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Role of Fertilizer in World Food Production
 

* Low Income Food Deficit 

]Middle Income Food Deficit \\ 

High Income Food Deficit 

Food Exporters 

Historically, at least up unti: recent 
time,,, food production in the LDC's has 
been increased more by bringing new 
lands under cultivation than by increasing 
yields on existing farmland. In the Near 
and Far East, land is becoming a severely 
limiting factor although in Africa and 
Latin America considerable potential still 
exists to expand the land area under 
cultivation. While potentially arable 
lands must continue to be brought into 
production, it must be recognized that 
land colonization is a difficult, slow, and 
costly process. Furthermore, increasing 
areas of good agricultural lanld are being 
transferred from agricultural production 
to urban and industrial use. 

In order to avoid the food deficits 
projected by 1985, agricultural 
development strategies need to be 
concentrated on increasing yields on 
existing croplands. Yields per unit of 
land must br greatly increased to meet 
future demands. Such yield increases will 
require significant improvements in phlit 
nutrition. 

IFPRI DESIGNATED FOOD DEFICIT COUNTRIES 
BY INCOME CATEGORIES 

Developing countries are only now 
beginning to recognize the key role fcrtil-
izer Must play in overall agricultural 
development. As recently as 1974/75, 
only 26% of the total fertilizer used in 
the world was consulned by the devel-
oping countries where two-thirds of the 
world's population resides. Recent fertil-
izer use esimates by t1e United Nations 
Industrial Development Organization 
(UNIDO) suggest that total nutrient 
consuImltion in the world will increase 
from the 1975 level of 81.7 million t to 
307 million it by the year 2000, in 
increase of 3755. 

Using the Li ma Declaration of 
December 1975 as a guideline for Third 
World development strategies, UNIDO 
estimates that 40% of world fertilizer 
consumption and production by th year 
2000 should be located in the deveiopin& 
countries. Although the accuracy of these 
projections call be debated, the need to 
increase efforts in developing countries to 
produce, distribute, and use miore fertil-
izers seems beyond question. 

At present, serious constraints exist 
that frustrate efforts to increase Fertilizer 
use in niany developing countries. The 
relationship hetween the prices or agricul­
tural inputs and those of' farm ou tput has 
not been conducive Itoget farliers, partic­
ularly small farmers, to adopt and use 
large quantities of fertilizer. In many 
developing countries, farers perceive 
too great a risk in using reconmended 
quantities of' fertilizer, particularly on 
food crops where water availability is 
tinl)redict able, response to l'ertilizer is 
uncertain, credit is expensive and/or 
unavailable, and the remuneration the 
farmer receives for his labor is uncertain 
and often disappointingly low. 

There are indications that the cost of 
fertilizer will increase sharply in the years 
ahead. This increase is due to the energy 
intensiveness of fertilizer "nanufacturing 
and the rising cost of raw materials 
(attributable to the growing scarcity of 
natural gas and oil and the increasing 
difficulty of mining phosphate rock); the 
sharp increases in the investment costs of 
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ilitrogenl and phosphate fertilizer
 
prodneLtion facilities: and finally the
 
rapidly rising cost of transporting and FERTILIZER PRODUCTION ENERGY REQUIREMENTS
 
disl ribtillg ferlilizer. MILLION BTU/NUTRIENT TON 

50 1'i, N as UREA
 
LJp to now, developingp countries have III P2O5 as DAP
 

relied O0 fertilizer technology developed
 
t 9 IM P205 Os Tspfor the condilions in temperate zone7 s MURIATE 

agiricoLlLire. SuchI technology and rcsull­
7 k2 az OF POTASH 

an f4ant flertilizer materials have not proven M P205 Cs PR for DIRECT APPLICATION 

entirely adequate for the ciimite, crops, 
soils, raw anaterials, and econoimiic 
condiliOnS fotllld in iiitch of the devel- PROJECTIONS WORLD FERTILIZER CONSUMPTION TRENDS 
oping world. Without technology bctir 
adapted to developing country conditions N W ] DEVELOPED COUNTRIES 
and more effective fertilizer materia.ls, it U DEVELOPING COUNTRIESP20 5 

is doubtflil that sufficient fertilizer will K20 DE P C T 
be produced and used in the tropical and 1985 
subtropical regions of the world to N 

ilprove, or even sustain, per capita levels K20 I 
of food production. 2000 

N 
The human and physical capital requirements in Ol2;5 ­
fertilizer production and distribution facilities K20 
to meet developing country fertilizer demand 0 25 50 75 / IO 175 
will require an investment of billions of dollars Million Tons of Nutrients Source: UNIDO, 1977 
over the next 25 years. 
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Administ rt:1ive Report
 

IFDC began program activities in 
rented facilities. Plans for permanent 
facilities were approved by the Board 
of Directors in early 1975. By the 
end of 1976, the Agro-Economic 
Research Wing was in use and the 

Engineering Research Building wasnerig omleio.,.: g-.. 
nearing completion.0 
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Creating IFDC 
Grasping the significance of new fertil­

izer technology and materials tailor d to 

the tropics in overcoming the world food 
crisis, the United States Secretary of 
Stiate, in a speech before the UN General 
Assembly in 1974, urged the estab­
lishinent of an international fertilizer 
resarch center to focus onl improving th 
effectivemiess of' chemical fertilizers in 
tropical agriculttre1andnn O11leW Methods 
to produce fertilizers less dependent oil 
pet.role... resouirces. 

TThe Uid Staties ec forUnited te Agenicy o 

International Developmenrt (LISAII)) was 
called tupoI te develop a proposal to 
address this problem. USAMD responded 
with a proposal that had three nmjor 

of emphasis: chemical fertilizers; 
biological fixato and( sol ubiliza,o f 

nutrients; and recycling of' nutrients from 
plant, anial, and human wastes. To keep 
this effort in the international! arena, 
USAID presented tie proposal to the 
Consultative (4Gr) oufr Iinternat ionial 
Agricultural Research (CGIAR) and its 
Technical Advisoiy Committee (TAC). 

The CGIAR and TAC studied the 
proposal and recommended that work on 
chemical fertilizer research and devel­
opnient be implenien ted but asked for 
more time to study what research should 

be done on biological fixation and 
recycling of nutrients. These finding ledto the decision by USAID to establish a 

plant nutrition research center focusing, 
for the time being, on chemical fertilizers. 

The first step was to detertiine where 
such a chemical fertilizer research and 
development center should be located. It 
was felt that such a center should be basicin the production of the so-called 
intermediates or building blocks of fertil­

izer-amnunonia, mitric acid, phosphoric 



acid, sulfuric acid, urea, etc. To build 
such facilities in a developing country 
would take years, cost an estimated SIOO­
200 million, and require a staff of 100 or 
more technicians just to operate and 
maintain these facilitie ;. 

Talks with the Tennessee Valley 
Authority (TVA) Board of Directors 
deterimined that the international center 
could be located on the TVA Muscle 
Shoals Reservation, in Alabama, adjacent 
to the National Fertilizer Development 
Center (NII)C), and that many of the 
necessary fertilizer intermediates could be 
purchased at cost from TVA. 

On October 7, 1974, I FDC was offi­
cially registe red in the State of Alabama 
as a private, nonpl ro fit corporation. s i 
IPlannin g fulnds canme from LISAII) ;11id 
Canada's International Development 
Research Centre (IDRC). An additional 
gra nt camie from USAID to build and 
equip facilities and to partially finance 
core research and out reach activities for 3 
years. Following a planning and organiza­
tional period of 7 mont hs, IFDC became 
operational from a program standpoint " ' 

in July 1975 when developing country 
programs, formerly managed by the 
International Fertilizer Development 
Staff of TVA, were officialy taken over. 

International Status 
From the time of the original proposal 

by the U.S. Government and all through 
the various steps of creation of IFI)C, the -" 
concept of international support has been . 
pursued. USAID has stated its intention 
to contribute to core budget support for 
IFI)C for 10 years but has encouraged the 
Center to seek additional support for 
other basic research and direct assistance 
activities carried out for developing 
countries. (The budget for these special 
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projects for 1975/76 is contained in the located on a 30-acre tract of lald lmade participated in numerous seminars and 
Financiai Report Section.) available by TVA on a permanent ease- conferences related to the role of Icrtil­

ment. The completed f'acility will house izers in developing countries. 
IFDC has expanded its Board of over 100 employees with approximately 

Directors to nine members to include half at the professional l.vel. At the end Technical assistance projects were 
nominations made by CGIAR and the of 1976, the total staff had reached 60, carried out in a number of countries for 
U.S. Government. This was an important of which 35 were at the professional private and public sector institutions. 
step toward achieving U.S. recognition as level. During 1975/76 staff members traveled 
an international organization and to more to 30 countries in Aflica, Asia. and Latin 
fully conform to other centers that are Program Development and Activity America at the request of* USAID and 
under the CGIAR. (Note: On March !4, Laboratory research activities at IFDC other organizations to carry out technical 
1977, President Carter signed an exec- at the end of 1976 awaited the comple- assistance assignments. Training programs 
utive order whereby IFDC was "-- - tion of permanent facilities to get into in fertilizer production, marketing, and 
designated as a public international' full swing. In broad terms, IFDC research use were extended to 37 individuals 
organization entitled to enjoy ihe priv- programs have been identified and representing 12 countries.
 
ileges, exemptions, and immunizations outlined. Initial laboratory research in
 
conferred by the International phosphorus was initiated in the Center's
 
Organization Immunities Act.") temporary facilities, with the overflow PROGRAM OVERVIEW 

being contracted out to other 
Organization and Staffing institutions, including TVA. Linkages In establishing research programs, the 

IFDC is organized into an admin- were established abroad with such Task Team approach has been used. IFDC 
istrative group and three Divisions: international centers as International Rice Task Teams include selected personnel
Fertilizer Technology, Agro-Economnic, Research Institute (IRRI), International from each Division, as well as invited
 
and Outreach. Additional detail on the Center of Tropical Agriculture (CIAT), special consultants from outside 1FDC.
 
functional relationships among divisions, and International Institute of Tropical The following broad problem areas have
 
in terms of program responsibilities, is Agriculture (IITA), as well as with a been identified to guide program devel­
given in subsequent sections of' the number of national institutions. opment:
 
report. 
 1.Technology to improve efficiency of 

Through December 1976, IFDC nutrient use by crops grown on soils in 
Early activities at the Center have responded to over 500 technical inquiries the tropics and subtropics. 

focused on program development, from over 40 countries, and over 200 2. Technology to assure adequate and 
staffing, furnishing temporary offlice and international visitors have traveled to low-cost sources of nitrogen for use in 
laboratory space, and planning and IFDC for technical consultation and fertilizers. 
constructing permanent headquarters, orientation to programs. Staff members 3. Technology to improve recovery and 
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11"DC D)ivisions- Fertilizer Tcchnoi­
ogy. Agro-l ,conomic, and Outreatch­
have the responsibility of exectiing
 
program s. Interdisciplinary task
 
teams ;tct as advisory grotps on
 

resca rch directions for specific
 

UtiliZation of indigellouS fertilizer raw 
materials, particularly phosphate ores. 

4. 	 An improved understanding o1 
the econiotttics of" fertilizer supl)ly. 
demand, pricing. governtnent policy, 

distribution, adoption. and use in 
developing cotries. 

Regional Priorities 
Since fertilizer problelms encountered 

in developing cotntries vary from region 
to region, IFDC has established regional 
priorities for research and market devel-
oplten t assistance based on specific 
problems iden tified in Asia, Latin 
America, and Africa. 

IFDC Regional Coordinators for Asia, 
Latin America, and Africa are responsible 
for orchestrating IFDC program activities 
in each region. Regional Coordinators can 
call upon individuals from any Division 
and even from outside IFDC to meet 
program objectives. 

Asia 
Urea, the major nitrogen fertilizer used 

by Asian farmers, suffers large nitrogen 
losses when used in rice cultivation, 
especially under conditions of poor water 
management. A variety of modified 
physical forms of urea-supergranules, 
briquettes, and tine-release coatings-
offer potential improvements in nutrient 

ef'iciencV when used at the farm level. 

IFDC is pursuing cooperative agree-
ments with international and national 
agricultural institutions for fartu-level 

testing of muodified urea materials. If the 
gains in efficiency offered by such 
materials prove It0offset added produc-
tion and application costs, particularly 
for the small farmer, IFI)C is prepared to 
assist in the developmuen t and transfer of' 
technology related to the commercial 
production and distribution of' these 
materials in Asia. 

Despite the existence of phoslphortts 
deficiencies over large areas of tropical 
Asia, current farm-level use of 
phosphorus fertilizer is low, and research 
on phosphorus problems in Asia will be a 
second order priority. IFI)C is interested 
in working with Asian countries to 
improve the benefit:cost ratio of 
phosphorus fertilizers through market 
development and, where it is econom-
ically advantageous, to develop 
indigenous phosphate ore deposits for use 
in chemical fertilizer processes and for 
possible use in direct application, 

Latin America 
The main immediate thrust of IFDC 

activities in Latin America will be in 
fertilizer market development. Technical 

assistance is available in fertilizer market 
development so that regional producers 
can manufacture quality grades desired 
by consumers -t competitive prices,
reduce dependence on imported fcrtilizer 

materials, alld operte production 
facilities closer to design capacity. 
Increased and more efficient utilization 
of' indigenous raw material deposits, 
particularly phosphate rock, is receiving 
considerable research attention. 

Africa 
Per capita fertilizer use in Africa is 

much lower than in Asia or Latin 
America. Fertilizer production in many 
countries is either low or nonexistent. 
Thus, IFI)C program emphasis in Africa 
stresses basic planning assistance in fertil­
izer development programs. 

A total development plan Must include 
systems for supply and distribution of all 
agricultural inputs (including fertilizer) as 
well as development of research and 
extension education programs. A flexible 
fertilizer supply model is suggested, 
consisting of a progression of phases with 
increasing capital and technology inputs 
as fertilizer consumption increases. In 
addition, research on ways to utilize 
African raw material re,;ources for fertil­
izer production is receiving considerable 
attention. 

7 



Fertib,- Researc e&)..V..Ioprnert 

IFDC fertilizer research is directed 
toward the developmelnt of elicient, low-
cost fertilizers suited to physical and 
other conditions foundii in devCloping 
countries. Much of the research and 
developnent work in fertilizer produc­
tion teclinology will i e conducted by the 
Technology Division at headquarters in 
the Engineering Research/Pilot-Plant 
Building and in more basic research 
laboratories, 

Research begins in laboratory-scale 
equipment. If laboratory research proves 

promising, pilot-plant testing is carried 
out as needed. Some research activities 
will never reach pilot-stage testing, while 
others will carry through pilot-plant 
scale to preliminary determinations 
for conimercial-scale manufacturing. 
[However, the scaling of technology to 
commercial-sized i'nits takes place 
outside IFDC in the public or private 
sector of developing couttries. 

IFDC will acquire public patents so 
that our newly developed technical know-
how can be made available at limited 
costs to developing countries. Primary 

I 


responsibility in transferring technology 
lies with the Outreach Division, 
with assistance as required, from 
the Agro-Fcononic and Fertilizer 
Technology Divisions. 

Since IFDC is not an elgineering 
design group, close cooperation is 
expected with commercial engineering 
design organizations to translate research 
data into commercial operations. 

As part olf the overall IF[DC fertilizer 
research programl, tile Agro-liconomic 

Division is responsible for agrononlic and 
ecollumic researclh activities. Agronomic 
research facilities are available at head-
quarters for preliminary evaluations up 
through the growth chamber and 
greenhouse level. The agronomic program 
will provide backstopping to technology 
research programs and will help to suggest 
relevant field-plot and on-farm fertilizer 
testing progranis carried on t under the 
direction o' the Outreach Division. 

Basic fer tilizer/soil/plant/water inter-
actions under various tropical and 
subtropical environiiental conditions are 

I A, 

I
 

being investigated. It is hoped tiat these 
studies will help establish criteria for the 
InallfactLre ot new or modified fertilizer 
materials with greater use elficiency in 
developing country agriciultnlC. 

Agronomic research facilities are being 
used to test new and imodified products 
under simula ted tropical and subtropical 
conditions. Field testing capabilities come 
through cooperative projects with other 
international centers and certain national 
institutions to verify research findings 
obtained at headquarters. 

The genera, focus of economic 
research related to fertilizer technology 
will be ort economic and financial analysis 
of investment and production costs. 
production methods and facilities, as well 
as feasibility studies for new or modified 
fertilizers. The initial research emphasis 
has been placed on tile cost of producing 
modified urea nitrogen fertilizer 
materials, such as sulfur-coated urea 
(SCL) and stpergrantiles. and selected 
phosphorus fertilizers including rock 
phosphate for direct application. 

8 
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IFDC is evaluating the relative reactivity and SI­
potential utilization of phosphate ores found in 
developing countries, either for direct applica­
tion or use in fetilizer piocesses. 

PHOSPHORUS RESEARCH 

The primary purp)ose of IFDC 
phosphorus research is to assist devel-
oping countries in meeting their 
phosphate needs, using, wherever 
economical, local resou rces. To the 
extent possible, research %Vill locus oil 
simplified, low-capital technology, 
appropriate to the agricultural needs 
found in a particular country. While the 
emphasis will be on utilizing indigenous 
phosphate raw materials for fertilizers, 
other useful byproducts may result from 
fertilizer development work which could 
contribute to industrid groVtlh and even 
be the basis for the development of aIn 
export industry. 

Raw Materials )atafile 
Since improved utilization of 

phosphate rocks found in developing 
countries niust begin with a better 
understanding of the fundamental nature 
of the deposit, IFDC has begun working 
on a data package on known phosphate 
rock deposits. This data package will 
contain information on the location, 
extent, and quality of deposits; current or 
applicable exploitation methods and uses; 
published literature references; and where 
possible, a technical evaluation of tihe 
deposit. Once rock characterization 
studies have been carried out, preliminary 
recommendations can be made to guide 
research on the Lenriclhment and utiliza-
tion of a particular ore. This information 
will be available through the World 
Fertilizer Information System, described 

I 

ingreater detail later in the report. 

Phosphate Rock for 
)irect Application 

The direct iuse of Fine-grold 
phosphate ore as a source of phosphorus 
fertilizer represents the least sophisticated 
production technology and lowest capital 
investment option in phosphorus f'ertil-
izatiot. In view ol ccutnutlatingevi(lelce 
that the direct application of' highly 
reactive l ne-grotnd rock is a suitable 
source of' phosphtirus fertilizer in acidic 
tropical soils, a portion of' the research 
prograiln is directed toward evaluating 
phosphate rock for direct application, 

Laboratory and greenhouse exper-
iments have been designed to evaluate tile 
initial and residual effectiveness of 
phosphate rock for either direct 
application or application after partial 
treatnient. A Variety 0r phosl)horus 
sources, soil types, and crops are included 
in this research. Greenhouse and lab-
oratory experiments are underway at 
IFDC headquarters and in developing 
countries. 

Treatment of Ground Phosphate 
Rock-For phosphate rock to b-
agronomically effective (even the reactive 
rocks), it is necessary to fine-grind the 
material. This produces a dusty, hard-to-
manage type of product which is not 
easily shipped aid handled in bulk and 
which suffers losses during application, 

.; 'I : 

Studies were initiated oit ways to treat 
the rock to improve its physical prop­
erties yet retain good agron,.)Iuic 
characteristics. 

l)espitc the interest by manufacturers 
in granulation of phosphate rock, 
agronomic research has alma1Ost universally 
shown that su.lh graulation decreases tile 
effectiveness of phosphate rock in the 
soil, at least during the first crop after 
application. 

Exploraltory tests were madc by TVA 
early in the IFI plogralli on) methods of 
granulating phosphate rock that will 
retain suitable aeroonmlic use characteris­
tics. Numerous binders such as 
malesitml chloride, Imignesitum sulfate. 

llonia polyplhosphate. ferric sulfide. 
mo10a1mton11 phosphate, and urea 
phospliate were tested. Variations in 
granule size down to mitligranules were 
made so that particle-size effect could be 
dCterniucd. Work accomplished to (late 
has provided some promlising prelinlinary 
results. Studies on tile granulation of 
pIhlosphate rock are continuing. 

Another approach to improving the 
htandling pro)perties of line-ground rock 
phosphate for direct application is to add 
a surfactant to the material which will 
form a suspension-type fertilizer when 
water is added. The suspension or slurry 
can then be applied to the soil. Research 
has shown the technical feasibility of' 

10 



. stnIspllnsi oil-p hosphla to Irltilizcrs. III a 
+. develop~ing country, tnnground rock could 
S 	be recehved or mined locally inl the 

country (if' :I suitable type is available 
where an additive is mixed in during or 

S 	 subseqtuent to (lie grinding operation, The 
rock (pithLs additive) Could thenI be 
translpoted to the Irminbags and 
SUSl)CeRded ill Water at (lie I'arm. The 

S l'basilbility of' suspension methods, inl 
:. terms of' prol'itability and market accept-

auce, is still under study. 

:j, Crop Responise to Phosphate Rock--
i'Considerable emphasis is being placed 
•up on the algronomic evailuationl oN~aiHots 
: sources of' phosphate rock ror direct 

application and oil establishing criteria 
i:for dleterinining the feasibility ol* using, 

various sources for direct' ap~plication. 

While plant growth is being used as a 
measure of' effectiveness in all studies, a 
special emp~hasis is being placed upon 
measurements of' the rate and degree of 

:dissolution eof the different ph~osphate 
rocks, as related to thieir mineralogical 

-composition. Sonic trends are developin~g 
that may be of' interest, even th ough 
further substantiation is still needed. 

I'reimiaryresuts roll grenhuse 
Preimr sunatsy rr m g ee h o se 

and fiClti Studies C011111111 that thbe 
poten!tiald efrectiveniess for direct appl'ca. 
ion :or a given source or phosphate rock 
is closely related to laboratory nieas" 
turemnlrts :.of [lie citrate. soluble P,205 • 

conten~t ofthe rock. Dependin~g in part Oil 

the apatite Structure and resuIt ing, 
solubility, ,I raw piosphat+ rock is 
capable of'proviing a characteristic level 
o1" iphosphorus to the !soil sohltion. The 
relationshilp between soil solution 
phosphorus concentration and plant 
Uptake of' llhosphloruls is being Studied in 
search of, a mcans or" prediction of crop 
response to the levels orl1) which call be 
sustained by iphoslphate rocks, Yield data 
to date show the highly reactive sources 
l"iphosphaute rock were 80% to 1001/ as 

eflrective as soluble 1)for initial response:
Whereas, file 11ore- unnICaCtivC rocks were 
ill the range of' 27% to 66% oil* relative 
agronlonlic effectiveness. Measurnements O1" 
file effect or residual phosphlorus rrolm 
ranw phosphate rock are atlso inl progr-ess, 

The blling effect of iphoslplate rocks 

onl soil pll has r~recluently beenl cited as 
beneficial,. although sup~porting data have 
been sparse. InI both fieltl and greenhcousc 
exlperiments inl Colombia and illi greenl-
house experiments ill Israel, soil pHIwas 
increased wiheh inely ground iphosplhate 
rocks wvere mixed' with the soil. The 
indications are that at practical rates or 
ap~plicationl, expected soti l)Ichanges: 
would be too small to be of,significance 
btt may be ben l'icial in counteracting 
file effects of other acidiryiing fertilizers. 

Upgrading Indigenous Ore Throtugh 
PlhysieaI-Chemical Means- Whorl ai indlg-
enous ore is not. suitable for direct 

:ruse as a fertilizer, it must be Upgraded. 

Many of' the ores known to exist ill 
develo~ping countries have impurLllity 
problems suICh as high chloride, high 
calcium carbonate, high silica, Iol ironl 
and aluminum, and other impurities 
which create challengin~g technical 
pnroblems ill ore utilization. 

IIFDC is carn'ying out fundanrtal and 
applied research with the objective or, 
upgrading ores to produce a wide ratige or 
f'ertilizers. This - includes common 
products suchn as single and triple
stnperlphoslphatc, ammnlniunm phosphate 
via wet-process acid, as well as less 
commuon I'orms Such as nitric iphosp~hates, 
magnesium and sodium iphosp~hates, and 
other thermally and chemically altered 
materials. 

Severadl rawV Material evalu~ationI Studies 
were carried out for individual orgainiza­
lions oil particular ores. Technical data 
were provided to make decisions onl 
potential beneficiation and processing 
techniques "orI the -•production o F 
Iphoslphoric acid, triple SUlperlihosphiate , 
and intermediate anld other finlishied 
phosp~hate produc~ts From indigenous ores. : 
Compan~ies receiving characterization and 
evaluation reports du r~ing 1975/76 were: 

FONAIDF, Colombia-:
 
NA'IRO N 1BrazUi..l "
 

National Fertilizer Corporation, Pakistan .
 
CominuiuihhUniao IFabril, Portugal i:: 

' : ? Roca Fosforlia Nleiana, me×ico 
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Ways to inprove the nitrogei e[ticiency of urea
 
by producing inaterials for deep placenelit aind
 

thbrough Co ti gls to control inutirient reltease are
 

heing investimtad growth anid
ie der tchambitrer 
greenhouse conditions akl ID', aid ider field 
Conditions al IRRI and Various tiaioial 
institutes. 

NITROGEN RESEARCH 

Full initiation of the nitrogen research recovery of fertilizcr. This information technical data exist even at the bencli­
program awaits the completion of' will guide fertilizer engineering research scale level for making large granuiles. 
permanent research facilities at head- concerned with the ways and relative Eixploratory tests using a n1ocdifiCd 
quarters. IFDC hopes it can make a costs o) producing ncw or modified spray-drum grantlator indicate thai tie 
substantial contribution Toward fertilizer materials. method is worthy o further study. l)ata 
improvinig the efficiency of use Of are beitig gathered coiparing the cost or 
nitrogen fertilizer in the tropics and IF1)C, in conjunction with IRR, is supergrantiles by pan granulation and 
subtropics. Problems in fertilizer moiitoring agronoilic studies of deep briquetting versus the cost of comven­
efficiency on rice, the world's major placemient of uir,;a in tile forl of large tiomal urea by prilling. If tile results of 
cereal food grain, have slowed the rate of granules referred to as "supergranules" the study aippear promising, additional 
fertilizer adoption and use among (each granule weighs 1-3 gramns). By technical information will be obtained in 
farmers. Nitrogen recovery is rarely above placing the granules in the active rooting larger-scale equipilent. 
60% on rice, even under good water zone of rice, the transformations of 
management. It is lowest on intermit- nitrogen leading to losses are retarded, In addition, researchers will continue 
tently flooded or rainfed rice fields where thus allowing the ammonium fortm to to study the benefits and costs of 
recovery is often below 30%. remain longer for plant utilization. Tile controlled-release fertilizers such as 

idea originally came from the "mudball," sulfur-coated urea (SCU) developed by 
It is unlikely that a new nitrogen which involved deep placement of a TVA. IFDC will attempt to improve the 

material will be developed over the next mudball containing fertilizer; this physical atnd chemuical properties of this 
20 years that will replace the major method, however, is extremely labor product as well as gather farmo-level data 
materials-urea, ammonia sulfate, and intensive. oi the effectiveness of SCU under varying 
amnonium nitrate-now being used in fertilize! and water management prac­
developing countries. Thus, initial IFDC Although the use of supergranules may tices. Some studies will also be made 

research on nitrogen will be heavily offer a more economical alternative, no ol the use of indigenous material in SCLJ 
oriented toward improving the uptake commercial process is now available for production. 
efficiency of current materials, the production. Several methods appear 

I i be technically possible, such as the IFDC is formulating research programs 

Soil scientists are studying the pan granulator, modified spray-druni to go more basic, even to the point of 
mechanisms of nitrogen loss from flooded granulator, briquetting, or even a making new nitrogen conipounds for 
sods and the factors influencing crop fluidized bed grmnulator. Very little t~sting. Long-range research prograis can 
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Market Development Assistance
 

At IFDC, inarket developincn t 
programs cover a wide range of research. 
technical assistance, and training activities 
in fertilizer production, marketing. an d 
use. Programs are directed toward ways 
to facilitate the expansion of economn-
icallv SOUIItd fert ilizer isate alllollg low-
ilicolne farners tlrolgh tilte desitn and 
ill]plelnell tation of sound fertilizer pulfic 

policies and markel developlmlenlt 
strategies. Market development activities 
are anl integral part of' the Atro-lc mloillic 
and Ouittrcach Division ProeralllS :mid draw 
oil tile technical expertise a1d research 
capabilities of all I11l)(' Divisions. as well 
as cotnsultants ill sFeciali/ed areas I'Ml 
other organizations. 

RESEARCH ACTIVITIES 

Economic research programs I ave 
been established to generate itl'ortation 
useful ill public policy for'nnulatiott of 
f'ertilizer production, lmarketing, and use 
strategies. This program is being carried 
out by a team of'ecotonists, sociologists, 
and agroromists centered ill the 
Agro-Fcon 1oic Division. In addition 
to couttry-specific infortuation, the 
expected output froln this pmograin1 
includes the development and transfer of 
research methods appropriate to the 
research capabilities of developing 
courttries. StchJ anlalytical tools cart aid 
policytiakers in the design of' more 
effective fertilizer development prplrams, 
Further. the research will be closely 
integrated with related research and 
development in the areas of' fertilizer 
technology, techiology transfer, tech-
nical assistance, and training. 

Ad option/Demand Research 
This research, being carried out prin-

cipally by staff in the Agro-Economic 
l)ivision, will identify and quantify the 

impact t" the key variables inuflucncing 
fertilizer demand. The development of 
such inl'ornation will also support IFD(' 
efforts to improve fertilizer forecasting 
techniques. 

Public Policy Research 
This research is oriented loward 

evatiamtiun tile reliV effectiveness aMid 
implications of allerlative public policies. 
wit inilial emphasis on pricillg snbsidy. 
anld credit policies to Letermine the 
likel\ economic impact aind distriltion 
of social betmefits ammd costs associated 
wilh various policy alternatives. 

Ferlilizer Marketing Research 
This research involves short-termu 


ecomoimic analysis of specific marketing 


problems idetmified through technical 
assistance attd teclttlology tralsfel 
Progla s. Otte research project on 
itIarketittg efficiency is now underway ill 
('olombia. 'hc project utilizes a systems I 
sittnlltiOll approach to identify 
profitable ways to inlprove ,marketing 
ef'ficiemcy. 

SERVICE UNITS 

Three service units. each with specific 
responsibilities il cngineering, training, 
and f'ertilizer 1 analysis.infortilatio and 
sttpport minarket development assistance itt 
devcloping coLtttries. 

Engineering Unit 
Tite Engineering Unit ielps idetil'y 

pmrdttctin and distribumtion iprobletms 
associated wilh tile tralnsf'er and ttse Of' 
ituproved fertilizer teclirmology itt tile 
developillg cotntries; works ott solutiotts 
to short-lerm )rolbleltls alnd bottlenecks: 
and transmits inforntation back to the 
Technology arid Agro-Econotnic I)ivisions 
on problems requiring lomger-tertm 

research and (level oplen t to provide 
solutions. 

Engineering assistance can be provided 
ill determining design paratetrs for 
production and distribution systems, 
process 11owshee is. speci fica tions for 
eIttipttenl.ll aild estiillationl of investment 
and productiont costs. Assistance can also 
be provided dnring the installation and 
startup phases of' fertilizer pr'o,Luction 
Ifcilities, as well as ill fertilizer handling 
'.:nd distribution. 

Trainilg and Development Unit 
The Training aid Developmelnt Unit 

has the pritmary reslonsibility of' enstiring 
that adequate trailnig prograins exist in 
developing coutries to utilize tile fer'til­
izer lechiology transf'erred by IF-D('. lit 

addition. tile uttit coordinates a variety
of training ald develoImmetI pruigrallIS for 
gropll)s alld individuals from organi/ations 
concerted with the principles of' flrlilizer 
roduction. marketing, atid use. 

Training prograts Cal be carried out 
it headquarters atd itt develo)ing 
countries. A variety of edttca tito nal 
activities -are offered including formal 
training courses, attetdance at specialized 
schools. consultation with fertilizer 
specialists at other institutionts. atid visits 
to commercial fertilizer facilities all 
arranged alltd coordinaled through IFIDC. 

World Fertilizer Informatior Unit 
The World Fertilizer Il f'ol.tmtt on 

tnit. if' planted developments mate­
rialize, will be a cornerstone of IFI(" 
Oultreach activities. This unit collects key 
ilforitiation on fertilizer raw iiaterials. 
plant ittvestmient costs, prOdUctiotl and 
distribmtiot costs, and the econolics of 
fertiliz.r tse. These data will be analyzed 
itl cooperatiotn wilI specialists from other 
Divisions and put into fortns that policy­
makers call ulilize to make fertilizer 
developmen t decisions. 14 
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Highlights of Program Activities
 

Recovering industrial bylproduct material for 
use in fertilizers, the operating efficiency in 
fertilizer plants, and lowering tie cost of fertil­
izers delivered to the faurmer are maJor themes 
in I[DC outreach activities. 
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l)uring 1975/76. fertilizer devel-
opinnlnl assislance was provided to a 
Itlbel 01'iptblic ald private organi/a-
lions. In Carrying out these activities. 
cotsideriel program pportSlnl was 
11ovilCd by TVA's Natiotal Fertilizer 
l)cvelopinent Center. 

Technical Assistance 

Specific technical assistance activities 
carried out by IFDC in 1975/76 include 
the following: 

Latin America 

MONOMlEROS, Colombia-IFDC has
MONOERO, Cloniia-IFDhas posibiityof' enoatin an moifia-an ongoing contract with MONOMEROS 

to provide technical assistance infertilizer 
production and distribution. In 1975, 
assistance was provided in developing a 
preliminary strategy for the expansion of 
fertilizer manufacturing facilities in 
connection with the proposed expansion 
of caprolactam production at 
Barranquilla, Colombia. The scope of 
work focused on engineering and 
marketing alternatives for utilizing and 
marketing byproduct ammonium sulfate 
as straight amnonium sulfate, NP or NPK 
fertilizer, or a combination of these 
alternatives, 

Ways to increase operating efficiency 
in an NPK production facility in 
Barranquilla were also studied. Several 
IFDC recommendations were initiated 
and the plant is now operating much 
nearer to design capacity. Analytical 

procedures used in the manuhacturing 
(juality control program were reviewed 
and training in key areas of quality 
control was provided to a MONOMIEROS 
chemist. 

NITROVEN, Venezuela--Under a 
continuing technical assistance contract, 
IFDC provided information on ways to 
increase the efficiency of production 
units. pollution control, and market 
intelligence. 

ARAFERTIL, Brazil-Technical assist-
ance was provided in 1976 to evaluate an 
existing electric furnace to determine the 
possibility of renovation and moditica-

tion for pilot production of phosphoric 
acid from indigenous phosphate rock 
deposits. 

INTER-UHDE, Brazil-Assistance was 
given in 1976 on the design criteria for 
new fertilizer plants using melt-type 
granulation and on the adaptation of an 
existing plant to use the pipe reactor, 

Africa 

GHANA FERTILIZER COMPANY 
(GFC), Ghana-An IFDC chemical 
engineer assisted GFC in coordinating and 
training personnel for the first unloading 
and bagging of bulk fertilizers. Expertise 
was also extended in the design of a plant 
layout for a mixing facility and in the 
preparation of bid specifications for a 
storage building conveyor system and 
mixing equipment. 

SODEVA, Senegal-A 3-year technical 
assistance project began in 1975 to
 
periodically review and evaluate data on
 
peanuts and millct fertilization and to
 
assist in the loritulation of a field trial
 
prograin to identify the most economical
 
fertilizer use practices.
 

Asia 

i.T. PUSRI, Indonesia-echnical 
ice was provided in preliminary
 

calculations on capital investment and
 
prodluction costs of al ammonia-urea
 
complex at several alternative locations.
 

reliminary data were provided onl fertil-Preliinary danwere ranulartul­
wentoge etiati.IAlonla urea 

handling properties and oarmer accept­

ance of this new material. 

TAIWAN FERTILIZER COMPANY 
(TFC), Taiwan-TFC has a continuing 
technical assistance contract with 1FDC. 
In 1976, two engineers served as advisors 
during the startup of an NPK granulation 
plant. 

Training 

During 1975/76, IFDC organized and 
carried out a variety of group and 
individual training programs. Consid­
erable program support was again 
supplied by TVA's National Fertilizer 
Development Center. 
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Individualized Training 
A variety of individualized training 

programs were carried out during 
1975/76. 

Agronomic Training-A postdoctoral 
fellow of the International Research 
Institute, Dr. Jose Rubio Delgado from 
the Instituto de Agroquimica y 
Teenologia de Alinientos, Spain, 

completed a I -year progranl of study of 
tile various properties of* controlled-
release fertili/ers. I)r. Rubio's research 
was carried out in cooperation with TVA 
Soil Scientist i)r. Roland Ilauck of the 
Soils and Fertili/er Research Branch. 

Nir. Ra l'ael Perez frIoi the 
('entro Naciolial de ivestigaciones 
AgropectLuarias. Venezuela, spent 7 
nonths at IFDC and TVA during
1975/76 studying the agronomic aspects 

of' stilFr-coated rea (S('U), phosphate
rock, and inicronutrients. 

Fertilizer Production and 
Distriblution--'rwo programs in fertilizer 
)rodutm-tiol quality control were 

conducted during 1975/76. Mr. Jacinto 
Yepez of the hIstituto Nacional de 
Investigaciones Agropecuarios (INIAP). 
Ecuador, spent 5 weeks studying fertilizer 
quality control laboratories at TVA and 
at other organizations in tile United 
States. 

Mr. E. N. Mandler of' Companhia 
Souza Cruz, Brazil. participated in a 
similar program in fertilizer quality 
control during 1976. 

Phosphate Technology-Mr. Angel 
Calvo of the Ministerio de Industria y 
Turismo, Peru, spent 4 months at IFDC 
and TVA studying engineering processes 
related to phosphorus fertilizer manufac­
ture. 

Nitrogen Technology-Mr. Naser Ali 
Alnaser and Mr. Talot Anbar from the 
Saudia Arabia Fertilizer Company 

(SAFCO) spent 4 weeks at I1DC and 
TVA studying the operation ol almmonia 
and urea plants. lInst rumientation ,p reveji­
tive naiteilance programs, laboratory 
control work, and polltion control 
programs were studied. In addition. tle 
production process for SCU was studied, 
as well as principles of* orga nizat oi al 
developeneIlt and nlanaICgement by OI)jec­
tive. 

Transportation Systems -Mr. Ivan 
)ario Parra from NITROVIN. a nitro­

gen fertilizer industry of Venezuela,
completed a I-year training program in 
late 1976 in management studies of fertil­
izer transportation and distribution. 
Mr. Parra also worked with IFD(' staff 
members on plans for an Andean region 
fertilizer technology center to he located 
in Venezuela. 

Organizational Development-Several 
seminar programs in organizational 
developnent and managenen t were 
carried out in 1976. 

Mr. Ilenriquc llopkins, Mr. Tito Livio 
Parra, and Mr. Vicente Rossi from 
NITROVEN, Venezuela, spent 7 weeks 
studying management by objectives, ways
to improve organizational effectiveness 
through improved communications, 
better interdepartmental cooperation, 
and hunian resource management. 

Numerous short-term training and 
development programs were conducted 
during 1975/76. Such programs are 
usually less than 2 weeks in length and 
cover very specific topics. 
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Fertilizer Factory 
INaitlenanrce Course 

A team of nine Batgladshl engineers, 
financed by USAID and coordinated by 
the I.S. Departiment of Agriculture, 
arrivCd in mid-1976 to participate in the 
first l:lC Fertilizer Factory Maintenance 
('CoUrse. Tie lktmdadeshis are stndying 
With IFI)(C and TVA personnel in all 
phases of fertili/er plant maintenance. 
iiiventorv cont ro)l. atd repair. Att impol­
tatit Contpotten t of thle program is the 

planni l"of futtre trainin, lrogranms in/ 
f'.a,.tt)IV i.tilitcintaitc ,liiti Sp)ate intrs 

inveintories to be implemented at 
factories in Il'nladesh.. 

At tile end of 1976. the Bangladeshi 
engineers had completed their gerneral 
study of' the Imaintenance function, 
including critical pati planning, preven­
tive tnaintcnance, and scheduling of' daily 
maintenance activities. Specific subjects 
such as vibration analysis, new welding 
techni qoues, spare parts fab ricatin, and 
corrosion testing and cotrol were also 
covered. In addition, the engineers 
attended Various shotrt courses on 
instrumentation and valve engineering at 

specialized private industry schools. 
Stutdy tonurs to various foundries, fernif­
izer l ctories, and machining arind plating 
companies wcre also arranged. 

Th final phase of the program which .. t 

includes a short course in organizational 
development and formulation of a 
training program, (complete with 
manuals) to be used in the fertilizer 
factories of Bangladesh, is scheduled for 
completion in 1977. 
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Development Planning Assistance 

Il)(' has begin to gather collntrv 
profile information through a nmblher )f 
regional and national Fleasibility stud ies 
carried out in I)75/ 7 6 related to ferid-
izer demand. Supply :alternalives. and 
list ribitlion systems. These studies were 

coordinated by tile l)ivision butOutrelch 
involved slal'f IlelilbeIS h'n11 all tilree 
Divisions, as well as outside consnllants. 

The ASlEAN Sthndy 

A stndy, was colidncted to tneasure the 

)oteitial g in 1thatwould accrue t0 
ASI\+AN nmembers front ;m regionally 
coordinated e:,xpainsion progran of fertil­
izer production capacity. This study. 
reluested by the Consultative Gronp on 
FIood Pr'oduction and Investimeii 
(CG(FI) was carried out incollaboration 
with the Would Bank. 

A mathematical rigraiing inmmodel 
developed by the World Bank was used i 
determine the least cost investnment . 
prodtCtion. iimportationi. and traiisl)irta-
liollpatterns needed to Meet projected 
1985 fertilizer requireinents. Six different 
scenarios. colrresponding to varying 
degrees of regional cooperation ili 
production and raw materials, were 
described in the study. The optimumni 
product iiix 1ir tileregion incLdes nrea 
and inlloallminotil in phosp hate (MAP), 
although the dominance of MAP over 
dianinitoitium phosphate (DAP) is mar-
ginal. 

ASEAN STUDY
 

'le prefiminai analysis indicates that 
there are significant econllolic benefits to 
be eali/ed front a regionally harmionized 
prooram to expand total caplacity. 
Fcomomliic bemnelits conle through 
efficient tililii.alioii of the reuion's 
relat ively low-cost suilfi Ic acid 
byproduct. abltindmil atiial gal 
Supply. capitlli./atioi ontt le pli,,sic:ll 
geography, and interatiom of markets to 
peril it ecoiomics of Si/e in fert liiei
 
I)oLdtiCtiol facilities. For example. kull
 
regional cotuneratiolt. as compared with
 
severely restricted cooperatitn could
 
save as imuch as SI80nmillion ill tolzl
 
initial inlvestimei amid altilluer S117 
iiillion illalllltliloperating costs. 

While full regional cooperatiii
 
maximizes total savimngs. snbstantial gan;
 
can 
 still be iiiade with limited degrees of
 
cooperationi. For example. the members
 
of time ASEAN may agree that each 
couIntry shmold lbe 751';sell-sufTicient in 
nitroge it bit open to tree trade for tile 
remaining market share. This armgement 
wOUld still save S112 million in initial 
investment and S8 imillion in annual 
operating costs. 

ft shonlId be noted tlhat. in all cases, 
increased regional cooperatiotn requires a 
considerable expalnsion inimter-comitry 

raisportationi systems, For example, 
under tile"fnll cooperation' scenario. 
543 vessel loads of 7.000 tons each woUld 
be reqnired annu,,1ly. This is aii approx­
ilmate loading rate .l"1.5 ships per day. 20 



WEST AFRICA STUDY 


DIuIe t) lime and financial lilitation, 
the analysis conducted did no( determine 
tile optimal timing of' inestient between 
1975 anid I985 and looked at only a 
limited ntilbeI of1 regiotnal econtmic 
inlet.ratioll and tI I ade relationships. 
Fitrther, the foreign exchange hpli,..ca-
lins ff Various program s were not 
studied. Work in this area will be 
cottiuued itn I77. 

West Africa [eitilizer Study 

USAII) reqtested IFDC It) determine 
ihe current and potential capacity tot 
,rt)duce. narket, and use fertilizer in Six 
west African coontries--Senegal, Mali. 
Upper Volta. Niger. Chad, and 
Mauritania. 

('urrtently. fertilizer use islow itl all six 
countries, although use in Senegal is 
greater than the other five coontries 
combined. Almost all of the fertilizer 
currently used is applied to export crops, 
principally peanuts and cotton. Most of 
the fertilizer used in these countries is 
imported. Senegal is the only coutntry 
with fertilizer productiot facilities, and 
here, the processed fertilizers (D/%!, 
superphosphates, and mixed NPK grades: 
rely somewhat on itported interue-
diates. 

Various fertilizer supply alternatives 
were reviewed and analyzed by IFDC. 
For example in Mali, it is estimated that 
the use of indigenous phosphate rock can 

NIGERIAN STUDY
 

meet 50',( of ihe prijtfeed IQ85 
Iphosphorus ferlili/er demand. li a.ddition 

to pho.Shlate rock. soluble plhosplhorts 
and NPIK grade I'ertili/ers will be needed. 

I[his delmanmd must be Supplied by 
in pomled lfertili/crs. 

The ilstallhtiols of simplified bulk-
bledilg lpertions in Chad. Mali. and 
IUpper Volta to) receive imlported fertil-

izers (commonoilonworld miarkel) could 
resut in savings of np to S80 per it tove 
the currenit system uof impolliig sinall 
quanltities of special fertilizer grades in 
50-k sacks. 

If.[)(' estimates that with a proper 
fertilizer development progralm, cereal 
production oti existing cropland call be 
increased by 590,000 mt by 1985. This 
would reduce the projected 1985 food 
deficit by 27%. The remaining potential 
food deficit would have to be reduced 
through increased land tinder cultivation, 
This study will serve as a basis upon 
which IFDC will develop future programs 
in west Africa. The results of this study 
are contained in a regional overview 
report aid six individumd country reports. 

Nigerian Fertilizer l)istribution Study 

Technical assistanice was provided to 
the International Institute of Tropical 
Agriculture (IITA) in 1975 i a study 
entitled, "Fertilizers and Plant Protection 
Chemicals in Nigeria" done for the 
National Accelerated Food Production 

Program (NAFPIP). The purpose of this 
study was to advise the NAFPP on how 
to ilulprtove the delivery system for farl 
inputs iii Nigeria. 

Nigeria depCeindS tpon fertilizer 
imports to satisfy demand. except in the 
case of single superphosphate which is 
now produced in Nigeria. The continued 
importation of' nitrogen fertilizers will be 

necessary until 1980/81 when newly 
constructed nitrogen facilities come on 
Sl ean. Polash and rnicronutrients vill 
continue to be imported unless new 
discoveries are toade. 

Fertilizer costs are relatively high in 
Nigeria due to port congestion and a high 
cost of internal distribution. In addition, 
the present distribution system is plagued 
with some serious operational problems 
such as unsuitable and untimely arrival of 
supplies, inadequate stock control, 
transportation bottlenecks, insufficient 
incentive to encourage private sector 
participation, and inadequate credit 
programs. 

The IITA-IFDC-NAFPP study team 
analyzed the current distribution system 
and drafted a suggested model for ai 
improved fertilizer delivery system. 
The model included institutional 
recommendations to improve fertilizer 
procurement as well as operational 
techniques to remove some of the bottle­
necks affecting fertilizers and other 
agricultural inputs. 
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Communications
 

A -

The effective and timely communica-
tion of accurate scientific information on 
fertilizer production, marketing, and use 
to audiences with diverse languages and 
professional backgrounds represents the 
communications goal of IFDC. In order 
to serve such a diverse clientele, 
numerous communication methods and 
techniques are being employed. 

World Fertilizer 
Information System 

Efforts are underway to gather and 
maintain current and reliable infonna-
tion on fertilizer production, marketing, 
and use as part of the World Fertilizer 
Information System. 

Market intelligence reports sum-
marizing recent supply, demand, price, 
and inventory data eventually will be 
published on a quarterly basis, when the 
full data collection network is operative, 
In addition to the storage of basic data, 
the system includes a variety of analytical 
programs which can be used to carry out 
many types of economic analyses. 

IFDC s.. innovative" word processing center 
(WPC) serves the ehaije staff in the typing of 
correspondence and reports. -inaddition, the 
WPC staff assists in the ellting and preparation 
of IFDC publications and maintains IFDC 
mailing lists. 
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. ~HELPING 

Specific computer data packages, 
either available or planned, include: 
1. plant investment 
2. quarterly market intelligence 
3. raw materials 
4. country profiles 
5. physical distribution 
6. agronomic indicators 

Newsletter 

IFDC publishes a newsletter (IFDC 
Report) on a quarterly basis in English 
and Spanish to report the work and 
progress at the Center. The newsletter is 
available to any interested individual or 
organization. 

Technical Reports 

Technical reports on IFDC research 
and outreach activities will be published 
and available upon request, providing that 
the activity was not done for a specific 
organization and is proprietary in nature, 
Publications available for external 
distribution arc listed in the newsletter. 

TO FEED AHUNGRY WORID 

Reprints, Circulars, and 
Training Materials 

Reprints are available upon request of 
technical papers, speeches, and articles by 
IFDC staff or consultants under contract 
to IFDC. These reprints either appeared 
in professional journals and publications 
or were unpublished work identified by 
IFDC for external distribution. 

A variety of popular materials 
(brochures, pamphlets, progress reports) 
describing IFDC programs and activities 
will also be published on a regular basis to 
provide a continuing flow of information 
to administrators and development 
practitioners. 

Training materials with a strong 
emphasis on audio-visual communications 
are being developed. Slide/tape and 
filmstrip programs, videotape produc­
tions, correspondence courses, and 
manuals related to fertilizer production, 
marketing, and use will be produced and 
available for developing country 
audiences. 
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Financial Report
 

rice R .f.A."3SM 
S=emo\'~af h d-

March 16, 1977 

To the Board of Directors of
 

International Fertilizer Development Center
 

In our opinion, the accompanying balance sheets and
 

the related statements of revenue and expenses and changes
 
in fund balances and of functional expenses present fairly
 

the financial position of International Fertilizer Develop­
ment Center (IFDC) at December 31, 1976 and 1975, and the
 
results of its operations and changes in fund balances for
 

the year ended December 31, 1976 and for the period
 
October 7, 1974 through December 31, 1975, in conformity
 

with generally accepted accounting principles consistently
 

applied. Our examinations of these statements were made
 
in accordance with generally accepted auditing standards
 

and accordingly included such tests of the accounting
 

records and such other auditing procedures as we considered
 

necessary in the circumstances.
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INTERNATIONAL FERTILIZER DEVELOPMENT CENTER
 

BALANCE SHEETS


4 Assets Liabilities and Fund Balances

Q 

CURRENT FUND
 
(unrestricted)
 

December 31,

1976 December 31,
1975 
 1976 1975
 

Cash S 400,403 $ 150,909 Accuunts payable 
 $ 178,374 $ 150,795
U. S. Treasury bills, at cost 39,753 Accrued annual and sick leave 92,552 32,247
Accounts receivable from donors 

Deferred revenue (Notesi
(Note 2) 4,874,512 3,171,332 and 3) 
 4,874,12 3,171,332
Other accounts receivable 
 153,826 71,733


Advances to employees 8,164 2,654 Total liabilities and
Prepaid expenses 
 5,397 14,933 
 deferred revenue 5,145,438 3,354,374
 

_ Fund balance 296,864 96,940

$ 3 $3,451,314 
 $5,442,302 $3,451,314
 

PROPERTY AND EQUIPMENT FUND
 
(Notes 1 and 4)
 

Equipment 
 $ 192,656 $ 59,540 
 Accounts payable 
 $ 315,620
Leasehold improvements 60,587 55,268 
 Contract retainage 177,22
Construction-in-progress 
 3,825,036 50,934
Less - accumulated depreciation (47,603) (12,188) 
 Total liabilities 492,840
 

Fund balance 3,537,836 $ 153,554
$4,030,676 S 153,554 $4,030,676 $ 153,554 

PU' 



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER
 

STATEMENT OF FUNCTIONAL EXPENSES
 

October 7, 1974
 
through
 

Year ended December 31, 1976 
 December 31, 1975 

General and
 
Research Outreach Administrative Total expenses Total expenses


Personnel compensation (Note 3) $370,861 $270,077 $297,204 
 $ 938,142 $395,190
Personnel benefits (Note 3) 
 64,166 55,952 65,771 185,889 79,112
travel and transportation 
 76,316 106,909 32,503 215,728 78,191
 
Occupancy (Note 4r 
 25,506 5,305 13,800 
 44,611 19,960
Telephone and telegraph 
 13,517 8,351
Rental of equipment 5,677 26,975 48,843 20,623
31,100 24,380 
 61,157 22,533
Contractual research and development 226,431 
 2,172 228,603 101,936
Other contractual services 
 33,165 106,543 30,425 170,133 50,195
Institute of International Education fee (Note 3) 
 25,000 25,000 15,650
Materials and supplies 
 29,434 15,764 :33,088 78,286 37,847
Postage 
 3,781 3,781 1,817
Insurance 
 2,520 2,520 2,536
Miscellaneous 
 616 370 986 
 6,191
 

Total expenses before depreciation

and amortization 
 845,689 602,173 555,817 
 2,003,679 831,781
 

Depreciation of furniture and equipment

and amortization of leasehold improvements 24,227 8,191 
 2,997 35,415 12,188
 

Total expenses 
 S869 16 $ 364, "558814UAl _396
 

InTRI:NATIONAL FERTILIZER DEVEI.OfMENT CENTER 

STATEMENT OF RZ.VFNUE AND EXPENSES AND CHANGES IN FUND BALANCES 

October 7, 1974
 

through

Year ended )ecember 31, 1976 December 31. 1975
 

Property and Total 
 Total
 
Current Fund Equipment Fund All Funds All 
Funds
 

Revenue:
 

Grants received (Note 2) $5,225,731 $5,225,731 $ 979,Z47

Recovered project costs 394,139 
 394,139 112,237
 
Other 3,430 3,430 2,979
 

Total revenue .5,623,300 
 5,623,00 1,094,463 

Expenses:
 

Research 845,689 $ 24,227 869,916 
 279,034

Outreach 602,173 8,191 610,364 
 169,580
General and administrative 555,817 2,997 558,814 
 395,355
 

Total expenses 2,003,679 35,415 2,039,094 843,969
 

Excess (deficiency) of revenue
 
over expenses 
 3,619,621 (35,415) $3.584.206
 

Other changes in fund balances:
 

Property and equipment ac uisi-

Lions from unrestricted funds (3,419,697) 3,419,697
 

Fund balances, beginning of period 96,940 153,554
 

Fund balances, end of period $ 26.864 
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INTELNATIONAL FERTILIZER DEVELOPMENT CENTER N0Th 2 - GRANTS.-
The amount of $14,400 from the Rockefeller FoundationNOTES TO THEFINANCIAL STATEMENTS 	 Grants received are summarized as follows: grant is for the period January 1, 1977 through July 31, 1977
 

DECEMBER 31. 1976 AND 1975 
 October 7. 1974 and was deferred at December 31, 1976.
 

Year ended through
December 31. 1976 December 31h 1975 NOTE 3 - INSTITUTE OF INTERNATIONAL EDUCATION: 

United States Agency 
NOTE 1 - ORGANIZATION AND ACCOUNTING POLICIES for InicroaioralNOEel'mnnt (AID) 	 IFDC has a contract with the Institute of International
 S 255.000 Education (lIE) relating to the employment of personnel of 

The International Fertilizer Development Center (IFDC) is Internaioal evelop-
 IFDC. All payroll administrative functions are performed by

a non-profit orgamication incorporated October 7. 1974 under men: Research Center 
 IE; IFDC makes advances quarterly to fund salaries, employment
 
the state laws of Alabama On March 14. 1977, IFDC was desig- (IDRC) 
 50.579 taxes and fringe benefits.
 
nated as a public international organization by executive order Uni:ed States Agency
 
of 	the President of the United States. The purpose of the for International 

NOTE 4 - FACILITIES:
organization is to improve fertilizers and fertilizer know-how Development (AID) $ 6,900,000 3.845.000 


in developing countries 
through research and development, tech- Rockefeller Foundation 28.911 	 The building used for the research and development and out­

nical assistance and training and comunications. 6.928.911 4.150.579 	 reach programs is leased for a three year period at an annual
 

rate of $2,900. Administrative office space and additional
In the event of dissolution. the articles of incorporation Amounts deferred during 	 spa for outreach programs is leased on a month-to-month basis;
provide that the residual assets of the organization will be prior year 	 3.171.332 
 spae ota forpea end mnhtmont basis;
rental expense was 017,700 for the year ended December 31, 1976 
turned over to one or more tax exempt organizations or to the 10.100.243 4.150.579 and $12.850 for the period October 7, 1974 through December 31. 
federal. state or local government for exclusive public purpose Less - Amounts deferred 
 1975.
 

The following is a summary of significant accounting to future periods (-.874.512) (3.171,332) 
 Architectural plans and specifications for the construction
 
policies Revenue recognized in 	 of new facilities have been completed and construction begun.


current period $ 5.225.731 $ 979 247
 
A. Property and equipment is stated at cost-
 The project is funded b a grant from AID.
 

Depreciation and amortization is computed
 
un the straigh-line method over estimated The current grant from AIl 
was amended to provide additional
 
usefol lives ranging from three to ten years.
 

funds of Se.900.O00 and to extend the grant erlod from June 29.
0
B. Revenue and expenses are accounted for on an 1977 to December 31. 1978 The amounts of $4.860.112 and
 
accrual basis. In particular, grants of the
 
United States Agency for International Devel- a3.171.332 had not been received at December 
31, 1976 and 1975.
 
opment (AID) are recorded as receivable for respectively, and were not clearly designated for a specified

the full amount at the date of the grant,
 
Amounts not clearly designated fo- a specified program period and. accordingly, were deferred. The amendent
 
program period ace deferred in the balance 
 to the grant provides funds for the construction of new office
 
sheet and reflected in revenue when received.
 
Contributions for reimbursable costs are and research facilities and equipment. The use of funds by area
 
recogniced as project costs are incurred, is unrestricted except that equipment purchases may not exceed
 

Revenue is restricted only to the extent it $1.122.000. Funds not legally comitted at the 
 rant expiration
 
is to he used in accordance with the purpose date will revert to AID,

of the organization unless otherswise indicated.
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and Processes,IFDC Tech. Bull. T-l, International 
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AL., USA. 
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Staff Board
 
Office of the Managing Director 

Donald L. McCune, Managing Director 
Paul J. Stangel, Deputy Managing Director-Programs 
Marjorie R. Engel, Administrative Director 
Manuel Sanchez-Nelson, Special Assistant to the Managing Director 
BillII. Barnett, Civil Engineer 

Iris A. Cifuentes, Bilingual Secretary
 
Christopher R. Dowswell, Communications Specialist

Debra R. Garrett, Executive Secretary 

Travis P. Ilignett, Special Consultant to the Managing Director
 
Richard D. Kapocsi, Comptroller 

James M.Kelly, Purchasing Agent 
Janice S. Martindale, Secretary 
Jeffrey F. McGec,Part-Time Office Assistant 
Sidney Painter, Personnel Officer 
Debra S. Shedd, Accounting Officer
 
Ilarold S. Whitlock, Purchasing Agent*
 

Word Processing ('enter 

Marie R. Stribling, Coordinator 
Jane L. Goss, Correspondence Secretary 
Brenda lLarnett, Jr. Correspondence Secretary 
Patricia C. Stowe, (Clerk-Typist 
Donna W. Venable, Clerk-Typist 
Lynda F. Young, Part-Time Correspondence Secretary 

I-ertilizer Technology Division 

Owen WV.Livingston. Director 
Delilah A. IForsyth, Administrative Secretary 
I)ebra 1).Allen, Chemical Laboratory Analyst 
Billy V. Iiggers, Jr., Chemical Laboratory Analyst 
Shnucl (armon, Visiting Scientist 
SellIlsitm,(Chc1, Research (Chemist

Russell A. l)ittrich, Metallurgical lInvinccr 
Branson F!.I)o\ ning, Safety 1'ngincer {Part-Timc)
Paul S. Eakunlc, (hernical Laboratory Analyst 
Robert U. Ilorn, Analytical and Research ('hemist 
Iarbara A. .Janieson, Student Trainee 
T. Gail Jarniian, Chemical Laboratory Analyst 
Peterry 1. MnChCeial, GColoc st 
Jore .Poo, Chemical I'nginccr 

James Schultz. ('heroical l':ngineerJalrge s Potlot, Cli cmt ica IKEgi neer 

Agro-l-conomic )ivision 

Per Pinstr p-Anderscn, )ireelor 
Linda \V.Puller, Administrative Secretary 
Carlos A. llaanantc, IEconoiist 
Kerry J.Byrnes,Sociologist 
l'ric T. Craswcll, Soil Scientist
lFugene i. Doll, Soil Sientist* 
T:'homas 11.Foster, lconomist 
('hristina II. (1ladwin, Postdoctoral Fellow 
Larry Ilamtond, Visiting Research Associate 
Rebecca I lufstedler, Research Assistant (Part-Time)
Mohinder S. Mudahar, Economist 
)ennis Pervis, Visiting Research Associate 

Jose Rubio )elgado, Postdoctoral lellow 
G. Edward Schuh,Consultant 
Surjit S. Sidiu, Economist 
John NI. Stumpe, Analytical Chemist 
Paul L.G. Vick, Soil Scientist 

Out reach l)ivision 

Donald R. Waggoner, Director 
Dianne C. Murphy, Administrative Secretary 
John II. Allgood, Market Analyst 
Carl R. Amstrup, Training Coordinator 
Richard L. Booth, Systems Analyst 
Yao II. Chuang, Economist 
Ray B. Diamond, Regional Coordinator-Africa 
M. Terry Frederick, Chenical Engineer 
Terry Iludgens, Part-Time Office Assistant 
K ham Thianh Pliamn, Economist 
Dennis II. Parish, Regional Coordinator-Asia 
Robert T. Smitlh, Regional Coordinator-Latin America 

*Left during 1976. 

As of December 31, 1976. 

Chairman 

Dr. John A. Hannah 
D ui Dircclor 
Executive Director
 
World Food Council
 
United Nations 

Vice-Chairman 

Dr. Webster Pendergrass 
Vic-Peside griur
Vice-President of Agriculture 
University of Tennessee
 
USA
 

Secretary-Treasurer 

Mr. Lynn Seeber* 

Genera] Manager 
Tennessee Valley Authority 
USA 

Dr. Jumpei Ando 
Professor 
Chuo University 
Japan 

IDr. Fernando Penteado Cardoso 
President
 
MANAII S.A. Comercio e Industria 
Brazil 

Dr. George Cooke 
Chief Scientific Officer 
Agricultural Research Council 

UnitedUie Kingdomigo
 

Sir John Crawlard 

Professor 
Australian National University 
Australia 

l)r. Moise Christophc Mensah 
Vice-Ch:tirian and :xecutive Secretary
Consultative Group on Food Production 

and Investment in Developing Countries 

United Nations 

Dr. S. K. Mukleijec 
Director 
Fertilizer Corporation of India 
India 

Dr. Robert Vagner 
President 
Potash Institute of North America 
USA 

*Left during 1976. 

Photo Credits: Page 5 (aerial photo) 
aid page 10 (photonicrograph) 

courtesy ofTVA. 
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