had three staff mem-
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1Wo Chinese Delegations Visit IFDC

Minister Qin Zhongda (extreme left) and his delegation of seven officials
from the Ministry of Chemical Industry, Beijing, People's Republic of
China, visited IFDC on May 31 to discuss advances in fertilizer tech­
nology, production, and distribution in a joint meeting with the National
Fertilizer Development Center/'Iennessee Valley Authority.



Steven Van Kauwenbergh, IFDC Mineralogist, uses an image analyzer to determine the particle
size, range, and shape of minerals in Media Luna phosphate.

Headquarters-
NEW COLOMBIAN
PHOSPHATE ROCK
EVALUATED

I~ IAt the rnquest of Fo,fatos del~ Huila, S.A., of Neiva, Huila,~ Colombia, IFDC rec~ntly con--,- ducted an evaluatIOn of a

newly discovered deposit of phosphate
rock, located in south central Colombia
near the Andes Mountains.

During the past 20 years Colombia has
focused much attention on the develop­
ment of its indigenous deposits of phos­
phate rock, and IFDC has played an
important role in assisting that country
in developing its natural resources so
that they can be used in the production
of fertilizer to meet domestic needs.

During the 1960s Colombia, with help
from the U.S. Geological Survey, conduct­
ed an extensive exploration program and
found that it possessed rich deposits of
phosphate rock, the most prominent of
which are located at Sardinata and Pesca
These two deposits proved to possess
great potential and have been studied by
IFDC and other organizations for several
years. Another phosphate deposit that
was discovered later was the Huila de­
posit, located fairly close to the newest
discovery.

The latest discovery is called the Me­
dia Luna deposit. A run-of-mine sample
of this ore was received at IFDC during
1984 and was chemically and mineralogi­
cally characterized to evaluate its poten-

tial as a fertilizer raw material. IFDC fer­
tilizer technologists determined that the
rock is a medium-grade ore composed of
phosphate, calcite, and quartz. The ore
has good potential for direct application.
It is a relatively pure rock with respect
to all impurities except calcium car­
bonate. It is now an economic decision
whether to remove this carbonate prior

to fertilizer production or use it directly
in the selected process.

Using sulfuric acid, IFDC technolo­
gists produced partially acidulated phos­
phate rock (PAPR) with 50% available
P20S• After conducting experiments on
the rock, they found that it is feasible to
produce PAPR using IFDC's single-step
acidulation and granulation process .•

A delegation from the Chinese
Mines Research and Design In­
stitute, sponsored by the Carl
Duisberg Society, visited IFDC dur­
ing May 16-17 to discuss the latest
technology in phosphate ore pro­
cessing. TVA assisted IFDC in
hosting the discussions.
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Participants in the data collection training program watch as Andres Eduardo Abramovich of Argen­
tina completes an exercise on a microcomputer. G. T. Harris, manager of the program, is pictured
in the right background.

Headquarters; Nashville, Tennessee,'
and Washington, D.C-
DATA COLLECTION
TRAINING PROGRAM
OFFERED SECOND TIME

e]]'Ibday, more than ever, in-
o creased food production

depends on fertilizer as an
input. Planning and im­

plementing policies and programs for
the fertilizer sector require that data
be properly collected and analyzed and
accurate projections be made.

'Ib help supply trained people to do
this work, IFDC offered a data collec­
tion and analysis training program
during April 8-28. The program was
held in Muscle Shoals, Alabama; Nash­
ville, 'Thnnessee; and Washington, D. C.

'I\venty-four participants from 16
countries learned the latest techniques
of data collection and analysis through
lectures, case studies, discussions, and
"hands-on" activities using microcom­
puters. 'Ib gain a practical viewpoint,
the group went on field trips to various
agencies and organizations involved in
fertilizer sector data collection, analy­
sis, and projections. Those attending
heard presentations by specialists from
British Sulphur Corporation, the Food
and Agriculture Organization of the
United Nations, IFDC, various U.S.
Government agencies, the World Bank,
The Fertilizer Institute, the Potash
and Phosphate Institute, and the Fer­
tiliser Association of India

Andres Eduardo Abramovich, one of
the participants, found this training
program especially useful in that he
was able to exchange information with
the others and compare their problems
and situations with his own. In Argen­
tina Abramovich is an advisor to the
Secretary of Agriculture. During an in­
terview, he told of his experiences as
the manager of the national fertilizer
program, which was established during
1984/85.

"Through the national program the
Government imports fertilizer to
cooperatives and grain dealers at a
fixed in-kind price, which is paid at
harvest time;' Abramovich said. "Then
the private sector distributes the fer­
tilizer to farmers:'

_By this means, the price of fertilizer
is reduced by one-half; financing prob­
lems have been solved; and fertilizer
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used has increased threefold in the first
year of the program.

"Prior to the inception of the pro­
gram, 25,000 tonnes of urea was ap­
plied to wheat per year; after the new
program began, 75,000 tonnes of urea
was applied per year; and during
1985/86, it is projected that 150,000
tonnes will be distributed;' he said.

The main objective of the program
was to expand the demand for fertilizer
and to establish a situation for a stable
market by creating incentives for the

US.A.-
NEW TRAINING PROGRAM
REVEALS U.S. ADVANCES IN
FERTILIZER PRODUCTION,
MARKETING, AND USE

e]]Eighteen general managers of

fertilizer companies from 10o developing countries recently
learned first hand the advances

in fertilizer production, marketing, and
use as they traveled across the United
States.

This new training program, "Advances
in Fertilizer Thchnology,Marketing, and
Use in the United States;' was held dur­
ing May 5-24.The group visited fertilizer
marketing and production facilities in
San Francisco, Fresno, and San Diego,

private sector to embark in the fer­
tilizer business. The fertilizer program
is really a part of a more comprehen­
sive plan to increase agricultural pro­
ductivity through the use of better
seeds, insecticides, herbicides, cultural
practices, financing, etc.

'Ib plan fertilizer programs such as
that of Argentina requires the analysis
of accurate data in order to make pro­
jections. IFDC's data collection train­
ing program gave its participants this
kind of background .•

California; Phoenix, Arizona; Thlsa and
Oklahoma City, Oklahoma; Lafayette
and New Orleans, Louisiana; Thmpa,
Florida; Chicago, Illinois; Glasgow and
Louisville, Kentucky; and West
Lafayette, Indiana.

During this program the participants
gained new ideas for possible use in their
operations. A few of the topics covered
included: the manufacture and marketing
of fertilizer by retailers for intensive
irrigated food crop production; drip ir­
rigation and fertilization on a commer­
cial scale; manufacture of liquid fertilizer;
appropriate agricultural policies for fer­
tilizer sector development; processing of
phosphate ores; storage; handling; and
shipment by rail, barge, pipeline, and
truck.



One of the participants, Herre Bartlema,
Head, Department of Development and
Agronomics of U.K.F., Utrecht, the
Netherlands, felt that the program offered
many ideas that could be adopted in
developing countries. One example is the
fertilizer marketing system of the United
States.

"Fertilizer marketing in the United
States is highly efficient;' Bartlema said.
"The participants from developing coun­
tries can learn from what they have seen
in the United States and apply it in their
countries. Another example of technology
that is applicable to developing countries
is the irrigation system used in Arizona;

this could be used in the arid tropics:'
The program proved that developing­

country officials can learn and apply in
their countries many of the advances in fer­
tilizer production, marketing, and use of the
United States .•

Program

IFDC Headquarters

Fertilizer Marketing

Fertilizer Marketing Management Training Program

Fertilizer Sector Development in Tropical and Subtropical Agriculture

Use of Microcomputers for Fertilizer Sector Personnel

Fertilizer Marketing Management Training Program
Quality Control of Fertilizer Products

Fertilizer Production and Technology

Maintenance and Production Management Training Program

Fertilizer Production Process Economics Training Program

Maintenance and Production Management Training Program

Regional Programs

Fertilizer Efficiency Research in the Tropics for Asian Region

Fertilizer Marketing Training Program for Asian Region

Fertilizer Distribution and Handling Training Program

Fertilizer Marketing Training Program for Africa

Statistics and Economics of Fertilizer Use (in Spanish)

Fertilizer Marketing Training Program for Asia

Fertilizer Efficiency Research in the Tropics-Africa (in French)

NOTE: Dates are subject to change.

Location

IFDC

IFDC

IFDC

IFDC

IFDC

IFDC

IFDC

IFDC

Indonesia

Singapore

India, Singapore,
Indonesia

Kenya
Colombia

Indonesia

Ivory Coast

Dates

August 12-September 20, 1985

June 16-July 25, 1986

July 28-August 8, 1986

August ll-September 19, 1986

September 22-0ctober 3, 1986

September 30-0ctober 18, 1985

May 5-16, 1986
October 13-31, 1986

November 18-December 6, 1985

December 9-20, 1985

February 17-March 7, 1986
March 17-28, 1986

November 3-28, 1986

December 8-19, 1986

October 20-31, 1986
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