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This experiment, conducted in an
IFDC greenhouse, is part of a 2-year
study being carried out by Ephraim
M. Govere,Visiting Soil Scientist from

Ephraim Govere,Visiting Scientist from Zimbabwe, examines a maize experiment involving
the use of fertilizers produced from Dorowa (Zimbabwe)phosphate rock.



However,Zimbabwe, like many other
African countries, has phosphate rock
deposits.

Use of conventional, water-soluble
phosphorus fertilizerssuch as SSP and
TSP has been limited primarily by

Headquarters-

their high cost. Although direct appli­
cation of finelyground Dorowarock is
the most economicalmeans to use the
rock, its agronomic effectiveness is
rather poor due to its low reactivity.
Thus, it is necessary to seek alterna-

tive phosphorus fertilizers,such as par­
tially acidulated phosphate rock and
compacted fertilizer materials, which
are both agronomically and economi­
cally effective in crop production in
Zimbabwe.•

McCune Marks Another Milestone

IFDC's creator and de­
veloper, Dr. Donald L.
McCune, is marking another
milestone in his 39-year
professional career- a jour­
ney that eventually focused
on the goal of increased food
availability in the less­
developed countries of the
tropics and subtropics.

As of February 1, 1990,
McCune will be turning over
the reins of IFDC's manage­
ment to Dr. David B. Parbery
(see additional story on page
3).

Throughout his 15+-year
tenure as IFDC's Managing
Director, McCune has guided
the Center as it helped to
serve the fertilizer needs of
the less-developed countries.
Under his directorship, IFDC
has trained more than 3,000
people from approximately
100 countries in fertilizer
production, marketing, and
use. According to McCune,
"The bottom line is that your
impact is only effective and
permanent if you have
trained people:'

Talking with some of the
Ohio native's long-time col­
leagues, one can gain insight
into the reason for the successes in
McCune's career. Travis P. Hignett,
former Special Consultant to the
Managing Director, has summed up
McCune's personality well.

"Dr. McCune always exhibited a
contagious enthusiasm, which he
translated into vigorous action:' Hig­
nett said. "He always had some
project that he was excited about and
usually for a good reason."

Throughout his tenure as IFDC's
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Managing Director, McCune has
been a catalyst for change. As Hig­
nett said, "He didn't necessarily tell
people what or how to do something;
he told them what the problem was.
Once an employee was impressed
with the importance of the work, he
was inspired to do the work. Dr.
McCune's greatest strength was that
he always inspired people to do their
very best:'

McCune's creative character has

been exemplified in the roles
that he has played in success­
fully developing experiment
stations in Indiana and Chile,
in creating and directing an
international staff for the Na­
tional Fertilizer Development
Center of the Thnnessee Val­
ley Authority and in develop­
ing and directing IFDC.

The effectiveness of his or­
ganization's activities can be
observed in countries such as
Bangladesh, Brazil, Colom­
bia, India, Mali, and Venezue­
la, to name a few. These
countries have received tech­
nical assistance in determin­
ing methods of using their
natural resources in fertilizer
production and identifying
management practices
designed to improve fertiliz­
er efficiency.

In the final analysis, the ef­
fectiveness of McCune's work
is manifested in the stature
that IFDC and its multidis­
ciplinary staff have attained
as a valuable source of impar­
tial information on interna­
tional fertilizer research and
development.

In McCune's words, "Our
clients in the developing

countries accept and trust us and rely
on our judgment as honest brokers:'

His successor at IFDC faces a
number of challenges into the next
decade, according to McCune. Some
include the increasing environmental
concerns, the continued phosphorus
research, and the continued effort to
feed more hungry residents of the
world's developing countries. IFDC's
mission is far from complete .•
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Australian Tapped to Lead IFDC Into the 1990s

An Australian international de­
velopment specialist has been tapped
to lead IFDC into the 1990s.

Dr. David B. Parbery, internation­
al development specialist from Aus­
tralia, has been appointed Managing
Director of IFDC. Selected by the
Center's Board of Directors, Parbery
will succeed Dr. Donald L. McCune
on February 1,1990. McCune, who is
retiring, founded IFDC and has
directed the Center since October
1974.

The Australian native likes "initiat­
ing things, enjoys innovation, and
takes pleasure in seeing new ideas
coming to fruition."

Parbery brings to the job a broad
spectrum of experience-ranging
from research scientist to director of
international development with
several organizations. This experience
spans a period of some 37 years.

For the past 5 years, Parbery has
been Managing Director of Luminis
Pty., Ltd., the technology transfer
company of the University of
Adelaide, Australia. At Luminis, Par­
bery was highly successful in com­
mercializing a varied range of
technology developed by the Univer­
sity of Adelaide. The range of special­
ties covered the fields of agriculture,
the physical and biological sciences
(especially medicine and dentistry),
and engineering.

Prior to that appointment, he
served in various capacities with the
WorldBank in Asia and Latin Ameri­
ca for more than a decade.

Preceding this period, he founded
and/or served as the managing direc­
tor of three other organizations: the
Agricultural and Industrial Develop­
ment Corporation Ltd., the Kalbilli
Pastoral Co. Pty. Ltd., and the Aus­
tralian Potash Research Institute­
all of which were headquartered in
Canberra, Australia.

For a period of 11 years early in his
career, Parbery worked as a research
scientist in agronomy, while associat­
ed with a number of scientific organi­
zations and universities. Included

Dr. David B. Parbery
IFDC's Second Managing Director

among these werethe Australian Com­
monwealth Scientific and Industrial
Research Organization (CSIRO), the
Malayan Pineapple Industry Board,
the Universityof Missouri(US.A.),and
Cornell University (US.A.).

Having first been educated in Aus­
tralia, where he received a B.S.degree
in biology at Sydney University, Par­
bery ventured to the United States
for the remainder of his education. At
the University of Missouri, he com­
pleted an M.S. degree in agronomy
and at Cornell University, he received
a Ph.D. in agronomy and develop­
ment economics.

Along the way a number of in­
dividuals have influenced the mold­
ing of the man who will soon take
over the reins of IFDC. First, at Mis­
souri the chairman of the Agronomy
Department, Dr\ Albrecht, stimulat­
ed Parbery's thinking through his
writing about health and nutrition
being related to soils.Later at Cornell
another professor, Dr. Bradfield,
stirred Parbery to "deal with the is­
sues:' Associations with mentors like
Bradfield caused the newly appoint-

ed IFDC managing director to be
"concerned and interested in feeding
the world and easing poverty and
starvation." His stay at Cornell
proved to be a very satisfying period
for Parbery for it was during this
time that he gained more internation­
al exposure and contact, especially
while serving as President of the One
World Club, the international organi­
zation of Cornell. An "internation­
alist at heart" Parbery became quite
"fired up about internationalism:'

During his career,Parbery has lived
and worked in the United States for
approximately 14 years (on an inter­
mittent basis) and approximately 7
years in Asia. Throughout his profes­
sionallife he has worked in 20 differ­
ent countries.

The newly named IFDC Managing
Director has 32 research articles and
reports to his credit; in addition, he
has prepared over 100 feasibility, ap­
praisal, and reviewreports for various
international development agencies.

His curriculum vitae lists five orga­
nizations in which he holds member­
ship. They are the Australian
Institute of Agricultural Science, the
American Society of Agronomy, the
Council for Agricultural Science and
Thchnology (US.A.), the Thchnology
Transfer Society (US.A.), and the
Australian and New Zealand Solar
Energy Society.

Parbery says that he is impressed
with the progress of IFDC and its ex­
cellent reputation within the interna­
tional development community. In
his words, the "Center has made sig­
nificant contributions toward reduc­
ing world poverty and increasing
agricultural production through the
introduction of fertilizer technology
to developing countries, using where
appropriate their indigenous
resources:'

In summarizing his aspirations for
the future, Parbery says, "I look for­
ward to extending and broadening
IFDC's mandate by building on the
substantial base already created
under Dr. McCune's leadership.".
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Pre feasibility Study
Shows Potential of Phosphate Rock

A study recently completed by
IFDC showed that phosphate rock
from the AI-Jalamid deposit of north­
ern Saudi Arabia can be beneficiated
to a commercial-grade concentrate by
calcination and flotation processes.
This concentrate can be subsequent­
ly converted into phosphoric acid and
diammonium phosphate that meet in­
ternational specifications.

Under an agreement between the
Governments of Saudi Arabia and
the United States, the U.S. Geologi­
cal Survey (USGS) contracted with
IFDC, through TVA, to conduct
mineralogical studies of four ore
types, followed by beneficiation and
fertilizer production tests. The

project team, consisting of USGS,
Jacobs Engineering and IFDC, com­
pleted a prefeasibility study to evalu­
ate the development potential
(technical and economic) of the AI­
Jalamid phosphate deposit for fer­
tilizer production.

"Prior to this I-year study it was
shown by others that this material
could only be beneficiated by calcina­
tion;' says Dr. A. H. Roy,Acting Direc­
tor of the Fertilizer Technology
Division and the project's leader.
"However,IFDC was able to showthat
the flotation route could also be used
successfully. The advantage of using
the flotation process is that the capi­
tal investment is lower;thus, the over-

all production costs would be lower:'
In addition to Roy,those IFDC staff

members who participated in this
project were:Jerry Clemmons, Chem­
ist; Dr. Talaat A.B.Lawendy,Minerals
Engineer; and Steven J. Van Kauwen­
bergh, Mineralogist/Petrographer.

"The availability of high-grade
phosphate products on the interna­
tional market is diminishing;' says
Roy. "With the projected increase of
world population and requirements
for food, new deposits are needed to
supply the fertilizer requirements.
Thus, the AI-Jalamid deposit is one
of the potential deposits of the com­
ing decades:'

The prefeasibility study was accept­
ed by the Saudi Arabian Ministry of
Petroleum and Mineral Resources.

"It is possible that additional test­
ing and a more detailed analysis of the
material will be requested in the fu­
ture;' Roy says.•

Togo-

I~~-i Second Annual Meeting of the African Fertilizer 1radei -~ and Marketing Information NetworkI ~ T
L v -.J meeting of the Fer- nificance for Sub-Saharan Africa;' by 'lWoworking group sessions focused
tilizer Trade and Marketing Informa- H. Koops, Hydro Agri; ''Alternative on alternative supply strategies and
tion Network (AFTMIN) was con- Supply Strategies: The Principles;' guidelinesfor efficientexecution of fer-
ducted in Lome, Togo, during M. T.Frederick, IFDC; "Saving Costs tilizer aid programs. The session on
November 15-17. by Local Bagging in Africa;' Mr. alternative supply strategies covered

Forty-one participants, speakers, Groonlie,Norsk Hydro; "Investing in the following topics: local production
and observersregisteredfor the second Fertilizer Facilities in West Africa;' using imported and indigenous raw
meeting; 21 countries were represent- G. Polley,National Fertilizer Compa- materials; regional cooperation in ten-
ed. Four donor agencies, the U. S. ny of Nigeria;and "Economic Implica- dering; regional cooperationon specifi-
Agency for International Develop- tions of Fertilizer Specifications;' cations to increase competition; bulk
ment, the Canadian International De- M. Andre, IFDC. import and localbagging; bulk import
velopment Agency, the European Dr. Balu Bumb, IFDC Economist, with local blending and bagging; and
Economic Community, and the Dutch gave a presentation on "The Role of counter trade.
Government, were represented. Fertilizer Aid in Fertilizer Supplies in The working group on fertilizer aid

The meeting focused on ways to Sub-Saharan Africa' He highlighted discussed the followingissues: regional
reduce the costs of fertilizer imports the roleof fertilizeraid in fertilizersup- cooperation; multi-year commitment,
and marketing. Besides alternative plies in sub-Saharan Africa He indi- donor coordination, national fertilizer
supply systems in sub-Saharan Africa, cated that in many countries fertilizer policy,and donor-recipientcooperation.
"fertilizer imports financed by bilater- aid accounted for 50%-100%of fertiliz- The main conclusions of these dis-
al or multilateral donors" was chosen er imports. He also identified various cussions were: (1) Regional and sub-
as the second item because fertilizer constraints on aid-financed fertilizers regional cooperation among countries
aid, either as balance-of-paymentssup- and suggested several measures like should be promoted to take advantage
port or as part of structural adjust- donor coordination, adequate local of bulk purchasing and lower costs.
ment programs, constitutes an funding, and a proper national fertiliz- (2) 'Ibpromote the flowof information,
important source of fertilizer supplies er policy to improve the efficiencyof recipient countries should cooperate
to sub-Saharan Africa. fertilizer aid. with IFDC through AFTMIN in pro-

-The presentations on alternative 'lWo country presentations on fer- viding accurate information about dif-
supply systems included: "West Euro- tilizer aid were given by B. G. Tabe of ferent aspects of the fertilizer sector
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national fertilizerpolicyshould address
issues dealing with agronomic needs,
pricing policy,research and extension,
and marketing and distribution .•

providingfood security,the U.N. agen­
cies like the Food and Agriculture Or­
ganization and the African regional
institutions should also be used. The

in African countries.
(3) A 3-year commit­
ment by donors will
facilitate planning of
fertilizer imports in
the recipient country.
(4)The recipient coun­
try should arrange
meetings of all of its
donors and determine
optimum quantity
and type of fertilizer
products likely to be
availablefrom donors.

Many countries in
sub-Saharan Africa
do not have a well­
articulated fertilizer
policy and, therefore,
do not attach the re­
quired priority to the
fertilizer sector. The
research institutions
like IFDC should help
. thi b d' Dr. Balu Bumb (left), IFDC Economist, discusses fertilizer aid issues with Mr. J. Van Driel, Landbouw-Economisch In-m s area y omg .

d ali h stItuut), the Netberlands.goo qu ty researc
and by training national staff. 'Ib im­
provepoliticalperceptionabout the im­
portance of fertilizer impact in
sustaining agricultural growth and
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Chilean Native Appointed to Board

In the mid-50s and early 60s, Dr.
Hiram Grove served as the Chilean
Head of the Forage Plants Research
Project, which was supported joint­
ly by the Ministry of Agriculture and
the ROckefeller Foundation. His
Rockefeller counterpart at that time
was Dr. Donald L. McCune, now
IFDC's Managing Director. 'Ibgether
they helped to establish the two main
agricultural experiment stations of
those days in Chile. When McCune
left Chile in 1962, he left Grove in
charge of directing the Central Ex­
periment Station.

Thirty years later-in October
1989-Grove attended his first meet­
ing of the IFDC Board of Directors,
to which he was recently appointed.

For the past 10 years, Grove has
served as Director of Agrieultura The­

niea, the journal of the National
Dr. Hiram Grove, Chile
IFDC Board Member

Agricultural Research Institute or
INIA. He also serves as editor of
INIA's annual reports and other na­
tional publications.

Grove's first association with INIA
came with the formation of the Insti­
tute in 1964 when he was selected to
continue as Director of the Central
Experiment Station that became
INIA's La Platina Experiment Sta­
tion. The previous year he was com­
missioned by the Ministry of
Agriculture as a member of the com­
mittee formed to study the creation
of INIA. In addition, Grove served as
the National Head of the Extension
Specialists Group of INIA from 1970
to 1979. INIA's work focuses on
crops, animal production, soils and ir­
rigation, and extension.

For approximately 5 years Grove
was a professor of forage crop
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production at the University of
Chile's School of Agronomy.

First educated at the University of
Chile where he received the Ingt'miero
Agr6nomo degree, Grove acquired an
M.S. in agronomy at the University
of California (US.A.) and a Ph.D. in
physiology and ecology from Purdue
University (US.A.).

Grove has several awards to his
credit. One of the most outstanding

of these is the "Francisco Rojas"
award, given by the Chilean
Agronomists' Association in recogni­
tion of his distinguished career in the
public sector.

Grove hopes to be able to contrib­
ute to IFDC and its programs. With
his 45 years of experience in agricul­
tural research and development, it is
certain that his expectations will
materialize.

In Grove's words, "I feel very hon­
ored to serve on the IFDC Board, and
I am very impressed with the impor­
tant contribution that the Center is
making to the development and use
of fertilizers. The opportunity to help
the people of developing countries
with their food production is very
stimulating:' •

In Memoriam-Travis P. Hignett

When 'fravis P.Hignett died on
December 29,1989, IFDC, the-fer­
tilizer world, and his many ac­
quaintances around the globe
suffered a tremendous loss.

As a former Special Consultant
to Dr. Donald L. McCune, IFDC's
Managing Director, Hignett went
about his work in a quiet, unas­
suming manner. Those who knew
him well though wereaware of his
quick wit and photographic
memory.

Hignett was the product of the
Iowa countryside. The son of a
minister, he grew up in several
Iowa towns.

Upon receiving an A.B. degree
from Drake University (Iowa),he
was employed as a chemist with
the US. Department of Agricul­
ture and later by a group called
Research Associates in Washing­
ton, ne.

After a 9-year stint in the na­
tion's capital, Hignett began a 35­
year careerwith the 'ThnnesseeVal­
ley Authority (TVA) in Muscle
Shoals,Alabama At TVAHignett
participated in and led a variety of
projects for which he received
worldwiderecognition. His tenure
at TVAculminated in the position
of director of the Division of
ChemicalDevelopmentof the Officeof
Agricultural and Chemical
Development.

When IFDC was established in
1974, Hignett was employed as a spe­
cial consultant to the managing
director.

"Besidesconducting and directingde­
velopments that led to the evolution
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of the chemicalfertilizerindustry, Hig­
nett devoted much time to putting his
ideas and results into writing, with ap­
proximately 150 publications to his
credit.

His most famous publication was
the update of the Fertilizer Manual,
the first and only manual of its kind.
The 400-page manual describing the

major processesfor manufacturing
fertilizer is used by fertilizer tech­
nologists throughout the world.

'Ib his credit, Hignett had 15pa-
tents involving fertilizer
technology.

Hignett was acclaimed by his
peers as the "Father of Fertilizer
'Thchnology"and received several
awards. In 1969 the Fertiliser So­
ciety of London awarded him·the
Francis New Memorial Medal. In
1972 he received the Honorary
Member Awardfrom the National
FertilizerSolutionsAssociation.In
1980 Hignett received the first
Merit Award of the American
ChemicalSociety's Divisionof Fer­
tilizer and Soil Chemistry. In 1986
,the Fertilizer Industry Round
Thble, of which Hignett was a
foundingmember,awardedhim its
first Outstanding Service Award.

We at IFDC, his widow Kath­
leen, and his many friends in other
parts of the world willmiss 'fravis
Hignett. Wewillmiss his positive,
helpful spirit; his humanitarian
concern for others; his willingness
to share his tremendous wealth of
information on fertilizer technolo­
gy; and his practical answers to
perplexing problems in fertilizer
development and use.

At the request of his wife Kathleen,
memorials may be made to the 'fravis
P. Hignett Fund at IFDC. This fund
was established in 1987 by the IFDC
Century Club and is designated to be
used "to provide fellowships to aspir­
ing developing-country scientists and
engineers who wish to study or con­
duct research projects at IFDC:'.
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Training Program on Technical Management
of Fertilizer Production Units

Fertilizer Supply Options and Constraints
in Developing-Country· Agriculture

"We were en­
riched with better technicalknowledge
to manage sophisticated fertilizer
plants more effectively.This program
has also helped us gain a better ex­
posure to new technological areas and
we are also benefitted with mutual in­
teraction with the participants. As a
whole, this program was quite useful,
and it has met its objectives.. :'

This was the way that S. M. Singh,
Superintendent of the Urea, Mela­
mine and Bagging Unit, Gujarat
State Fertilizers Company, Ltd., of
Vadodara, India, summarized the im­
pact of the training program on
"Thchnical Management of Fertilizer
Production Units;' which was con­
ducted at IFDC Headquarters and in

Togo-

As an outgrowth of
the 1986 Workshop on Fertilizer Sec­
tor Development, conducted at Head­
quarters, and to further strengthen
the information database on fertiliz­
er supply in Sub-Saharan Africa,
IFDC recently conducted an inten­
sive training program to examine the
options for fertilizer supply in the
region.

This program was conducted dur­
ing November 21-24 at IFDC's
regional office in Lome, Thgo. J. J.
Schultz, Fertilizer Production
Specialist, served as the program's
manager. In addition to Schultz,
Dr. B. L. Bumb, Economist; Dr. W.E.
Clayton, 'fransportation/Distribu tion
Specialist; and M. T. Frederick,
Engineering/'fraining Coordinator,
assJsted with the presentation of this
training program.

According to Schultz, the objec-

Baton Rouge and New Orleans (Loui­
siana) during October 16-November3.

This training program, conducted
under the direction of Jorge R. Polo,
Senior Project Analyst, was attended
by 22 participants from 9 countries, in­
cluding Bangladesh, Brazil, Costa
Rica, India, Indonesia, Korea, Paki­
stan, Republicof China,and Venezuela
R. S. Giroti was the program
administrator.

The primary objective of this pro­
gram was to increase the participant's
knowledgeand skills in managing var­
ious production activities in fertilizer
plants. These activities includegeneral
operation, maintenance and engi­
neering management, cost optimiza­
tion, plant modifications, product

tives of the program were to provide
an unbiased examination of the fer­
tilizer supply options and con­
straints; to improve awareness and
understanding of the problems; to
identify some of the policies and
strategies needed to overcome the
constraints; and to better equip the
participants for the tasks that they
face when formulating viable nation­
al strategies for the cost-effective
supply and use of fertilizer.

'l\venty-four participants from 17
countries attended the program. One
participant was from Portugal, five
from Sri Lanka, and the remainder
from African countries.

Schultz attributes the apparent
success of the program to "the blend
of technical aspects of supply and dis­
tribution with the in-depth discus­
sions of the practical policy issues
that often constrain the proper im-

quality control, safety, and waste
management.

Interviews with the participants rev­
ealed that the objectiveof the program
was accomplished.For example,Carlos
Gonzales, a process engineering lead­
er with Petroquimicade VenezuelaS.A.
(PEQUIVEN) of Venezuela,was very
favorablyimpressed with the program.

"In our jobs, we specializeon a par­
ticular facet of fertilizer production;
this program helped us to broaden our
thinking;' says Gonzales. "This pro­
gram gave us an excellent opportuni­
ty to learn and refresh and share with
people from other fields. The quality
of the speakers was outstanding; they
all have excellent reputations in their
particular fields:'.

plementation of the available
technology:'

There was a high level of participa­
tion in the program by the attendees.
In Schultz' words, "because of the
relatively high level of participants'
skill and experience, it was possible
to fully integrate them into all discus­
sions. Thus, fully one-third of the
time was devoted to hearing the
views, ideas, and experiences of the
participants:' •
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Training Workshop-Supplying Quality Multinutrient
Fertilizers in the Latin American and Caribbean Region

Guatemala City,Guatemala, was the
site of a new training workshop con­
ducted by IFDC during October 10-13.
The subject of the workshop was
"Supplying Quality Multinutrient Fer­
tilizers in the Latin American and
Caribbean Region:'

The workshop was hosted by Ferti­
lizantes Quimicosde Guatemala (FER­
QUIGUA), a local bulk blender and
compaction-type NPK granulator.

Seventy-five delegates from 20
countries attended the workshop.
This number included 17 invited
speakers from the Caribbean Region,
Europe, and the United States.

According to the workshop bro­
chure, the objective of the workshop
was to "examine the present status of
multinutrient fertilizer production
technologies and identify future
trends and needs with particular
reference to the quality and costs of
the products currently marketed:'

In addition, the workshop exam­
ined the complementary role that
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granulation processes, particularly
pressure-roll compaction, can play in
expanding the opportunities for, and
the feasibility of, bulk blending. The
practical aspects of raw material sup­
ply, plant design and production tech­
nology, prescription mixing,
production economics, and farm-level
use of fertilizer were discussed.

The followingbroad topics weread­
dressed: (1) the current and projected
role of fertilizers in the region;
(2)relating fertilizer products to farm­
er needs; (3)a review of fertilizer sup­
ply options for the region, including
raw material sources; (4)unique fea­
tures of bulk blending in the region;
(5)technical/economicaspects of bulk
blending and pressure-roll compac­
tion and other granulation methods;
and (6)examples of the complemen­
tary role of granulation in a bulk­
blending supply system.

"FERQUIGUA, our host, provideda
very well-organizedtour of one of their
blending plants and their compaction!

granulation plant;' says J. J. Schultz,
the workshop manager. "They also
took the group to several farms near
the plant site to see the growing of
tobacco, grapes, and melons:'

Schultz was assisted in implementa­
tion of the workshop by R. S. Giroti,
'fraining Administrator, and J. R. Lazo
de la Vega, Special Project Engineer.

According to Schultz, the delegates,
in general, expressed the feeling that
IFDC "through its global experience
and its international and multidiscipli­
nary staff could most effectively meet
the region's need for a number of fo­
cused technical meetings:'

The delegates encouraged IFDC to
continue to develop its role in the
region and suggested that the Center
convene another workshop in 1990
with a program agenda focusingon fer­
tilizer supply and marketing with spe­
cial emphasis on dealer development
and training .•


