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I. INTRODUCCION

El Consejo Directivo del Centro Agron6mico Tropical de Investigaci6n

Ensefianza (CATIE), en su tercera reuni6n anual, encomend6 a su Comit6

Ejecutivo la formulaci6n de los lineamientos que gobernarin su acci6n fu

tura, con el prop6sito de hacer mis efectivo su apoyo al desarrollo agro

pecuario de los paises de Centro Am6rica y Panama.

Con este fin, el Comit6 Ejecutivo nombr6 dos Comitbs: uno para rea

lizar consultas con los lideres de la regi6n acerca de los problemas y
obstaculos para el desarrollo agropecuario, como vehiculo para el aumen-
to del ingreso, del nivel de empleo y del bienestar general del sector

rural m.s necesitado, sobre el cual recaeria el papel del CATTE en este

contexto. El otro Comit6 definiria las actividades requeridas para con-

tribuir a la explotacion racional y econ6mica de los recursos foresta-
les.

El primero de estos Comit6s visit6 los cinco paises centroamerica-

nos y Panami, entrevistando a lideres locales, personal de los Ministe-

rios de Agricultura, instituciones de investigaci6n y extensi6n, organis
mos de planificaci6n, autoridades de educaci6n universitaria, directores

y personal de agencias regionales e internacionales como SIECA, USAID,

ROCAP, IICA, INCAP, PNUD, Fundaci6n Rockefeller, etc. Tambie'n consult6

directamente a los Centros Internacionales, IADS y al Grupo Internacio-

nal para el Desarrollo Agricola en Amnrica Latina (GIDA/AL). Adema's,

revis6 una serie de documentos relacionados con planes, actividades, y

resultados de la investigaci6n agricola y desarrollo general de la re-

gi6n.

Los Informes de ambos Comites fueron presentados al Consejo por el

Comit6 Ejecutivo, en la reuni6n celebrada del 31 de mayo al 2 de junio

del presente afno. Las medidas tomadas por el Consejo se expresan en la

Resolucion 4/76, que se incluye cn este documento como Anexo I. De

acuerdo con esta Resoluci6n, el Comit& Ejecutivo procedi6 a completar el

Informe, haciendo correcciones, sugerencias pertinentes y recomendacio-

nes adicionales. El Informe reformado se agrega a este documento como

Anexo II. El actual documento tiene por objeto hacer una tentativa por

clarificar o cristalizar el papel que el CATIE habrA de desempefiar, en

su afin de contribuir a mejorar el desarrollo agricola y rural en la re-

gi6n comprendida entre Centro Am6rica y Panama, y definir sus principios
de operaci6n. Las recomendaciones y proposiciones que se formulan en el

presente documento, se basan fundamentalmente en los principios bAsicos

de organizaci6n y en las operaciones destacadas en el Informe original

del Comit6 Ejecutivo (Anexo II).

II. NATURALEZA ACTUAL DEL CATIE

El CATIE es una Instituci6n Aut6noma y sin fines de lucro, de ca-

ricter cientifico y educacional, fundada en junio de 1973, como una

Asociaci6n Civil por el Gobierno de Costa Rica y el Instituto Interame-

ricano de Ciencias Agricolas de la OEA (IICA). PanamA ingres6 como

miembro de la Asociaci6n Civil, en agosto de 1975.



- 2 -

El actual CATIE result6 de una transformaci 6n del Centro de Enseflan-

za e Investigaci6 n del IICA, en donde se inici 6 6ste en Turrialba, Costa

Rica, en 1940. Esta gobernado por un Consejo Directivo que es la maxima

autoridad, el que establece las politicas, aprueba los Programas y Presu-

puestos, y designa el Director.

El objetivo del CATIE es apoyar a los paises del area centroamerica-

na y de Las Antillas en sus politicas de desarrollo agropecuario 
y fores-

tal, con el fin de aumentar la producci6n de alimentos y el ingreso medio

por unidad de superficie en el sector rural. Para cumplir este objetivo,

r el CATIE estableci6 Programas de Investigaci6n, Capacitacion y Coopera-

ci6n T6cnica, que operan en los Departamentos de Cultivos y Suelos Tropi-

cales, Ganaderia Tropical y Ciencias Forestales.

Fisicamente el CATIE tiene su sede central en Turrialba, Costa Rica

y sus acciones cubren un Ambito regional, mediante el establecimiento 
de

Programas Cooperativos con las instituciones nacionales de cada pais.

El CATIE dispone de aproximadamente 1.100 hectareas de terreno, si-

tuadas en las tierras bajas del Atl~ntico, de Costa Rica. Tiene facili-

dades b6'sicas adecuadas para la investigaci6n y la ensefianza, laborato-

rios, aulas de clase, invernaderos, herbario, colecciones de germoplasma

de varias especies, residencias para el personal t6cnico, casa de hubspe

des, restaurante, dormitorios para alojar hasta 100 estudiantes, club

social con modernas facilidades de recreaci6n, y como colaboraci6n del

IICA, dispone de la mejor Biblioteca Agricola de Amrrica Latina.

El actual Programa BAsico del CATIE estA dirigido fundamentalmente

a la investigaci6n conducente al mejoramiento de los sistemas de produc-

ci6n de cultivos, leche y carne, manejo forestal y producci
6 n de madera.

La investigaci6n en sistemas de producci 6n de cultivos esta dirigi-

da a los pequeios productores, y fue recientemente estimulada y ampliada

a los paises, por una donaci6n de la Agencia para el Desarrollo Interna-

cional (AID), para conducir investigaciones en sistemas de cultivos, en

colaboraci6n con instituciones nacionales de Centro Am6rica y PanamA.

Actualmente se llevan a cabo actividades cooperativas de investigaci6n,

en dos Areas de pequeflos agricultores en Costa Rica, dos en Nicaragua,

dos en Honduras y en El Salvador.

La investigaci6n en ganaderia involucra mayormente estudios sobre

la producci6n eficiente de leche y de carne, utilizando pastos y sub-

productos de algunos cultivos de exportaci
6n en las tierras bajas y hunme

das. Ademas, se realizan trabajos cooperativos en Panama y en Honduras.

La investigaci6n en forestales, se dirige al estudio de manejo de

plantaciones con especies de rApido crecimiento; mejoramiento y manejo

de bosques naturales, especialmente secundarios; y manejo de areas sil-

vestres para conservaci6n de suelos, agua y vida silvestre. En general,

se trata de integrar la producci6n de areas forestales, a los sistemas

estables de uso de la tierra.

Ademas de los Programas Bisicos mencionados anteriormente, el CATIE

tiene algunos otros Proyectos Especificos en Caf6 y Cacao, y un Programa

de Conservaci6n de Germoplasma de Cultivos Tropicales de importancia



econ6mica, tales como: caf6, cacao, palmas, plantas alimenticias y espe
cies forestales. El CATIE tambien administra algunos programas de becas,
financiados por los Gobiernos de Lolanda y Alemania Federal, la Organiza
ciorn de los Estados Americanos (OEA), y la Organizaci6n de las Naciones
Unidas para la Agricultura y la Alimentaci6n (FAO); estas vecas se usan
en el Programa Cooperativo de Ensefianza de Postgrado, llevado a cabo
bajo un Convenio suscrito con la Universidad de Costa Rica. Esta situa-
ci6n le confiere al Centro una caracteristica muy importante y especial,
cual es la de ser la tnica Instituci6 n Internacional con un enfoque inte
gral (agro-silvo-pastoril), en las tres areas principales de produc-
ci6 n de las fincas.

Las actividades del Centro son financiadas por aportes del IICA, y
de los Gobiernos de Costa Rica y Panam.; y tambi6n, mediante fondos
provenientes de Contratos y Convenios que apoyan trabajos especificos,
los cuales se realizan en varios paises de la regi6n (ver Anexo II).

En la actualidad, el CATIE cuenta con una planta de 41 t6cnicos de
alto nivel, la mayoria con grados de Ph.D o Master (ver Anexo III);
ademas del personal auxiliar de apoyo t6cnico y obrero.

III. ANTECEDENTES

Se reconoce que la problematica del desarrollo general de los pal-
ses centroamericanos y de la regi6n como un todo, es fundamentalmente
la del desarrollo agropecuario; no solamente por estar sus economilas
inevitablemente ligadas a la agricultura, sino tambien por el atraso
relativo que esta actividad muestra en relaci6n con los otros sectores.
La agricultura sigue siendo un importante sector de producci6n y su con
tribuci6n al producto interno bruto es indudablemente importante.
Ademis, un alto porcentaje de la fuerza de trabajo total se emplea en
las actividades agropecuarias. No obstante su valor, este sector revela
grandes deficiencias.

De acuerdo con las proyecciones actuales, dentro de los pr6ximos
20 a 25 afios, Centro America y Panama tendra.n que proveer alimentos para.
unos 20 a 25 millones mas de personas, lo que demandarA mis del doble
de los alimentos que se consumen actualmente en el area, solamente para
mantener los niveles actuales de consumo. Las mejoras en la dieta y en
el consumo per capita, que resultarin de los esfuerzos que realizan los
gobiernos y otras agencias, y el incremento en el consume que traera el
mejoramiento del ingreso de un gran sector poblacional que esta' sub-

alimentado cuantitativa y cualitativamente --fundamentalmente por

escasez de recursos econ6micos-- aumentar6n todavia m.s las presiones
por el aceleramiento de la producci6n de alimentos. La estabilidad so-

cial y econ6mica del irea se veran muy seriamente amenazadas, a menos

que se mejore la producci6n, el nivel de ingresos y el bienestar de las
poblaciones rurales.

Estos aumentos en la producci6 n de alimentos tendra.n que provenir

mayormente de la actividad agropecuaria, asentada en las tierras agrico-

las disponibles (14 millones de hectAreas) que ya son limitadas (0,8 Ha



por persona) y donde a menudo las lluvias son insuficientes y mal distri
buidas.

Por otro lado, gran parte de la problematica del desarrollo agrope-
cuario de Centro America y Panamn, gira alrededor de los pequeftos y media

nos productores. La producci6n de alimentos bAsicos proviene, en un 80%7

de fincas que varian entre 0,5 y 35,0 Ha, con una gran mayoria de estas
entre 0,5 y 5,0 Ha. Se trata, entonces, de una proporci6n alta de fin-

cas semi-comerciales y de subsistencia, que apenas si producen el 25% de

su potencial con tecnologia moderna. Hay, adems, muchos campesinos sin

tierra y todos sufren las consecuencias del sub-empleo. Este grupo de
productores no se ha beneficiado de los resultados de la investigaci6n,
por no ser 6stos directamente utilizables y transferibles a los pequeios

productores.

En muchos casos, los programas de investigaci6n y desarrollo son

dabiles, fragmentarios, insuficientemente provistos de personal capacita
do y de medios econ6micos. Las actividades de investigaci6n y extensi6n
no estin orientadas a resolver los problemas reales que limitan la pro-

ducci6n, y siguen patrones ajenos a la problemntica de estos paises, a

la vez que no han sido adaptados a las condiciones ecol6gicas, socio-
culturales y econ6micas del medio donde deben aplicarse; par ello, han

tenido, en general, muy poco impacto en la aceleraci6n del desarrollo
agropecuario. Su deficiencia ha sido particularmente notoria en el caso

de los pequenos productores. Persiste, ademas, una falta de integraci6n

entre los sistemas de investigaci6n y de transferencia de sus resultados
al productor.

Es especialmente seria la escasez de personal bien adiestrado, a
todos los niveles. Tampoco existe un adecuado reconocimiento a la expe-

riencia y al adiestramiento especializado. Los salarios de los investi-
gadores, extensionistas y demis t6cnic'os agropecuarios, en terminos glo-

bales, son bajos, las perspectivas de sus carreras profesionales son bas

tante limitadas, y se carece de suficientes incentives y premia para el
esfuerzo. Todo esto conduce a dificultades en el reclutamiento de profe

sionales altamente competentes y se observa una falta de continuidad en
los programas. El mejor personal se traslada a puestos mas lucrativos
fuera del gobierno y sus posiciones son ocupadas por reci6n graduados,

con poca o ninguna experiencia en el campo. Los programas se han conver

tido realmente en sistemas de adiestramiento perenne, mis que en instru-

mentos de investigaci6n, y apenas se pueden desarrollar algunas activi-

dades. La escasez de personal capacitado y la sub-utilizaci6n de aqu6l
disponible, determinan que el progreso --cuando lo hay-- sea lento.

Sin que se haya agotado la lista de problemas y obstaculos t6cni-

cos, cabe mencionar algunos otros que inciden negativamente en el desa-

rrollo agropecuario y, por ende, en el desarrollo econ6mico general.
Hay deficiencias en las politicas efectivas de precios; las estructuras
de mercadeo; las facilidades de almacenamiento; los sistemas de distri

buci6n oportuna de insumos; los seguros de cosechas, el cr6dito insufi-
ciente y poco accesible, etc. En muchos casos, estin pobremente desarro

llados los sistemas de caminos, de transporte, de irrigaci6n, de drenaje

y de electrificacion rural.

Estos y otros problemas y obstaculos al desarrollo no son nuevos.



Durante ma.s de 25 afias se les ha examinado y analizado en detalle en mu-

chos foros y eventos internacionales, por numerosas comisiones, comiths

y grupos de estudio. Se reconoce que, en t6rminos generales, poco ha

llegado al campo de las realizaciones y existe la plena convicci6n de que
hay que hacer algo y pronto.

Muchos y muy laudables esfuerzos se han hecho por la coordinaci6n
de la investigaci6n agropecuaria y el desarrollo del 5rea. Las reunio-
nes de los Ministros de Agricultura, de Economia y de Relaciones Exterio
res, revelan la preocupaci6n de gobiernos e individuos por una mhs ripi-
da soluci6n de los problemas que aquejan al agro. Diversos documentos
preparados por la SIECA, como resultado de los informes de varias comi-

siones de estudio, claramente apuntan hacia la necesidad de un nervio
central o una fuerza apolitica, para el desarrollo de la region coma un

todo. Un hecho significativa en este respecto, lo constituye el que en

la reunion de Ministros de Agricultura, celebrada en San Jos6 de Costa

Rica en octubre de 1974, se recomendara que el CATIE sirviera como un

Centro para la investigaci6n en producci6n agropecuaria de Centro

Am'rica.

El reconocimiento reciente que efectuara la Comisi6n Ad Hoc, indica

claramente que existe un consenso generalizado en el area, sobre la con-

veniencia y necesidad de que el CATIE se convierta en una vigorosa Orga-

nizaci6n, al servicio de los paises individualmente y del 'rea como un

todo.

El desarrollo de programas cooperativos regionales y la coordina-

cion de los esfuerzos nacionales, para lograr un efectivo intercambio de

experiencias, de materiales y conocimientos, evitando duplicaciones one-

rosas, ha sido una recomendaci6n sostenida por varios grupos de estudio,

aunque ha faltado en muchos casos la programaci6n de las soluciones mAs

adecuadas a los multiples y serios problemas y obstaculos al desarrollo
agropecuario de la region.

Asi, tambi6n, se ha puesto en evidencia, con caracteristicas cada
vez mas dramnticas de urgencia, la necesidad de aunar esfuerzos, inter-
cambiar experiencias y hacer un mejor uso de los limitados recursos de
personal y econ6micos, dentro de un esfuerzo coordinado de acci6n conjun
ta, bajo el liderazgo de un Organismo Regional que cuente con el apoyo
politico y financiero, pero que al mismo tiempo, responda a las necesida
des de los paises individualmente y de la regi6n como un todo. Es nece-
sario un Organismo Regional que ofrezca liderazgo y asistencia t6cnica,
catalizando los esfuerzos nacionales, regionales e internacionales, den-
tro de un solido programa regional de desarrollo agropecuario, reforzan-
do y orientando adecuadamente los programas nacionales.

IV. PREMISAS BASICAS

El futuro papel del CATIE y sus principios de operaci6n, tal como
se proponen en este documento, han sido diseflados para solucionar los
multiples problemas comunes de la regi6n, y se basan en las siguientes
premisas y en lo que se ha podido observar:
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1. Es responsabilidad de las instituciones nacionales hacer fren-

te a los problemas que limitan la producci6n y productividad agropecua-

ria, y buscarles soluci6 n. El desarrollo agricola y rural debe hacerse

a nivel nacional. Ninguna organizacion regional o internacional podria
asumir tales responsabilidades, pero si pueden y deben apoyar y fortale

cer los esfuerzos nacionales e intentar complementarlos adecuadamente.

2. La identificaci6n y solucion de los problemas actuales depende

rin del nfimero y calidad del personal con que se cuenta, de su continui

dad, y del grado de apoyo financiero local y externo.

3. Cada pais de la regi6n necesita recursos y una organizaci
6n

minima de investigaci6n que tome a fondo los problemas de desarrollo,

pero no se justifica que cada uno de ellos --dentro de sus limitados

recursos econ6micos y de personal altamente capacitado, de que dispone

en la actualidad-- trate de reunir y mantener un costoso equipo de cien

tificos de elevado nivel. Tampoco es razonable, por el momento, que

cada pals trate de resolver sus multiples problemas agricolas de manera

aislada, cuando muchos de ellos son comunes a la regi
6n en su totalidad.

4. La raz6n y las limitaciones mismas de los paises individualmen

te considerados, imponen la conveniencia de establecer un sistema regio

nal, que permita un uso mis eficiente de los recursos de cada pals y de

las contribuciones de otras agencias y que, complementindolos, los en-

cauce hacia el desarrollo agricola y el bienestar de la poblaci6n rural.

5. Los documentos hist6ricos y los deseos actuales de los gobier-

nos del 'rea, muestran que ha existido y persiste, una vigorosa corrien

te favorable a la coordinaci6n y eventual integraci
6n regional de las

actividades de investigaci6n agropecuaria. El problema ha sido y toda-

via es, el planteamiento de los mecanismos mis efectivos que permitan y

faciliten una verdadera implementaci6n de las ideas, planes, recomenda-

ciones y resoluciones.

6. Existe un consenso generalizado en el Area, que apunta hacia

la necesidad de un Centro, como parte importante de estos mecanismos,

el que deberia reunir las siguientes caracteristicas: a) aut6nomo, de

naturaleza cientifica, con libertad de operaci'n; b) que pueda respon-

der a las necesidades prioritarias en el campo de la investigaci6n y ca

pacitaci6n, para apoyar a las instituciones sectoriales de los paises a

los cuales sirve, y suministrar un liderazgo altamente calificado, expe

rimentado y con capacidad innevadora.

7. Los esfuerzas internacionales en los campos de la investiga-

ci6n y la extension agropecuarias, orientadas hacia el desarrollo, po-

drin ser mis efectivos en la medida en que se establezca una cadena de

sistemas de investigaciin y transferencia de tecnologia, a nivel. nacio-

nal y regional. Solamente cuando la investigaciin y la extensiin entran

en dia'logo de doble via dentro de programas de producci6n, es posible

que los esfuerzos en pro del desarrollo agropecuario y rural en general,

tengan un impacto relevante. Para esto, es necesario crear --en algunos

casos-- y aumentar en todos, la capacidad local para operar programas

eficientes de desarrollo.

8. Las tareas de investigaci6n y capacitaciin de personal



profesional que realizan los Organismos Internacionales, como apoyo a las
instituciones de los paises, seran ann mis eficientes y contribuirin mts
eficazmente a los programas de desarrollo de los paises de la regi6n, en
la medida en que una Organizaci6n Regional --tal como el CATIE-- opere
conjuntamente con ellos, complementando sus acciones y promovi6ndolas a
niveles que no puedan alcanzar dichos Organismos, particularmente en el
mejoramiento de los sistemas de producci6n de los pequefios y medianos
productores. Lo mismo puede decirse de otros esfuerzos regionales e in-
ternacionales, a los que un Organismo Regional estaria en poaici6n de
canalizar y ayudar hacia su apropiada orientaci6 n, por la indole misma
de sus funciones y por sus nexos con el personal en donde se ejecutan
las acciones, y en cierta medida con quienes toman decisiones de politi-
ca.

V. EL NUEVO ENFOQUE DEL CATIE Y SUS PRINCIPIOS DE OPERACION

Con las premisas anteriormente mencionadas, se propone que el CATIE
ponga al servicio --preferentemente de los paises centroamericanos y
Panam4-- un mecanismo eficaz a una base, con el fin de proporcionarles
por su propia cuenta, el personal de alto nivel para cumplir con sus fun
ciones de investigaci6n agricola, tendiente a mejorar los rendimientos
de los sistemas de producci6n existentes, de transferencia de tecnologia

y de capacitaci6n, para impulsar el desarrollo agricola, particularmente
a nivel del pequefio y mediano productor.

1. Objetivos

El objetivo general del CATIE es aumentar, mediante el uso racional

de los recursos naturales, la producci6n y productividad agricola, pecua
ria y forestal, particularmente de los agricultores de menores ingresos

del Istmo Centroamericano, con el prop6sito de contribuir al mejoramiento
de su nivel de vida.

Para conseguir este objetivo general, el CATIE desarrollara conoci-
mientos y tecnologias tendientes a:

a) Una mayor y mas eficiente producci6n de alimentos, a nivel del
pequeffo y mediano productor.

b) La incorporaci6n de rubros de producci6n agricola, ganadera y

forestal mis rentables, como alternativas a los cultivos tra-
dicionales del pequeho y mediano productor.

c) El desarrollo de sistemas integrados de producci6n, que permi-

tan la combinaci6n y uso mas eficiente de distintos rubros de

producci6n agricola, ganadera y forestal.

Con el proposito de alcanzar los objetivos especificos mencionados,
el CATIE llevarA a cabo las siguientes funciones:

i. Desarrollar4 programas cooperativos de investigaci6n y transfe-
rencia de tecnologia con los organismos nacionales, en sus es-
fuerzos de ayuda al pequeflo y mediano productor.
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ii. LlevarA a cabo investigaci6n fundamental, como apoyo a la in-

vestigaci6 n aplicada que realizarA con las instituciones nacio

nales, con la participaci6 n de los agricultores y campesinos

de 'areas demostrativas seleccionadas.

iii. Ofrecera' capacitaci6 n formal y no formal a personal profesional

nacional, de los programas de apoyo al pequefno y mediano produc

tor.

iv. Procurara institucionalizar la coordinaci
6n e integraci6n de

los esfuerzos de los organismos nacionales e internacionales,

que se dediquen a la investigaci
6 n y transferencia de tecnolo-

gia agropecuaria a los pequefios y medianos productores, par-

ticularmente del 'area centroamericana.

v. Asesorara' a las instituciones nacionales en la planificaci6n,

ejecuci6n y evaluaci6n de sus programas de investigaci
6 n y

desarrollo. Tambien contribuira. con ellas en la provisi6 n de

material genetico mejorado, e informaci6 n cientifica y tecnol
6

gica, que apoyen sus programas.

2. Equipo T6cnico-Cientifico de Alto Nivel

Se propone que el CATIE proporcione un mecanismo por medio del

cual los paises centroamericanos puedan contar y disponer continuamente

de un equipo regional CIENTIFICO-TECNICO de alto nivel, para que los

ayude a resolver los problemas de investigaci6n, de transferencia de

tecnologia y de adiestramiento, que sean comunes en el area, o a medida

que se vayan presentando.

Este equipo debe constar de un grupo multi-disciplinario de Especia

listas que realmente comprendan las bases cientificas, politicas y cultu

rales de los obsticulos al desarrollo agropecuario de los paises y de la

region. Los individuos escogidos deben reunir los mas altos estindares

acad6micos y de experiencia, a la vez que estar orientados hacia el meja

ramiento de la producci6 n, del ingreso neto y del bienestar de las pobla

ciones rurales.

Deben tener la capacidad requerida para inter-accionar con funciona

rios oficiales de los gobiernos, cientificos nacionales, agricultores,

empresas particulares, organismos nacionales, regionales e internaciona-

les, y directores y cientificos de los mismos, en el planeamiento, orga-

nizaci6n, ejecuci6n, evaluaci6n, y coordinaci6n de programas que produz-

can los resultados deseados en el menor tiempo posible. Deberin ser ca-

paces de ayudar a las instituciones nacionales a organizar, manejar y

operar proyectos 6tiles de investigaci6 n y de transferencia de tecnolo-

gia, participando tambien en el adiestramiento del personal nacional.

Tendran que realizar programas de producci6n, incluyendo investigacion

y entrenamiento, y conseguir que particularmente los pequefios y medianos

agricultores adopten la nueva tecnologia.

El equipo tecnico-cientifico regional debe servir a los palses, a

trav~s del apoyo a sus instituciones nacionales de investigaci
6n y de

transferencia de tecnologia agropecuarias; debe trabajar junto con los
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cientificos y tecnicos nacionales, inter-accionando con ellcs, aportando
nuevas ideas, y ayudando en su prueba y aplicaci6n.

Sus acciones serin en funci6n de los problemas a resolver y de los
obsticulos a remover, dentro de una determinaci6n conjunta con los lide-
res nacionales, sobre las necesidades mismas de cada pals y de la regi 6n

como un todo. Esto implica que todas sus acciones partira'n de un diag-
ncstico previo de las situaciones, y de una determinaci6n objetiva de
prieridades.

En sus actividades, desempefiar6n el papel de lider, ayudando a las

instituciones nacionales en la identificaci6n de oportunidades y acciones

a realizar a nivel local. Para ello, deben tener un alto nivel de compe-

tencia y una clara vocaci6n innovadora, imaginativa y realista, en la

bnsqueda de soluciones pricticas a los mnltiples problemas y obstaculos
al desarrollo, que es preciso encarar con urgencia.

Ademas de este equipo central, el Centro puede mantener cierto per-

sonal altamente capacitado en varias disciplinas, para apoyar los progra-
mas nacionales de desarrollo. Parte de este debe estar temporalmente
estacionado en diferentes paises, cenduciendo actividades especificas den

tro de los programas de producci6n y desarrollo agricola de mutuo interes,
como miembros de los equipos nacionales correspondientes y totalmente

identificados con ellos. Asi tambien, el Centro estari en capacidad de

administrar personal asignado por otras organizaciones, para llevar a ca-
bo funciones especificas o actividades regionales que dichas organizacio-
nes quisieran financiar.

Inicialmente,sera dificil encontrar individuos de las calidades y

cualidades apuntadas; pero el Centro harA uso de los programas naciona-

les de producci6n, y de otros mecanismos de adiestramiento y motivaci6n

para formar -- en el menor tiempo posible-- el equipo cientifico que fun-

cione acorde con su filosofia de servicio a los paiscs y de lucha contra

el sub-desarrollo.

La Direcci6n del Centro jugara' un papel muy importante en este pro-
ceso de evoluci 6n y por lo mismo deber4 reunir, en si misma, las caracte

risticas que se exigen a los cientificos y demis personal de la Institu-

ci6n. S6lo asi podra' orientar adecuadamente las acciones, manteniendo

inquebrantable la filosofia de servicio del Centro.

3. Politica y Organizaci
6 n

a) En su organizaci6n y sostenimiento, los paises del 'rea deben

ser parte integral. Debern recibir el apoyo de los paises y trabajarA
PARA y CON ellos, colaborando en la bntsqueda de soluciones a sus necesi-

dades, en aquellas regiones que individualmente no pudieran hacerlo o no

debieran tratar de preocuparse, por ser mas razonable realizarlo dentro

de un esfuerzo regional.

b) Debe ser una Instituci6n Regional, AUTONOMA, gobernada por un

Consejo Directivo Internacional, integrado por personalidades de la re-

gi6 n, de reconocida capacidad, con vocaci6 n de servicio y orientadas

hacia el desarrollo. Cada uno de los paises de Centro America y Panama
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estar'n representados en el Consejo, como miembros directos u observado-

res.

c) Debe ser una Tnstituci
6rn Regional, juridicamente enmarcada como

tal, para que asi se le reconozca regional e internacionalmente. 
Esto

facilitarA sus acciones y alejara cualquier 
duda sobre su campo de ac-

ci6n, sus responsabilidades, el limite de sus acciones y, sobre todo,

cual es su posici6n ante gobiernos y agencias internacionales 
y regiona-

les, que operan en el Area,

d) Debe tener completa libertad de acci6n 
para aprovechar todas sus

capacidades y prestar todos aquellos 
serv-icios de utilidad a los paises.

e) SerA una Instituci
6n cuya politica consistir6 en apoyar eficien

temente el aumento de la producci6n agropecuaria, el mejoramiento del

nivel de ingreso y el bienestar de la familia rural, lo mismo que la in-

corporaci
6n de la poblacibn campesina a la vida econ6mica de las naciones

de la regi6n. Promoveri la participaci
6n del sector agropecuario en el

desarrollo general y en los beneficios del mismo.

f) No solo debe servir a las instituciones nacionales, sino que

tambien colaborar6 con los sistemas regionales e internacionales 
de asis

tencia t&cnica y apoyo financiero, de tal manera que asegure la mayor

eficiencia en la inversi6n actual y futura, de los recursos para el desa

rrollo de los paises del area.

4. Principios de Operacion

En su nuevo enfoque, el Centro adoptarA una organizacin lo mas sim

ple posible, pero que garantice la ejecuci6n coordinada de las funciones

de investigaci6n dirigida al desarrollo agricola, transferencia de tecno

logia y capacitaci
6 n de personal a todos los niveles. Para responder a

las necesidades de los paises y de la regi6n, desarrollara en su Sede

Central, programas y servicios de apoyo a sus acciones 
en los paises y

en la regi6n.

El Centro mantendrA un adecuado balance entre sus funciones de in-

vestigaci6fn hacia el desarrollo tecnol6gico de sistemas de producci
6 n,

la prestaci
6n de servicios de apoyo cientifico y 

tecnico a las institu-

ciones nacionales, la transferencia de tecnologia y la capacitacion de

personal. En funci6n de la magnitud y urgencia de los problemas 
a resol

ver, concentrarA sus labores --en primera instancia- en el desarrollo

de las tecnologias adecuadas, estrategias y mecanismos necesarios, para

lograr una mas rapida adopci
6n y difusi6n de los resultados en la acele-

raci6 n de la producci6n, particularmente a nivel de los pequeflos agricul

tores.

El Centro concentrar
6 sus acciones de investigaci

6n, transferencia

de tecnologia y adiestramiento, en relaci6 n con el mejoramiento de los

sistemas integrados de producci
6n locales o regionales, que comprenden

los componentes fisicos, biol6gicos y socio-econ
6 micos de la produccion

agricola, ganadera y forestal, y que constituyen 
la verdadera soluci

6 n

al problema que enfrentan los productores 
agricolas, dedicando su mayor

esfuerzo a las condiciones de producci
6n de los pequefios agricultores.
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El Centro capitalizari la informaci6n que existe en el mundo y la

experiencia acumulada en relaci6n con programas de "acci
6 n concentrada",

en que la investigaci 6n y la transferencia de tecnologia se complementan

para asistir a los productores y lograr que el programa promueva y for-

malice la coordinaci6n de los servicios t~cnicos y la organizaci
6n de

los productores, de tal manera que los sectores involucrados se comple-

menten mutualmente.

El Centro facilitarA y apoyari los programas regionales por rubros

de producci6n, tales como los que conduce el Programa Cooperativo Cen-

troamericano para el Mejoramiento de Cultivos Alimenticios (PCCMCA),

con la asistencia de los Centros Internacionales y de otros organismos

con liderazgo cientifico reconocido. De mutuo acuerdo con los paises

del area, podria proveer el liderazgo en estos programas, lo mismo que

brindarles el apoyo logistico y otros servicios necesarios, ofreciendo

adema.s, una coordinaci6n general.

En su nuevo enfoque, el Centro puede servir de apoyo a la opera-

cion eficiente de una amplia gama de programas regionales de investiga-

ci6n y transferencia de tecnologia, los cuales podrian incluir acciones

en areas tales como: conservaci6n de los recursos, agua y suelo; alma

cenamiento y conservaci6n de los productos a nivel de finca; adminis-

traci6n rural; producci6n animal intensiva, etc.

5. Atraer y Coordinar la Ayuda Financiera Internacional

A trav6s de sus actividades con los paises, el Centro demostrara

c6mo se podria usar el financiamiento externo internacional con mayores

beneficios, a trav6s de programas de acci
6n bien planeados y de real im-

pacto econ6mico y social, y apoyados por un grupo altamente calificado

de personal tecnico experimentado. El Centro ayudara en la identifica-

ci6n de las necesidades y en la conducci6n de los recursos, hacia el for

talecimiento de los programas nacionales y regionales de investigaci
6 n,

transferencia de tecnologia y capacitacion.

6. Conexiones con Organismos Internacionales

El Centro establecerA y mantendri estrechas y efectivas conexiones

con los Centros Internacionales y otras instituciones con liderazgo cien

tifico reconocido, con el prop6sito de probar --en condiciones de los

agricultores-- las variedades y otras recomendaciones tecnicas produci-

das por esas instituciones, y a la vez, obtener su apoyo en la realiza-

ci6n de ajustes en las tecnologias y en el material genetico adaptable a

las diferentes condiciones de manejo, en los sistemas usados por los

agricultores.

El CATIE debe mantener relaciones formales con el IICA, para facili

tar y cooperar con 6ste en la aplicaci6n de sus politicas de apoyo a los

paises de la region en materia de investigaci6 n y transferencia de tecno

logia. A su vez, el CATIE se beneficiar del apoyo que el IICA le ofre-

ceria, en la implementaci 6n de sus actividades en la regi6 n centroameri-

cana y de Las Antillas.

Ademas, el Centro establecerA y mantendrA conexiones con los
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organismos regionales e internacionales de asistencia t'cnica (FAO,

UNDP, OEA, UNESCO, etc.) y financieros (AID, GIDA/AL, Banco Mundial,

BID, CIDA, etc.), con el fin de asegurar su apoyo, la complementaci
6 n

de acciones y la obtencibn de recursos para la ejecucion de los progra-

mas de desarrollo agricola regional.

7. Adiestramiento y Capacitaci
6n

El Centro apoyari la preparaci 6n del elemento humano necesario en

los programas, a nivel de los paises. Para ello identificara --junto

con los lideres locales-- las deficiencias actuales y disefiar, 
a la

vez que promoverA los programas de adiestramiento 
y capacitac on mas

indicados. La acci6n del Centro se har6 sentir en la determinaci
6 n de

la clase y cantidad de adiestramiento y capacitacion 
requeridos; en la

preparaci6n de especialistas en organizaci
6n, implementacin, manejo y

evaluaci6 n de programas de desarrollo agropecuario; en el adiestramien

to en servicio para el personal de campo, lideres locales y pequenos

productores; y en la preparaci
6n de especialistas en investigaci

6 n y

extension, t6cnica y cientificamente preparados para 
hacerle frente a la

tarea del desarrollo agropecuario y rural. Para ello, el Centro desa-

rrollara los mecanismos que permitan que todas las agencias 
involucradas

en adiestramiento, actnen dentro de un esfuerzo coordinado, que produzca

la clase de personal capaz de cubrir toda la gama de necesidades.

El Centro elaborara --de com6n acuerdo con la Universidad de Costa

Pica (UCR), con la cual opera un Convenio-- y con otros 
centros educa-

cionales, los acuerdos necesarios para desarrollar programas de capaci-

taci6n a nivel de postgrado, que produzcan la clase de 
profesionales

segin la orientaci6n que reclaman los programas de desarrollo agropecua

rio. Es preciso adecuar los planes de estudio tradicionales, 
de manera

que incluyan una clara orientaci
6 n hacia la produccion y que den como

resultado el tipo de profesional indispensable en 
los paises en vias de

desarrollo.

Para lograrlo y ante las exigencias econ6micas de semejante empre-

sa, el Centro y la UCR prepararin un plan imaginativo, pero realista,

que pueda servir de base para la presentaci
6n de un proyecto financiable

a las agencias internacionales, interesadas en elevar 
la capacidad huma-

na de estos paises, para hacerle frente a la demanda 
del desarrollo.

Un programa regional de adiestramiento 
acad6mico superior, realizado en

el area misma, tiene indudablemente muchas ventajas y gran aceptacion,

particularmente la preparaci
6 n de lideres locales para que los paises

sean auto-suficientes y puedan manejar sus propios 
destinos.

8. Servicios

La politica del Centro sera' la de incluir dentro de sus actividades,

la prestaci
6 n de aquellos servicios que requieran los 

programas naciona-

les, dentro de un orden de prioridades y de acuerdo con los recursos dis

ponibles. Entre 6stos podrian mencionarse los siguientes: 
informaci6 n

y documentaci
6n en las regiones de competencia del 

Centro, como estrate-

gias para el desarrollo agropecuario, con enfasis en los pequeflos y me-

dianos productores; mejoramiento y manejo de las cosechas; banco de

germoplasma en cultivos, forrajes y especies 
forestales; apoyo a los
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laboratorios nacionales de anilisis de suelos y plantas, de protecci6n

vegetal; computaci6n y estadistica; cooperando en su promoci6n, esta-

blecimiento y funcionamiento, lo wismo que en todos aquellos otros que

respondan a necesidades reales de los paises y del 'area como un todo.

VI. RECURSOS

El Centro deberA disponer de los recursos humanos y financieros ne-

cesarios, los cuales serin considerablemente superiores a los que dispo-

ne actualmente. La cuantificaci6n debern hacerla sus nuevas autorida-

des, una vez que se adopten las recomendaciones propuestas y segan las

prioridades establecidas de comian acuerdo con los paises del Area, den-

tro de un plan no menor de cinco afios. Dotar al Centro de los recursos

indispensables, s6lo seri posible mediante el apoyo decidido de los pal-

ses de Centro Am6rica, Panama y El Caribe, en las gestiones de financia-

miento que su Consejo Directivo realice ante las agencias financieras

nacionales e internacionales.

El Centro harA todo lo posible por obtener y asegurar recursos fi-

nancieros, para que los organismos nacionales involucrados en los progra

mas puedan ejecutar sus planes.

VII. ACCION SUGERIDA Y SU ESTRATEGIA

La acci6n del Centro no podr6 dirigirse --desde el principio-- a la

soluci6 n de todos los problemas, o a llenar todas las necesidades del

area. Se requiere definir las acciones iniciales y planear la expansi
6n

gradual de sus actividades, de acuerdo con las prioridades de los paises

y del Area, y las disponibilidades de medics econ6micos y de personal,

tanto los propios como de los paises.

El desarrollo agropecuario --incluyendo la producci6n forestal-- es

en gran medida, el factor de mayor relevancia dentro del desarrollo eco-

n6mico y social de los paises del Area. Dentro de esta linea de pensa-

miento, tienen particular importancia la orientaci
6n de la investigacion

y la extension, hacia la integraci6n de ambas actividades, de tal manera

que los productos de la primera lleguen prontamente a los productores.

En un enfoque innovativo, el Centro conducirA y promoverA la inves-

tigaci6n agricola dirigida a los sistemas de producci
6n actuales y poten

ciales de los paises de la regi 6n, integrando sus aspectos fisicos, bio-

l6gicos y socio-econ6micos, con el fin de desarrollar tecnologias adecua

das y utilizables, que permitan aumentar la producci6 n y que generen

A Esta es una medida que se sugiere y que estaria sujeta a los deseos

de los paises del Area. Seria diseflada e implementada prudentemente,

en colaboraci6n con las instituciones interesadas.
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ingresos para el sector mayoritario de los agricultores. Para ello, la

investigaci6n y la transferencia de tecnologia, deben apoyarse en los

aportes que realizan los centros de los paises desarrollados, los

Centros Internacionales, los centros regionales y los centros nacionales

de investigaci6n y desarrollo agricolas.

La investigaci6n en sistemas de producci
6 n que conducira el Centro

--en colaboraci6 n con las instituciones nacionales de los paises del

area-- sera un componente integrado totalmente al proceso de transferen-

cia de tecnologia al agricultor, a fin de evitar los inconvenientes cons

tatados en los sistemas tradicionales de investigaci
6n, desconectados del

proceso de adopci6n tecnol6gica.

Para ello, la investigaci6n se conducira en las condiciones ecol6gi-

cas y socio-econ6micas de producci
6 n de los pequefos y medianos agricul-

tores, tomando en consideraci6n los recursos disponibles, y los aspectos

relacionados con el proceso de transferencia y adopci6n de los resultados

de la investigaci 6n.

Sin excluir otras alternativas para el futuro, se propone que al

principio, el Centro concentre sus acciones en dos campos relacionados,

y que cobren particular relevancia en el desarrollo agropecuario de la

regi6n. Estas acciones se concentrarian a medida que haya decisi6n poll-

tica y financiera de los gobiernos, para incorporar los resultados y con-

diciones parciales o totales a sus programas de desarrollo agrario.

1. Programas Nacionales Comprensivos de Desarrollo

(En colaboraci6n con los palses, y agencias regionales e internacio-

nales participantes)

Para esta linea de accion, el Centro contratara, formarao y mantendra

un grupo multi-disciplinario y bien balanceado do expertos, para inter-

accionar con las instituciones nacionales, y apoyarlas individual y colec

tivamente en el desarrollo y aplicaci6n de estrategias para orientar ade-

cuadamente sus programas de investigaci
6n, encaminados a mejorar la efi-

ciencia de los sistemas de producci6n y la transferencia de tecnologia,

logrando la mas rpida aceptaci
6n de la misma por parte de los pequefnos y

medianos productores. Tambi~n ayudar6 en un mejor enfoque y coordinaci
6 n

de todas las actividades tecnicas de apoyo. Todo esto propendera a la

promoci6n de un aumento acelerado do la producci6n y de la productividad

agropecuarias. Lo anterior se refiere a programas nacionales que ya esten

funcionando y que pudieran reclamar la asistencia del Centro, en la orien-

taci6n y agilizaci 6 n de sus acciones.

En donde no existan y los paises tengan interns, el Centro cooperarA

en la creaci6n y prueba de programas de desarrollo agropecuario, simila-

res a los que se identificaron en otra parte de este documento, come pro-

gramas de "acci6n concentrada", los cuales han demostrado ser el mejor

vehiculo para transmitir los resultados de la investigaci6 n a los produc-

tores, para el adiestramiento de personal y para la concentraci
6 n de me-

dios escasos, en la soluci6 n paulatina de los problemas nacionales de pro

ducci6n.

En colaboraci6 n con los paises interesados, el Centro estimularA
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--con fines demostrativos-- la creaci 6 n de programas eficaces de desa-

rrollo agropecuario. Dadas las limitaciones de personal altamente pre-

parado para planear, implementar y manejar programas de desarrollo agro

pecuario, el Centro comenzara con pocos programas estrategicamente 
loca

lizados, y conforme se integren los equipos nacionales debidamente

adiestrados y el Centro mismo forme su equipo de produccion, promovera

la extension de los programas nacionales a otras 'reas dentro de los pai

ses e iniciara., con su equipo bien adiestrado, programas similares en

otros paises.

Los programas de desarrollo agropecuario reclaman recursos financie

ros y humanos considerables, que el Centro no estar
6 en capacidad de cu-

brir, si su acci6n inicial se extiende a todos los paises de la region,

sin contar con la financiaci
6n y el personal adecuados.

La localizaci6n del o de los programas inicinles ser6 una funci6n

--en lo que a los paises se refiere-- del interes que los gobiernos de-

muestren en este tipo de actividad, asignando los recursos indispensables

en terminos de personal y finanzas locales, y efectuando los cambios ins

titucionales que requieren este tipo de programas.

El Centro darA enfasis a la formaci
6 n de un grupo b6asico de exper-

tos nacionales y a la determinaci
6 n de las estrategias mas eficientes

de operaci6n. Una vez que se logre avanzar en el desarrollo del equipo

de expertos y se hayan afinado las estrategias operativas, lo que se es-

pera despues de dos o tres anos de iniciadas las 
actividades, el Centro

ayudara en la elaboraci6n de planes para ampliar gradualmente el progra

ma de desarrollo hasta cubrir todo el pails.

Al seleccionar las areas en donde se inicien los programas regiona-

les, el Centro dari prioridad a las localidades cuyas condiciones 
ecol6 -

gicas y socio-econ6micas sean relativamente favorables, 
para lograr un

progreso rapido. Esto asegurara que se logre exito en demostrar la efi-

ciencia del programa y al mismo tiempo, permitira. conocer mejor los pro-

blemas de desarrollo, antes de emprender acciones bajo condiciones 
mas

dificiles.

La estrategia a seguir en este punto, puede resumirse asi:

a) Iniciar un programa piloto de accion concentrada en unos pocos

paises del area, que muestren inter
6 s inmediato y asignen el personal

nacional, los recursos y el apoyo politico necesarios. Los programas se

establecern en colaboraci
6n con los instituciones nacionales interesa-

das y en consulta con las agencias regionales que 
tambi6n manifiesten

inter6s. Se desarrollaran las estrategias mis indicadas para la acele-

raci6n de la producci6n agricola y pecuaria, y el aumento del ingreso y

del bienestar general de la poblaci6 n. Se probarin las estrategias y se

aplicar6 n en una demostraci
6n sobre c6mo se puede lograr exito.

b) Desarrollar la estructura administrativa y los mecanismos indis

pensables para extender las operaciones a traves 
de todo el pais, y adies

trar el personal t~cnico necesario, usando el programa como campo de

adiestramiento.

c) Establecer programas de acci
6n concentrada en otras 'reas del
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pais, paulatinamente y tan pronto como se vayan obteniendo lideres bien
adiestrados, apropiadamente orientados y altamente motivados, y se cuen
te con la estructura administrativa y los fondos necesarios para las nue

vas operaciones.

d) El equipo tecnico del Centro inter-accionar6 con todas las agen
cias especializadas, tales como: IICA, FAO, UNESCO, INCAP, USAID, CIDA,
etc., en el desarrollo de una red de agencias interesadas en la promo-

ci6n del desarrollo agricola, a trav6s de la regi6n.

2. Programas Cooperativos Regionales de Investigaci6n, y de Apoyo a los

Programas de Desarrollo

Como apoyo al esfuerzo principal de desarrello rural, se propone

mantener en el CATIE un equipo de expertos, altamente competentes y expe

rimentados en el desarrollo y promoci6n de programas cooperativos regio-

nales, quienes llevaran a cabo investigaciones basicas y aplicadas a

aquellos productos principales de la regi6n, tales como: maiz, arroz,
frijoles, sorgo, hortalizas, frutales, leche, carne y Arboles madera-

bles. Estas investigaciones apoyaran el mejoramiento de los sistemas de

producci6n m~s adecuados a las condiciones socio-econ6micas, propias de

los agricultores de la regi6n.

A la vez, estos especialistas servirlan como enlace con los Centros

Internacionales especializados en ciertos productos, los cuales

apoyan programas tales como el PCCMCA, ya existentes en el 'rea, Ambos

equipos funcionarian en estrecha inter-acci6n, complementada con otras

actividades y diversos servicios, encaminados a atraer y coordinar el

financiamiento internacional, a establecer relaciones con los Centros

Internacionales, a promover la participaci6n de las mujeres, a conservar

el germoplasma, y a desarrollar labores de comunicacion y documentaci6n.

Los lideres de los programas regionales podrn estar localizados en

la Sede Central de Turrialba, o en los diferentes paises --segun

convenga-- y un coordinador general operaria desde la sede del Centro,
con responsabilidad para toda la regi6 n. Los dos programas o equipos
propuestos (el Programa Comprensivo de Desarrollo y los Programas Coope-

rativos Regionales) estan intimamente relacionados y sus campos de acci6n
deben proceder simult6neamente. Sin los programas de producci6n y desa-

rrollo, los programas de investigaci6 n tendrin un valor muy limitado.

Los equipos t6cnico-cientificos de los programas de desarrollo y los de

los programas de investigaci6n, deben trabajar integrados dentro de un

esfuerzo combinado, para la producci6n de paquetes tecnol6gicos adecuados

y su aplicaci6n inmediata.

Como ya se mencion6, los dos equipos buscaran la ayuda, orientaci6n

y consejo de todas las agencias regionales e internacionales que operan

o tienen inter6s en la region. Deben tcmar la iniciativa para discutir

con todas las agencias relevantes, los diversos asuntos --segrn sea del

caso-- y desarrollar con ellas programas coordinados de acci6n, incluyen

do propuestas de financiamiento bilateral y regional.

Los dos equipos conjuntamente, convertiran al CATIE en un dina'mico

eje central, para la promoci6n y coordinaci6n de las actividades de

investigaci6n y desarrollo en Centro Am6rica y Panama.



- 17 -

3. Conferencias y "Workshops"

El CATIE peri'dicamente patrocinara conferencias y "workshops", con

el proposito de discutir la identificaci6n de los problemas inherentes,

formular planes y buscar estrategias para lograr su soluci
6n.

10 de noviembre de 1976

Js/vJ
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Introduction

The International Fertilizer Development Center (IFDC) has been

created in response to the rapidly growing need of the world's people for

increased food production to prevent malnutrition and hunger. It is a people

oriented and problem oriented organization. Its primary objective is to make

possible an economically feasible supply of more essential plant nutrients

necessary to adequate food production in the developing countries (DC's),

particularly in the tropical regions. The basic intent of the Center will

be to serve the man on the land.

Structuring of the IFDC effort will be based on as thorough and

as accurate knowledge of the farming systems and farming people throughout

the DC's of the world as it will be possible to obtain. This will entail not

only knowledge of plant nutrient needs and ways to use needed nutrients in

farming systems but also knowledge of the whole gamut of socio-economic

implications of the target countries. It is realized that the information

chain from the farmer to the Center must be a two-way street. Information must

flow both ways. Research to develop needed technology will need to be

guided by farmer needs as conditioned by the environment in which he operates

and results of research must flow to the man on the land.

Obviously an organization large enough to handle all facets of such

a program could not be mounted with funding available. Nor is such an all-

encompassing new organization necessary in view of the already established

organizations working on agricultural problems of the DC's throughout the

world such as the international crop improvement centers and the projects

of UNDP, FAO, USAID, IDRC, etc. The success of IFDC's program will depend

on developing smoothly working interfacing with such organizations wherever
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possible. Through good cooperation and coordinated effort, with these

organizations, IFDC will strive to develop procedures whereby fertilizer

materials will be fabricated to suit local needs and the problems of

financing, fabricating, distribution, marketing and using these materials

will be resolved to the economic disadvantage of everyone in the chain.

Although IFDC will be an autonomous organization, it will have

a close assocation with TVA which will ensure many benefits and efficiencies.

It is planned that TVA will make available to IFDC the basic building blocks

for fertilizer materials such as ammonia, nitric acid, phosphoric acid, etc.

at cost thus eliminating the need for building and operating such costly

facilities. In addition, the access to TVA's staff, facilities, library,

computers, etc. will greatly expedite the IFDC program.



Background

With world population increasing at a rate of 70 to 75 million

per year, the race to prevent widespread famine continues. Fortunately this

race can be won, but only if the known potential for food production in the

tropics and subtropics is adequately increased and in time.

More than 50 percent of the potentially arable land lies within

the tropics. This amounts to over 4 billion acres. Another 4 billion

acres or nearly half of the potentially grazable land is also found in the

tropics.

Table 1. Arable and Grazable Lands of the World*

Potentially Arable Potentially Grazable
Billion Billion
Acres % Acres %

Polar and Subpolar 0.00 0.00 0.00 0.00
Cold Temperate Boreal 0.12 1.53 0.47 4.66
Cool Temperate 2.24 28.50 2.46 27.27
Warm Temperate and Subtropical 1.37 17.43 2.08 23.06
Tropical 4.13 52.50 4.02 44.57

Total 7.86 9.03
*Presidents Science Advisory Committee, "Report of the Panel on World Food
Supply", May, 1967.

The fact that the temperature and often other climatic factors

favor long growing seasons or year-round agriculture, further magnifies the

potential for agriculture in the tropics. To date, only a fraction of this

potential is being tapped. Large parts of Africa and Latin America, plus

sizeable portions of Asia, especially in Indonesia and the Philippines, are

not yet cultivated. But it is increasingly costly to bring new land into

production and to market output. Higher yields are needed to make this

feasible. Those areas that are cultivated are producing only a fraction of

their potential. More land must continuously be brought into production but

increasing crop yields per unit of cultivated land must be the major source

of future increases.
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Even though the climate and soil physical characteristics of

sizeable tropical areas are known to be conducive to highly productive

agriculture, the soil and other ecological characteristics are such that,

once these soils are brought under cultivation, crop production can flourish

for only a few years unless the native soils fertility is replenished.

Shifting agriculture, including various systems of slash and burn, has been

practiced as the best available alternative with traditional crops and low

population density. With rapid population growth and other factors making

this system less and less practicable and the necessity of much higher yields

per acre, more and more critical traditional practices must now be replaced

with continuous cropping systems that are efficient under the various LDC

conditions. Yields need to be at least doubled by the end of the century.

This requires major improvements in plant nutrition. To achieve this, fertilizers

must play an extremely important role--a role even greater than they play in

temperate agriculture. Other means of improving plant nutrition need concerted

attention, but it is generally agreed that a large part of the task will need

to be done by application of chemical fertilizers. In many cases, applied

fertilizers must supply one or more plant nutrients that are inherently deficient

in the tropics. They must also supply and replace the nutrients removed by

the crop, leached out by rain or washed away as soils erode during unwise

exploitation. Only with adequate plant nutrients can the potentials of the

tropics and subtropics be achieved. Where essential elements are lacking or

in short supply, production can not adequately supply even minimum human needs.

Attempts have been, and are being, made to utilize and transfer

existing technology and know-how in fertilizers to the LDC's. This has met

with some success. Where climate, crops and soils are similar to those of the

developed countries, present fertilizer production and use technology appears

to be adequate with some adaptations, from a technical production point of

view, although the socio-economic circumstances in the bulk of LDC production

may call for major changes. For the bulk of the tropics and subtropics where

climate, crops and soils differ markedly from those of the developed countries,

present day technology and fertilizer materials are often inadequate even

from the technical production viewpoint.
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All fertilizers currently available in the world have been

developed in temperate zones for use on temperate zone soils and crops.

For the most part marketing techniques as well as production, transportation,

handling and storage techniques used by the developing countries are also

adaptations of what has been successful in temperate zone agriculture. New

technology is needed if the tropics and subtropics are to play their proper

role in producing the world's food supply in years to come. Whatever the

maximum potential may be for international trade in food, it is recognized

that the developing countries must raise most of their own food. Without

improved fertilizers and fertilization practices for LDC conditions, it is

doubtful if this goal is attainable. Thus far no concerted effort has been

made to close this gap.

Origin of the Proposal

Grasping this situation, Secretary of State Dr. Henry Kissinger,

in his address to the United Nations General Assembly on April 15, 1974 urged

"...the establishment of an international action on two specific areas of

research: improving the effectiveness of chemical fertilizers, especially

in tropical agriculture, and new methods to produce fertilizers from non-

petroleum resources." Dr. Kissinger further stated, "The United States will

contribute facilities, technology and expertise to such an undertaking."

Thus was provided the initiative for the U.S. Agency for Inter-

national Development to create the International Fertilizer Development

Center (IFDC) at Muscle Shoals, Alabama. Initial planning grants were pro-

vided by The Agency for International Development (AID) and The International

Development Research Centre (IDRC). The U.S. hopes that this will be a first

step in a program of broader international support for activities to increase

the nutrition of LDC crops, including support for work on improved chemical

fertilizers.

This proposal is for an organization that is dedicated to the develop-

ment of new and improved fertilizers and for their introduction and use into

tropical and subtropical agriculture. The efforts of this organization

in research, development, technical assistance and training should provide

new fertilizers and fertilizer know-how that will contribute to improved living

conditions for the millions of people living in these, and other areas.
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Location

The IFDC was created as a nonprofit corporation under Alabama

laws, on October 7, 1974. This rapid creation was possible through the

cooperation of the Tennessee Valley Authority (TVA), who agreed to provide

temporary quarters as well as space for offices, laboratories, greenhouses,

etc., to be constructed later on TVA land and adjacent to TVA's National

Fertilizer Development Center at the Muscle Shoals, Alabama, location.

Siting of the automomous organization on the TVA reservation has

many advantages. TVA has assured the availability of the building blocks,

ammonia, nitric acid, phosphorus, phosphoric acid, sulfuric acid, urea, etc.

at cost, thus eliminating the need for building and operating these costly

facilities. The access to TVA staff, facilities, library, computers, etc.,

also makes it possible to proceed immediately with certain aspects of the

work that do not depend on the construction of additional facilities.

International Support

From the time of the original proposal by Dr. Kissinger and all

through the various steps of creation carried out by USAID, the concept of

international support has continued. The Consultative Group on International

Agricultural Research (CGIAR) and its Technical Advisory Committee (TAC) have

been kept informed and involved.

At its July 1974 meetings, TAC discussed AID proposals to consider

suitable new institutional arrangements to pursue and integrate the highest

priority R&D needs on the various means of improving nutrition of the principal

LDC crops. There was strong support from TAC members, CGIAR observers and

Directors of the International Research Institutes for accelerated international

efforts in this general subject area, for fuller use of the Muscle Shoals

facilities for work in chemical fertilizers and for some suitable way to

accelerate R&D on biological approaches to improved plant nutrition and to

coordinate the whole range of efforts. There were different viewpoints and

considerable uncertainties on the "how" of the latter two questions (biological

approaches and coordination). During the same set of meetings, the TAC

Chairman was given more information on AID's planning regarding Muscle Shoals

and TAC subsequently had further closed discussions on the whole plant nutrition

subject.
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The following week TAC reported to the CGIAR that:

"...industrial research on the development of chemical fertilizers
suited to tropical environments, and/or fertilizer plants adapted
to the needs of the less advanced countries has been inadequate,
and that accelerated activity in this field might bring rather
rapid benefits. It recognizes, however, that this requires con-
siderable investment in laboratories and pilot plants, and there-
fore particularly welcomes the offer of the United States Government
to examine ways and means of capitalizing on the research and
production engineering facilities of TVA for the benefit of
developing countries."

"...there is important work in progress in biological fixation of
nitrogen, microbiological solubilization of soil nutrients and
recycling of organic wastes to plant nutrient supply that should
be monitored, adequately supported and integrated for maximum impact
in LDC's.

"...it did not have adequate information on which to base
recommendations on special machinery that might be needed for the
overall effort needed, but 'attaches the highest importance to
this whole field of inquiry' and 'envisages an instrument of
coordination and/or supplementation to research and training
efforts already in existence within and outside the International
Centers network', and has decided to establish a sub-committee
to look further into the whole matter and report to the TAC meeting
next February."

S...meanwhile, it hopes the U.S. will proceed with its initiative
at Muscle Shoals and keep the TAC involved in its shaping."

The Consultative Group noted the TAC report with approval, urged it

to proceed and welcomed the U.S. initiative to establish an international

fertilizer development center.

Upon the establishment of the corporation, funding for the planning

phase of the center was requested by the Board of Directors, from USAID and

the International Development Research Centre (IDRC) of Canada. Funds have

been received from both totalling $305,000. Other countries and organizations

have shown an interest in possibly contributing to the Center's funding. These

leads will be investigated at a later date when a specific program has been.

developed that potential donors can examine.

Program Elements

Research and development, technical assistance and training efforts

will all be necessary to create new fertilizers, get them produced and facilitate

their use. These will be the major efforts of the IFDC.
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A. Research and Development

Research and development efforts will eventually cover many aspects

of fertilizer production, marketing, and use. Initial effort will be concen-

trated on problems for which there are promising prospects of early solutions.

However, some effort and/or support will be given to longer range R&D efforts

where major breakthroughs seem probable. Early R&D of the IFDC will include

but not necessarily be limited to:

1. Improving the efficiency of applied nutrients. The objective is to

maximize uptake of nutrients by crops and minimize losses through

leaching and volatilization or tie-up in unavailable forms in the soil.

a. Controlled Release--Through design of fertilizers to obtain

release patterns for fertilizers in the soil that generally parallel

the uptake patterns of specific crops. Various mechanisms or

combinations of mechanisms will be used to attain fertilizer

release rates in the soils similar to crop uptake patterns deter-

mined by agronomists to be typical of crops in certain geographical

areas. TVA's sulfur-coated products (urea, potassium chloride

and complete fertilizers) will be a successful starting point

from which to build.

Primary emphasis will be on the nitrogen component of fertilizers

with secondary emphasis on other leachable nutrients such as

potassium and sulfur.

b. Reducing soil tie-up of nutrients--Plant uptake of applied nutrients,

especially phosphates, is often quite low due to reactions in

the soil that rapidly convert nutrients into forms unavailable to

plants. Through better understanding of the mechanisms that are

responsible for such tie-up, corrections either as soil amendments

(e.g. silicon or liming materials), through fertilizers that combat

rapid tie-up but are still available to plants, and the use of cropping

systems which maximize utilization of soil nutrients and which return

organic matter to the soil, will be sought, developed and introduced.

2. Expansion and Better Use of Raw Materials Bases that Furnish Fertilizer

Nutrients.

The objective is to develop techniques that permit the use of

additional and indigenous resources for fertilizers. Although fertilizer

nutrients occur in abundance in nature their exploitation is severely

limited by their uneven distributions over the earth and
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the constraints of the technologies available for transforming these

elements into utilizable fertilizer forms.

a. Elemental nitrogen is a gas. It makes up nearly four-fifths of

the earth's atmosphere. A few crops can utilize the nitrogen

from the air. The nitrogen from the air must first be "fixed"

into forms available to crops. Certain bacteria in symbiosis

with legumes and a few other species accomplish this in the field.

Azotobacter, Clostridium and some algae also make significant

contribution through biological fixation.

Ammonia (NH3) is the basic building block of all common synthetic

nitrogen fertilizers. The key to fixing nitrogen for use by crops

is hydrogen; under high temperature and pressure, hydrogen and

nitrogen can be reacted to form ammonia. Over 90 percent of all

nitrogen fertilizers depend on natural gas or petroleum derivatives

for the source of hydrogen. Hydrogen can also be obtained from

coal or by electrolysis of water but usually at greatly increased

costs. Research is under way that may lead to increased utili-

zation of coal and possibly water as a hydrogen source.

Some interesting research also is being carried out that may

eventually lead to the fixation of nitrogen at significantly

lower temperatures and pressures. This could lead to some real

breakthroughs in the manufacture of nitrogen fertilizers over the

decade or so.

Over the short run the IFDC does not propose to undertake basic

research in the above mentioned fields. The IFDC staff will,

however, maintain close liaison with such work worldwide and IFDC

support (budgetary or personnel) will be available where additional

inputs would accelerate results that could be used in IFDC work to

lower fertilizer costs for LDC's by new production or other

techniques. The IFDC will also stand ready to assist in pilot

plant work and scale-up of any new technology that may be forth-

coming.

b. The other major nutrients, phosphorus and potassium as well as

the secondary nutrients, calcium, magnesium, and sulfur,

although not well distributed in some regions do occur in

abundance in nature in various mineral forms. Only a few
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mineral forms and selected grades are utilizable under present

technology. Major research and development efforts will be

carried out to develop technology that will permit a wider range

of raw materials and permit additional indigenous sources to be

utilized in the manufacture of fertilizers.

Primary emphasis will be on phosphatic minerals and on sources of

potassium and sulfur. Because potassium will soon become a limiting

element when crop removal is stimulated by additions of nitrogen

and phosphate, economically feasible sources of replenishment

must be made available. Interest in sulfur will be primarily

to obtain expanded and cheaper means of obtaining sulfuric acid

which is used in the solubilization of phosphate rocks. In some

instances sulfur will also be of interest as a plant nutrient.

The major approaches will be:

1. Improved beneficiation technology--physical and chemical

means of separating desirable and undesirable fractions of

ores will be utilized. A laboratory utilizing the latest

equipment and staffed by geologists, chemists, and chemical

engineers is envisaged. Technology will be developed that

permits utilization of varying mineral forms as well as lower

grade ores. Also, greater degree of extraction from presently

utilizable ores will be researched. Beneficiated ores will

be evaluated both for direct application use and for further

processing.

2. Improved processing technology--various techniques of solubilizing

phosphates and other nutrients will be researched. Acidulation

studies will consider different acidulants, concentrations of

acidulants, time of acidulation, partial acidulation, etc.

Thermal methods will also be studied with and without fluxing

materials to determine the degree to which availability of

nutrients for plant growth can be improved. Primary emphasis

will be on processes that permit the use of domestic deposits

for local markets and not on techniques to encourage develop-

ment of large scale deposits for competing on the world

markets.
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A laboratory including various equipment for studying acidulation

and thermal treatments is envisaged. Staffing will be pri-

marily by chemical engineers and chemists. A general

analytical laboratory will also be established to service this

as well as other work to the IFDC.

3. Improving Physical Properties and Methods of Handling Fertilizers.

Most modern fertilizers are extremely hygroscopic and will

deteriorate rapidly when exposed to the atmosphere. This is

particularly true in the humid tropics and is especially costly

to the farmer who has inadequate on-farm storage. Improved and

reasonably priced fertilizers that have physical qualities

that can better withstand high temperatures and humidities and

thus eliminate excessive fertilizer deterioration and losses or

the need for costly packaging will be a primary objective of this

work. Local raw materials and limited geographical market

areas will receive primary attention in this work. Fertilizers

that fit the needs of those small and limited resource farmers

will be the goal.

The present physical condition of most fertilizers being what

they are today, bulk handling and associated cost reductions

are often not available to tropical agriculture because of the

high temperatures and humidities which exist in those regions.

Through improvements in granulation, conditioning materials and

methods, light coatings, etc., methodology for utilizing techniques

in the developing countries will be developed. This work will

also be concerned with the development of improved equipment

and physical handling methods that may permit bulk handling of

common fertilizers under conditions of high temperatures and

humidities.

Based on existing knowledge the probabilities of success for

such research are good. However, realizing the advantages to

small scale farmers of transporting, storing and handling bagged

fertilizers, the development of improved bagging techniques

which protect against physical deterioration during transportation,

storage, and handling will also be pursued.



-10-

4. Satisfying Nutrient Needs Other than N, P, & K. Only three

major nutrients are recognized in temperate agriculture.

Indications are that for tropical agriculture the so-called

secondary nutrients; sulfur, magnesium and calcium may at times

be needed in large quantities. The most logical means of

furnishing them may be by inclusion in the fertilizer mixtures.

In the past sulfur was available in fertilizers such as ammonium

sulfate or single superphosphate. As the N, P and/or K content

of fertilizers as expressed in the analysis was increased, the

sulfur was eliminated in products such as urea, ammonium nitrate,

triple superphosphate and ammoniated phosphates. Technology

that retains at least some sulfur in the fertilizer may be

needed for optimum crop yields in the tropics.

The magnesium and calcium requirements of temperate zone crops

are usually provided by liming materials that are used in

large quantities to adjust the pH levels of the soil. Calcitic

or dolomitic limestones are often not readily available in

the tropics thus the nutrient requirements for calcium and

magnesium may best be included as a component of the fertilizer.

Work should be started immediately to determine the true needs

of these elements and how best they can be supplied. Micro-

nutrient deficiencies are widely reported as being more prevalent

and important under tropical conditions. As yields increase

these deficiencies will no doubt become even more pronounced.

The role of the IFDC should be one of encouraging research to

better determine and delineate micronutrient needs and to

furnish guidance on how such deficiencies can best be overcome

both in physical and cost effectiveness terms.

3. Agronomic Research. All of the foregoing lines of research have

agronomic components. Beyond the laboratory and greenhouse research

and initial screening of new products, all agronomic work must be

carried out in the developing countries. Ultimately adequate testing

of improved fertilizer products will need to be done in the field

under local conditions. Field studies of efficiencies in production

resulting from various fertilizers and their use will need to take
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into consideration characteristics of the soils and climates of different

regions. To be meaningful they must include evaluation of fertilizer

response as a factor in the overall aspects of the soil and crop manage-

ment systems possible in the environments typical of the pertinent

regions. In evaluating the role of fertilizers in such systems inter-

actions of fertilizer treatment with such operational components as

variety selection, tillage operations, planting dates, water manage-

ment and cropping regimes will be essential.

Such research will be accomplished through cooperating institutions

such as other international centers, ministries of agriculture, industry

organizations, etc. Many of these linkages already exist under the

TVA programs and other will be developed. In many cases, the over-

seas centers will welcome the trial use of new products in their

regular activities without cost to IFDC except for supply of the test

materials. If necessary, contract funds will be made available for

testing and under some situations staff members may be stationed at

key testing and research sites. The initial testing of new products

must still be conducted at the research center. Arrangements will

need to be made to obtain U.S. quarantine clearances so that typical

tropical soils can be used for the initial greenhouse and/or growth

chamber screening of new products and for some of the very basic soil-

plant-fertilizer research.

The role of the agronomists located at the IFDC site will be primarily

that of overseeing the initial testing of new products and as liaison

with other organizations that will: conduct cooperative and/or

contractual field research, carry out the necessary testing and

demonstration of new products, and provide feedback to the IFDC on the

fertilizer and fertilizer-related problems that need research and

development attention.

4. Fertilizer Marketing Research. The objective is, through improved

marketing, to provide fertilizers of the right kind and amount, on

a timely basis at the least cost to the farmer. Marketing costs

including transportation, storage, handling, packaging, advertising,

credit, etc., often account for a major share of the cost of the

fertilizer to the farmer. This is especially true in developing

countries where low volume and a lack of marketing experience prevail.
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Savings on marketing costs as well as production costs can have a

significant effect on the economics of using fertilizer.

Attention will also need to be given to other factors than cost

economics such as adequate transportation facilities without which

the successful improvement of food production capacity in the LDC's

can not take place. Studies to secure data regarding the most

feasible transportation systems from all stand points including engineering

and overall public good with attention to immediate and expected and

future traffic volume and flow patterns are essential.

Such data will abet the making of good decisions and the efficient

and timely expediting of bringing the needed systems into operation,

whether by the private or the public sector.

The IFDC will:

a. Maintain and provide strategic information--Information on supply

and demand, pricing, transportation, inventories, trade flows,

investment costs, etc. will be collected, collated and analyzed

by computer techniques on a world wide, regional major country basis.

Basic information from these data banks will also be available to

interested parties for their use in strategic planning. Care will

be taken to avoid duplication and to draw as much as possible on

data compiled by FAO, USDA, and other governmental organizations,

trade associations and other sources.

b. Contribute methodology and assistance in determining the economic

and sociological benefits of fertilizer usage--Many factors must

be considered in the decision to use fertilizers as well as the

kinds and amounts to use. Poor choices can be costly to the

individual as well as to the country and the effects of wrong choices

can have a lasting, psychological effect. The decision to use or

not use fertilizers will ultimately be made by the farmer.

Economic and sociological analyses, early in a project or in some

cases prior to the start of a project can be most meaningful in

setting goals and sites of the researchers. Often an understanding

of the order of magnitude of response that will be required to have

appreciable impact can be an important guide to researchers and in

some cases can serve the purpose of decision on priority or go-no go

situations. Governmental initiatives and governmental programs can
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significantly affect the economics of fertilizer use as well as

knowledge and the confidence that the farmer has in making his

fertilizer use decisions. Better means of understanding and e

evaluating the factors that do or should enter into the decision

to use fertilizers as well as the kinds and amounts will be the

goal of this activity.

c. Develop and provide guidance on organizational and operational aspects

of good marketing systems. From experience gained in contact with,

and the study of, successful and efficient marketing systems,

information and guidance will be provided on the functions and inter-

relationships of various activities that go to make up successful

and aggressive marketing systems. This will consider such things

as staffing, numbers and kinds, organizational setups, incentive

programs, goal setting, product knowledge, planning and scheduling

of activities, training and information programs, etc. This should

result in the development of various manuals that will be useful in

training, teaching, individual study, etc.

d. Provide guidance on logistics and infrastructure. The location of

the various components of a fertilizer industry in relation to

existing uses and the potential for the development of infra-

structure is critical. Poorly located facilities as well as

inadequate infrastructure to handle raw materials or finished

product can cause poor production records as well as high priced

products. Prior planning that considers the many factors, the

raw materials, the utilities, the transport, the onsite and field

storage, the present and future markets, the living conditions, the

offsite facilities and services, etc., must be thoroughly evaluated

prior to commitment to assure an efficient and smooth running

system. Experience and know-how along with well designed computer

programs will be provided to help eliminate costly and long lasting

errors.
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5. Fertilizer Production Research. Several of the R&D areas mentioned

above have fertilizer production technology as a key variable.

Production research will respond not only to the need for new methods

to achieve a particular technical goal (e.g. controlled-release of

nutrients, more efficient beneficiation, etc.), but will also respond

to broader economic and sociological analyses of possible ways to

restructure production stages and processing to fit better the special

conditions of LDC's (cheap labor, expensive capital, expensive trans-

portation and communication, limited management skills, tropical

climates, etc.). Through research and technical assistance the IFDC

will provide technology and guidance at a level of sophistication

that takes into account present and attainable management skills,

infrastructure and domestic resources.

B. Technical Assistance

A major role of the IFDC will be to provide assistance to existing

fertilizer industries, to governments, to wholesale and retail distributors,

to control officials, etc., to improve efficiency, reduce costs, and assure

the consumer on fertilizer quality and quantity. To provide such broad

assistance the availability of a wide range of expertise will be built into

the IFDC staff, but continued availability of TVA staff will also be essential

as will the need for available consultants in specialized fields. Here the

IFDC will function as the coordinator of the various resource groups to

provide the best possible assistance available and to assure timely response..
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The attitude of the Center will be that no project is completed

until the new technology and information gained through research and develop-

ment are accepted and used. Technical assistance will also be provided to

encourage the use of proper technology, and the introduction of new technology.

For the most part technical assistance will be provided in response

to requests. However, suggestions will be made to improve basic resources

utilization, fertilizer production (design and operation of facilities),

infrastructure development, marketing and the use of fertilizers that may

lead to the need for assistance from the IFDC or others.

The costs of technical assistance (including administrative costs)

will be passed on to the beneficiary of this assistance wherever possible.

Funding to provide assistance where costs cannot logically be passed on and to

assure adequate staffing to be able to respond to technical assistance needs

will be part of the IFDC budget.

C. Training

It is recognized that probably the shortest resource in the developing

countries is trained personnel. This leads to inefficiencies and increased

costs to the consumer. Training, thus, must be one of the major activities of

the IFDC.

Training by the IFDC will be defined so that it will include every-

thing from formal courses, to on-the-job training, to observation, to work

experience, to seminars, and to providing information to improve the skills

and techniques of the individual and of the operation in total. Training will

be offered in all phases of fertilizer production, marketing and use.

As in technical assistance, staffing of the IFDC will as far as

possible be carried out to provide specifically needed experience and know-

how, as well as teaching ability and language competence. It will, however,

again be essential to continue to have TVA's staff and facilities available

for training. Also, consultants from industry, banking institutions, advertising

and promotion firms, etc. will be essential to provide full range training

and for seminars. A full-time training and information staff will be

necessary early in the life of the IFDC. This staff will provide the nucleus

for the training and will also be responsible for assuring widespread

dissemination of information, presented in attractive and usable form, that

is generated by the Center.



-16-

Cost of training will be partially passed on to the benefiting

organization. Funds will be included in the TFDC core budget for basic

staff, preparation of training materials, publications, and for seminars and

training courses to be sponsored by the Center.

Organization and Staffing of IFDC

Although the work of the IFDC will be carried out on a project

basis and be multidisciplinary in nature, the overall organizational structure

(see attached organizational chart) will be made up of three divisions.

1. Agro-Economic Division

2. Engineering Division

3. Outreach Division--Technical Assistance and Training

Specific multidisciplinary project work groups will be assigned

with members participating on a full-time or part-time basis as required.

Each staff member through his Division Director will be responsible for the

technical content of the work assigned. Work group leaders will be assigned.

Group leaders may be Division Directors or senior staff members from any

division. Group leaders will be responsible for the overall work and timely

reporting and publication of results. Work groups may include non-IFDC

personnel (e.g. TVA or university or industry) as participants or as consultants.

Staffing will be on a multinational basis at all levels and based

on ability, training, and experience. The first group to be offered employment

and absorbed into the IFDC will be the International Fertilizer Development

Staff of TVA. Absorption of this staff will create a temporary imbalance

of U.S. employees. This group, due to its experience and known qualifications

will logically fill a number of the key positions. Efforts will be made

to find and to hire non-U.S. staff members as quickly as possible at all

staffing levels to overcome this temporary imbalance. Once Division Directors

are hired they will, along with the Managing Director, determine the priorities

for staffing their Divisions, in accordance with approved work programs and

problem priorities, and select the candidates to be offered employment.

The attached organizational chart is presented as a goal for hiring

and a means of determining budget requirement during the first three program

years. Alterations in staffing may be required depending on program require-

ments and on cooperative arrangements worked out with TVA and other organ-

izations.
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Staff positions may be filled by various means. Permanent staff

should eventually fill most key positions, Division Directors and senior staff

positions. Visiting senior staff positions will be available for outstanding

scientists and engineers available for one or two year assignments. In the

early years, they may also be utilized as project work group leaders.

Temporary staff positions will also be available for sabbatical

leave personnel and for scientists and engineers on leave from their permanent

positions that desire experience in the Center.

Junior staff positions will be available to recent graduates and

younger employees with little experience. Assignments to such positions will

be on an annual basis with the possibility of extension. Selected junior

staff may, after demonstrating outstanding abilities, become permanent staff

members.

Training positions will also be provided. These will generally

fall into the categories of aides and will work with senior staff to gain

experience. With experience and/or additional training they may progress to

permanent positions.

Linkages with Other Organizations

For maximum results and impact the IFDC must continue and expand

the cooperation that has been developed by the International Fertilizer Development

Staff of TVA. The IFDC accepts the overall responsibility to improve fertilizers

and fertilizer knowledge for the developing countries and especially the

tropical and subtropical regions. IFDC also recognizes the magnitude of this

undertaking and seeks cooperation and support from other organizations including:

A. TVA

The contractual and professional linkage with TVA is a most important

one for the IFDC. Not only will TVA be supplying essential services but also

the TVA staff will be an invaluable resource. Promising materials and ideas

developed as part of the program for U.S. domestic use may be equally applicable

in the developing countries. The introduction or adaptation of these products

to the developing countries will be one of the major contributions of the

IFDC. TVA has the capability to produce many products, without further

investment in equipment and facilities which are conceived or developed by

the IFDC. The sharing of computer and library facilities offers obvious

savings and mutual benefit.
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B. International Centers

The linkage with the international centers will work in both directions.

Problems which specialists in other centers recognize as relating to fertilizer

will be worked on cooperatively by the centers and IFDC. The definition of

basic crop needs by scientists at the other international centers will give

the IFDC staff guidance on the makeup of fertilizers and the properties which

these fertilizers should have to make them most useful in particular situations.

The centers can also cooperate in testing and evaluating new fertilizers

selected for field test by the IFDC and assist in demonstrating the value of

those which have superior characteristics and efficiency. Such collaboration

has already occurred. For instance, IRRI and IITA have been deeply involved

in testing sulfur coated urea under the present TVA PASA (RSSA). They can

also collaborate in analysis of the factors affecting fertilizer use at the

farm level.

C. Other International Research Efforts

International projects and the institutions conducting them are

natural cooperators for the IFDC. The USAID, North Carolina and Cornell soils

projects are already working- actively with TVA and the formation of the

IFDC will only expand the opportunity for cooperation. The expanded research

and development under IFDC will almost certainly develop products of special

interest to those working on the effective use of water since specialized

fertilizers may contribute to the solution of leaching and salinity problems.

Soils research projects can have a direct impact on the investi-

gations undertaken or given priority by the IFDC. This will be particularly

true of studies of soil-fertilizer interactions and their relation to the

availability of plant nutrients.

Cooperative work and arrangements already under way in Central

America through CATIE, Turrialba, Costa Rica, on fertilizers for multiple

cropping and for tropical pastures also should be mentioned as an example

of how mutually beneficial programs are possible.

D. Country Programs

It is anticipated that the IFDC will continue and expand ties

directly to the industries, governments and universities of the developing

countries. Many of these ties will be established during training sessions or

technical assistance efforts. Some will be inherited from the TVA projects and

the successes they achieved. Testing of sulfur coated urea in the All India

Coordinated Rice Program is an example which has been especially successful.
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The IFDC will have many ties to country assistance programs of

AID and other interested assistance agencies. The most obvious ties are in

technical assistance where IFDC staff can help solve specific country problems.

Indirectly the data gathered and kept readily accessible at the IFDC will be

a key resource for planning fertilizer introduction and promotion, assistance

to manufacturers or prediction of the impact of fertilizer on country food

supplies.

E. Fertilizer Industry Associations

Close relationships with the fertilizer industry worldwide have been

established and will be expanded with the creation of the IFDC. Such organizations

as International Superphosphate Manufacturers Association, Ltd., (ISMA),

Fertilizer Industry Advisory Committee (FIAC), Associacao Nacional para Difusao

de Adubos of Brazil (ANDA), Fertiliser Association of India (FAI), Fertilizer

Industry of the Philippines (FIP), The Fertilizer Institute of the United States

(TFI), and others will play prominent roles in assisting the IFDC in carrying

out its programs and in orienting IFDC efforts toward solving priorities

problems.

F. Universities and Research Laboratories

TVA has had a continuing cooperative effort with U.S. universities

and the IFDC is expected to continue the pattern. The interests of several

universities make them a natural group of cooperators; for instance,

Georgia Tech and Iowa State University in engineering and fertilizer technology,

and Louisiana State University and the University of California at Davis in

the sulfur coated urea programs because of their interest in rice. These

ties are expected to be strengthened by the broadening of the scope of the

fertilizer research.

Several foundation-sponsored laboratories have programs which may

be of interest to the Center. One of the most likely of these is the

Charles F. Kettering Foundation Laboratory at Yellow Springs, Ohio. The

Kettering Laboratory is doing outstanding work on low temperature synthesis

of ammonia, based on a biological model, and might very well be linked to the

IFDC program through a subcontract for work related to its specialization.

Similar arrangements will be worked out with universities and

research laboratories in other countries.
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G. FAO, UNIDO and USDA

One of the key elements in economic analysis and preparing feas-

ibility studies is access to reliable, uniformly reported and current data

on present and planned fertilizer production capacity, actual production,

trade and farm use. The current cooperative program with FAO, UNIDO and the

USDA will be continued by the IFDC. This is a critical effort in which all

the cooperators share and bear the cost. Recent studies such as the

"World Fertilizer Market Review and Outlook" would be impossible without

this cooperative information gathering, computer storage-retrieval and

analysis. World studies and all regional and country feasibility studies are

based in large part on these data.

Patent Policies

Being a research and development organization patentable discoveries

in the form of new ideas, new fertilizer materials, new processes, new equip-

ment, etc., will evolve over time. The objective of the IFDC will be not

only to encourage such discoveries but also to assure and encourage their

widespread availability and use. All such discoveries will be registered

and/or patented with the proper authorities under U.S. patent regulations.

Such patents will be considered public in nature and will be available to

any and all interested parties on a non-exclusive basis within and outside

of the United States. This policy is the same as that which has been success-

fully used by TVA.

Financial Considerations and Budgetary Needs

Although The IFDC was created primarily through U.S. governmental

effort and support (Canada through the IDRC also contributed $50,000 Canadian

for the current planning phase), international support both to the core budget

and the outreach programs is anticipated and desired. To understand the

U.S. government (USAID) position the following statement was lifted from the

initial funding document.
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"It is the Agency's intent to assure long term financial support

for the R&D and service program of IFDC, either from itself or other

donors, so long as the program remains highly productive in meeting

developing country needs and adequate appropriations are available.

The IFDC is expected to sell its services as far as possible, including

contract services to A.I.D. Precise budgeting and financing arrangements

will be modified to adapt to CGIAR decisions on work in the plant

nutrition field.

A minimum initial span of research of about ten years is

envisaged if all goes well. Following the first two phases, A.I.D.'s

formal initial budget support commitment will be for three years to

provide for adequate planning, start-up time for sound program develop-

ment and recruitment of high quality staff. Thereafter, funds will be

obligated for one or two years at a time, but the plan is to advise the

IFDC at least two years ahead of any termination of support unless the

Agency is prevented from doing so by unforeseen circumstances.

If and when the IPNI or some other CGIAR mechanism is created

and wishes to absorb the IFDC, A.I.D. will support the change and seek

to assure adequate financing of the IFDC portion of the IPNI budget--

probably by earmarking the A.I.D. contribution to the CGIAR-sponsored

entity for that purpose."

Preliminary budget estimates for the first three years of operation

appear in table 2 core budget, table 3 restricted core budget, table 4

special projects, and table 5 capital budget.

Tables 3 and 4, restricted core budget and special projects, are

based on experience to date. The 1975-76 estimates are slightly less than

the 1974-75 when this work was programmed by TVA. As staff availability

and competence increases the outreach activities both directly funded and

reimbursable are expected to increase. It is anticipated that TVA staff

will continue to play a major role in the outreach programs. Also, TVA

retirees and other contract employees, both U.S. and other nationalities,

will be utilized. Contractual arrangements will be utilized to provide

competence in specific fields not readily available from IFDC or TVA.
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Detailed and refined work plans are being developed. The budget

estimates presented are intended to indicate the anticipated program

activities and emphasis as well as the magnitude of the work anticipated

during the first three years of operation.

Capital budget estimates (table 6) are presented in gross terms.

As plans progress these will be refined and broken down into annual budgetary

requirements.



Table 2. Estimated Operating Core Budget by Years. Capital - Buildings and major equipment not included. (Estimated)

1975-76 1976-77 1977-78 Accrual

Administration Salaries & Benefits $ 247,000 $ 320,000 $ 400,000 $ 967,000
Rent & Utilities 12,000 15,000 18,000 45,000
Travel 10,000 15,000 22,000 47,000
Office Equipment 8,000 12,000 15,000 35,000
Operating Budget 50,000 80,000 80,000 210,000
Subtotal (Administration) $ 327,000 $ 442,000 $ 535,000 $1,304,000

Outreach Salaries & Benefits $ 112,500 $ 200,000 $ 255,000 $ 567,500
Rent & Utilities 12,000 16,000 20,000 48,000

Travel 30,000 40,000 50,000 120,000
Equipment

Office 12,000 8,000 10,000 30,000
Other 10,000 10,000 10,000 30,000

Operating Budget 100,000 140,000 180,000 420,000
Subtotal (Outreach) $ 276,500 $ 414,000 $ 525,000 $1,215,500

R & D Salaries & Benefits $ 420,000 $ 570,000 $ 955,000 $1,945,000

Rent & Utilities 25,000 33,000 54,000 112,000

Travel 20,000 25,000 45,000 90,000
Equipment

Office 17,000 20,000 30,000 67,000
Other 50,000 50,000 50,000 150,000

Operating Budget 200,000 250,000 400,000 850,000
Subtotal (R&D) $ 732,000 $ 948,000 $1,534,000 $3,214,000

Total (Direct Staff) $1,335,500 $1,804,000 $2,594,000 $5,733,500
Contractual 300,000 700,000 1,200,000 2,200,000
Grand Total (Core Budget) $1,635,500 $2,504,000 $3,794,000 $7,933,500
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Table 3. Restricted Core

- - - - - - -'000 - - - - - - -

1. USAID (Colombia) 75.0 -
2. USAID (W.Africa) 250.0 150.0 100.0
3. Pakistan* - 30.0 70.0
4. Sri Lanka* - 20.0 50.0
5. Peru* - 50.0 50.0
6. Miscellaneous* - 30.0 180.0

TOTAL 325.0 280.0 450.0

*Probable requests that may not carry direct financing. Thus, available
for donor restricted core participation.

Table 4. Special Projects

- - - - - - -'000 - - - - - - -

1. TITANSA (Brazil) 100.0
2. MONOMEROS (Colombia) 30.0
3. NITROVEN (Venezuela) 30.0 - -
4. ANDA (Brazil) 20.0 50.0 50.0
5. ESPINDESA (Spain) 20.0 50.0 50.0
6. National Petrochemical Co.(Iran) 5.0 - -
7. Training 20.0 100.0 100.0
8. Miscellaneous - 120.0 150.0

TOTAL 225.0 320.0 350.0

Table 5. Capital Budget (3 years)

Office and laboratory (50,000 ft. ) $ 3,000,000
Office furnishings 100,000
Laboratory furnishings 250,000

Greenhouse and headhouse 320,000
Pilot plant building 150,000
Pilot plants 2,000,000
Major equipment 1,200,000

TOTAL $ 7,020,000



APPENDIX 1

Three-Year Projection of IFDC Activities and Core Budget Requirements

Although the IFDC was formed only five months ago, program activities

can be foreseen in a general way for the first three years of operation.

More specific plans and budgets are possible for the first year of operation

and are attached.

A summary of the estimated three-year budget requirement indicating

salary and fringe benefits, operating and contractual budget requirements,

and divisional breakdowns are shown in Table I. Anticipated staffing and

recruiting schedules are shown in Table II.

Adequate temporary offices are readily available in the area and

headquarters. have been established in Florence, Alabama. Additional offices

and laboratories are being created through the renovation of an old medical

facility on TVA property. Additional buildings with space for laboratories

and pilot plants are available to IFDC on TVA property. An analysis will

be made on the cost of utilizing this space on a permanent basis compared

to building new space for large laboratories and pilot plants.

Budgets and plans for the permanent headquarters including offices,

laboratories, greenhouses, growth chambers, basic pilot plants, major equip-

ment, etc., are yet to be developed, thus are not included. As soon as they

can be developed a budget request for capital improvements will be submitted.

Brief scopes of work and budget estimates follow:



Table I. Summary by Category of Budgets for 3 Years Operation

1975-76 1976-77 1977-78

Salary & Fringe Benefits

Outreach $ 117,000 $ 200,000 $ 255,000
Research 394,000 570,000 955,000
Administrative 247,000 252,000 270,000
Contingency for salary

increases 68,000 130,000
Subtotal $ 758,000 $1,090,000 $1,610,000

Operating Budgets

Outreach $ 159,000 $ 215,000 $ 270,000
Research 338,000 377,000 579,000
Administration 80,000 122,000 135,000

Subtotal $ 577,000 $ 714,000 $ 984,000

Contractual

Outreach1  $ 200,000 $ 350,000
Research2  $ 250,000 300,000 550,000
Administration3  50,000 200,000 300,000

Subtotal $ 300,000 $ 700,000 $1,200,000

TOTAL $1,635,000 $2,504,000 $3,794,000

1for market development and farmer acceptance of new products

2for encouraging adaptation or adoption of new technology in LDC's and for
contracting for specific research of interest to IFDC

3for contractual work that is not specific to other sections - such as
library contribution to TVA, consultants, research that is handled through
Directors Office or contingency to be assigned as needed
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Table II. Anticipated Staffing Schedule

Position 1975-76 1976-77 1977-78

1. Managing Director 12 12 12
2. Asst. Managing Director -- -- 6
3. Administrative Officer 12 12 12

4. Executive Officer 12 12 12
5. Comptroller -- 12 12
6. Accountant 12 12 12
7. Personnel Officer 12 12 12
8. Editor 12 12 12
9. Civil Engineer 9 12 12

10. Aide -- 9 12
11. Public Relations Officer -- 6 12

12. Secretary Coordinator 12 12 12
13. Secretary 12 12 12
14. Secretary 12 12 12
15. Secretary 12 12 12
16. Typist 12 12 12
17. Typist -- 3 12
18. Typist -- -- 9
19. Typist -- -- 6

20. Head Eng. Division 12 12 12
21. Engineer 12 12 12
22. Engineer 3 12 12
23. Engineer 3 12 12
24. Engineer -- 6 12
25. Engineer -- 6 12
26. Engineer -- -- 6
27. Mineralogist 6 12 12
28. Chemist 12 12 12
29. Chemist -- 12 12
30. Chemist -- 6 12
31. Chemist -- -- 12
32. Chemist -- -- 6
33. Chemist -- -- 6
34. Engineering Aide 12 12 12
35. Engineering Aide 9 12 12
36. Engineering Aide -- 6 12
37. Engineering Aide -- -- 6
38. Chemist Aide 9 12 12
39. Chemist Aide -- 9 12
40. Aide -- 6 12
41. Aide -- -- 6
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Position 1975-76 1976-77 1977-78

42. Head Agro. Econ. 12 12 12
43. Agronomist 12 12 12
44. Agronomist 6 12 12
45. Agronomist 6 12 12
46. Agronomist 4 12 12
47. Economist 12 12 12
48. Economist 6 12 12
49. Economist 6 12 12
50. Economist -- 12 12
51. Statistician -- 6 12
52. Aide 12 12 12
53. Aide 9 12 12
54. Aide -- -- 12
55. Aide -- -- 6

56. Outreach Head 12 12 12
57. Geologist Mining Eng. 6 12 12
58. Economist 6 12 12
59. Chemical Eng. 6 12 12
60. Training Coordinator 6 12 12
61. Training Officer -- 6 12
62. Training Officer -- -- 6
63. Training Officer -- -- 6



Outreach
Budget and Staffing 1975-76 1976-77 1977-78

Salaries and Benefits $117,000 $200,000 $255,000
Operating Budgets 159,000 215,000 270,000
Contractual ---- 200,000 350,000

Personnel 5 6 8
Months 36 66 84

The above budget and staffing is for core activities only. Sizeable

additional funding is anticipated for this unit from reimbursable activities,

most of which will be programmed through this unit, as follows (see tables 3

and 4 of proposal):

1975-76 1976-77 1977-78

$550,000 $600,000 $800,000

Although much of the reimbursable work will, be serviced by contractual

arrangements, with TVA and others, additional staff may well be required.

Also, as core staff works on reimbursable projects, a portion of their salaries,

benefits and applicable overheads will be allotted to such accounts.

The practice initiated by TVA, of maintaining and utilizing available

contractual employees available on a part time and on-call basis, will be

continued. Generally, at least one core staff IFDC employee will be assigned

to monitor and contribute to each major reimbursable project.

Core budget and staff are provided to assure response capability on

a continuing basis and to permit pre-study of potential assistance. It also

will provide the nucleus for training efforts which will eventually become

a significant part of IFDC activity.

Technical assistance of varying kinds is anticipated. Indications

already indicate that the following types of assistance will be required:
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Development of domestic basic fertilizer raw materials must be encouraged

especially in Asia and Africa. Inquiries have already been received from

Sri Lanka and Pakistan for assistance in evaluating rock phosphate deposits.

West Africa is also frantically searching for minable rock phosphate deposits.

Thailand has expressed interest in possible assistance in evaluating both

rock phosphate and potash finds. Colombia and Peru have also indicated that

assistance requests are forthcoming. Hopefully, research in phosphate

beneficiation and processing of problem ores and low grade ores will

progress to a point where additional technology and know-how can be injected

into this assistance.

Technical assistance in "debottlenecking" existing production

facilities should receive more emphasis. Plants that operate at near rated

capacity rather than at low levels can significantly affect the costs of

production per unit of nutrient.

The broad field of marketing assistance, including pre-investment

surveys and infrastructure assistance must be serviced. Multidisciplinary

teams must be formulated and, generally, travel to a country or region will

be required. The market intelligence research will provide tools such as

models and sound data to permit rapid and indepth plans to be formulated.

Quality control programs are lacking or very weak in many countries.

The establishment of programs, laboratories, and simple and rapid testing

procedures to assure the consumer of consistant quality are a must if

fertilizers are to be used in the quantities indicated.

Demonstration scale production of TVA's sulfur coated urea (SCU)

is expected in calendar year 1976. Operation of this facility should

make available increased quantities of this material for purchase by IFDC
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to be used for market testing and creation of demand. Korea, Indonesia,

the Philippines, and other countries are logical locations to initiate

demonstration programs in that their industries and governments are already

studying the possibility of installing equipment for producing SCU. The

Outreach section of the IFDC will be responsible for this introduction along

with the agronomists that are knowledgeable of SCU for such market developments.

Training activities during the second and succeeding years will be

expanded. Formal courses in both fertilizer marketing and production should

be offered at least annually. Other subject matter courses such as manage-

ment, fertilizer plant maintenance, quality control, etc. should be available

at an early date. Language capability will be one criteria for staff

selection. Thus, courses at least in Spanish and French should be a

possibility at an early date.

Individual training and on-the-job experience should be encouraged

as rapidly as staff competence can be attained. Some funds are provided

from core budgets to provide this type of training for those individuals

that have no sponsors for such training.
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Research
Budget & Salary 1975-76 1976-77 1977-78

Salaries & Benefits $394,000 $ 570,000 $ 955,000
Operating Budget 338,000 278,000 579,000
Contractual 250,000 300,000 550,000

Total $982,000 $1,248,000 $ 2,084,000

Personnel
No. employees 19 28 36
Months 163 297 396

First priority for staffing and facilities will be (1) to initiate

programs on improved phosphates. This will include research to encourage

wider utilization of indigenous raw materials, primarily phosphate rock, and

to develop technology that will provide phosphatic fertilizers that are cheaper

and/or better suited for tropical or subtropical agriculture, (2) to expand

data banks as well as computer programs and services to improve the market

research and intelligence activities. This will provide a continuous flow of

information and guidance to governments, banking institutions, companies, etc.

that need to make decisions that affect supply and demand on a world, regional

or country basis. The overall objective of this work being to assure adequate

supplies of the right kinds of fertilizers and to dampen the boom or bust

situations caused by oversupply and shortages, (3) to initiate economic analyses

that will help guide the research on new products and processes and the

introduction of new materials, evaluate the roles of various (old and new)

fertilizers, locate facilities, encourage infrastructure improvements and

take into account sociological effects and constraints for various agricultural

situations, and (4) to provide leadership to continue and expand agronomic

testing of potentially effective new fertilizers and provide feedback on types

of new fertilizers that are needed in specific situations.



-9-

As additional facilities become available work may be initiated

at IFDC or partially funded at other institutions by IFDC for basic

research on alternative methods for producing ammonia less dependent on

natural gas and petroleum derivatives. Studies conducted or contracted during

the first year will determine the "state of the art" and provide quidance

on additional efforts in this field of endeavor.

Facilities and pilot plants for studying (1) different coatings for

controlled release, (2) granualtion technique, (3) improved quality of

fertilizers, and (4) various analysis and grades of fertilizers including

secondary and micronutrients will be planned, designed and installed.

As these become available such studies will be initiated. The initiation of

such research is anticipated for the third year of operation.

A more detailed description of activities to be initiated in the

1975-76 period is attached.

Major facilities, buildings, greenhouses, laboratories, major equip-

ment, etc., are being budgeted separately as part of the initial capital

expenditure.

Contractual funds in this unit will be utilized to support research

in the developing countries and to encourage adoption and adaptation of new

technology.
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Administration
Budget and Staffing 1975-76 1976-77 1977-78

Salaries and Benefits $247,000 $252,000 $270,000
Contingency (cost of living

and merit raises) ---- 68,000 130,000
Operating Budgets 80,000 122,000 135,000
Contractual 50,000 200,000 300,000

TOTAL $377,000 $642,000 $835,000

Personnel
No. Employees 12 16 19
Months 141 174 213

Budgeting and staffing of the administrative unit during the early

years and until permanent facilities are available include all services,

editorial, secretarial, accounting, visitor relations, etc. Once new

facilities for offices, laboratories, greenhouses, pilot plants, etc., are

available and as the staff increases certain of these service functions may

be passed to the specific programs. Contractual funds for services general

to all units such as library, general consultants, certain research grants,

as well as contingency grant funds are included in the administrative budget.

Increase in number of employees in the second and third year are

generally support level employees, secretaries and clerks, although in the

second year an additional accountant will be needed and the comptroller position

will be filled. In the third year an assistant Managing Director is programmed

to assist in the technical direction and coordination of action programs.



SCHEDULE OF RESEARCH ACTIVITIES
June June June

Activity 1976 1977 1978

Phosphate Rock Studies

Phosphate Rock Beneficiation

Studies

Phosphoric Acid Studies

Basic Nitrogen Studies Revi

Market Research and
Intelligence Studies

Economic Studies

Agronomic Testing of
Improved Fertilizers -

Controlled Release
Studies C o p w i k w t th TV A-

Granulation Studies

Quality Control Studies

Secondary & micronutrient
Studies



APPENDIX 2

Work Plans and Budgets for 1975-76

Background

Anticipated areas of IFDC activity over five to ten years are

spelled out in the main body of this proposal. The International

Fertilizer Development Center was created to (1) provide a focal point

for technical assistance and training related to fertilizer production,

marketing and use on an international basis with emphasis on the problems

of the developing countries and (2) conduct research to improve fertilizers,

fertilizer technology and fertilizer use especially in the tropics and

subtropics. These roles have been played successfully by TVA in the past

under the U.S. bilateral program. The IFDC under multinational sponsor-

ship will have a correspondingly broader mandate.

TVA expects to continue to cooperate but at a reduced scale in

terms of man-years of direct input. As a general guideline TVA can be

expected to furnish 6 to 8 man-years of work rather than 14 to 16 man-years

furnished in the recent past. TVA expects to utilize these additional staff

positions to expand its U.S. research and development programs. Continued

strong TVA programs of research and development in fertilizers is in the

best interest of the IFDC. Likewise, strong programs of R&D in improved

fertilizers for tropical and subtropical agriculture can have important

spinoff for TVA's domestic programs.

Staffing

The planning grant provided the IFDC an opportunity to establish

the administrative structure of the IFDC and to begin staffing. Six-

administrative positions plus three positions for the R&D programs have now
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been filled. As soon as operational grant funds are assured members of the

International Fertilizer Development Staff of TVA will be offered positions

in the IFDC. Further staffing will be on an international basis, based

on competence, experience and language capability. Two non-U.S. citizens,

a Chilean and a Taiwanese, are already members of the IFDC filling the

positions of Executive Officer and Soil Solutions Chemist, respectively.

Outreach Programs--Technical Assistance and Training - $750,000

These activities are expected to continue at a high-level. Budgets

from various sources for this type of work under TVA have been running from

$600,000 to $800,000 annually. A sizeable amount of the technical assistance

and training requests are regional, country or even company specific

and from organizations that expect to pay at least in part for the services.

Estimated core budget requirements for outreach in 1975-76 are $275,000.

Total estimated expenditure for this work is estimated to be $750,000.

Core budget is to permit staffing of key positions to assure the

availability of certain disciplines, to provide quick response to evaluate

requests, to service short range requests or to service requests from

countries that are unable to pay for or have no other sponsor for the

services needed.

In addition to the core staff, a sizeable portion of TVA's

contribution will be utilized in technical assistance activities. In

addition, contractual arrangements will be maintained with selected

experienced individuals (e.g. university or industry personnel, consultants

or retired TVA experts) with specialized skills that are available on a

part-time on-call basis.
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Estimated budget breakdown is as follows:

Technical Assistance Training

Core Budget $200,000 $ 75,000

Reimbursable 400,000 75,000

Total $600,000 $150,000

Core budget salary requirements for 1975-76 are to cover

the following positions:
Man-months

1. Director of Outreach Programs 12 $ 36,000

2. Geologist-mining engineer 6 16,000

3. Economist 6 13,000

4. Chemical engineer 6 13,000

5. Training Coordinator 6 14,000

TOTAL $ 92,000

Fringe Benefits 25,000

Equipment 25,000

Operating Budget 134,000

TOTAL $276,000

Examples of the type of technical assistance that are

programmed or anticipated include but are not limited to:

1. Evaluation of potential basic raw material deposits (phosphate

rock, sulfur ores, potash minerals).

2. Regional or country fertilizer supply-demand analyses.

3. Pre-investment surveys.

4. Fertilizer markets and marketing surveys.

5. Fertilizer requirements and estimates of fertilizer use.

6. Improving production from existing fertilizer facilities.
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7. Transportation, storage and packa qng studies.

8. Fertilizer analysis and quality control programs.

Various outreach activities are already under way. For example,

a contract has been signed with a Brazilian organization TITANSA, a

subsidiary of the Government Corporation Valle do Rio Doce, to assist in

the mineralogical and chemical characterization of rock phosphate and

beneficiated rock phosphate samples as a guide to TITANSA in purchasing

equipment for mining, beneficiating, and processing of rock from a rock

phosphate deposit in the State of Minas Gerais, Brazil. This work to date

is being carried out under contract with TVA. Later studies on beneficiation

and processing may be carried out either in IFDC facilities or contracted

out to one or more private laboratories in the United States that have the

necessary capabilities. Cost of work already under contract may run as high

as $120,000 over a one-year period and is totally reimbursable by TITANSA

to IFDC.

A second example under negotiation with AID/AFR/CWR is an overall

fertilizer study for West Africa including Sahel countries. This includes

a complete inventory and an evaluation of potential raw materials for

fertilizers in this area as well as a long range strategy to provide

fertilizers, either from local raw materials or from imported raw materials,

and/or finished fertilizers. The first phase of this work is to be

initiated within a three-month period, with budgetary requirements for

personnel, travel, sample collection and evaluation, etc., exceeding

$150,000.

Both of these examples are negotiated on a totally reimbursable

basis and much of the work is being carried out under contracts serviced

by IFDC.
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Formal training will be kept to a minimum during the first year

of IFDC operation. A fertilizer marketing course is anticipated for

January or February 1976 and participation in various seminars in Asia

and Latin America are under discussion. TVA participation in these

activities will be sought.

Informal, on-the-job training opportunities, both with TVA and

IFDC staffs can be arranged for five or six trainees. Two trainees, a

Venezuelan engineer and a marketing trainee from Ireland are already

programmed. They will. be making a significant contribution to the IFDC

program during their training. IFDC is not paying anything toward their

travel or subsistence. Neither they nor their sponsors are paying for their

instruction or for the facilities made available to them.
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Research

Areas of research to be initiated during the first year of

IFDC operation will be tempered by both availability of space and

by staffing limitations. Those activities that require primarily

offices and office equipment or that can function from temporary

laboratory facilities being developed through renovation of an old

medical facility at TVA will be the first to be initiated.

Major emphasis in 1975-76 will be placed on staffing to implement

programs in improved phosphatic fertilizers and in fertilizer marketing

studies. Agronomic research to test new products available from TVA or

other organizations will be conducted under contracts or cooperative agree-

ments by other centers, universities, national and international research

institutions.

An indepth analysis of the status of work being conducted on

ammonia synthesis that is less dependent on natural gas and petroleum

derivatives will be made. This analysis will be used to guide the IFDC

in future activities in this field.

Funds for contractual work for basic studies on controlled release

fertilizers are also included. These funds will be available for partial

funding of work being conducted by TVA and possibly other organizations

if their work appears to meet IFDC objectives.

Fertilizer Technology Research - $600,000

With greatly increased fertilizer prices, interest has risen in the

LDC's in utilizing potential domestic raw material resources. Technology

to utilize such resourses in many cases still awaits development. The

development of technology that permits and encourages the economic use of

domestic raw materials, especially phosphate rocks, will be an early goal

of the IFDC.
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Renewed interest is being shown by many organizations in alternate

technologies to produce ammonia that depend less on natural gas or petroleum

derivatives. The IFDC will during 1975-76 attempt to become familiar with

all such activities, not only to encourage promising research but to better

delineate IFDC's role in improved technology for nitrogen fertilizers.

The potential for improved uptake efficiency from applied fertilizers

through controlled release mechanisms is receiving wide attention by TVA

and others. In 1975-76 the IFDC intends to encourage such research by

partially funding projects of interest as staff and facilities become more

available. Improving the efficiency of applied fertilizer through varying

mechanisms will become a major activity of the IFDC.

A. Improved Phosphatic Fertilizers

A goal of this work will be to assist LDC's in the evaluation and

utilization of their domestic phosphatic raw materials and to develop new

research that better fits the LDC phosphate fertilizer needs. Areas of

work to be initiated in the first year as rapidly as staff can be recruited

include:

1. Improved Beneficiation for Problem and Low Grade phosphate

Ores

Methodology and equipment for initial chemical analysis and

mineralogical characterization of phosphate rocks have over

the past few years been established within TVA. Contractual

arrangements between IFDC and TVA have been completed so that

samples of rock submitted by IFDC will be analyzed and

characterized by TVA under contract. As loads increase the

IFDC may need to supplement this work. For 1975-76 it is

anticipated that half time of a mineralogist-chemist and an

aide full-time will be required to assure timely operation of
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this vital activity. It is anticipated that analysis of about

150 samples will be requested by the IFDC in 1975-76. The

cost of high proportion of these analyses is expected to be

reimbursed to IFDC, part of outreach activity.

Core budget requirements for such analyses are estimated at,

$50,000 to cover approximately 25 samples.

Additional facilities are planned for small-scale research and

beneficiation studies on problem ores. This laboratory can

be established in available temporary quarters and later moved

to permanent quarters. The hiring of one engineer and one

engineering aide is anticipated during the 1975-76 year.

Large-scale beneficiation facilities may be required at some

later date. It is anticipated that private laboratories already

existing in the United States, United Kingdom, Australia, Brazil,

and possibly other countries will be available.

The adequacy and the availability of these laboratories through

contractual arrangements to service IFDC needs will be

investigated. Since fairly large tonnages of material will be

required, it may be advantageous to arrange for the larger-scale

beneficiation tests on a local or regional basis.

2. Preparation of Phosphate Ores for Direct Application

Some phosphate ores when properly prepared can be utilized at

least on a local basis for application on certain crops and

soils. Research will be conducted on the best methods to

prepare the various categories of ores. Research will also be



conducted to provide simplified and rapid (probably chemical)

tests for identifying and evaluating such rocks both for

direct application and in mixed fertilizers.

Preliminary work has indicated that the reactivity of some

phosphate rocks for direct application can be materially

improved by relatively simple and inexpensive treatments such

as heating to 600 or 10000C with or without the addition of

inexpensive and often locally available materials. Further

work to explore the potentials to wake rock phosphates more

available and more useful will be conducted in 1975-76.

To evaluate such products, an understanding of what happens

in soil and soil plant environments is essential. In addition

to a mineralogist and a chemist both a soil chemist and a

field agronomist will be assigned to this work group.

B. Phosphoric Acid Studies

Phosphoric acid is required for making high analysis products

such as triple superphosphate and ammoniated phosphates. Present

technology for making phosphoric acid is useful on only selected

phosphate rocks. Some rock deposits such as the Jordanian, Spanish

Sahara, Peru, etc., are extremely corrosive. Others such as deposits

in West Africa, India, Brazil and Colombia contain impurities that

require excessive quantities of sulfuric acid per unit of phosphoric

acid produced. Such deposits will remain marginal and poorly competitive

until new technology is developed which will overcome these problems.
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To study the production of phosphoric acid from problem ores

two levels of research are visualized. One laboratory will be equipped

to work on small batch sized samples--a few kilograms in size. A second

laboratory will be equipped to make phosphoric acid on a continuous basis

and will require a few tons of phosphate rock. The larger unit will be

utilized to test the more promising rocks and processes and to better

determine such things as corrosivity, quantities of sulfuric acid required,

reaction times, filtration needs, etc. The larger sized unit will provide

information for scale-up to semi-production units which will be capable of

utilizing larger quantities of rock on a development or prototype basis.

For the first year of operation the goal will be to establish the

small batch sized units and to begin design and construction of the

larger continuous units. Staffing goals for the first year are two

chemical engineers and one engineering aide. These facilities may be de-

signed and shared with TVA for similar use in the domestic fertilizer program.
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Staffing and Budget for Phosphorus Work 1975-76

Man-Months Budget

Project leader (1) 12 $ 32,000

Chemical engineers (3) 18 39,000

Mineralogist-chemist (1) 6 16,000

Soil chemist (1) 12 22,000

Agronomists (2) 10 26,000

Aides (3) 30 28,000

Total salaries $163,000

Fringe Benefits 37,000

Cooperative work (TVA and others) 75,000

Equipment 50,000

Operating budget 100,000

Total budget $425,000
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C. Studies on Improved Nitrogen Fertilizer Technology

Spurred on by the threatened shortages and spiralling price of

natural gas and petroleum products, many groups both private and public

are researching or proposing research on alternative methods of producing

ammonia and/or nitrogen fertilizers. A complete and indepth evaluation of

these activities and proposals is needed. The IFDC does not, at this time,

propose any detailed basic research in ammonia and nitrogen fertilizer

production. It is intended, however, either to contract for, or to hire

someone competent to make, an in depth study of alternatives to present

technology for making these products. $75,000 is to be allocated to this

activity during the first year of operation of the IFDC. The results of

this study and survey will then determine the role of the IFDC in basic

nitrogen research.

Research on controlled-release nitrogen products has been and

continues to be carried out by TVA. The IFDC does not propose during

the early years to staff for additional research on this problem. The

IFDC will, however, be in a position to encourage and partially fund

research by TVA and possibly other organizations that may lead to new

products or new technology to produce controlled release fertilizers that

will be of particular use to tropical and subtropical agriculture. Up to

$100,000 will be made available during the first year of IFDC operation

if promising proposals from TVA or others are forthcoming.

Budget

Basic Nitrogen Research $ 75,000
Controlled release research 100,000

TOTAL $175,000
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Agro-Economic Research - $382,000

A. Economic Research

The availability of fertilizers, of the right kind, in the right

amount and at a price that benefits the farmers is essential to viable LDC

agriculture and thus high production of food and fiber. Costs of delivering

fertilizers to the farm may often equal or exceed production or ex-factory

costs. Savings through efficient marketing may be the determining factor in

whether adequate fertilizers are or are not used.

Capital costs for fertilizer production facilities are high and

are increasing rapidly. For plants to produce efficiently, they must run

at a high rate of production. Distribution systems that assure adequate and

continuous movement of product to the marketing areas are also necessary for

the successful investment in plant facilities.

Fertilizer prices have oscillated over a wide range during the past

ten years. Adequate market intelligence and more responsive marketing

systems and strategies can go a long way toward damping excessive swings

in the market from shortages and excessively high prices to over supply and

unreasonably low prices. Neither situation is healthy for either the producer

or consumer.

These areas of market research will be implemented during the first

year as rapidly as competent staff can be hired.

1. Market Research and Intelligence

Developments during the past 10 years proved costly to both the

world fertilizer producers and consumers. It is now apparent that an

improved and expanded market intelligence is essential to appropriate market

evaluation and rational decision making.

A requisite for technicians and scholars working in the field
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of international fertilizer development is knowledge of and access to

reliable fertilizer market information. TVA through its international program

has made an important contribution to the global fertilizer information

system through two operational data files available worldwide--(l) supply/

demand file, and (2) production capa'city file. With such information it has

been possible for TVA and other institutions to develop a historical data base

and make supply/demand projections on a regular basis. Important as the files

are, it has become necessary to seek and include a much wider array of

market intelligence in order to expand and improve market analysis and projections.

As part of the expanded data base, the following types of information

will be sought to be incorporated into the market intelligence bank.

1. Fertilizer prices and outlook.

2. Freight - rates, availability and adequacy of warehouses and
storage

3. Fertilizer trade - flows and potentials

4. Inventory level - estimates of availability over time

5. Raw materials in relation to long range needs including
major and secondary nutrients

6. Cropping pattern shifts and effect on fertilizer demand

7. Shifts in production costs and anticipated changes

The availability and sources of this information will be identified and

equitable arrangements made to secure it on a continuing basis. The extent

to which this can be included and integrated into the computerized data files

now operating within TVA will be determined. Most probably, separate computer

programming will be necessary.

The utility of these additional data files will be to provide

(1) capability to provide easily and rapidly broad range analyses on world

wide, regional, or country bases (2) backstopping to technical assis'tance teams



-15-

and (3) data to other institutions e.g., IBRD, regional banks, AID, IDRC,

etc., either on an exchange basis or via some form of cost sharing.

2. Economic Studies

Decision making at all levels, should take into account the economics

involved. Incentives of an economic nature are necessary to encourage adequate

production, transport, storage, credit as well as use. Failure of any link

of this chain can affect the whole system. To evaluate a new fertilizer it

must be evaluated throughout the system as well as in the context of other

factors and alternatives in agriculture.

Evaluation of technological developments advanced by the engineering

and agronomic components of the IFDC will be a primary activity. Suspected

breakthroughs must be thoroughly evaluated from an economic standpoint before

they can be confidently and successfully fitted into any agricultural system.

Such evaluation must include "second round" effects of adoption of the new

technology i.e. the effects on labor, capital requirements, elements of risk,

compatability with current fertilizer marketing systems, etc. Thorough analysis

which produces sound data can make substantial contributions to the develop-

ments of appropriate policies, institutions and programs designed to increase

productivity by encouraging the adoption of output increasing technologies

and practices.

Two examples of the type of analyses that are needed are being inherited

by the IFDC from programs formerly carried out by TVA. Field testing of TVA's

sulfur coated urea (SCU) and of various rock phosphates used for direct application

has indicated that under some conditions these products are superior to other

fertilizers from a yield or from cost of nutrient per yield of output stand-

point. Confidence to launch into such programs that deviate from normally

recommended practice is still lacking in most areas. Thorough and complete
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analysis of these new materials in the context of existing practices will be

necessary for rapid adoption.

Such analyses, although carried out primarily by economists, require

the inputs of other disciplines, for example, engineers from the production,

transport, storage, etc., side and agronomists from the agronomic side. An

understanding of social effects must also be incorporated.

For the 1975-76 period analyses for both SCU and various rock phosphates

will be initiated. Such analyses will not only help to identify the role of

these products in selected countries but it will also help to identify where

additional information and testing may be needed.

Man-Months Budget

Director Agro Economics Div. 12 $ 36,000
Economists (3) 24 42,000
Aide 12 10,000
Aide 9 8,500

Total $ 96,500

Fringe benefits 23,500
Cooperative work (TVA) 40,000
Equipment 10,000
Operating expense 75,000

TOTAL $245,000
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B. Agronomic Research

Basic agronomic research on fertilizer materials and on soil-plant-

fertilizer interactions at the IFDC headquarters must await the availability

of facilities, greenhouses, growth chambers and laboratories. Agronomic

input is indicated in other research project activities.

IFDC anticipates a continuation and an expansion of the field

research that has been initiated by TVA. Cooperative field research is

already underway in some 15 c6untries.

During 1975-76 attempts will be made to initiate additional cooperative

crop related research with other institutions in the developing countries.

Cooperation will be sought with other international centers, various university

contracts, country institutions, etc. Basic soil-plant-fertilizer research

opportunities will be encouraged and supported at key centers either by

existing staff or by hiring additional staff to be stationed at selected

research centers. Some funds are included in the core budget for supporting

such activities. As opportunities are developed additional funding will

be sought from local donors or from international donors.

Anticipated staffing and input from the core budget are indicated

as follows:

Man Months Budget

Agronomist 12 $ 28,500

Agronomist 6 12,000

Total Salary $ 40,500

Fringe Benefits 13,500

Cooperative 55,000

Operating Budget 28,000

TOTAL $137,000



Administration - $377,000

All aspects of administration including personnel, comptrolling,

auditing, secretarial, editing, publications, etc. are included in

administration. This will be continued for at least the first year of

operation. As the IFDC expands and additional staff and facilities become

available the budgeting for specific activities will include more services

that are specific to each activity. The central pool concept for secretarial

duties, publications, editing, filing, etc., will still be maintained to

the degree feasible with a minimum of such functions assigned to projects.

One of the duties of the Administrative Officer will be to coordinate these

activities.

Payroll, retirement, insurance, social security, tax withholding,

etc., have been arranged through a contract with the Institute for International

Education (IIE). IE also arranges for hiring, transportation of personnel

and families, customs clearances, transportation of personal effects, travel

allowances, advances, etc. Total fees* to cover the IE contract are included

in the administrative budget. The Executive Officer oversees this activity

as well as personnel, public relations, accounting, equipment purchase and

inventory functions.

Facilities renovation as well as the planning, initial design,

construction and equipping of offices, laboratories, greenhouses, pilot plant

facilities, etc., will be carried out under the office of the Managing Director.

Although budget requirements will be covered for the most part under the

capital budget, funds to initiate these activities are also included in the

Administrative Budget.

*IIE fee is $600 for the first year of employment and $400 thereafter per
employee.
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Staffing and budget requirements for the 1975-76 period are as

follows:

ADMINISTRATION, PERSONNEL AND BUDGET PLAN
1975-76

Personnel Man-Months Budget

Managing Director 12 $ 37,500

Administrative Officer 12 17,000

Executive Officer 12 24,000

Personnel Officer 12 21,000

Accountant 12 22,500

Civil Engineer 9 15,500

Editor 12 17,000

Secretarial Coordinator 12 11,000

Bilingual Secretary 12 10,000

Typist 12 8,000

Typist 12 7,500

Typist 12 7,000

Total $198,000

Fringe Benefits 49,000

Equipment 10,000

Contractual (Buildings & Facility
planning) 50,000

Operating Budget 70,000

TOTAL $377,000
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Summary Core Budgets

Administration 377,000

Outreach 276,000

Research 982,000

TOTAL $1,635,000
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FERTILIZER WORLD WATCH

Fertilizer is a basic input in the food production chain. While other factors, partic-
ularly land, water, and farm machinery, also play key roles in increasing food production,
expanding their availability requires long-term development strategies which are
extremely costly and slow to benefit the farmer. But increased fertilizer availability
and use, coupled with improved crop varieties, adequate credit and information, and an
effective market demand for the output, provide the essentials for higher crop yields and
farm income in a relatively short time.

It was precisely this combination of fertilizer, seed, credit, and extension information
that policymakers in nation after nation employed during the food shortage of 1972-
1974 to blunt the threat of increasing famine. This combination, with fertilizer as an
integral part, is likely to receive even greater attention in the future as the battle to ward
off starvation intensifies and the struggle to increase and distribute rural income more
equitably expands. As important as fertilizer is in increasing food production, the devel-
oping countries are only now beginning to utilize fertilizer as key input in agricultural
development. As recently as 1976, the developing countries with 70% of the world's
population, consumed only 23% of the total fertilizer used in the world and produced as
a group-only two-thirds of what they consumed.

This disparity may continue to grow unless major efforts are made by the developing
countries to intensify their investments in fertilizer production, marketing, and use.
Recent estimates on fertilizer use made in a report of The United Nations Industrial
Development Organization (UNIDO) suggest that world fertilizer nutrient consumption
will increase from 81.7 million tons in 1975 to 263 million tons by the year 2000. Using
the Lima Declaration of 1975 as a guideline for Third World development strategies,
UNIDO states that 40% of world fertilizer consumption by the year 2000 needs to be in
the developing countries and that these same nations-as a group-should be self-sufficient
in nitrogen and phosphate production by that time. The realism of these figures can be
debated. The need, however, to step up efforts to promote more intensive and extensive
use of fertilizer in food-deficit developing countries seems to be beyond question.

Today, there exist serious constraints at the farm level which are holding back efforts
to expand agricultural productivity closer to its potential in developing countries. This lag
between actual and potential can be explained in large part by the varying abilities of
farmers to accept the risks involved in agricultural experimentation and operation in more
complex systems of commercial agriculture. For example, the farmer who uses recom-
mended quantities of fertilizer, particularly on food crops, assumes greater risks, partic-
ularly if water availability is unpredictable and beyond his control; if crop response to
fertilizer (particularly phosphate, potash, and micronutrients) is questionable or
unknown; if credit and needed inputs are expensive and/or difficult to get; and if the
price the farmer received for his farm products does not permit him to realize profit.

It was the prevailing opinion in the late 1950's and 1960's that sufficient information
and expertise on fertilizer use existed in the high-income countries and that the problem
of low crop yields in the developing countries could be readily solved by applying the
available knowledge. The experiences of the 1970's show this not to be the case.
Fertilizers and application methods which performed efficiently and economically in
the temperate zones (where they were developed) failed to achieve the same record in
many countries of the tropics and subtropics. Problems related to the nature of tropical
soils and climates, lack of fertilizer-responsive varieties, and underdeveloped transporta-
tion, distribution, handling, and storage systems all worked against expanded fertilizer
use.
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Many attempts to achieve greater national self-sufficiency in fertilizer production have
not led to lower cost finished fertilizers nor net savings in foreign exchange; often this
outcome can be attributed to the transfer of inappropriate fertilizer technology. Present
production methods for conventional fertilizers are based upon the capital-intensive
technology of high-income countries where investment capital and skilled manpower are
more available. Much of this technology is energy intensive. Further, modem plants have
large outputs which require considerable logistic skills to bring in needed materials and
handle finished products.

Finally, time and traditional resistance to change are critical factors affecting efforts to
modernize agricultural systems in the developing countries. The agricultural support
services available to the high-income countries were assembled over many decades. The
developing countries face a far more difficult challenge: they must transform their
agriculture rapidly and in the face of mounting population pressures. Such a task needs
the efforts of scientific men and women of good will the world over.
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ADMINISTRATIVE REPORT

Purpose and Objectives
The International Fertilizer Development Center (IFDC) is dedicated to increasing

agricultural productivity in developing countries through the use of improved fertilizers
and fertilizer know-how. Program objectives include the development of new fertilizers,
as well as expanding the use of current or modified fertilizer materials. Special emphasis is
placed on developing more effective fertilizer materials for food crops grown under
tropical or subtropical conditions and, where technically or economically feasible, using
indigenous raw materials and production capacities.

Organization and Staffing
IFDC is organized into an administrative group and three operating divisions-

Fertilizer Technology, Agro-Economic, and Outreach-which have the responsibility for
executing IFDC programs. Interdisciplinary (and interdivisional) task teams act as
advisory groups on research directions for specific program areas. Administrative func-
tions related to staff recruiting, equipment specification, and acquisition and building
construction made heavy demands on staff time during 1977. During this year, the
number of employees grew from 60 to 100. New directors for the Agro-Economic and
Outreach Divisions were appointed. In addition, four new members were named to the
IFDC Board of Directors bringing the total number of members to nine.

Legal Status
On March 14, 1977, President Carter signed an executive order designating IFDC as a

public international organization under U.S. laws. This designation entitles IFDC "... to
enjoy the privileges, exemptions, and immunities conferred by the International
Immunities Act," a status sought by IFDC since its inception in late 1974.

Program Development and Activity
IFDC programs continue to develop along two general directions: fertilizer research

and development and market development assistance. In the area of research, much of the
planned activity still awaited full staffing complements and final equipping of laboratory
and pilot-plant facilities. Research activities carried out in 1977 included soil science
research in phosphorus and nitrogen and laboratory-scale fertilizer technology studies,
especially in granulations of phosphate rock and soluble salts. IFDC staff members
continued to extend market development assistance through technical assistance missions,
training programs, and participation in fertilizer-related meetings, seminars, and con-
ferences held in the developing countries and elsewhere.

New Collaborative Agreements
A number of collaborative agreements with international and national organizations

led to the launching of several cooperative projects by the end of 1977. Several staff
members were outposted in the developing countries as part of these projects.

IFDC-Centro Internacional de Agricultura Tropical (CIAT)-As part of a collaborative
IFDC-CIAT research project on phosphate fertilization of tropical soils in Latin America,
IFDC soil scientists, Dr. William Fenster and Dr. Alfredo Leon, were stationed at CIAT in
Cali, Colombia, in late 1977. The project, financed for the initial 2 years of operation
through a grant from Canada's International Development Research Centre (IDRC), is an
extension of IFDC research on the mechanisms affecting the rate of dissolution and
residual availability of phosphorus from a variety of P sources used on acid soils of Latin
America.
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IFDC-International Rice Research Institute (IRRI)-A joint IFDC-IRRI research

program aimed at developing and introducing more effective nitrogen fertilizer materials

and management practices for lowland rice-growing areas was agreed upon in 1977. As

part of this program, IFDC outposted Dr. Eric Craswell, IFDC Soil Scientist, at IRRI for

a 2-year period beginning in January 1978. Additional funding is being sought by lFDC-
IRRI so that a more intensive and integrated program of research-basic to applied-can

be developed with the goal of increasing the efficiency of currently used nitrogen fertil-

izers used on rice.

IFDC-Korean Institute of Science and Technology (KIST)-IFDC and KIST entered

into a cooperative research project to develop a controlled-release fertilizer based on urea

with nutrient-release characteristics that more closely match the needs of rice varieties

common to Korea and other Asian countries. KIST is testing indigenous materials for use

as sealants in controlled-release nitrogen fertilizers.

Phosphate Beneficiation Pilot Plant Wet-Process Phosphoric Acid/

NOMINAL PRODUCION RATES Nitric Phosphate Pilot Plant
Primary crushing 1,000 kg/hour rock Nominal production rates 10 kg/hour rock feed

Flotation 100 kg/hour ground rock

IFDC
PILOT
PLANTS

Bulk-Blending/Granulation
Pilot Plant
NOMINAL PRODUCTION RATES

Bulk blending 1,000-5,000 kg/hour
Granulation 200-1,000 kg/hour
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FERTILIZER TECHNOLOGY RESEARCH AND
DEVELOPMENT

Engineering research at IFDC is directed at helping to develop more appropriate
technology for the resources of developing countries. An important tool assisting IFDC
researchers is the new physical research facility designed to evaluate many different
routes to producing chemical fertilizers better suited to the tropics and subtropics. IFDC
technologists hope to develop and improve process operations, produce materials for
agronomic testing, and provide training opportunities for individuals from other
organizations.

Pilot Plants and Laboratory Capabilities
Three key pilot plants-crushing/grinding/beneficiation, bulk-blending/granulation,

and wet-process phosphoric acid/nitric phosphate-are being established initially. Each
plant is designed for maximum flexibility to vary process conditions. During 1977, IFDC
engineers worked on pilot-plant designs, equipment and plant structure specifications,
procurement, and preparation of the engineering research building for pilot-plant installa-
tions. In addition, an active and continuing in-service staff training program on fertilizer
process engineering was initiated in 1977.

Wet/Dry Beneficiation Plant-When the pilot-plant facilities are completed in 1978,
IFDC will have an operating beneficiation research facility capable of generating cost and
process data for upgrading phosphate rocks of many types. It will also afford an oppor-
tunity for training activities. This plant is designed for use in upgrading phosphate rocks
of many types and can handle almost all process operations- from simple to complex.
This unit is designed to be adaptable for new technology developed from laboratory
process studies. Beginning in 1977, much staff time has been devoted to the design of the
sample preparation laboratory, the crushing and grinding area, and the wet-beneficiation
pilot plant.

Bulk-Blending/Granulation Plant-IFDC considers the technology of producing and
using solid fertilizers to be most relevant to tropical and subtropical areas. The bulk-
blending/ granulation pilot plant is capable of producing many different granular fertilizer
products-conventional and experimental-for testing. It has design features which allow
reliable extrapolation of cost requirements to commercial-scale manufacturing. It also has
been designed to serve as a working model for training programs in process engineering,
plant operation and maintenance, and bulk blending and bagging. Startup is planned for
August 1978. During 1977, laboratory- and intermediate-scale granulation work was
initiated with rented equipment. Two areas of research were especially promising-
minigranulation of materials like phosphate rock and granulation of soluble salts such as
ammonium sulfate or potassium chloride.

Wet-Process Phosphoric Acid Plant-IFDC is developing a comprehensive research
program to carry out studies using phosphate rock or concentrates for production of
wet-process phosphoric acid. In addition to laboratory-scale equipment, a small pilot
plant is planned to generate information on the behavior of different feedstocks in the
manufacture of phosphoric acid and nitric phosphates. This unit is designed for maximum
flexibility to simulate dihydrate, hemihydrate, hemihydrate-dihydrate, and nitric acid-
based processes. This unit serves as a link between the beneficiation and granulation pilot
plants.

Laboratories--IFDC has developed strong analytical instrumentation capabilities. In the
Agro-Economic Division there are several major pieces of scientific instrumentation. The
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auto analyzer is used to determine the concentration of ammonia, urea, nitrate, or nitrite
in liquid samples. Qualitative and quantitative analyses of gas mixtures are carried out on

a gas chromatograph. Elemental analyses are performed on the atomic absorption
spectrometer. The isotope mass spectrometer is used to determine the percentage of 1 5 N
in samples resulting from experiments with tagged 1 5N fertilizer. In the near future an

instrument will be obtained to measure the activity level of radioactive samples resulting
from experiments using radioactive tagging. The Technology Division also has major
instrumentation. A computer controlled X-ray fluorescence spectrometer is used for

qualitatitive and quantitative elemental analysis of liquid and solid samples. In the other
instrument laboratories IFDC has equipment to do qualitative and quantitative analyses
of liquid and gas samples. In addition to this equipment, IFDC will obtain an electron
microscope, an X-ray diffraction system, and some thermal analysis equipment in 1978.

Growth Chambers and Greenhouse--Since IFDC is situated in a temperate climate,
facilities simulating tropical environments are necessary for preliminary agronomic
testing. Growth chambers have been installed capable of varying temperature, humidity,
and light. In the IFDC greenhouse, several cycles of agronomic experiments have already
been completed with maize (phosphorus program) and rice (nitrogen program). Promising
fertilizers and application methods are being moved to testing sites in developing coun-

tries, on and off experiment stations.
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PHOSPHORUS RESEARCH

The Problem
Many soils throughout the world are naturally deficient in phosphorus. Many of the

tropical soils (ultisols and oxisols) are severely phosphorus deficient, and the application
rates of conventional phosphorus materials required to obtain good yields are extremely
high. It may be possible to use less costly and indigenous phosphate sources to provide
adequate sources of phosphorus for the plant, depending on the chemistry and acidity of
a particular soil.

Suitability of Conventional Phosphate Fertilizers-While current high-analysis, highly
water-soluble, and citrate-soluble phosphates are effective on large cropping areas in the
tropics and subtropics, many of these materials also possess serious drawbacks when
viewed from the perspective of developing countries. First, conventional phosphate
production facilities are capital and energy intensive-serious drawbacks for capital-
and energy-deficient countries. Second, with some of the concentrated P fertilizers-
diammonium phosphate (DAP), monoammonium phosphate (MAP), and triple super-
phosphate (TSP), crop utilization of phosphorus is extremely inefficient due to the rapid
fixation which occurs in many tropical soils.

Future Availability of Raw Materials-Phosphate rock deposits are distributed widely
throughout the world. While total reserves appear to be ample to meet global needs in the
foreseeable future, only 20% to 25% of the world's known reserves can be economically
used with present mining and beneficiation technology. The remaining 75%-80% is
considered economically unavailable under present price and technological conditions.
Beyond that, the technology used to mine and beneficiate phosphate ores is extremely
wasteful. It is common to discard up to 50% of the total P2 05 present in the ore during
beneficiation and processing. Currently, major commercial mining activities are restricted
to a few deposits. These easily minable deposits are found mainly in the United States
(Florida and North Carolina), North Africa (Morocco and Tunisia), and the U.S.S.R.
(Kola). Barring new discoveries of high-grade ore deposits, the development of more
efficient (resource-saving) technology for beneficiation or a relaxation of environmental
regulations, mining operations in Florida will. soon have to shift to lower-grade rock.
Shifts have already occurred in the Kola deposits resulting in the U.S.S.R. contracting for
large tonnages of rock from Morocco.

Mining and Beneficiation Methods-The problems associated with the mining and
beneficiation of phosphate ores, coupled with prevailing rates of depletion of high-grade
deposits, are becoming matters of increasing concern because of the potential effects of
phosphate rock shortages on the price and availability of future phosphate fertilizers.
Unless new technology is developed to use many of the phosphate rock deposits currently
unsuitable for commercial exploitation, the cost of phosphate fertilizers could increase
sharply over the next few years. Further, the concentration in supply sources creates the
possibility of cartel control and price manipulation.

IFDC Phosphorus Program

The IFDC phosphorus research program is oriented toward assisting developing
countries to make better use of indigenous resources while at the same time developing a
range of phosphate fertilizers for optimum agronomic performance for the environmental

conditions encountered in the developing countries. IFDC is placing a major emphasis on

the development of phosphate materials that are compatible with developing country
resources, financial capabilities, and transportation, storage, and distribution systems.
This effort requires a high degree of flexibility in product preparation and testing.
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IFDC is placing a major emphasis on the development of phosphate materials that
are compatible with developing country resources, financial capabilities, and trans-
portation, storage and distribution systems. This effort requires a high degree of
flexibility in product preparation and testing,
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Fertilizer Raw Materials Data File
IFDC continued to work in 1977 on its raw materials data file focusing initially

on phosphate rock reserves. This data package, to eventually include information on

phosphate, potash, and sulfur, will contain information on the location of deposits;
detailed mineralogical information on the extent and quality of deposits; current

exploitation methods and uses; published literature references; and, where possible, a
technical evaluation of deposits. A data package of this type is needed to identify areas of

potential research on fertilizer raw materials.

Phosphate Rock for Direct Application
The use of highly reactive phosphate rock for direct application instead of soluble P

fertilizer is attractive for several reasons: capital and operating requirements are relatively
small and the technology is simple and can be labor intensive. Historically, phosphate
rock for direct application has been a subject of controversy due to the unpredictable
value of the material in agriculture. Much of this controversy stemmed from a lack of
understanding that phosphate rocks differed widely in their reactivity or suitability for
use in direct application. It has now been established that highly reactive, finely ground
phosphate rocks can, in soils with high phosphorus fixation capacity, approach the
agronomic effectiveness of soluble P fertilizers, especially if residual crop response is
considered.

Improving the Handling Characteristics-One of the main objections to using even
highly reactive phosphate rock directly is its dusty nature when processed to the finely
divided state (<200-mesh [Tyler]), which is essential to ensuring high phosphorus avail-
ability to the crop. IFDC is looking at ways to improve the physical characteristics of

phosphate rock for direct application without sacrificing agronomic effectiveness. Several
approaches were evaluated during 1977. Minigranules of phosphate rock and other
materials were made in bench-scale equipment, and products were tested by the

Agro-Economic Division. North Carolina (USA) and Sechura (Peru) rocks were being
used, both being classed as highly reactive materials for direct application. Water solutions
of magnesium sulfate, potassium chloride, and urea were used for binding divided rock
particles. The physical properties of the minigranulated material suggest that it can be
handled and stored without excessive dust problems. Preliminary greenhouse tests
indicate that the minigranules have similar agronomic characteristics to finely divided
phosphate rock. Larger-scale tests of handling and application are now needed.

Another means of minimizing the dust problem and still maintaining good agronomic
performance is to treat the finely divided rock with a dust suppressant or with a sus-
pending agent. IFDC, in collaboration with TVA researchers, has a method of placing
finely divided phosphate rock in suspension which results in less than a 5% increase in
volume, but remains in suspension for at least 48 hours. This method of application may
prove useful in areas close to where the rock is ground and where large areas are treated at
one time.

Increasing Phosphorus Availability-Preliminary tests were also carried out using acids
such as phosphoric, sulfuric, nitric, and hydrochloric as binders to promote granulation as
well as produce some portion of the phosphate product in an available form. While much
more work is needed, this approach may prove useful in increasing the agronomic suit-
ability of rocks found in many developing countries. Perhaps as important, the use of an
acid binder potentially allows minigranulation to be carried out without the need for a
drying step (or only requiring minimum drying). This could be a significant advantage in
fuel-deficient countries, especially where byproduct acid is available.

Specialty Phosphates
Specialty phosphates can be prepared from a variety of raw materials and represent

levels of technology between direct application of phosphate rock and conventional
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chemical fertilizer technology. Some factors that may encourage the use of these types of
materials are properties inherent in many indigenous raw materials (e.g., chemical com-
position, low reactivity, low grade), agronomic situation (e.g., soil, climate, crop), and
transportation problems.

Thermal Methods-One type of specialty phosphate is a chemically, thermally altered
phosphate having low water solubility and varying degrees of P availability as measured

by solubility in neutral ammonium citrate. Although thermal phosphates require energy-
intensive processing and are inferior to modem water-soluble materials in terms of P205
content, they stand to offer certain benefits in that low grade, low reactivity, and unusual
composition rocks may be utilized. Also, the slow-release characteristics and retained
contents of secondary and micronutrients may enhance the usefulness of thermal phos-
phates for some tropical areas. A preliminary study of thermally treated phosphate rock

(Rhenania phosphate) carried out at IFDC in 1977 indicates that Rhenania phosphate
was more effective in supplying water-soluble phosphorus in soils with high phosphorus-
fixation tendencies than concentrated superphosphate. It appears that this material
should be a good phosphorus source for those tropical soils with relatively high
P-retention capacity, providing its cost can be competitive.

Fermentation Processes-As an alternative to the thermal processes described above,
IFDC has begun some preliminary work on modification of rock availability using various
fermentation products. The basic principle is that waste agricultural products (e.g.,
cassava, rice straw, sorghum stalks, cocoa wastes) are fermented to produce organic acids
(citric, lactic, acetic) which can be mixed with rock to yield a product with increased
phosphate availability. This fermentation might occur at individual farms or at a coopera-
tive. The project is being done for IFDC on a contract with the University of North
Alabama; only preliminary data were available at the end of 1977.

Wet-Process Phosphoric Acid Research
The production of phosphoric acid for fertilizer via the wet-process "gypsum" method

has been practiced commercially for many years. Most existing wet-process technology is
designed to use calcium-type high-grade phosphate ores, available only in a relatively few
places. The basic production scheme involves acidulating phosphate rock with sulfuric
acid and filtering off the resulting calcium sulfate (gypsum) and other insoluble
impurities. A variety of processes are used to produce phosphoric acid with concentra-
tions ranging from 30% to over 50% P2 05 . The quality of the resulting acid is heavily
dependent on the quality of the feedstock.

Indigenous Raw Materials as Feedstocks-Considerable interest exists in developing
countries possessing phosphate ore deposits of problem types (e.g. high in silica, iron and
aluminum, or carbonate) for the development of process modifications and/or operating
techniques to permit satisfactory and economical use of these ores. IFDC is expanding its
research capability to carry out studies using phosphate rock or concentrates for produc-
tion of wet-process phosphoric acid. During 1977 a bench-scale unit was installed and
trial runs were carried out. In normal operation (without acid concentration) a 30% P2 05
can be made. With concentration, a 54% P205 acid can be made. This unit will be
valuable in carrying out comparative tests of problem ores. It also will serve as an
excellent model for research and training.

Smaller-Scale Production Units-In addition to serving as an impartial and non-
commercial information source to developing countries for technical evaluations of ore
deposits, IFDC is also studying the economic feasibility of developing small-scale, less
capital-intensive phosphoric acid production units which can be constructed at a fraction
of the cost of conventional-scale units normally built today. Such smaller-scale units
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(5-10 tons per day) may offer a more appropriate alternative to importing or building
600-ton-per-day phosphoric acid production units, particularly for land-locked countries
where transportation/distribution systems are underdeveloped; market demand is
characterized by isolated pockets of fertilizer use; and small deposits of phosphate rock
are present.

Recovery of P2 05 from Waste Materials
IFDC has been asked to tackle a major problem existing in the Taiba mine in Senegal,

where phosphate rock is mined and processed. There is already about 20 million tons of

slimes on hand. With an annual production of 2 million tons per year of byproduct

slimes, its disposal is becoming a serious problem threatening future production. A small
sample of the slimes was received for exploratory studies, and a proposal has been sub-
mitted to Compagnie Senegalaise des Phosphates de Taiba (CSPT) on a potential method
to economically recover most of the P205 found in these slimes.

Soil Science Research in Phosphorus
The key to development of more efficient phosphate fertilizers for acidic tropical soils

is the understanding of basic phosphate reactions in the soil and the factors which control
them. During 1977, IFDC carried out laboratory and greenhouse studies directed at devel-
oping infornation needed for the rational design of improved fertilizers for phosphorus-
deficient soils found in the developing countries. In the area of soil chemistry studies,
research in 1977 produced considerable information on the factors that affect the
dissolution of phosphate rocks in soils. Such information bridges the gap between the
characterization of rock and the results from agronomic trials. Comparisons were made of
laboratory methods for predicting the agronomic potential of various rocks for direct
application. A simple chemical method was developed for evaluating the potential of
granulated phosphate rock for direct application. This new promising method of mixing
H-resin and sand with granulated phosphate rock revealed high correlation coefficients of
predictability. Previous field research in Colombia led to the development of the
collaborative IFDC-CIAT phosphorus research project mentioned earlier. In addition to
field research in Colombia during 1977, IFDC soil scientists and contract researchers
carried out laboratory and greenhouse research at IFDC to determine how agronomic
effectiveness of different phosphorus fertilizer materials is affected by soil properties,
crop type, and levels of management. Experiments were initiated to evaluate the initial
and residual phosphorus availability of phosphate materials with a range of granulation
treatments.

Economic Evaluation of Alternative Sources of Phosphorus
The increasing costs associated with the extraction, processing, and distribution of

P205 and the problems of "phosphorus fixation" associated with the use of soluble P
fertilizers on certain tropical soils stand to deprive large tropical farming areas of ade-
quate fertilization for productive agriculture. During 1977 IFDC Agro-Economic
researchers developed a framework to evaluate various sources of phosphate. The model
captures the initial season response to fertilizer as well as the residual value of different
materials such as TSP and phosphate rock for direct application. Preliminary economic
analyses indicate that the initial production cost advantages which a unit of P205 has as
phosphate rock over the more concentrated, highly processed TSP, can be eroded away
where distribution costs represent a large part of actual farm-gate prices. Thus, only
market areas relatively close to sources of reactive phosphate rocks appear economical in
today's market situation. However, preliminary studies indicate that, as the cost of a unit

of P205 trends upward, the cost advantage of phosphate rock for direct application
improves relative to materials such as TSP. Research on the economics of using various P
fertilizer materials is receiving increased attention in the 1978 program year.
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NITROGEN RESEARCH

The Problem
Adequate supplies of nitrogenous fertilizers are essential to meeting the food require-

ments of the world's expanding population. Food crop demand for nitrogen has long
exceeded the ability of known natural biological fixation sources of nitrogen to meet

needs. There is a great need for fertilizer nitrogen in the developing countries. Yet, forces

exist that are holding back the expanded use. Farmers in developing countries face high
real costs when using these fertilizers due, first to the high level of nitrogen loss occurring
when currently available materials are used in tropical and subtropical agriculture and,
second, because of the rising costs associated with producing and distributing nitrogen
fertilizers. Currently, most of the world's nitrogen fertilizers are manufactured using
ammonia made in the Haber-Bosch process developed in the early part of this century.
This process utilizes nitrogen from the air and hydrogen from natural gas, naphtha, fuel
oil, or coal in combination with steam. Natural gas is the dominant raw material providing
70% of the world hydrocarbon source for ammonia (95% in the United States). This

inextricable link between the energy situation and the production of nitrogen fertilizers

has been a subject of concern in recent years. Fears of impending shortages of natural gas,

fuel oil, and naphtha, and upward spiraling prices have raised questions about the future

availability of nitrogen to feed expanding agricultural production. Further, with prilled

urea, the prevailing fertilizer material used in the developing countries, and the general

application practice of broadcasting with only minimal incorporation into the soil,
nitrogen losses in the order of 40%-70% of the actual nutrient applied often occur.

Under extreme conditions nitrogen losses may be even greater.

IFDC Nitrogen Program

Although urea is a high-analysis, relatively inexpensive source of nitrogen, it is not a

perfect material for the conditions encountered in many developing countries. Urea poses
problems in handling, storage, and use in hot, humid, or arid conditions. Further, due to

undesired chemical reactions, conventional urea in its common forms (prilled or granular)
cannot be used in bulk blends with TSP, a major phosphorus material used in crop
production. It is unlikely that a new nitrogen material will be developed over the next 20

years that will replace the major fertilizers-urea, ammonium sulfate, and ammonium
nitrate-now being used in developing countries. Thus, a major portion of IFDC research
on nitrogen is on ways to modify existing materials and methods to improve uptake of

fertilizer nitrogen by plants. During 1977, IFDC scientists focused their attention on

nitrogen losses in lowland rice cultivation primarily in Asia. Specific attention has been

given to the study of losses via ammonia volatilization. Research done to date in the

tropics and subtropics has not produced a full understanding of the nitrogen/soil/water/
plant interactions under various environmental conditions. Gaining such knowledge and

relating it to losses occurring with the use of present-day fertilizers are basic to IFDC
efforts to improve nitrogen efficiency. Research at Headquarters is integrated with field

experiments at various developing country locations in collaboration with national and

international institutions. The initial crop focus is on rice, although research on other
food crops is planned.

Emphasis on Modifying Urea Materials and Application Methods
Given the dominance of urea from a use and production standpoint in developing

countries, a major portion of IFDC's nitrogen program is directed toward developing and

transferring technology to improve its use efficiency and handling properties. Two general

approaches are being pursued: controlling nutrient release through coatings and the

development of materials and methods for deep (point) placement of nitrogen, either by
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A major portion of IFDC's nitrogen prgram is directed toward developing and
transferring technology to improve the use e ficiency and handling properties of urea.
Two general approaches are being pursued: - controlling nutrient release through
coatings and the development of materials and methods for deep (point) placement
of nitrogen.
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hand or through the use of simple equipment; the combination of point placement and
controlled release is also being evaluated in agronomic experiments. This material is
stronger than prilled material and can be bulk blended with DAP and MAP. The particle
size of granular urea can be adjusted from normal granules to supergranules using
modified process equipment. Granular urea is also an important modification over
currently traded prilled urea and is an improved substrate for coating with sulfur and
other substances to obtain controlled-release materials.

Controlling Nutrient Release-The best known experimental controlled-release fertil-
izer currently available for use is TVA's sulfur-coated urea (SCU). This material, which is
free flowing and nonhygroscopic, goes a considerable way toward meeting the needs for a
single application material for crops having a long growing season. For rice, SCU is
applied in one broadcast treatment at the time of final harrowing of the paddy and may
be particularly useful for the typical Asian farmer who has problems of water and fertil-
izer management. Additionally, a coated material like SCU, unlike urea, can be mixed
with TSP for use in bulk blends. Although the technology of coating granular urea with
sulfur is quite developed, the coating process may add as much as 30% increase in price
over basic urea. Further, the use of sulfur in the coating presents a problem for many
developing countries which lack adequate quantities of this raw material. IFDC
researchers are looking at ways of improving the efficiency of urea through variations in
granule size, surface characteristics, and surface coatings.

Materials for Deep Placement-Researchers are looking for economical ways to place
urea beneath the soil surface as a method of reducing losses. One approach, an evolution
of the Japanese mudball, is the production of urea supergranules and/or briquettes. The
supergranule may also be a more economic size to apply a coating for controlled release,
thus, achieving deep placement and controlled release in a single particle. Another
approach is to put the urea into a solution (mix with water 1:1) and inject the solution
into the reduced soil zone with a simple applicator. This approach, which eliminates the
volatilization process, may become a viable method to improve nitrogen efficiency if an
applicator can be produced at a price within the purchasing power of the small farmer.
IFDC begins testing of a prototype injector at IRRI in 1978.

Producing Modified Urea Materials
IFDC technologists are providing a number of experimental nitrogen materials for

agronomic screening in combination with various placement methods. In 1977, because
pilot-plant production units were still under construction, IFDC was not able to produce
sufficient materials for widespread testing. IFDC has assembled a small bench-scale
coating unit for laboratory studies of various coatings to be applied to supergranules
and to more conventional-sized urea. To supplement current IFDC capability, a contract
was initiated with KIST to develop a superior coated nitrogen fertilizer having the pro-
perty of a triggered nitrogen-release mechanism to better match crop needs, especially
paddy rice. KIST is testing substitute coatings and sealants for SCU, such as locally
available byproduct waxes. In 1978, IFDC will have pilot-plant facilities to produce larger
quantities of modified urea materials for testing.

Improved Use of Byproduct Nitrogen Materials
Granulation of soluble salts has been tried in the past with poor results, mainly due to

the weakness of the granulated product. During 1977, IFDC developed a process in the
laboratory which produces strong granules of soluble salts such as ammonium sulfate and
potash. In the case of nitrogen, the potential application of this process would be to
granulate byproduct ammonium sulfate generated, e.g., from a caprolactam (plastics)
plant. From this byproduct material a good quality product was made that appears to be
well suited for bulk blending or direct application. An application for a patent on the
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granulation of soluble salts has been filed by IFDC. Pilot-plant operations to develop
engineering information are planned for 1978 to substantiate laboratory results.

Soil Science Research in Nitrogen
Basic soils research is underway to assess quantitatively the importance of the different

mechanisms of nitrogen loss. Three mechanisms- denitrification, ammonia volatilization,
and leaching-are being studied. This research is directed toward providing IFDC technol-
ogists with a rational basis for the development of new and more efficient nitrogen
fertilizers tailored to the tropical and subtropical conditions found in many developing
countries. Researchers to date identify three primary methods of improving nitrogen
uptake by rice. These are: (1) split applications so that nitrogen is applied during periods
of peak crop demand and, thus, minimizing the quantity of fertilizer susceptible to losses;
(2) deep placement of the fertilizer nitrogen in the active rooting zone of the plant and
beneath the oxidized layers; and (3) various coatings and inhibitors to control the release
or availability of nitrogen in the soil to match more closely the nitrogen needs of the
plant. All of these methods have some disadvantages. Split applications and ways to place
sufficient nitrogen in the reduced plowed layer have required extra labor-a discouraging
factor, in many cases, for farmer adoption. Coated materials like SCU, while more effec-
tive than straight urea, are more expensive to produce and may require raw materials
which are not found in developing countries. Such factors may restrict the commercial
production and use of coated materials.

IFDC's approach of coating a urea supergranule (1-3 grams) with sulfur (SCSG) or
other materials for deep placement offers a number of potential advantages as a concept
over past methods. First, SCSGs provide sufficient nitrogen in a single application to meet
the needs of the rice crop. Secondly, the combination of controlled release and deep
placement substantially improves the use efficiency of the fertilizer nitrogen applied by
reducing losses caused by leaching and volatilization. Finally, the cost of coating a larger
urea granule may be less per unit of weight than with a smaller granule. In a 1977 green-
house experiment a variety of conventional and experimental fertilizers were used for rice
grown in two soils subjected to both continuous and intermittent flooding. The green-
house results demonstrated a dramatic increase in fertilizer nitrogen recovery by the plant
(over split application of urea) when deep placement and controlled release (as with the
SCSGs) are combined. Data from the experiments conducted in 1977 suggest that
ammonia volatilization was a major mechanism of nitrogen loss. Other greenhouse and
growth chamber studies suggest that urea, which, upon hydrolysis, provides its own
alkalinity to promote ammonia loss, ammonia volatilization may be an important
mechanism of loss when urea is broadcast on many farmers' fields.

Economic Evaluation of Modified Urea Materials
An economic evaluation of a Bangladesh experiment on the comparative agronomic

performance of split applications of urea, basal application of SCU, and deep placement
of urea mudballs, supergranules, and briquettes indicated that for both continuously and
intermittently flooded situations, SCU had the best potential to increase the efficiency of
nitrogen fertilization. In this same experiment, the nitrogen performance of urea super-
granules was not statistically different to that of split applications of urea. Urea mudballs
gave the poorest performance of all sources. Since the price of SCU-nitrogen is greater
than that of urea-nitrogen, additional economic analysis is required to determine if SCU
basal has the potential to increase economically the efficiency of nitrogen fertilization
compared with split applications of urea. Further, since the data analyzed are from
experiment station trials, farm-level testing is needed to determine if similar results will be
obtained.
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RESEARCH ON OTHER NUTRIENTS

Sulfur

The increasing incidence of sulfur deficiencies throughout the tropics combined with
the declining popularity of sulfur-bearing fertilizers, such as ammonium sulfate (AS) and
single superphosphate (SSP), has led IFDC to initiate a research program on ways to meet
the sulfur requirements of crops grown in developing countries that have sulfur-deficient
soils. During 1977, Dr. Graeme Blair, acting as an IFDC Consultant while on leave from
the University of New England, Australia, prepared a literature review and position paper
documenting the need and possible objectives for a research program on sulfur. This
report has served as a starting point for IFDC to develop a program to evaluate and
modify currently available sulfatic fertilizers to meet the needs of tropical soils and crops.

In late 1977, IFDC began planning a soil microbiology laboratory for research on
sulfur and its interactions with other nutrients. Staff will be hired in 1978 to map out
program directions in greater detail and to equip the laboratories. In a general sense,
however, the program will include workshops and other meetings to bring sulfur
researchers from developing countries together; laboratory studies to survey, identify,
and, if necessary, develop more accurate methods of determining sulfur levels in soil and
plant samples; laboratory and greenhouse studies on fertilizer reactions in tropical soils to
ascertain the release pattern of fertilizer sulfur and its effect on soil pH and the avail-
ability of other nutrients; and field studies to determine the agronomic efficiency and
residual value of various sulfur sources and the long-term consequences of various treat-
ments on soil pH and nutrient availability.
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MARKET DEVELOPMENT ASSISTANCE

At IFDC market development assistance refers to a wide range of research, technical
assistance, and training activities directed toward the expansion of economically sound
fertilizer sectors in developing countries.

Research Activities

Constraints on Fertilizer Use
Matching fertilizer supply with demand is only possible through a good understanding

of the factors affecting farmers' decisions to adopt and use fertilizer materials. Knowledge
of constraints to increased fertilizer use is necessary to develop public policies to
accelerate this use. IFDC researchers are trying to thoroughly understand the forces
affecting fertilizer adoption and demand in developing countries and how policy action
might stimulate supply and demand. An extensive review of the literature reveals the need
for an interdisciplinary approach when trying to explain or estimate fertilizer demand.
IFDC has formed a research team made up of physical and social scientists who are
considering the influence on fertilizer adoption and demand of a broad range of
economic, social, and physical factors, including the influence of soil and agroclimatic
variations. Specific research proposals for collaborative projects have been developed for
Bangladesh, the Dominican Republic, Guatemala, and India. Although no official agree-
ments were signed in 1977, IFDC staff members became involved in country-specific
research discussion in several countries. In Bangladesh, a tentative agreement with the
Bangladesh Rice Research Institute led in 1977 to the development and pretesting of the
country-specific questionnaire, training of collaborating field personnel, and selection of
testing sites. The Bangladesh Agricultural Research Council has assumed coordination for
the project, which begins in 1978.

Guatemala Field Research-An IFDC Rockefeller Postdoctoral Fellow began field
research in Guatemala in late 1977. How farmers reach decisions and the range of choices
the farmer faces (e.g. soils, weather, prices, risk, credit, fertilizer availability, knowledge,
etc.) are the focus of this research. Farmers operating under diverse conditions are being
interviewed as the basis for developing a series of models which specify the factors
affecting farmer decisions on the adoption and use of fertilizer and other improved
practices. These models will be tested with data from a representative sample of farmers
from the same area. If the models prove to be good predictors of farmer fertilizer deci-
sions, the data will be used to develop farm-level fertilizer demand estimates for
Guatemala. IFDC is receiving assistance from several Guatemalan public agriculture
agencies, primarily the Institute of Agricultural Science and Technology (ICTA) and the
General Directorate of Agricultural Services (DIGESA). The results of this study, to be
completed in 1979, will be published in Spanish and English.

Public Policy Research
The goal of public policy research at IFDC is to evaluate the relative effectiveness and

impact on economic development (including equity considerations) of different price
support, subsidy, and credit programs. This research is intended to provide guidelines to
policymakers who formulate fertilizer policies. During 1977, policy researchers reviewed
the literature and prepared a conceptual framework for analyzing alternative policy
options. IFDC researchers made contributions to a fertilizer analysis of west Africa;
various IFDC seminars and training activities; and at conferences held in the Philippines,
Thailand, and India on fertilizer-related issues. Several country-specific studies begin in
1978. Planned are a series of regional and national policy studies in cooperation with
other international centers and national governments.
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Matching fertilizer supply with demand is only possible through a good under-
standing of the factors affecting farmers' decisions to adopt and use fertilizer
materials. IFDC researchers are trying to thoroughly understand the forces affecting
fertilizer adoption and demand in developing countries and how policy action might
stimulate supply and demand.
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Economic Evaluations of Fertilizer Materials and Practices
Economic evaluations of different fertilizer materials and practices provide the

ultimate test of experimental ideas. IFDC researchers initiated activities in 1977 to
develop an analytical framework for comparing slow nutrient-release materials such as
sulfur-coated urea (normal and supergranules) with straight urea, ammonium sulfate, and
ammonium nitrate. Also, a framework was needed to compare relatively insoluble phos-
phate fertilizers, such as finely ground phosphate rock and thermal phosphate, with more
soluble materials, such as TSP and DAP; this also was developed in 1977.

Outreach Services

Three service units, each with specific responsibilities in engineering, market develop-
ment and analysis, and human resource development, have been established to support
technical assistance and technology transfer programs in developing countries. In
responding to technical inquiries for assistance, IFDC relies on its permanent staff as well
as on a host of consultants, many of whom are with TVA.

Engineering Service Unit
This unit helps identify production and distribution problems associated with the

transfer and use of improved fertilizer technology, responds to requests for short-term
technical assistance, and transmits information back to the research divisions on problems
requiring research and development to provide solutions. In 1977, the Engineering Service
Unit responded to technical inquiries from over 20 countries. In addition, this group
provided technical assistance to organizations in eight countries. Such assistance took the
form of IFDC teams traveling to specific countries or developing countries sending their
staff to Muscle Shoals.

Market Development and Analysis Group
IFDC is rapidly becoming an important source for market development fertilizer

information, analysis, and experimental materials for testing. In the information area,
data are being compiled and analyzed in such areas as fertilizer plant investment, w9rld-
wide production capacity, fertilizer price trends, country inventories, raw material
deposits, and fertilizer distribution and transportation costs. Future data to be gathered
include agronomic response of key crops and benefit:cost analysis of fertilizer use. IFDC
draws upon TVA-FAO fertilizer data files, national governments, and private sector
organizations in developing this information base. In 1977, IFDC staff members were
involved in market development studies covering fertilizer sectors in 13 countries. Such
studies took the form of regional and national surveys. The frameworks used to analyze
fertilizer sectors have varying degrees of sophistication. IFDC also sent quantities of
experimental fertilizer materials to other research organizations. In 1977, a variety of
nitrogen and phosphorus fertilizer materials were shipped to over 20 countries for testing.
In responding to requests for fertilizer materials, IFDC provides information about the
material including recommended methods of storing, handling, and using the various
materials. IFDC also provides assistance on analytical methods to evaluate data from
fertilizer trials.

Human Resource Development Service Unit
This unit has the responsibility of coordinating a variety of conferences, seminars, and

training programs. IFDC can provide the setting for both individualized and group
training programs for up to 60 persons at one time. The training center includes offices
for visiting trainees, a television studio, and facilities for closed-circuit television
programs, and a photographic and graphic arts department. In addition to programs
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offered at Headquarters, IFDC also offers programs which are developed for delivery in
cooperation with other organizations. IFDC training programs and conferences reached
individuals from 18 countries during 1977. At Headquarters, the completion of the 1-year
factory maintenance course for eight Bangladesh engineers and the first IFDC
Distribution Seminar with 19 participants from 11 countries were the major group
activities. Overseas, the Fertiliser Association of India/IFDC 1977 Seminar in New Delhi,
India and the West Africa Soils Workshop, Accra, Ghana, were also important to the
IFDC outreach program.

At IFDC market development assistance refers to a wide range of research,
technical assistance, and training activities directed toward the expansion of
economically sound fertilizer sectors in developing countries.
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HIGHLIGHTS OF TECHNICAL ASSISTANCE ACTIVITIES

IFDC Regional Coordinators for Latin America, Africa, and Asia helped orchestrate
1977 program activities in each region. In responding to requests for assistance, IFDC
called upon individuals from all divisions as well as from outside the Center. TVA con-
tinued to provide valuable backstopping in this endeavor.

Latin America

Colombia
Monomeros Colombo-Venezolanos, S.A.-A technical assistance team of

Dr. R. T. Smith, IFDC Regional Coordinator for Latin America, and Mr. J. J. Schultz,
IFDC Chemical Engineer, traveled to Barranquilla, Colombia, in early 1977 to consult
with officials at MONOMEROS. IFDC assistance focused on two subjects: the utilization
and installation of recently acquired used bulk-blending machinery and the development
of a production and marketing program that integrates existing MONOMEROS produc-
tion facilities with newly acquired equipment. IFDC assisted MONOMEROS in a program
to introduce bulk blends in Colombia with the preparation of two specialty bulk blends
for testing by the Colombian Coffee Federation (FEDECAFE), a major customer. Field
tests by FEDECAFE indicated that up to 75% of the potash content could be supplied as
potassium chloride and thereby yield potentially higher grades at lower costs than relying
totally on potassium sulfate. Quality bulk blends were made using a mixture of potassium
sulfate and potassium chloride.

Dominican Republic
IFDC first provided technical assistance to the Government of the Dominican

Republic (GODR) in 1975 in the development of a fertilizer marketing strategy design to
expand food production on small-to-medium size farms. The GODR concluded that
reaching the small farmer with new farm input technology would be difficult through
traditional private sector marketing channels. This situation prompted GODR to initiate a
pilot-scale small farm store program in 1975. By the end of 1976, 18 stores with ware-
houses were in operation serving 28,000 small farmers. In 1977, the number of stores in
operation was expanded to 35. By 1978, it is projected that 60,000 farmers will be served
by the stores. In 1977, Dr. R. T. Smith, IFDC Regional Coordinator for Latin America,
reviewed the small farm input store program for USAID, which provided loan money to
the GODR to launch the program.

Ecuador
In response to a request from Fertilizantes Ecuatorianos S.A. (FERTISA) through

USAID, IFDC sent Mr. J. J. Schultz and Dr. R. T. Smith to identify technical assistance
requirements related to FERTISA production, marketing, and use. Recommendations
were made on ways to modify existing production facilities to increase operating effi-
ciency as well as marketing strategies to strengthen FERTISA's position in the marketing
of both nationally produced and imported materials.

Uruguay
At the request of the Cooperative League of the USA (CLUSA), IFDC Regional

Coordinator for Latin America, Dr. R. T. Smith and CLUSA Consultant, Mr. Harold
Jordan, traveled to Uruguay in mid-1977 to assist the Cooperativa Agropecuaria Limitada
de Sociedades de Fomento Rural (CALFORU) with its member fertilizer demand and
supply alternatives. In 1977, CALFORU had approximately 200 local cooperative
association members, half of which handled fertilizer. Since 1970, when CALFORU
began to sell fertilizer to member co-ops, it has become the fourth largest distributor in
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Uruguay, relying almost totally on imported materials. As of 1977, CALFORU supplied
around 50% of total member demand. The remaining fertilizer demand is purchased
directly, usually from Uruguayan producers. IFDC reviewed CALFORU's market situa-
tion and made recommendations regarding the management of current distribution

operations. Recommendations were also made on the establishment of long-term contrac-
tual arrangements for imported materials as well as the possibilities for entering into
actual production.

Africa

Senegal
IFDC is assisting the Senegalese government agency, SODEVA, with research relating

to the response of peanuts (groundnuts) and millet to various levels of fertilizer in

different areas of the groundnut basin of Senegal. The objective of this assistance, which

was initiated in 1975 by TVA Consultant, Dr. Wesley G. Smith, is to provide the
Government of Senegal with research data and analysis to recommend fertilizers to
farmers on an economic basis. The research project includes farm-level trials, statistical

analyses, and agro-economic interpretation of field-level trials and research data generated

by other organizations, test demonstrations, and a farmer survey on fertilizer preferences.

Asia

Indonesia
The Indonesian fertilizer manufacturer, P.T. PUSRI, has embarked on a program to

modernize its oldest urea fertilizer plant. IFDC, in accordance with its strong interest in
the transfer of granular urea technology to Asia, sent two chemical engineers,
Mr. D. R. Waggoner and Mr. M. T. Frederick, to P.T. PUSRI to provide technical assist-
ance in the conversion of PUSRI I fertilizer plant from prilled to granular urea.
Anticipated changes call for the conversion of the fertilizer finishing section to the

production of granular urea utilizing the pan-granulation process. These changes will
improve plant efficiency, lower maintenance costs, reduce air pollution, eliminate the
need for rebuilding the prilling tower, permit production of granular urea which has
superior physical properties and can be used in bulk handling and blending NPK-type
fertilizers, and provide an excellent substrate for possible future controlled-release fertil-
izers. PUSRI engineers worked with IFDC and TVA on design parameters and equipment
specifications. IFDC also provided assistance in evaluating construction bids and equip-
ment vendors and will follow through on the installation and initial operation phase.

India
IFDC and TVA engineers worked with the Fertilizer Corporation of India (FCI) on

detailed drawings and equipment specifications for a 20-ton-per-hour demonstration-scale

urea ammonium phosphate plant (UAP). In addition to design specification work for the

UAP plant, the FCI engineers investigated the pipe-cross reactor for potential use in FCI

granulation plants (including the UAP facility) and also studied process operations for

producing controlled-release coated fertilizer materials.

Nepal
Two IFDC staff members, Mr. Fred Klein, Chemical Engineer, and Mr. Bill Barnett,

Civil Engineer, traveled to Nepal at the request of USAID to offer recommendations on
the design of structures and appropriate bagging to protect the quality and quantity of
fertilizers stored under humid conditions, methods for salvaging fertilizers that have
become unsuitable because of improper handling and storage, and alternatives for trans-
porting fertilizer to the Hills area of Nepal. The team visited with government officials
and made field trips to inspect handling and storage facilities. A number of changes in
building designs and bagging materials and methods were suggested.
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DEVELOPMENT PLANNING ASSISTANCE

Arab States Fertilizer Study
In early 1977, two IFDC staff members, Dr. R. B. Diamond, Regional Coordinator for

Africa, and Dr. D. H. Parish, Regional Coordinator for Asia, and one consultant,
Dr. Harvey Stangel, participated in a fertilizer sector review in Tunisia, Algeria, Morocco,
Jordan, Syria, Iraq, Kuwait, and Egypt. The study was sponsored by the United Nations

Development Programme (UNDP) at the request of the Industrial Development Center of

the Arab States (IDCAS) with the cooperation of UNIDO and the Arab Federation of

Chemical Fertilizer Producers. The study, to be released under UNDP cover, provides a

comprehensive survey of existing and proposed fertilizer production capacity in those
Arab states listed. Constraints resulting in low production operating efficiency levels were
identified, and recommendations were made for corrective action, particularly in the area
of training. An assessment was made of the current and projected use of fertilizers by the
different countries, as well as the constraints affecting agricultural development plans
regarding fertilizer use. Based on this study, revised projections were made on Arab
States' production available for export.

ASEAN Region Fertilizer Study
An in-depth study of the comparative economic advantages and disadvantages of

alternative fertilizer supply strategies for the ASEAN region of Southeast Asia was

undertaken in 1977 with national collaborators participating from Indonesia, Malaysia,
and the Philippines. Five basic scenarios, using assumptions agreed upon by all study team
participants, have been identified for analysis in an IFDC-developed computer model.

These scenarios range from a policy of complete self-sufficiency in nitrogen and phos-
phorus fertilizer production for each country in the ASEAN region to situations where

regional fertilizer demand can be met through either trade within the region or from
sources outside the ASEAN countries. The current study is a continuation of a previous

1975 IFDC/World Bank report on the ASEAN region. The new study benefits from more

current data as well as a more sophisticated economic model for analysis. Expanded
considerations include the possibility of noncoastal production sites, production of NPK
fertilizer by either granulation or bulk blending, the optimum timing of investment and
trade expansion, and economics of scale in plant investment and production.

Economic and Technical Aspects of Fertilizer Production and
Use in West Africa

This report was prepared during 1977 under a USAID contract with Michigan State
University (MSU). IFDC staff members, Dr. R. B. Diamond, Regional Coordinator for
Africa, and Dr. M. S. Mudahar, Economist, coauthored this report with Dr. T. Zalla of
MSU. The purpose of this study was to examine the role of fertilizer in increasing agricul-
tural production in west Africa and to assist USAID in developing a strategy for funding
projects for the production and expanded use of fertilizer in the region. Recommenda-
tions were made covering a broad spectrum of agricultural development issues. The report
concluded that, although the scope of increasing fertilizer use is potentially very large, it
is important to remember that fertilizer is only one input in the overall agricultural
development food production chain. The potential of fertilizer in increasing yields and
agricultural productivity is directly related to the availability of complementary inputs
such as fertilizer-responsive varieties, adequate rainfall or water, pesticides, and appro-
priate farming practices. Institutional support in the form of subsidies, price supports,
agricultural extension, credit, and infrastructural development is needed to facilitate and
expand fertilizer use. Finally, the market demand for agricultural products must be there
to promote dynamic self-sustaining growth in agricultural production.

25



World Bank Study-FERTIMEX
FERTIMEX (formerly known as GUANOMEX), the public sector fertilizer industry of

Mexico, submitted an application to The World Bank for financing of a fertilizer produc-

tion facility at Lazaro Cardenas. The World Bank, as part of its evaluation of the
FERTIMEX loan application, requested IFDC's assistance in evaluating projected fertil-
izer market potential for the production of this facility in relation to fertilizer demand
trends in Mexico. Mr. John Hill, IFDC Marketing Development Specialist, prepared an
evaluation of the FERTIMEX project. This facility, considered necessary to help meet
Mexico's fertilizer demand in the 1980's, is scheduled to come on stream in 1981;
anticipated products are DAP, compound NPK fertilizers, ammonium nitrate, and phos-

phoric acid. The study concluded that the products from the Lazaro Cardenas project are
needed to meet the likely demand for intermediates, particularly phosphoric acid, and
finished fertilizers in Mexico. IFDC's report, which helped The World Bank determine its
decision on the loan request, has also led to the direct collaboration of FERTIMEX and
IFDC in a more in-depth study of the fertilizer situation in Mexico. A report will be
published in 1978.

TRAINING, CONFERENCES, AND SEMINARS

IFDC staff members participated in a number of training programs, workshops, and
seminars during 1977. Some were staged at IFDC Headquarters, often with strong pro-
gram support from TVA. Other sessions occurred in India, Ghana, and Bangladesh.

Formal Courses
IFDC Distribution Seminar-A 9-week seminar on fertilizer distribution began in

August 1977 for 19 participants representing 10 different countries and organizations.

The seminar goal was to increase the participants' knowledge of fertilizer marketing
concepts with particular emphasis on physical distribution systems. A systems approach
was used to analyze and develop methods of marketing and distribution to fit the range
of agricultural conditions encountered in the participants' countries. Included in the
seminar were presentations by IFDC staff members as well as guest lectures by staff from
TVA, The World Bank, U.S. universities, fertilizer industries, and financial organizations.
Field trips were arranged to U.S. port and distribution facilities which handle fertilizer
from the producer to the farmer.

Factory Maintenance Course-Eight Bangladesh engineers from the Bangladesh
Chemical Industries Corporation (BCIC) completed a 1-year "Fertilizer Factory
Maintenance and Instrumentation Course" at IFDC in May 1977. The 1977 phase of the
training program included a short course in organizational development and the formula-
tion of a training program, complete with manuals and visuals, designed to be given in
BCIC fertilizer factories. IFDC training and factory maintenance specialists will partici-
pate in the in-country phase of the maintenance training program to be held at three
BCIC factory locations in early 1978.

Individualized Training
Rotary Foundation Fellowship-A Chemical Engineer, Mr. Prakash Acharya, from the

Mangalore Fertilizer Company in India, began a 1-year program of training at IFDC in
November 1977. Mr. Acharya had 3 years' experience as a shift leader for an ammonia
plant in India. His program of work at IFDC seeks to broaden Mr. Acharya's experience
through his participation in a wet-process phosphoric acid research group. Mr. Acharya is
working with laboratory and intermediate pilot-scale production units.
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IFDC staff members participated in a number of training programs, workshops,
and seminars during 1977. Some were staged at IFDC Headquarters, often with
strong program support from TVA. Other sessions occurred in India, Ghana, and
Bangladesh.
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Technical Orientation for CRA-During July and August 1977, three Brazilian
engineers, Mr. Jorge Soirefmann, Mr. J. Leonel Costa, and Mr. Eduardo Anselmo, from
the Companhia Riograndense de Adubos (CRA) underwent a training program at IFDC
and TVA to help prepare the engineers for the startup and operation of a new mono-
ammonium phosphate (MAP) granulation plant being constructed in the port city of Rio
Grande. As part of the program, the engineers visited phosphate complexes in North
Carolina and Florida which produce phosphoric acid, MAP, DAP, and TSP. Visits were
also made to NPK granular fertilizer plants in Alabama, Mississippi, and Missouri. The
final phase of the assistance involved IFDC-sponsored engineers traveling to Brazil to
assist CRA in training programs for the personnel scheduled to operate the new MAP
facility.

Conferences and Seminars
West African Fertilizer and Soil Fertility Workshop-Ways to step up research on

problems related to soil fertility in west Africa were the focus of discussion at an IFDC-
sponsored 3-day workshop held in May 1977 at Accra, Ghana. The workshop, hosted by
the Council for Scientific and Industrial Research (CSIR) of Ghana, brought together 29
soil fertilizer specialists representing various west African governments and international
agencies. A key conclusion of the workshop was that problems of soil acidity are
becoming more severe in areas where agriculture is being intensified. In particular, the
effects on soil acidity of different fertilizers, liming, manure, and cropping systems were
identified as key research areas. In view of favorable crop response to phosphate rocks of
medium and high reactivity, workshop participants encouraged the continuation of
phosphate rock evaluation studies in countries where such rocks can be delivered to the
farm at a more economical price than soluble phosphate fertilizers. Additional recom-
mendations were made to step up research activities on fertilizer requirements for
different crops as affected by fertilizer-type and nutrient-release patterns. Most partici-
pants were also quick to identify the pressing need to more fully understand the con-
straints to increased fertilizer use in west Africa. Identified as high priority were public
policy studies on the impact of alternative price, subsidy, and extension education
programs.

1977 FAI-IFDC Fertilizer Seminar-Under the direction of Mr. Satya Nand, Executive
Director of the Fertiliser Association of India, IFDC cosponsored the 1977 annual FAI
Seminar held in December with the theme of "A Critical Look at the Fertilizer Industry
Today and by 1990." The seminar goal was to identify directions which will boost the
effectiveness of fertilizer used to produce India's food, future availability of raw materials
for fertilizer production, and recent developments in the production, marketing, and
distribution of fertilizers. IFDC coordinated the preparation of 17 papers for the seminar
authored by IFDC staff as well as invited authors from TVA and other fertilizer-related
institutions. Five IFDC staff members attended the seminar, including Dr. John Hannah,
IFDC Board Chairman, who made a keynote address.

218



COMMUNICATIONS

Visitors Program
An international development organization like IFDC depends on frequent and

continuing contact with other organizations to develop and carry out programs in fertil-
izer research and development, technical assistance, and training. In 1977, nearly 500
visitors, seminar participants, and trainees representing 58 countries traveled to IFDC for

general orientation and in-depth discussions with the fertilizer staffs of both IFDC
and TVA. Other than the United States, countries accounting for the largest number of
visitors in order of magnitude include Brazil, India, Mexico, Japan, Bangladesh, Korea,
Israel, Indonesia, the United Kingdom, Colombia, Ghana, Taiwan, Pakistan, Venezuela,
and Hungary. For each visitor to IFDC a program of orientation meetings and discussions
is arranged. Visitor interests cover a wide range of subjects such as: characterization and
utilization of raw materials, fertilizer manufacturing processes, bulk-blending operations,
factory maintenance and pollution control; soil-science research on nitrogen, phosphorus,
and sulfur fertilization; and market intelligence and capital investment cost information.
This continuing and growing interaction between IFDC staff and individuals from
fertilizer-related organizations throughout the world is an important measure of IFDC's
mission success to ensure that adequate fertilizers and fertilizer know-how exist to help
accelerate agricultural development in developing countries.

Information Services
IFDC serves as both a clearinghouse and an originator of technical information related

to fertilizer production, marketing, and use in the developing countries, with special
emphasis on agriculture in the tropics and subtropics. A variety of publications and
audio/ visual aids, and programs support IFDC communications.

IFDC Report-The intent of this quarterly newsletter is to provide capsulated reports
on the work in progress at IFDC. Thirty-eight stories on program activities were included
in the four editions published (in English and Spanish) during 1977. Approximately
1,300 names were on the mailing list during 1977 (1,000 English, 300 Spanish).

Administrative Publications-The 1975-76 IFDC Progress Report was published in
1977. This report is written primarily for administrators and donors with highlights of
significant program accomplishments. The general information booklet, IFDC Story, was
revised and reissued in 1977. Also a number of IFDC-released articles appeared in news-
papers and magazines in the United States and in developing countries. IFDC's personnel
handbook wias also revised and reissued in 1977.

Technical Bulletins and Scientific Papers-Formalized bulletins, reports, and manuals
are produced as either the output of a reimbursable project or to communicate to IFDC
clientele about a subject of widespread interest. In 1977, seven bulletins were issued for
general circulation. In addition, seven reports were prepared on a confidential basis for
specific organizations on a reimbursable basis. Over 50 papers were prepared by IFDC
staff members during 1977 for presentation at IFDC training seminars, for submission to
professional journals, or in response to invitations to make presentations at conferences,
seminars, and workshops hosted by other organizations.

Audio/Visual Services-Besides preparing graphic illustrations for IFDC papers and
reports, over 20 slide presentations were made for IFDC staff and management covering
individual research projects as well as overview presentations on IFDC goals and
programs. Photodocumentation of IFDC building construction; equipment installation;
and laboratory, training, greenhouse, and growth chamber activity occurred throughout
the year. In addition, a number of poster displays were made for research.and program
presentations by staff.
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Information seivices at IFDC incdude an active visitors program, communications
via telex and letter, publication of technical information, and audio/visual presenta-
tions made by staff members. These services depend on the efforts of many support
staff, some of whom are pictured here.
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PUBLICATIONS

Reports

"West Africa Fertilizer Study (Volumes I-VII)," published by IFDC.
Volume I-Regional Overview
Volume II-Senegal
Volume IV-Upper Volta
Volume VI-Chad

"Economic and Technical Aspects of Fertilizer Production and Use in West Africa,"

T. Zalla, R. B. Diamond, and M. S. Mudahar, IFDC/MSU Working Paper No. 22, 1977.

"Suggested Fertilizer-Related Policies for Governments & International Agencies,"

published by IFDC.
"Progress Report, 1975-1976," published by IFDC.

Papers

"Fertilizer Policy Issues and Implications in Developing Countries," M. S. Mudahar

and P. Pinstrup-Andersen, Presented at the Fertiliser Association of India/IFDC Seminar,

New Delhi, India, 1977.
"Rice Fertilization for Optimum Yields," D. H. Parish and S. K. DeDatta, Presented at

the Fertiliser Association of India/ IFDC Seminar, New Delhi, India, 1977.
"Utilization of Phosphate Rocks for Direct Application to Soils," E. C. Doll and

L. L. Hammond, Presented at the FAO Workshop, Lima, Peru, 1977 (English or Spanish).
"Some Economic and Technical Factors Affecting Utilization of Phosphate Raw

Materials," G. H. McClellan, Presented at the CIBA Foundation, London, 1977.
"Dissolution of Phosphate Rocks in Flooded Acid Soils," S. H. Chien, Soil Science

Society of America Journal, Vol. 41, No. 6, Nov.-Dec., 1977.
"Thermodynamic Considerations of the Solubility of Phosphate Rock," S. H. Chien,

Soil Science, Vol. 123, No. 2, 1977.
"Dissolution Rates of Phosphate Rocks," S. H. Chien, Soil Science Society of America

Journal, Vol. 41, No. 3, May-June 1977.
"Phosphate Rock Characterization," G. H. McClellan and F. J. Klem, Presented at

Fertiliser Association of India/IFDC Seminar, New Delhi, India, 1977.
"Trends in Ammonia Feedstocks," T. P. Hignett, Presented at the Fertiliser

Association of India/IFDC Seminar, New Delhi, India, 1977.
"Prilling Compound Fertilizers," T. P. Hignett, Presented at the Fertiliser Association

of India/IFDC Seminar, New Delhi, India, 1977.
"New Aspects of Fertilizer Technology in Better Exploitation of Plant Nutrients,"

R. C. Horn, Presented at FAO, Rome, Italy, 1977.
"Apatite Composition in Phosphate Rock as Related to Rock's Chemical Reactivity,

Soil Solution P Concentration and Agronomic Effectiveness," G. H. McClellan, Presented

at CLAMATROP, Malaysia, 1977.
"Evolving a National Fertilizer Data System in a Developing Country," Y. H. Chuang,

Presented at the Fertiliser Association of India/IFDC Seminar, New Delhi, India, 1977.
"The Potential Impact of Changes in Income Distribution on Food Demand and

Human Nutrition," P. Pinstrup-Andersen, Presented at Bellagio, Italy, 1977.
"Selected Economic Aspects of Agricultural Research," P. Pinstrup-Andersen,

Presented at Ohio State University, 1977.
"World Fertilizer Market Review and Outlook," J. H. Allgood and P. J. Stangel,

ADIFAL Seminar, San Salvador, El Salvador, 1977.
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FINANCIAL REPORT
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aterhouse &Ca2-32-82-

March 24, 1978

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, 1977 and 1976, and the
results of its operations and changes in fund balances for
the years then ended in conformity with generally accepted
accounting principles consistently applied. Our examin-
ations 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 circum-
stances.
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INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

BALANCE SHEETS

Assets Liabilities and Fund Balances

CURRENT FUND
(unrestricted)

December 31, December 31,

1977 1976 1977 1976

Cash $ 759,792 $ 400,403 Accounts payable $ 337,005 $ 178,374.

Accounts receivable from donors Accrued annual and sick leave 184,480 92,552

(Note 2) 4,806,048 4,874,512 Deferred revenue (Notes 1

Other accounts receivable 111,591 153,826 and 3) 4,826,559 4,874,512
Advances to employees 19,594 8,164 Total liabilities and
Prepaid expenses 95,165 5,397 deferred revenue 5,348,044 5,145,438

Fund balance 444,146 296,864

$5,792,190 $5,442,302 $5,792,190 $5,442,302

PROPERTY AND EQUIPMENT FUND
(Notes 1 and 4)

Buildings $5,491,018 Accounts payable $ 108,839 $ 315,620

Equipment 1,276,033 $ 192,656 Contract retainage 36,699 177,220
Leasehold improvements 60,587 Total liabilities 145,538 492,840
Construction-in-progress 3,825,036
Less - accumulated depreciation (177,833) (47,603)

Fund balance 6,443,680 3,537,836

$6,589,218 $4,030,676 $6,589,218 $4,030,676



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

STATEMENT OF REVENUE AND EXPENSES AND CRANCES IN FUND BALANCES

YEAR-ENDED DECEMBER 31, 1977 WITH COMPARATIVE TOTALS FOR 1976

1977 Total All Funds

.Property and
Current Fund Equipment Fund 1977 1976

Revenue:

Grants received (Note 2) $6,138,639 $6,138,639 $5,225,731

Recovered project costs 160,015 160,015 394,139

Other 1320 1327,3

Total revenue 6,311,861 6,311,861 5,623,300

Expenses:

Research 1,465,401 $ 139,829 1,605,230 869,916

Outreach 800,311 29,106 829,417 610,364

General and administrative 795,629 28,459 824,088 558,814

Total expenses 3,061,341 197,394 3,258,735 2,039,094

Excess (deficiency) of revenue
over expenses 3,250,520 (197,394) $3,053,126 $3,584,206

Other changes in fund balances:

Property and equipment acquisi-
tions from unrestricted funds (3,103,238) 3,103,238

Fund balances, beginning of period 296,864 3,537,836

Fund balances, end of period $ 444,146 $6,443,680

INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

STATEMENT OF FUNCTIONAL EXPENSES

YEAR-ENDED DECEMBER 31, 1977 WITH COMPARATIVE TOTALS FOR 1976

1977 Total Expenses

General and
Research Outreach Administrative 1977 1976

Personnel compensation (Note 3) $ 735,392 $424,269 $417,784 $1,577,445 $ 938,142

Personnel benefits (Note 3) 109,649 68,576 70,441 248,666 185,889

Travel and transportation 160,825 137,350 62,201 360,376 215,728

Occupancy (Note 4) 99,967 27,960 27,809 155,736 44,611

Telephone and 44,470 16,011 25,049 85,530 48,843

Rental of telegraph 28,343 42,327 56,442 127,112 61,157

Contractual research and development 68,559 10,000 78,559 228,603

Other contractual services 105,478 45,584 36,110 187,172 170,133

Institute of International Education fee (Note 3) 43,700 43,700 25,000

Materials and supplies 112,718 28,234 33,797 174 749 78,286

.Postage 11,406 11,406 3,781

Insurance 10,890 10,890 2,520

Miscellaneous 19,388 3,258 22,646 986

Total expenses before depreciation and
amortization 1,484,789 803,569 795,629 3,083,987 2,003,679

Depreciation of furniture and equipment and
amortization of leasehold improvements 25,84 8 8

Total expenses $1,605,230 $829 417 $824,088 $1,258,735 $2.039,094
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INTERNATIONAL FERTILIZER DEVELOPMENT CENTER NOTE 2 - GRANTS:- NOTE 3 - INSTITUTE OF INTERNATIONAL EDUCATION:

NOTES TO THE FINANCIAL STATEMENTS Grants received are sumarized as follows: IFDC has a contract with the Institute of International Edu-

cation (IIE) relating to the employment of personnel of IFDC.

DECEMBER 31, 1977 and 1976 Year ended December 31, All payroll administrative functions are performed by IIE; IFDC
makes advances quarterly to fund salaries, employment taxes and

United States Agency for fringe benefits.

NOTE I - ORGANIZATION AND ACCOUNTING POLICIES: International Development $ 5,700,000 6,900,000
(AID) 4 - FACILITE0:

The International Fertilizer Development Center (IFDC) is International Development NOTE 4 FACILITIES:

a non-profit organization incorporated October 7, 1974 under the Research Center (IDRC) 310,175 Prior to the completion of the building facilities funded

state laws of Alabama. On March 14, 1977, IFDC was designated Rockefeller Foundation 20,511 by a grant from AID, the building used for research and develop-

as a public international organization by executive order of Israel Chemicals Limited 50,000 ment and outreach programs and administrative office space were

the President of the United States. The purpose of the organi- Fertilizer and Pesticide
Authority 10.00 ______ leased. The building used for the research and development and

zation is to improve fertilizers and fertilizer know-how in 6,090,686 6,928,911 outreach programs was leased for a three year period at an

developing countries through research and development, technical Amounts deferred during annual rate of $2,900. Administrative office space and additional

assistance and training and communications. prior year 4,874,512 3,171,332 space for outreach programs were leased on a month-to-month basis;

In the event of dissolution, the articles of incorporation 10,965,198 10,100,243 rental expense was $13,100 and $17,700 for the years ended

Less - Am uts deferred December 31, 1977 and 1976, respectively.
provide that the residual assets of the organization will be Lofutureperiods (4826,559) (4,874,512)

turned over to one or more tax exempt organizations or to the Revenue recognized in cur-
federal, state or local government for exclusive public purpose. rent period $ 6.138,639 S 5.225.731

The following is a summary of significant accounting policies: The current grant from AID was amended to provide additional

A. Property and equipment is stated at cost. funds of $5,700,000 and $6,900,000 during the years ended December

Depreciation and amortization is computed 31, 1977 and 1976, respectively, and to extend the grant period
on the straight-line method over estimated
useful lives ranging from three to thirty from June 29, 1977 to December 31, 1978. The amounts of $4,645,249
years. and $4,860,112 had not been received at December 31, 1977 and 1976,

B. Revenue and expenses are accounted for on an respectively, and were not clearly designated for a specified
accrual basis. In particular, grants of the
United States Agency for International Develop- program period and, accordingly, vera deferred, The amendment
ment (AID) are recorded as receivable for the to the grant provides funds for the construction of new office and
full amount at the date of the grant. Amounts research facilities and equipment. The use of funds by area is
not clearly designated for a specified program r fuu
period are deferred in the balance sheet and unrestricted except that equipment purchases may not exceed $3,022,000.
reflected in revenue when received. Contri- Funds not legally committed at the grant expiration date will re-
butions for reimbursable costs are recognized
as project costs are incurred. vert to AID.

Revenue is restricted only to the extent it The amount of $20,511 from the Rockefeller Foundation grant
is to be used in accordance with the purpose
of the organization unless otherwise indicated. and the amount of $160,799 from the International Development

Research Center grant were deferred at December 31, 1977.



Staff

Office of the Managing Director Fertilizer Technology Division

Donald L. McCune, Managing Director Owen W. Livingston, Director
Paul J. Stangel, Deputy Managing Director Delilah A. Forsyth, Administrative Secretary
Marjorie R. Engel, Administrative Director Debra D. Allen, Chemical Laboratory Analyst*
Kaye F. Barker, Student Worker (Accounting) Veronica 1. Allen, Junior Correspondence Secretary
Iris A. Cifuentes, Bilingual Secretary Ramona W. Balentine, Chemical Laboratory Analyst
Christopher R. Dowswell, Communications Specialist Billy W. Biggers, Jr., Chemical Laboratory Analyst
Roger C. Franklin, Librarian George W. Bolds, III, Pilot-Plant Technician
Debra R. Garrett, Executive Secretary Teresa A. Boswell, Engineering Cooperative Student
Travis P. Hignett, Special Consultant to the Managing Director Shmuel Carmon, Visiting Scientist*
Richard D. Kapocsi, Comptroller* Sen Hsiung Chien, Research Chemist
W. Dianne Kasmeier, Clerk (Purchasing) William R. Clayton, Research Chemist
James M. Kelly, Purchasing Agent Jerry R. Clemmons, Chemist
Janice S. Martindale, Secretary Dwight E. Cline, Technical Aide
Jeffrey F. McGee, Student Worker (Mail Room) Russell A. Dittrich, Metallurgical Engineer
Jean G. Meyer, Mail Clerk Branson E. Downing, Part-Time Safety Engineer
Sidney Painter, Personnel Officer Paul S. Fakunle, Chemical Laboratory Analyst*
'Brenda G. Peden, Accounting Clerk Ernest D. Frederick, Part-Time Technical Editor
Manuel Sanchez-Nelson, Special Assistant to the Managing Director Frances H. Glover, Junior Correspondence Secretary
Debra S. Shedd, General Accountant Atticus B. Harrison, Warehouse Technician
Gwendolyn A. Watts, File Clerk Robert C. Horn, Research Chemist
Linda S. White, File Clerk Barbara A. Jamieson, Engineering Cooperative Student*
Cynthia B. Woodward, Public Relations Officer T. Gail Jarnigan, Chemical Laboratory Analyst

William S. Lawton, Technical Aide
Word Processing Center Guerry H. McClellan, Geologist

Peter H. Peng, Chemical Engineer
Marie R. Stribling, Coordinator Jorge R. Polo, Chemical Engineer
Jane L. Goss, Correspondence Secretary Wyman E. Pyle, Maintenance Technician
Christy J. Jackson, Junior Correspondence Secretary Johnnie W. Riley, Maintenance Technician
Debora K. Killen, Junior Correspondence Secretary James J. Schultz, Chemical Engineer
Brenda B. Slaughter, Junior Correspondence Secretary James H. Stough, Laboratory Assistant
Marie K. Thompson, Junior Correspondence Secretary Andre Varsanyi, Visiting Scientist
Donna W. Venable, Junior Correspondence Secretary Paul H. Whitlock, Maintenance Technician
Lynda F. Young, Part-Time Correspondence Secretary E. Barrie Winn, Chemical Engineer

Agro-Economic Division Outreach Division

William D. Bishop, Director Dennis H. Parish, Regional Coordinator-Asia and Director
Per Pinstrup-Andersen, Director* Donald R. Waggoner, Director*
Linda W. Puller, Administrative Secretary Dianne C. Brewster, Administrative Secretary
Carlos A. Baanante, Economist John H. Allgood, Market Analyst
Bernard H. Byrnes, Greenhouse Supervisor Carl R. Amstrup, Training Coordinator
Kerry J. Byrnes, Sociologist Bill H. Barnett, Civil Engineer
Michael F. Carter, Chemical Laboratory Analyst Richard L. Booth, Systems Analyst
Eric T. Craswell, Soil Scientist David Braude, Visiting Economist
G. William Easterwood, Chemical Laboratory Analyst Jerry W. Carter, Part-Time Data Abstractor
C. David Edwards, Research Assistant Yao H. Chuang, Coordinator, World Fertilizer
Christina H. Gladwin, Postdoctorate Fellow Information Services
Lawrence L. Hammond, Soil Scientist John T. Colagross, Media Technician
Rebecca Hufstedler, Research Assistant Ray B. Diamond, Regional Coordinator-Africa
James T. Kennedy, Chemical Laboratory Analyst M. Terry Frederick, Chemical Engineer
L. Alfredo Leon, Soil Scientist Flora M. Hamner, Technical Illustrator
Mohinder S. Mudahar, Economist John M. Hill, Marketing Development Specialist
Jose Rubio Delgado, Postdoctorate Fellow* Deborah B. King, Junior Correspondence Secretary
Surjit S. Sidhu, Economist Fred J. Klein, Engineering Coordinator
M. Patricia Stowe, Junior Correspondence Secretary Kham Thanh Pham, Economist*
John M. Stumpe, Analytical Chemist Robert T. Smith, Regional Coordinator-Latin America
Hernan R. Tejeda, Agronomist and Statistician Larry W. Taylor, Student Worker
Paul L.G. Vlek, Soil Scientist Lueder von Bremen, Visiting Economist

*Left during 1977. As of December 31, 1977
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IFDC Pilot-Plant Research Units -

TWO ADDITIONAL PILOT PLANTS OPERATING
An ore-beneficiation pilot plant and a

bulk-blend/granulation pilot plant have
been completed, and startup occurred in
September.

IFDC can now evaluate and demon-
strate in-house various upgrading
(beneficiation) techniques for a wide
range of ores. Research can also be
conducted on problem ores and economic
data generated for further scaleup to
assist the developing countries in better
utilization of indigenous ore deposits.

The bulk-blend/granulation facility has
the flexibility to produce a wide range of
fertilizer types and to demonstrate a wide
range of equipment operation. This
facility is also designed for training in
various stages of sophistication (from
manual to automatic control) and to
generate economic data for the construc-
tion of similar or scaled-up facilities in
the developing countries. Although urea
supergranules will be the initial product,
the plant will be able to bulk blend, with
and without micronutrients, and granulate
using several types of equipment to make
a wide range of NP, NPK, or other
fertilizer grades. Granular products will
emphasize the use of relatively large
quantities of urea in the formulation as
this is of significant importance in many
developing countries of Asia, Latin
America, and certain areas in Africa.

Rice Policy Study-

Collaborative Research
Project With IRRI
And IFPRI IFDC's ore-beneficiation and bulk-blend/granulation pilot plants are now in operation.

IFDC and International Rice Research IFPRI is taking the lead in overall role and that its availability at reasonable

Institute (IRRI) are joining with policy. IRRI is assisting in evaluation of prices is not a limiting factor.

International Food Policy Research rice varieties and associated cultural

Institute (IFPRI) in initiating a compre- practices, and IFDC is responsible for all

hensive study of rice production in policy related aspects of fertilizer to

southeast Asian countries. ensure that fertilizer is playing its proper



Placement Approach -

Ford Foundation Helps Sponsor Workshop
The investigation of the potential modified urea products and formulated

improved efficiency obtainable through well-designed plans for rapid and
placement of urea as supergranules, thorough evaluation of experimental
coated supergranules, or liquid injections modified urea products throughout India.
into rice paddies was the purpose of a The placement approach is promising
workshop conducted by IFDC, through as trials in the greenhouse as well as early
partial funding by the Ford Foundation field trial results indicate increased
from September 25 to October 27, 1978. uptake of as much as 100% over present

Because of its interest in expediting practices and a significant reduction in N
widescale research and demonstration losses.
within India, the Foundation (India The IFDC pilot plant was commis-
office) cosponsored the 5-week work- sioned in mid-September to begin pro-
shop at IFDC Headquarters. duction of 1-gram spherical supergranules

IFDC staff and eight Indian of urea which will serve as a source of
researchers reviewed agronomic research new fertilizer materials for the agronomic
results on nitrogen losses from rice fields, testing programs in India and other Asian
discussed results from evaluations of countries. IFDC greenhouse trials show promising

results of the placement of urea as coated
supergranules.

Bulk Imports and Bulk Blending in Bolivia

USAID Requests IFDC
Byproduct Utilization_ To Analyze the

Potentials Manufacture of High-Quality TSP--

Recovery of Phosphate Responding to a USAID request for Research Contract
From Senegal Slimes assistance in evaluating the potentials for With MANAH

bulk imports and for bulk blending in
After reviewing initial work done by Bolivia as a means of reducing the costs MANAH S/A Comercio E Industria of

IFDC on phosphate recovery from of fertilizers to Bolivian farmers, an IFDC Sao Paulo has contracted IFDC to run
byproduct slimes, PHOSVALOR of Paris, marketing specialist and an engineer spent laboratory and bench-scale tests to
France, has contracted with IFDC for a nearly 2 weeks there in September. determine how best to utilize Brazilian
9-month research project to continue The IFDC personnel initiated studies rock in the manufacture of triple super-
work on the problem of better utilization to assist the Bolivian Government in phosphate of high quality.
of these slimes produced in beneficiation determining approaches that will best MANAH officials realize that as new
of phosphate rock. serve the fertilizer requirements for phosphate mines open in a country,

PHOSVALOR is a new company Bolivia over the next decade. the fertilizer industries must adjust their
formed to address the problem o slimes Land-locked countries such as Bolivia procedures and equipment to utilize these
utilization. have unique logistical problems making rocks. The Brazilian industry is undergoing

Taiba phosphate rock has become fertilizer imports difficult and expensive. such adjustments.
synonymous with high analyses in the
world market. To obtain this premium
high analysis, the rock as mined must be
upgraded (beneficiated), and in so doing India and Bongladesh-
about half of the total phosphate is
discarded as an extremely fine fraction Fertilizer Adoption/Demand Studies
known as slimes. These slimes contain up
to 28% P2 0 5 on a dry basis and, in IFDC has negotiated agreements with Also, certain farmers who have tried
reality, are now presenting problems of India and Bangladesh to conduct 2-year fertilizer have later abandoned its use
disposal since about 100 million tons of studies on the constraints to fertilizer even though it appears that cost/benefit
this material has already accumulated. adoption and demand. returns are favorable.
An additional 1 million tons of slimes is The training of interviewers is under- Researchers are optimistic that restric-
produced each year. way, and field information on what tions to widespread fertilizer use can be

In laboratory tests at IFDC, a large factors cause some farmers to adopt identified and that policy adjustments
percentage of this phosphate content fertilizers while others do not is being can be made to encourage more farmers
discarded in the slimes has been recovered generated. Both countries recognize that to try fertilizers and to continue to use
with encouragement that a marketable certain areas of their countries and even fertilizers at nearer optimum levels.
form of phosphate fertilizer can be farmers within these areas adopt the use Small and disadvantaged farmers are
produced. of fertilizers more readily than others. special targets of this work.



Twenty-four Participants -

Second Annual Fertilizer Marketing and Distribution Course
A 6-week course on fertilizer marketing an obstruction to improved fertilizer

and distribution was conducted at IFDC distribution and marketing in his country
from August 14 to September 22, 1978. or company.

Twenty-four participants from the
Philippines, Indonesia, Malaysia, India,
Nepal, Bangladesh, Jordan, Ethiopia,
Colombia, and the Dominican Republic
were enrolled in the course. These partic-
ipants represent both private- and public-
sector fertilizer companies as well as
government planning organizations and
the FAO and USAID fertilizer programs.

The course is a combination of class-
room instruction and visits to industry to
demonstrate different techniques of
transporting, handling, storing, and mar-
Keting of fertilizers. An important part
of this annual course is the problem-
solving approach where each participant
is encouraged to identify and suggest a
solution to some problem that is seen as Participants of the second annual fertilizer marketing and distribution course.

Brazil-

Nine CEFER Engineers to Receive Technical Training at IFDC
Beginning in October, nine engineers Prior to this and under the sponsorship of the fertilizer producers in Brazil

from the Centro de Estudos de of CEFER, IFDC conducted an intensive attended this shortcourse.
Fertilizantes (CEFER), Sao Paulo, Brazil, shortcourse in fertilizer granulation for An IFDC engineer and a TVA engineer
will spend from 3 to 6 weeks at IFDC the Brazilian fertilizer industry in Sao secunded to IFDC also gave direct assist-
working directly with IFDC staff to gain Paulo, June 11-24, 1978. About 10 of ance to six fertilizer industries in Saofurther knowledge in their fields of CEFER's staff plus about 60 other Paulo and reviewed plans for CEFER'sspecialization and in the use of specialized participants representing a large portion new facilities including the design andequipment. 

layout of pilot plants.

Expansion in Materials Handling-

Continuing Assistance to Monomeros

In response to a request by deposit for fertilizer production in their
Monomeros Colombo Venezolanos, existing plants.
S.A. (MONOMEROS) of Barranquilla,
Colombia, an IFDC civil engineer pro-
vided technical assistance during May and
June by advising on improvements and
expansion of port and unloading facilities.

In addition to assistance onsite in
Colombia, the IFDC engineer accom-
panied three Colombian engineers on
visits to U.S. ports to view the operation
and maintenance of these facilities and
equipment.

MONOMEROS continues to call upon
IFDC for assistance in the expansion
and modernization of its fertilizer pro-
duction and marketing facilities. They IFDC provided technical assistance to IFDC Engineering Research Coordinator,have also requested IFDC assistance in MONOMEROS by advising on improvements Jim Schultz, assisted in the fertilizer granula-
finding ways to utilize a local phosphate and expansion of port and unloading facilities. tion shortcourse in Sao Paulo, Brazil.



Energy-Saving Technology-

Technical Assistance to CRA

During May an IFDC engineer and a
TVA engineer secunded to IFDC assisted
engineers of the Companhia Riograndense
de Adubos (CRA) at Rio Grande, Brazil,
in the successful startup, adjustments,
and training of operators of a new energy-
saving facility.

The new technology which CRA has
installed employs TVA processes using
both a preneutralizer and pipe-cross
reactor and makes ammoniated phos-
phate fertilizers by direct reaction of
ammonia and phosphoric acid while
eliminating or greatly reducing the energy
requirements for drying the product.

Dr. Ibrahim Shihata, Director-General of the OPEC Special Fund, reviewing IFDC facilities and
its programs, September 21-22.

PUBLICATIONS AND REPRINTS AVAILABLE FROM IFDC 4SSI C Fi-ICateI PlICi for Governn & Inter-
national1 Agencies, publshedby I JC.

Reports "Trooruss Report, 19)76-1977," pubilihd by 111W.
"The Iagads Fet:tijizr Secjtor, 1978, puibtlihd by 11 XC

Granalar Urea -Avtas and Processs" pubfhed by 11DC
"The Potuntial for Rogional C ration in 1 erlilizer- A IethodoloLy Papers and Reprints

Study of the \SI \N G"rup," published by If DC.
"Supplying I rtjiBier- fo r ZaIi I' Ak ri ulIIral fev lie[t,"

published by TVA. "Needed Infornation and t conomic Anjysis for Icrtilizur Polic,
"West Afi rtllizet StUdy (Vo 1 -V I2 )," pVI blid I f y I WDC. C IIrmlition" M. S. Mudahar, Presented t IA0 FIAC Seminar wn

Volum J -Regional vrviw fertilzr Pricing Poicies and Subsidics, Ialigok Thalnd, 1978.
Volume 11 Senega4 "A Simple Chmnictl Mthd tor t a hteing the AgrFonomic Poential
Volume Ili--ahl of (Grnulated Phosphate Rock," S. Ii. Hchien and4 L. 1 ,amondl, S-4L
Vo ue iV U pper NoIta ScieC ci(-ety of A meria JR0rnal, kl. 42, No 3i May-June 1978.
Volune V-Niger "issolutitn of Phospiate Rocks in Flooded Acid Soil," ] IL Chiexn,
Volume VI-Chad Soil Science Society of America Jounal, Vol. 4 1 No. 0, Nov,-Dec. 1977.
\ olume VIll-Mauritania Inierpretation of Bray I I ra table P fromi Acid Soil Teated wilh

"Eronomic and Teciwl Aspects ot I ertilizer Production ind Use in Phosphate Rocks," S. IL Chien, Soil ScieNce. Vo. 126, N , ANo. 197g.
WAest Africa," T. Zediga R. B. Dimond, mid M. . Mudhalr, 1 DCIMSU "Thermodynamic Considerations of the >Souitlily of PhowpaTe
Workin- Papcr No. -12, 1977, R,,ck," ff. $t Chien, Soilsnce, Vol. 123 Ni. 2 1977.

.ojngs Progress in I9rtiiz r Production, I EduPhtion,- "Dissolution R ales of Paosphlte sS. I. Chi:n, Soil Scicncc

p'ublished~ by T\ V .Socety of 41nerica lournal, Voi. 41, No. 3, MJy-.TLune 1 977,
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CHINESE SOCIETY OF CHEMICAL ENGINEERING-

Study Group from People's Republic of China Visits IFDC

Members of the study group included Pin Liu, Zhen-hua Zhang, Cheng-ji Wang, and Jin-wen Fan, Shanghai Institute of Chemical Industries;
Fang-ding Huo and Shao-bai Xie, Peking Institute of Petrochemical Engneering Industries; Ben-ren Shi and Huai-fu Shang, Nanking Chemical Industries
Company; Yu-man Pan, Chinese Society of Chemical Engineering; Bai-sheng Guo, Chinese Metallurgy Society; and Rui-ying Zhang, Translator.

A delegation of chemical engineers The Chinese delegation, headed by well as efforts to economically utilize
from the People's Republic of China Mr. Pin Liu, President of the Shanghai indigenous phosphate raw material
(PRC) arrived in Muscle Shoals in May for Institute of Chemical Industries and deposits for the production of phosphatic
discussions with staff members at IFDC. Council Member of the Chinese Society fertilizers.

of Chemical Engineering, included mem-
The visit was organized by the U.S. bers of research institutions as well In addition to meetings with IFDC

Committee for Scholarly Communication as Chinese fertilizer industries. Discus- fertilizer specialists, the delegation visited
with the People's Republic of China sions at IFDC centered around new TVA and toured various fertilizer facili-
and coordinated by Mr. Alex De Angelis, developments in improving the nutrient ties in Alabama, Louisiana, Utah, and
Professional Associate of the Committee. efficiency of nitrogen fertilizers as California.

20 NOVEMBER TO 8 DECEMBER 1978-

Training Course on Fertilizer Use in the Tropics
IFDC, in cooperation with the The course includes instruction on soils. Instruction will be in English.

International Institute of Tropical field plot techniques, analytical methods, For further information regarding fees,
Agriculture (IITA), Ibadan, Nigeria, is and statistical analysis. Some emphasis accommodations, and Nigerian entry visa
offering a three-week intensive training will also be given to such areas as the requirements contact:
course at IITA for workers engaged in chemistry and fertility of soils in relation
fertilizer research and extension on food to fertilizer use and new experimental
crops in tropical Africa, Asia, and Latin fertilizers. Assistant Director
America. Approximately one-half of the total Training Program

The course covers both the theoretical training time will be devoted to classroom IITA PMB 5320
and practical aspects of fertilizer use. It instruction and one-half to laboratory, Ibadan, Nigeria
is designed to help participants develop greenhouse, and field practice.
improved skills in the planning and execu- Participants must be practicing
tion of fertilizer trials at experiment agronomists/soil scientists with a mini- Since enrollment is limited, applications
stations and on farmers' fields. mum qualification of a B.S. in agronomy/ should be submitted as soon as possible.



UPDA TE-IFDC NITROGEN PROGRAM-

Fertilizers for Deep Placement and Slow Release of Nitrogen for Rice
In growth chamber, greenhouse, and mechanism of nitrogen loss in the experi- include studies of organic nitrogen com-field experiments, a number of modified ment. Other greenhouse and growth pounds and coatings for urea not based

urea materials are being compared with chamber research has pointed out the on sulfur. Indigenous coating materials
normal urea and ammonium sulfate as importance of ammonia volatilization as a are to be tested for comparison withpart of IFDC's program to improve the mechanism of N loss, particularly from sulfur since many developing countries do
nutrient efficiency of fertilizers used in broadcast urea. Use of modified urea not have sulfur.
the tropics. products such as SCU and urea super-

The primary objective of the current granules placed in the reduced soil zone
work is to better match nutrient release effectively reduced this loss in greenhouse
with nitrogen uptake by rice. Other food trials.
crops will also be studied as part of the The poor performance of surface-
overall improved nitrogen efficiency applied urea-the prevailing practice of
project. most rice farmers-points to the urgency

In a recent greenhouse experiment, a of introducing more effective N fertilizer
variety of conventional and experimental practices and materials in tropical areas.
fertilizers were used for rice grown in IFDC has a soil scientist, Dr. Eric 7,
two soils subjected to continuous or Craswell, outposted at the International
intermittent flooding. Rice Research Institute (IRRI) in order

The experimental results demonstrated to establish more field-level experiments
a dramatic increase in fertilizer nitrogen to complement the research in IFDC
recovery by the plant where deep laboratories, growth chambers, and green-
placement and controlled release are house. Dr. Craswell will provide field data
combined. The mean apparent recovery on the mechanisms of nitrogen loss in
of fertilizer nitrogen by the sulfur-coated tropical soils.
urea supergranule was 84% compared IFDC technologists are providing a
with only 48% for split applications of number of experimental nitrogen mate-
urea. rials for agronomic screening in combina-

Data from the experiment suggest that tion with various placement methods. utilizing an IFDC-designd lysimeter to collect
ammonia volatilization was a major The research is being expanded to detailed information on ammonia volatilization

as a nitrogen loss mechanism.
SPECIALTY PHOSPHATE FERTILIZERS-

Upgrading Phosphate Rock Through Thermal and Chemical Methods
IFDC's phosphorus research program Although thermal phosphates require stability were inversely related. However,

is oriented toward assisting developing energy intensive processing and are with siliceous ores, such as those found incountries to make better use of indige- inferior to modern water-soluble mate- Colombia and Upper Volta, the process
nous resources, while at the same time rials in terms of P2 05 content, they problems previously encountered may beimproving agronomic performance for use may offer certain cost advantages in overcome. A statistical analysis of process
in tropical and subtropical areas. Thus, allowing indigenous raw materials with variables is now being made.
the program requires a high degree of low reactivity, low grade, and unusual
flexibility in product preparation and composition to be utilized. Also, the
testing. controlled-release characteristics and

Specialty phosphates include a variety retained contents of secondary- and
of products under investigation which are micro-nutrients of thermal phosphates
not commonly used but for various may enhance their usefulness for some
reasons may have potential for developing tropical areas; this still must be proven.
countries. Small quantities are being made for

One such type is a thermally chemically greenhouse testing at IFDC.
altered phosphate generally having low Laboratory research on ways to use
water solubility and varying degrees of unbeneficiated siliceous ores to produce
availability as measured by solubility in 40% P2 05 phosphoric acid directly is
neutral ammonium citrate. These products another project in IFDC's specialty phos-
can be made from nonpremium grade and phate program. Exploratory work has
nonreactive rock by promoting chemical been launched to modify the so-called
reactions through heat (8000 to 1450 0 C) "clinker" process where ore is directly
which alter structures of the apatite acidulated to a superphosphate-like com-
and allow recombination of the (PO4)- 3  position and then extracted to produce
into more reactive compounds of higher the acid. This process eliminates the need
solubility. for beneficiation and, also, the problems

IFDC is reexamining the literature as associated with slime disposal and if
well as engaging in some laboratory studies clinker stability is achieved, the conven- IFDC Chemical Engineer, Dr. Amitave Roy,
to determine if thermal phosphates have a tional filtering step is eliminated. has been assigned leadership in research on
role in tropical soils with high phosphorus In previous work, the clinker process specialty phosphates. Dr. Roy's laboratory is

equipped with a thermal furnace and small-scalefixing capacity and in light of fertilizer has not been successful because phos- clinker process unit to produce small quantitiescost:price trends. phate extraction efficiency and clinker of experimental materials.



IMPROVING FERTILIZER MARKETING/DISTRIBUTION-

IFDC Market Development Study in Bangladesh
A technical assistance team, under the The present marketing and distribu- level and contributed to the USAID

leadership ,of IFDC Market Development tion system is capable of handling and project paper in several areas: (1) five-
Economist Dr. Yao Chuang, recently moving fertilizer from supply sources to and ten-year outlook on public and
traveled to Bangladesh to assist USAID in thana-level warehouses. However, to meet private sector involvement in fertilizer
the preparation of a project paper on government goals for expanded fertilizer distribution and marketing; (2) technical
ways to strengthen fertilizer distribution use, new distribution strategies will be requirement for a stronger private sector
and marketing in Bangladesh. required. involvement in local distribution; and

In spite of considerable increases in The IFDC team, which also included (3) preliminary benefit:cost assessments
fertilizer use in Bangladesh since the early Marketing Specialist, Mr. John M. Hill, of TSP versus DAP as the main source of
1950's, only 27% of the total cultivated and Civil Engineer, Mr. Bill Barnett, visited P2 0 5.land is fertilized as recommended rates with Bangladesh public and private sector A report profiling the Bangladesh
despite heavy government subsidies. individuals at both the national and local fertilizer sector in 1978 will be released
SURVEYS AND ANALYSES- shortly by IFDC.

Fertilizer Market Development Studies
The need for timely and reliable Caribbean Basin Study-Profiles are rises, PR may have an increasing advan-

fertilizer-related information is a vital being developed for 20 countries located tage over more highly processed phos-
requirement if policymakers are to around the Caribbean Basin. Objec- phates. This is due to the relatively small
make appropriate decisions regarding tives of the study, under the leadership of capital requirement needed to produce
fertilizer supply, distribution, and use. Mr. David Braude, IFDC Visiting Econ- fine-ground PR. However, this production

IFDC is gathering profile information omist, are to identify the constraints on cost advantage is countered with higher
on many developing countries through a fertilizer production, supply, and use in transportation costs per unit of P2 0 5series of national, regional, and global the area. from PR due to the lower analysis per
market development surveys.These studies The role of fertilizer as an input to unit of product.
focus on fertilizer demand, supply, and agriculture and its potential contribution This study under the leadership of
distribution and offer preliminary assess- in strategies to increase food production Mr. John M. Hill, IFDC Marketing
ments of fertilizer supply strategies. are under evaluation. Ways to expand Specialist, will provide cost information

Four such studies are currently under- fertilizer use to its full potential will be on alternative phosphate fertilizers.
way: explored in partnership with organiza- Important market areas of PR for direct

World Fertilizer Study-USAID has tions within the Caribbean Basin countries. application will be surveyed. Information
requested that IFDC make a world Economics of Phosphate Rock for on the character of phosphate rock
fertilizer survey to be published by Direct Application-A market study has currently being marketed will be included.
mid-1979. The goal of this research, been launched by IFDC to determine Data on marketing conditions, distri-
under the direction of IFDC Economist criteria for potential success of phosphate bution constraints, costs, agronomic
Gene Harris with TVA cooperating, is to rock (PR) for direct application in the suitability, and availability of supply will
provide high-level governmental planners tropics and subtropics. be collected and analyzed with a report
and decisionmakers with current informa- An IFDC preliminary evaluation indi- of the findings scheduled for completion
tion on world fertilizer production, cates that as the cost per ton of P 2 05  by mid-1979.
consumption, and trade. Demand projec-
tions and plant investment cost indicators
will be included.

ASEAN Study-An updated study of
alternative fertilizer investment strategies
for the ASEAN group of southeast Asian
countrie-s is in the final stages of comple-
tion. The study team, under the coordina-
tion of IFDC Visiting Economist,
Dr. Lueder von Bremen, included repre-
sentatives from the Philippines,
Indonesia, and Malaysia. This group
developed and evaluated a series of Mr. Gene Harris Mr. David Braude
alternative fertilizer supply and distribu-
tion strategies and evaluated each scenario
in terms of benefits and costs through
1990. Each scenario represents varying
levels of self-sufficiency in fertilizer
production for the region and for each
individual country within the region.

Aside from the generation of prelim-
inary data for analysis, the ASEAN study
also has provided IFDC with an analytical
framework and computer model which
can be used for other national and
regional studies. Dr. Lueder von Bremen Mr. John Hill



SMALL FARMER DECISION MAKING-

Fertilizer Use Constraints in the Guatemalan Highlands
How fertilizer decisions are made by

the small farmer and the range of factors
he has to deal with (e.g., soils, weather,
prices, risk, credit, fertilizer, availability,
knowledge, etc.) are the focus of a
study being conducted, in selected regions
of Guatemala by Dr. Christina Gladwin,
IFDC - kockefeller Foundation Post-
doctoral Fellow.

Building on decision tree methodology
and field level research techniques applied
earlier in her study of farmers' decisions
on fertilizer use in Puebla, Mexico,
Dr. Gladwin is interviewing farmers
operating under diverse conditions as a
basis for developing both an understand-
ing of Guatemalan highland agriculture In a recent visit to Guatemala, IFDC adoption/demand team members, Dr. Carlos Baanante,
and a series of models or hypotheses Economist (left), and Dr. Kerry Byrnes, Sociologist (far right), assisted Dr. Gladwin with farmer
which specify the factors affecting farmer interviews on fertilizer practices.
decisions on adoption and use of fertil- used to develop estimates of the farm- the Institute of Agricultural Science and
izers and improved fertilizer practices. level demand for fertilizer in the region. Technology (ICTA) and DIGESA, the

These models will be tested with data The results of Dr. Gladwin's study Ministry of Agriculture agency respon-
from a representative sample of farmers will be made available to interested sible for provision of various agricultural
in the same.region. The data will also be Guatemalan agricultural agencies such as services, including extension.

PUBLIaCATIONS AND REPRINTS AVAILABLE FROM IFDC "Suggested Fertiliver-RQLAted Policies for Govemnments & Inter-
Reportsnmtional Agencies," published by lFDC'.

Rprs"Prorss Report, 1975-1976." published by IFDC.

"GPmnular U ya dvantisand Processes," publihd by IFDC. FOr C
"tei Polential for Relopmen Cooperation in Iertilizer-A

Methodolo,,y Sltudy or the ASEAN ,Gro)up," published by Il'DC. "eddInformation and E conomic Analysis for I-crtilizcr Policy
"SuppJlying, I ertilizTS ['or Zairc's Agricultural Developmecnt," I-ormlation, NI. S. Mudahlar, Presented Lit FAO/FIAC Semninar on

published by TVA. w eertiUzer Pricing PoLicis and Subsidies, EtangkokThailnd, 1978.
"West Africa IIestiltzer StUdy (VolUme1s I-VID)," pulhehd by IFIC. "A Simple Chemical Method for Ivaluating the Agronomic Potential

Volume I -Regionall Overvi,2w of Granulated Phosphate Rock," S. H. Cien and L. L. Hlammond, Soil
Volume 11 -Snal Science Socitv of A mrica Joural, Vol, 42, No. 3, ay-June 1978.
Volune I Mali "Dissolution of Phosphate Rocks in Flooded Acid Soil," S. . Chien,
Volunic IV -Upper Volta Soil Science Societyv of A4merica Journal, Vol. 41, No. 6, Nov,-
VoluDmL V Nier Dec., 1977.
Volumec VI C"had "Interpretation of Bray I Extractable P from Acid Soil Tfreated w ith

"Economic and Techlnical Aspects of Fecrtilizcr Production and Use in Phosphate Rocks," S. Hf. Chien, Soil Scienece Vol. 126, No. 2, Aug. 1 978.
West Africa," T. Zalla, R. B. Diamond, aKd M. S. udaar, IFDC/MSU "Thermodynamic Considerations of the Solulity of Phosphate
Working Paper No. 22, 1977, Rock," S. . Chien, Soil Science, Vol 123, No. 2, 1977.

S"Ghana- Progre~ss in Fertili/ei Production, Marketing, Educationl," "Disslution Rates of Phosphate Rocks," S. fl. Chien, Soil Science,
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CIA T PROJECT UNDERWAY-

Utilization of Phosphate Fertilizers in Latin American Soils
As part of a collaborative research pro-

ject between IFDC and the International
Center for Tropical Agriculture (CIAT)
on phosphate fertilization of tropical soils
in Latin America, IFDC Soil Scientists,
Dr. William Fenster and Dr. Alfredo Leon
have been stationed at CIAT in Cali,
Colombia.

The Project, financed for its first 2
years of operation through a grant from
Canada's International Development
Research Centre (IDRC), is a continua-
tion of IFDC research on the mechanisms
affecting the rate of dissolution and
residual availability of P from a variety of
phosphorus sources used on acid soils of
Latin America, initiated at CIAT in 1975. IFDC staff viewing field experiments at CIAT are (from left to right): Dr. William Fenster,

In the IDRC-financed research phase Dr. William Bishop (Director, Agro-Economic Division), Dr. Robert Smith (Regional
IFnC the sDRCinancd aCoordinator-Latin America), and Dr. Alfredo Leon.IFI)C soil scientists, in collaboration

with CIAT Soil Scientist, Dr. James The IFDC-CIAT team members on the institutes in several other Latin American
Spain, are expanding past research efforts Phosphorus Project will evaluate a countries are planned. Project activities at
to determine the effect of P placement, number of potential phosphorus sources CIAT are coordinated with pilot-plant,
granule size, addition of acid-forming on a variety of different crops, such as laboratory, greenhouse, and economic
materials to phosphate rock, and soil cassava, beans, rice, grass, and leguminous research activities carried out by
variations on phosphorus availability to forages. In addition to research in IFDC's phosphorus research staff at
the plant. Colombia, regional projects with national Headquarters.

AUGUST 14 TO SEPTEMBER 22, 1978

IFDC Marketing and Distribution Course Scheduled
The second IFDC Fertilizer Marketing To receive a special brochure on the Outreach Division, via mail, telephone or

and Distribution Course is scheduled for course and other information, contact telex. Register early as enrollment is
August 14 to September 22, 1978, at the Mr. Carl Amstrup, Training Coordinator, limited.
Headquarters in Muscle Shoals. The MARKET DEVELOPMENT IN MEXICO-
course is designed primarily for managers
and planners responsible for the distribu- Technical Assistance to W orld Bank
tion of fertilizers from the factory or
receiving location to farmers or segments Fertilizantes de Mexico (FERTIMEX), output of this facility in relation to
of that distribution system. formerly known as GUANOMEX, has Mexican demand for the above products.

"The main thrust of the course," asked the World Bank to finance a major Mr. John M. Hill, IFDC Marketing
according to Mr. Carl Amstrup, IFDC portion of the foreign exchange cost for Specialist, spent several weeks evaluating
Training Coordinator, "will be in inte- the construction of a fertilizer facility at the marketing potential of products from
grated marketing concepts with concen- Lazaro Cardenas, Mexico, to produce the Lazaro Cardenas project. His report,
tration on transportation and distribution diammonium phosphate, compound NPK which concluded that the products from
systems." In addition, participants will fertilizers, ammonium nitrate, and phos- the proposed facility, tentatively sched-
receive a brief update on the world fertil- phoric acid. uled to come on stream in 1981, are
izer situation, instruction on organiza- The World Bank, as part of its evalua- needed to meet the demand within
tional development, and field trips to tion of the FERTIMEX loan application, Mexico, will help the World Bank deter-
selected distribution facilities in the requested IFDC's assistance in evaluating mine its position regarding the -loan
United States. the domestic marketing prospects for the request.



IFDC SOIL SCIENCE RESEARCH-

Improving Effectiveness of Phosphate Fertilizers in Tropical Soils
The key to the development of more

efficient phosphate fertilizers for acidic
tropical soils is the understanding of basic
phosphate reactions in the soil and the
factors which control them. Such infor-
mation is essential for establishing criteria
for the development of more effective
phosphorus fertilizers and more efficient
utilization of existing fertilizers in
developing countries.

IFDC Soil Scientists, L. L. Hammond
and S. H. Chien, are conducting labora-
tory and greenhouse studies to develop
information needed for the rational
design of improved phosphate fertilizers
for P-deficient soils in the tropics.

Dr. Hannond of the Agro-Economic Dr. Larry Hammond (far left) explains his research program during recent IFDC Board meeting.
Division was involved in the previous Also pictured (from left to right) are: Dr. George Cooke, Dr. John Malcolm, Mr. Owen Livingston,
field research in Colombia which led to Dr. Webster Pendergrass, and Dr. Robert Wagner.
the development of the collaborative evaluate the initial and residual phos- phosphate fertilizer materials as related to
IFDC-CIAT phosphorus project. His phorus availability of phosphate materials their potential to provide available
present activities include laboratory and with a range of acidulation and granula- phosphorus to the plant. Substantial
greenhouse research to determine the tion treatments. information has already been collected on
agronomic effectiveness of fertilizer Dr. Chien of the Fertilizer Technology the factors controlling dissolution of
materials as influenced by soil properties, Division is focusing his research on the phosphate rocks, the solubility of granu-
crop type, and levels of management. development of an improved under- lated phosphates, and the properties of
Experiments are now underway to standing of the chemical properties of modified phosphates.

IFDC PILOT-PLANT RESEARCH UNITS -

Engineering Research Program Gaining Momentum
Engineering pilot-plant facilities mesh). This plant can granulate a number Preliminary tests have been made using

provide the backbone to many IFDC pro- of materials such as phosphate rock acids as binders to promote granulation
grains. Through these small- and or soluble salts--ammonium sulfate and and, at the same time, produce some
intermediate-scale research units, engi- potassium chloride--into materials suit- portion of the phosphate product in an
neers are able to improve process opera- able for bulk blending. available form. This approach may prove
tions, produce materials for agronomic helpful in increasing the agronomic suit-
testing, and provide training under safe IFDC researchers and engineers have ability of less-reactive phosphate rocks
operating conditions. demonstrated that the granulation of found in many developing countries.

The first of a battery of pilot plants finely divided phosphate rock (less than
began operation in January. Its first 200-mesh) with small quantities of Perhaps equally important, the use of an
assignment involved the granulation of soluble salts in an intensive mixer can acid binder produces heat that has the
phosphate rock. This intermediate-scale produce minigranules with good handling potential of eliminating the need for the
unit is capable of producing a variety of and application characteristics. Green- drying and cooling steps in minigranula-
granule sizes from the rinigranule (minus house tests of minigranules have shown tion. This could be very significant in
50- plus 200-mesh) to the conventional agronomic effectiveness similar to finely fuel-short countries, especially if by-
bulk-blend material (minus 6- plus 16- ground material. product acid is available.

IFDC recently completed its first production run of granular phosphate rock for testing. Appearing in the picture on the right are (from left to
right): Mr. James Schultz, Dr. Paul Stangel, Mr. Jerry Clemmons, Mr. Dwight Cline, Mr. Alan Nix, Mr. Joao Cardoso, Mr. Russell Dittrich, Mr. Prakash
Acharya, Mr. Jorge Polo, Mr. George Bolds, Dr. Donald McCune, and Mr. Owen Livingston.



FRAMEWORK FOR ANALYSIS -

Economics of Phosphate Rock for Direct Application
Increasing costs associated with the The initial cost advantage that a unit for direct application has been empha-

extraction, processing, and distribution of of P 2 05 has as PR over the more highly sized through the recent appointment
P2 05 and the problems of "phosphorus manufactured TSP can be eroded away of Dr. A. John De Boer, Production
fixation" associated with the use of in cases where marketing costs represent a Economist. One of Dr. De Boer's research
soluble-P fertilizers on certain tropical large part of actual farm-gate prices. Since assignments is to provide additional
soils will likely deprive large tropical PR involves more weight per unit of emphasis in this area.
farming areas of adequate fertilization PO than TSP, the most promising
for productive agriculture. These situa- market for at least reactive forms of this
tions underlie the interest in using lower- material appears to be in areas where
cost forms of P in tropical soils. One intended markets are in relative close
such material under economic evaluation proximity to PR deposits. It also appears,
is finely divided phosphate rock (PR) for based on Dr. Sidhu's preliminary
direct application. research, that the higher the cost of a unit

Recently, an IFDC Economist, of P, 5 , the greater the initial cost
Dr. Surjit S. Sidhu, developed a frame- advanitage of PR over TSP. Thus, the
work to evaluate various sources of P. His attractiveness of PR for direct application
model captures the "residual effects" of in certain situations will grow in the years
P 2 05 from the different materials, which ahead.
are discounted and expressed in present The importance of in-depth research
values. on the economics of phosphate rock

UTILIZATION OF INDIGENOUS RESOURCES- Economist John De Boer

Wet-Process Phosphoric Acid Research Program
The production of phosphoric acid for tory and economical use of these ores, acid production unit (10 tpd) which can

fertilizer via the wet-process "gypsum" IFDC's wet-process phosphoric acid be constructed at a fraction of the cost of
method has been practiced commercially research program, under the leadership of conventional-scale units (600 tpd). Such
for over a century. The basic production Mr. Andre Varsanyi, has the facilities and small-scale units may represent an appro-
scherne involves acidulating phosphate staff to evaluate a wide range of phos- priate alternative for countries where
rock with sulfuric acid and filtering off phate ores and make recommendations phosphate rock deposits are small and
the resulting calcium sulfate (gypsum) regarding their use as a production feed- scattered, where international trade is
and other insoluble impurities. stock. Two research production units-- difficult, and where market and foreign

A variety of processes with basic a laboratory-scale unit (400 g/hr) and exchange conditions do not permit large-
similarities but with different degrees of an intermediate-scale pilot plant (10 scale units to use materials that are
sophistication are used to produce phos- kg/hr)--are capable of performing the common to developing countries.
phoric acid with concentrations ranging functions encountered in a commercial- The wet-process acid research group is
from 30 to over 50% P,05 . The quality scale acid plant. These units permit also looking at ways to recover P 2 05of wet-process phosphoric acid produc- engineers to obtain detailed parameters from byproduct waste materials sucI as
tion is heavily reliant on the quality of which can be reliably extrapolated to from slimes produced during conven-
the phosphate rock used as a feedstock. larger plants. tional mining and beneficiation methods

Most existing wet-process acid tech- In addition to serving as an impartial, of phosphate ores. Researchers have
nology is designed to use calcium-type and economical source for technical already developed a method to recover
phosphate ores. Considerable interest evaluations of developing country ore most of the PV0 5 found in certain shines
exists in countries which have so-called deposits for use in phosphoric acid generated when ores are upgraded. Such
problem ores (high in silica, iron and production, IFDC has launched a study recycling of industrial waste materials
aluminum, or carbonate) for the devel- program to determine the feasibility of would improve environmental conditions
opment of process modifications and/or developing an economically viable and as well as stretch the life of nonrenewal
operating techniques to permit satisfac- technically simple small-scale phosphoric resources.

IFDC staff members of many nationalities are carrying out wet-process phosphoric acid research. Pictured in left photo (from left to right) are:
Mr. Prakash Acharya, Mr. Barrie Winn, Miss Barbara Jamieson, Mr. Andre Varsanyi, and Dr. Peter Peng. Center photo, Mr. Bill Lawton. Right photo,Miss Teresa Boswell.



NEW DELHI, INDIA -

1977 FAI-IFDC Fertilizer Seminar

Seminar keynote speakers-Dr. John
Hannah, IFDC Board Chairman, and Hon. H. N.
Bahuguna, Minister of Chemicals, Fertilisers,
and Petroleum, India.

NITROPHIOSPHA TES AND BULK BLENDS-
Technical Assistance to MONOMEROS

At the request of Monomeros Under the direction of Mr. Satya Nand, Executive Director of The Fertiliser Association of
Colombo-Venezolanos (MCV), IFDC India, IFDC cosponsored the 1977 annual FAI Seminar with the theme "Trends in Consumption
Chemical Engineer, Mr. M. T. Frederick, and Production." IFDC coordinated the preparation of 17 papers for the seminar authored by
traveled to Colombia to provide techni- IFDC staff members as well as by fertilizer experts from a number of public and private national
cal support for improving operational and international organizations.

efficiency in the MCV nitrophosphate were made to assure that MCV bulk resistance associated with powdered
plant and bulk-blending facility, blends were of the highest possible products of low analysis and poor physi-

The nitrophosphate facility, located at quality to counteract previous consumer cal quality.
Barranquilla, is part of an industrial com-
plex initially constructed for the produc-
tion of caprolactam. The fertilizer plant
was installed to utilize the byproduct PUBLICATIONS AVAILABLE FROM IFDC
aminonium sulfate from the caprolactam
production. IFDC provided technical
assistance in ways to improve process Ghs ul by A e 0nd P selu in I c
operations, maintenance procedures, and
quality control. A P te llio do n\ stu d o im

The MCV bulk-blending facility, also 'ArT. A e ho d tu 1 .ie
at Barranquilla, is using some refurbished A S up " puhltzedb 1[K ZGhlnu Prorers in Eemidzer P duI\ .
equipment purchased from Colombia's
Caja Agraria. Although the equipment is ee l pmen t S oud bI I " umcested oni l
quite old, it is generally in good condition iovernoen & DA
and should enable MCV to produce high-
quality bulk blends. Recommendations
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AGD/TAC:IAR/ 9/6

REPORT OF TAC MISSION TO IFDC

(15-18 January 1979)

TAC Secretariat
c/o FAO/LNOR
1776 F Street, NW
Washington, D.C. 20437

January 1979



INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

1818 H Street.NW., Washington, D. C. 20433, USA.

A. C-d 202 - Tlv- - EXi. 3-6360 - C.l AdA-. -INTBAFRAD

January 30, 1979

Dr. Ralph W. Cummings
Chairman
Technical Advisory Committee
812 Rosemont Avenue
Raleigh, North Carolina 27607

Dear Dr. Cummings:

I have pleasure in transmitting the draft report of the TAC mission
to IFDC.

As you will recognize, the mission was given wide terms of reference
but a relatively short period in which to carry out the review. Neverthe-
less, with the help of my hard-working colleagues on the team and the full

cooperation of Dr. McCune, Managing Director of IFDC, and his staff, I be-
lieve that we managed to obtain a good appreciation of the work of IFDC

and its present and potential role in international agricultural research.

The Managing Director of IFDC has had the opportunity to comment on
any factual errors in the report but the opinions and recommendations are
entirely those of the team. In our appraisal of IFDC's program, we were
mindful of the earlier TAC discussions of plant nutrition research, par-
ticularly where the Committee drew attention to the lack of research on
fertilizers suitable for the tropical environment and we believe that the
Center has now made an excellent start on this important objective.

We are aware, of course, that the siting of IFDC in a developed
country contrasts with the sites of the other IARCs. However, we con-
cluded that this did not present serious operational problems for the
Center.

In conclusion, therefore, I would like to extend my thanks to
Dr. McCune and his staff for their most helpful attitude during our
visit, to the members of the team and to you and the members of the TAC,
for providing us with the opportunity of examining in depth the research
program of a very interesting institution.

With best regards,

Yours sincerely,

William F. Sheldrick
Chief, Fertilizer Unit

Industrial Projects Department
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DRAFT REPORT OF THE TAC MISSION TO IFDC

I. INTRODUCTION

1. At its November 1978 meeting in Washington, the Consultative Group on

International Agricultural Research (CGIAR) received a formal request from
the U.S. Agency for International Development to consider the inclusion of

the International Fertilizer Development Center (IFDC) as a full member of

the system of international agricultural research centers supported by the

Group. This request was made on behalf of the Board of Directors of IFDC

and called the attention of the Group to the necessary steps which were taken

in establishing the Center and making it operational. It also briefly recalled

that the Technical Advisory Committee (TAC) and the Group had been involved in
the discussions which led to the establishment of IFDC and were kept informed

of its progress. A copy of the formal request is attached as Annex I to

this report.

2. When considering this request, the Consultative Group noted that TAC

had already given, in 1975, its general endorsement of IFDC's proposed

programme. The Group had not, at that time, reached a decision as to the

appropriateness of including IFDC in the CGIAR system. Now that IFDC is

fully established and operational, the Group felt that TAC should assess the

progress made by the Center and its future directions so as to give the Group

further advice on the suitability', or otherwise, of IFDC as a full member

of the CGIAR system.

3. The TAC Secretariat, with the guidance of the Chairman of TAC,
Dr R.W. Cummings, was requested to send a mission to visit IFDC and report

to the Committee at its 21st meeting in February 1979. Draft terms of

reference and a preliminary list of questions to be addressed by the Panel
were circulated for comments by the co-sponsors and members of CGIAR and

by the members of TAC. The revised list of questions is presented in Annex II

of the report.

4. The terms of reference, as amended in the light of the comments

received, are reproduced below.

A. Terms of Reference

(i) To review the importance and relevance of the

problems addressed by IFDC in the context of

the overall requirements for improved fertilizer

use and other aspects of plant nutrition in

developing countries, taking into account earlier

reviews made by TAC in these fields and new informa-

tion available.
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(ii) To gain a full understanding of the past and
present objectives, priorities and programmes
of the Center and to determine the extent to which
these are in line with the objectives and declared
policies of the CGIAR and with the criteria established
by TAC for the consideration of the suitability of
specific activities for support by the Consultative
Group.

(iii) To gain an understanding of the governance, organiza-
tion and mode of operation of IFDC including its
cooperation with LDCs, IARCs, and industry and to
ascertain the extent to which these are in conformity
with established practices of IARCs of the CGIAR system.

(iv) To ascertain the extent to which IFDC activities can
complement or support ongoing activities in the same
area and related fields at national and international
level, including ongoing research by fertilizer industry
and present activities by the IARCs and other interna-
tional institutions and to assess the benefits which
can be derived from the inclusion of IFDC in the CGIAR
system.

(v) On the basis of the above, to make recommendations to
TAC as to the suitability, or otherwise, of IFDC for
full membership in the CGIAR system and, if appropriate,
to indicate those parts of the programme of the Center
which may be granted CGIAR support (core-funding) and
any adjustment which may be required in the Center's
governance, programme and mode of. operation in order
to grant this support.

B. The Mission Programme

5. The TAC Mission to IFDC, Muscle Shoals, Alabama, USA, took place from
15 to 18 January 1979. The detailed programme of the visit is attached as
Annex III. The Mission was composed of Mr William Sheldrick, Panel Leader,
World Bank; Dr V.W. Ruttan, Professor, Agricultural Economics, University
of Minnesota, former member of TAC; Dr J. Coulter, Scientific Advisor,
CGIAR Secretariat; and Mr P. Mahler, Executive Secretary, TAC, who acted
as Secretary of the Panel.

6. As a preparation for the Mission, the TAC Secretariat made available
to the Panel a series of documents related to the discussions by TAC and
by its subcommittee on plant nutrition. IFDC also provided the Panel with
several technical publications, progress reports, and basic documents,
the list of which is presented as Annex IV. The Panel also received in
writing the answers by the Center's Managing Director to the questions
listed in Annex II.
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II. REVIEW OF TAC AND CGIAR DISCUSSIONS
ON IFDC

7. On 15 April 1974, Dr Henry Kissinger (then U.S. Secretary of State)
in his address to the United Nations General Assembly urged "the establish-
ment of an international action on two specific areas of research: improving
the effectiveness of chemical fertilizers especially in tropical agriculture
and new methods to produce fertilizers from nonpetroleum resources." This
declaration was made at a time when the energy crisis and the food shortages
in the Sahel and other developing regions had created considerable concerns
on the fertilizer shortage and when joint international action was felt
necessary in the context of the preparation of the World Food Conference.
Dr Kissinger further stated, "The United States will contribute facilities,
technology, and expertise to such undertaking."

8. This statement provided the initiative for the U.S. Agency for Inter-
National Development to create the International Fertilizer Development
Center (IFDC) at Muscle Shoals, Alabama. The TVA Board of Directors had
declared that an enlarged international programme as envisioned by USAID
would not be consistent with the objectives of TVA in the development of
technologies for the U.S. fertilizer industry as stipulated in its charter
and by Congressional act. From 1965 to 1974, TVA had difficulties in
maintaining in its National Fertilizer Development Center, an international
programme referred to as the International Fertilizer Development Staff (IFDS)
and meeting the increased demands for technical assistance. TVA agreed,
therefore, to assist in the establishment of a separate expanded international
programme by contributing land and making available utilities, raw material,
support services, and backs-topping.

9. At its 7th meeting in February, the TAC had discussed the need for
improving the effectiveness of fertilizer use in the tropics and had expressed
grave concern at the effect which increased costs and reduced availability
of chemical fertilizer might have on the impact at farm level of the research
which was supported by the Consultative Group. It suggested that this matter
be drawn to the attention of the Preparatory Committee of the World Food
Conference. At the same meeting, TAC also noted a suggestion received from
TVA that further research on fertilizer formulation for tropical conditions
was required and had asked that a more definitive proposal be prepared for
consideration at the next meeting.

10. At the same time, the Committee felt that the question of chemical
fertilizer should not be considered in isolation but as part of a wider
effort which would attempt to integrate research on all potential sources
of plant nutrients.

11. Following that discussion, TAC received papers dealing with the three
main elements of chemical, microbiological, and organic sources of plant
nutrients and noted that research was proceeding at a number of centers in
both developed and developing countries on various aspects of the overall
problem of plant nutrition. At that stage, TAC encouraged the IARCs to
continue and expand their research activities in these fields.
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12. TAC received also at its 8th meeting a proposal from the United States
government suggesting that an International Plant Nutrition Institue be

established as a non-profit company under an international board, to develop
research in new fertilizers for tropical conditions with access to the staff

and equipment of TVA. USAID had requested TVA to develop its ideas on how
best to utilize its facilities and capabilities at Muscle Shoals, Alabama.
The concept at that time was for an institution with multiple components
with headquarters and central facility in an appropriate developing country
close to a center of scientific activity working on biology, chemistry, and
physics as applied to interrelations of plants, soils, micro-organisms,
fertilizers, and weather. This headquarters facility was meant "to be
responsible for planning and managing an overall research programme involving
some centralized research, cooperative research with other institutions,
and a link to Muscle Shoals for research on production, design, and marketing
of improved chemical fertilizers for developing countries." It was expected
also "to undertake training and information management functions related to

the overall system."

13. TAC welcomed this proposal and encouraged the U.S. government to table

a definite proposal for its early consideration. TAC also decided at this
meeting to establish a subcommittee to consider the overall research needs
in plant nutrition and the best ways and means to mobilize the experience
of many bodies involved in this field including TVA.

14. Further to this meeting, TAC reported to the CGIAR that:

"... industrial research on the development of chemical
fertilizers suited to tropical environments, and/or
fertilizer plants adapted to the needs of the less

advanced countries has been inadequate, and that accelerated
activity in this field might bring rather rapid benefits.
It recognizes, however, that this requires considerable
investment in laboratories and pilot plants, and therefore
particularly welcomes the offer of the United States
Government to examine ways and means of capitalizing on
the research and production engineering facilities of TVA

for the benefit of developing countries."

... there is important work in progress in biological
fixation of nitrogen, microbiological solubilization of
soil nutrients and recycling of organic wastes to plant
nutrient supply that should be monitored, adequately
supported and integrated for maximum impact in LDCs."

"... it did not have adequate information on which to base
recommendations on special machinery that might be needed
for the overall effort needed, but 'attaches the highest
importance to this whole field of inquiry' and 'envisages

an instrument of coordination and/or supplementation to
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research and training efforts already in existence within

and outside the International Centers network', and has

decided to establish a subcommittee to look further into

the whole matter and report to the TAC meeting next

February.

"... meanwhile, it hopes the U.S. will proceed with its

initiative at Muscle Shoals and keep the TAC involved in

its shaping."

15. At its July 1975 meeting, the Consultative Group noted the TAC report

with approval and welcomed the U.S. activity to establish an international

fertilizer development center.

16. IFDC was created as a non-profit corporation under Alabama laws on

7 October 1974. This rapid creation was feasible through the cooperation

of TVA who agreed to provide temporary quarters and facilities. Its Board

of Directors was established, its Managing Director appointed and grants for

planning and development were obtained from the IDRC (Canada) and 
USAID.

17. The TAC Subcommittee held two meetings in November 1974 and May 1975.

It established five working groups on chemical fertilizers, biological

sources of plant nutrition, organic sources of plant nutrition, diffusion 
of

known technology and tropical soils, respectively. The Subcommittee

considered inter alia the proposed objectives and programme of IFDC.

It noted in its report to TAC that, "to be effective, IFDC will have to

overcome some of the problems that were apparent in the more limited 
TVA

programme. It will have to develop a staffing pattern with more adequate

capacity (a) in chemistry and chemical engineering and (b) in plant and

soil science. A capacity to work on a broad range of materials and processes

in contrast to a narrow commitment to particular materials and processes"

was also considered essential.

18. The Subcommittee stated in its report to TAC that it was "prepared to

endorse the formation of IFDC," and, if appropriate, it urged TAC to

"recommend membership of IFDC in the CGIAR-sponsored international agricul-

tural research institutes."

19. At its subsequent meeting in May 1975 TAC gave general support to the

IFDC proposal in particular as far as fertilizer formulation aspects are

concerned. It raised some questions on other aspects such as fertilizer

marketing and packaging; TVA/IFDC linkage on patentable technologies;

IFDC's role in technical assistance on fertilizer plant development;

feasibility of agronomic work on tropical soils at the IFDC Headquarters.

These questions were referred to the TAC Subcommittee.
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20. At its 10th meeting, TAC considered the programme of work and budget
document of IFDC and the comments of its subcommittee thereon. Relevant

excerpts of the summing-up by the Chairman of TAC at this meeting are
reproduced below.

"In respect to the Fertilizer Development Centre,
the full Committee noted from its Subcommittee Report
that it would hope to see it established as a center
with international status, under United States laws,
and to broaden its governance accordingly. This was
important because TAC saw international status for this
Centre as essential. But the main concern was with the

elements of the proposed programme; and these were endorsed

with two cautionary comments that he would make later.

The four areas of work set out were, first, improving

the efficiency of applied fertilizer nutrients, including
in this farm testing. Secondly, research on better use of

raw materials available, especially in developing countries,

which had not hitherto been widely used as a basis for

fertilizer. Thirdly, to improve the physical properties

and the methods of handling of established fertilizer, and
fourthly, the programme discussed the need for fertilizer
marketing research.

Caution was expressed by members concerning the

breadth of activities under this .last head. The reference

was not so much to marketing in the salesman sense, but to

systems of distribution downstream from the factories; and
there was no doubt whatever that this was a matter of

growing difficulty and importance in many developing
countries as the usage of fertilizer rose.

It was also true however that there were international
agencies involved with these problems already, such as FAO
and the World Bank. TAC therefore sought an assurance from

the management of the new institute that it would not

initiate activities in this field without full consultation
and possibly collaboration with FAO and the Bank.

On the matter of improving the efficiency of applied

fertilizer nutrients, TAC requested and the Centre agreed,

that any new formulations produced would be tested by using
existing international and national centres in developing

countries, and not through a whole range of new facilities.

This again was rather important. It was not contemplated

that this Centre should develop facilities for field testing

independently of existing international, regional and

national organizations.
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Some references to outreach in the programme
also needed qualification. It was explained to the
Committee, and accepted, that the kind of outreach the
Centre had in mind, or the management had in mind, was
related to advice in the raw-material and price-setting
field, and did not involve agronomic research. Now,
whether this form of outreach went beyond research, and
into technical assistance, was a nice question and, given
the general issue, to which he would address some remarks
later, this could be a matter for further examination and
discussion with the Board and management of the Centre.

There was evidence of support from industry, both
within and outside the United States, as well as interest
in a number of developing countries in the work of IFDC;
and the TAC Subcommittee felt that the organization and
proposed programme of the Centre could and would command
international scientific respect, and could result in
making better and cheaper fertilizer more readily available.

As an essential element of its success would depend on
its having access to the facilities of TVA, which could only
be duplicated elsewhere at vast expense, the Subcommittee
recommended that the TAC/CGIAR support.the Centre, although
located in a developed country, in an appropriate relationship
to the system, which would ensure that it could be reviewed
annually and periodically in the same way as any other centre.
TAC attached considerable importance to this; that the
programme of the institute should not be exempted from review
of the same kind as other centres, simply because it was being
financed in a developed country.

The Committee also wished to make sure that IFDC took
full advantage of the international research network to
field-test its research output.

Thus, TAC endorsed the IFDC, with the qualifications
mentioned and hoped that it would be welcomed by the Consult-
ative Group."

21. At Centers Week in 1975, the CGIAR discussed the above recommendation
of TAC. The discussion indicated a strong interest on the part of the CGIAR
members, but most of the members expressed the wish to defer action on
adding IFDC to the CG system until a later time.

22. After this meeting, TAC and the CGIAR have been kept informed of
the progress of the Center, IFDC maintaining an informal "associate status"
with the CGIAR.
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III. THE MANDATE OF IFDC AND ITS RATIONALE

A. Food Production and Fertilizer Use in Developing Countries

23. During the last two decades, food production in the developing
countries has become increasingly dependent on fertilizer use and approx-
imately 30 per cent of the total food production increase in developing
countries and more than 50 per cent of their additional cereals in the last
two decades has been attributed to fertilizers.

24. The contribution of fertilizers has been associated, of course, with
the introduction of the high-yielding varieties and improved irrigation and
farming practices and the benefits of these other inputs can only be fully
achieved with improved fertilizer use. Undoubtedly, the increased use of
fertilizer in the future is the most important way to increase crop produc-
tion and help developing countries become self-sufficient in food production.
Unfortunately, with present trends, both the current and projected consump-
tion of fertilizers will be far from adequate to meet these requirements.

25. From recent studies, it has been concluded that current fertilizer
consumption projections for the developing countries imply a grain deficit
running at around 45 million tons in 1985 against an annual average of 19

million tons in 1969-71. The picture is even worse if the grain-exporting
developing countries, Argentina and Thailand, are excluded. This would

leave the remaining developing countries with a grain deficit of 70 million
tons by 1975 compared to about 30 million tons in 1969-71. To eliminate
this deficit would require increasing the use of fertilizers in developing
countries by about 9 million tons of nutrients or about 30 per cent above
the projected fertilizer consumption figure of 30 million tons in 1985.
It is further estimated that fertilizer use would have to be at least
30 per cent higher than currently projected demand if the developing
countries are to become self-sufficient by the year 2000. Obviously, such
a change cannot be brought about without a major attack on the constraints
that prevent fertilizer use and also by improving the efficiency- of fertili-
zer use. This development must go hand in hand with the availability and
use of complementary inputs, such as water, pesticides, high-yielding
varieties, etc.

26. If properly supported with credit facilities and extension services,
fertilizer use is often accompanied by the improvement in cultivation

practices and tools, etc., and therefore can be the spearhead of agricul-

tural development and thus has the potential of improving the food supplies
and incomes of the smaller farmers.

27. Recent developments in the fertilizer industries of developing

countries have concentrated on primary production facilities and the major
investment has occurred in this area. Between 1967 and 1981, the production/

supply capability as a percentage of consumption in developing market

economy countries will double from 40 per cent to 80 per cent. There are

generally adequate supplies of raw material to meet world increased fertilizer
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demand and the international fertilizer industry has shown that it reacts
quickly to meeting any shortfall in supply. Therefore, the major opportun-
ities for improving fertilizer use in developing countries lie principally
in the field of credit, extension work, distribution infrastructure,
delivery services, and appropriate farmer incentives.

28. In addition, more research on fertilizers is necessary in order to
ensure a more efficient use of this costly input. Nutrient uptake from
fertilizer can be improved by the -use of more efficient fertilizers and/or
by the more efficient use of conventional existing materials. It is
principally against this background that the need, scope, and size of the
mandate of IFDC must be assessed.

B. Rationale for Mandate of IFDC

29. In the Articles of Incorporation, the purpose(s) for which IFDC is
organized is defined as follows:

"(a) To operate a world-wide center for the collection
and dissemination of information relative to fertilizer,
for research and development in the technology, use, and
marketing of fertilizer, for the training, advisory
services and technical assistance in the production,
engineering, marketing and use of fertilizer and for
cooperation with the Food and Agriculture Organization
of the United Nations, International Bank for Reconstruc-
tion and Development and organizations situated in foreign
countries which are sponsored in whole or in part by the
United States of America for the improvement of fertilizer
technology and use to serve the needs of the developing
countries with special emphasis on the tropics.

(b) To engage in other charitable, educational or
scientific activities consistent with the foregoing
purposes or necessary or appropriate for carrying out
the same."

30. This is, of course, a wide and general mandate which is also therefore
capable of likewise interpretation. Certainly at the time the mandate was
written, the world was suffering from the worst fertilizer crisis ever,
prices had escalated several hundred per cent and at the time of the World
Food Conference there were gloomy predictions of a dire and lasting
shortage of fertilizers. In fact, soon afterwards, new capacity came
on-stream and prices fell and there has been a period of fertilizer price
stability since, with an ample supply of fertilizers available to developing
countries at reasonable prices. This does not diminish the long-term need
to improve technologies to produce cheaper fertilizers and use them more
efficiently.
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31. However, the technology of the manufacture of conventional fertilizers,
intermediates, and products is generally mature and well established.
Significant improvement will require commitments of substantial resources
for both research and development over a long period. Nevertheless, there
is an urgent and continuing need to work on those aspects of fertilizer
efficiency which constrains the use of fertilizer by the farmer and hence
food production. In this respect, the elements of the original inandate
related to use of fertilizers insofar as they serve the needs of the
developing countries of the tropics would appear to be particularly relevant.

32. In terms of relevance to CGIAR objectives, research on the use of
fertilizer as one of the major agricultural inputs and the associated needs
for research on plant nutrition would appear to fall within the CGIAR
objectives. This is discussed in Chapter VIII.

IV. MANAGEMENT, ORGANIZATION AND
BUDGET OF IFDC

A. Management

33. IFDC was created as a non-profit corporation under Alabama Laws in
October 1974. In 1977, under an Executive Order of the President of the
United States, IFDC was granted all privileges and immunities of an inter-
national organization.

34. Governance of the Center is provided by a twelve-man Board of Directors,
drawn from 10 countries, six from developed and six from developing countries.
Two members of the Board are nominated by the United States government and
three from the CGIAR. There is provision for an Executive Committee composed
of at least three members of the Board. Unlike other IARCs, the Managing
Director of IFDC is not a member of the Board of Directors, nor does the
Center have a programme committee of the Board of Directors, but it has
held a series of workshops on specific subjects to which outside scientists
have been invited and which contribute to programme formulation. Meetings
between IFDC and TVA staff are also organized to keep each other informed
of progress.

B. Organization

35. IFDC is organized into an administrative group and three operating
divisions, Fertilizer Technology, Agro-Economic, and.Outreach, each under
a director. Each division consists of a multidisciplinary group of scientists.
The Fertilizer Technology Division is staffed mainly with chemists and
chemical engineers; the Agro-Economic Division with economists, agronomists
and soil scientists and the Outreach Division with economists, agronomists,
engineers, and training staff. The latter has regional coordinators for
Africa, Asia, and Latin America. At the time of the Panel's visit, staff
totalled about 140 from 19 countries with 50 scientists and engineers and
90 support staff. IFDC uses the facilities of International Institute of
Education (IIE) for staff benefits,
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36. Programmes have been developed along two general lines:
(a) fertilizer research and development, and (b) market development
assistance. The former programme operates through research on nitrogen
and phosphorus in soils and laboratory-scale fertilizer technology
studies and the latter through technical assistance missions, training
programmes and involvement in fertilizer meetings, workshops, and confer-
ences.

37. All of IFDC's information, whether patented or not, is made freely
available to all developing countries.

C. Budget

(i) Capital development

38. Construction of the IFDC buildings started in 1976 on a 12 ha site
provided by TVA, was completed in August 1977. The total capital cost was
$8.7 million made up of $5.6 for buildings and $3.1 million for equipment.

39. Apart from the administrative buildings, the two major onsite
facilities are the pilot plants and the laboratories. There are four
pilot plants: an intensive granulator (for preparing small fertilizer
granules from powders); a wet/dry beneficiation plant for upgrading
phosphate rocks of many types and capable of generating cost and process
data; a bulk blending/granulating plant for mixing different granular
fertilizer products, both conventional and experimental; and a wet-process
phosphoric acid plant designed to use a wide-range of raw materials.
A warehouse, laboratories and maintenance shop are also provided in the
pilot plant complex.

40. IFDC has excellent laboratory facilities with some 25 laboratories
as well as greenhouse, growth chambers, seminar and lecture rooms, and
teaching equipment. The laboratories are equipped to handle a very wide
range of soil and plant analyses and a large amount of sophisticated
analytical equipment has been installed. This includes an x-ray diffrac-
tometer, x-ray fluoroscope, scanning/transmission electron microscope,
mass spectrometer, IR and UV spectrometers, gas chromatograph. There is
also a radioisotope assay laboratory, as well as a range of equipment for
laboratory-scale beneficiation. A small library is maintained in the
premises with access to TVA's comprehensive library facilities.

41. In addition to providing the land, TVA supplies, at cost, such raw
materials as nitric, sulfuric, and phosphoric acid and access to library
and computer facilities on a reimbursable basis, as well as to some of the
fertilizer production facilities.
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(ii) Operating costs

42. In 1977 IFDC's operating expenditure was $3.258 million. This
increased to approximately $4.230 million in 1978. For 1979 IFDC has
an approved budget of $5.232 million out of a budget request of $6.557
million. The major portion of the approved budget ($4 million) is from
USAID which has supplied the Center with about $20 million up to and
including 1979. Israel, Philippines, Spain, IDRC and the Rockefeller
Foundation provide about $249,000. The remainder of the approved budget
will come from a series of contracts.

43. Projected budgets for 1980 and 1981 are $7.495 million and $8.136
million.

V. REVIEW OF PAST AND PRESENT
ACTIVITIES OF IFDC

A. Technology

44. Basically "Technology" within the IFDC programme can be considered
under two headings. The first is associated with the operation of a small
scale fertilizer plant to produce quantities of experimental fertilizer
for agronomic testing within the IFDC agronomic programme. The second is
associated with the evaluation and development of new processes, processing
techniques or equipment that could be used by developing countries to
produce cheaper fertilizers. About 25 per cent of IFDC staff operate
within the Technology division which, in 1978, accounted for 30 per cent
of the total budget.

45. IFDC has established a multi-purpose granulation plant capable of
producing up to one ton per hour of complex fertilizers for field or
storage trials. This unit is supported by several other small granulation
units necessary for preparing much smaller quantities for pot trials.
It was evident from the detailed discussions on the agronomic testing
programme that the integration of the material preparation with the agro-
nomic work is an important and essential part of the programme. Records
on the preparation techniques and the complete characterization of the test
materials greatly assist in achieving a high quality of work. The ability
to relate agronomic tests to physical and chemical properties of fertilizer
materials for significant quantities of test materials will undoubtedly
provide an excellent basis for the IFDC's agronomic programmes. An addi-
tional, although limited, benefit of this fertilizer pilot plant is that
it can be used for operational training purposes.

46. The major part of the technical programme is in phosphates where an
ambitious programme has been commenced. Extensive facilities for the
investigation of phosphate rock beneficiation and processing have been
erected on the- mini- and pilot-plant scale,
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47. As a basis for their studies, a comprehensive survey on the location
and characterization of world phosphate deposits is being conducted. There
is undoubtedly a need for such a survey which is not available in such a
complete form elsewhere and this information will undoubtedly make a major
contribution to basic fertilizer knowledge.

48. A programme is being commenced to prepare mini-granules of rock and
partially acidulated rock. Insofar as this work is closely related to
the Center's programme of testing new materials and improving the efficiency
of phosphate use, it appears to be well based. The small pilot-plant studies
("bench scale") of the utilization of problem phosphate rocks in wet-process
phosphoric acid production also appears to be well justified as the work
might well initiate major interest in the deposits which would lead to their
exploitation with benefit to the developing countries concerned.

49. The Panel feels, however, that such work within the core budget
should be limited in extent, as the major work to test the rock for process
design could also be carried out under contract by others in industrial
concerns who are at least as well equipped to do this work as IFDC. The
Panel also has some concern about some of the speculative research work on
new phosphoric acid processes as well as the rock treatment processes.
Insofar as work of this type would become progressively expensive as it
proceeded, it was essential that a sound economic justification for it
should be established as well as the genuine need and applicability of
the process in developing countries.

50. IFDC has already obtained significant ,contracts for testing and
evaluating rock from Senegal and Sri Lanka and other contracts are currently
being negotiated. Work of this type outside the core budget is financially
self-supporting and provides considerable information and experience.

51. Also of interest to the Panel was the fermentation processes as a
route to rock acidulation. The principal objective of this work is to
develop an acidifying medium for indigenous phosphate rocks based on the
fermentation of organic wastes and by-products. This process could operate
on several scales from individual farm units to "cottage-type" village
industries.

52. The Panel feels that insofar as process development is concerned,
priority should be given to the processes which could easily be applied
in developing countries preferably with local resources. The research and
development on new large capital-intensive complex processes are likely to
be outside the resources available to IFDC both with regard to cost and
staff time.

53. In the technical development field, IFDC has considered the possib-
ilities of carrying out research on developing cheaper nitrogen fertilizers
but has concluded at this time to do only limited work. There are several
other major nitrogen programmes underway elsewhere at the present time.
For example, TVA is investigating ammonia production from coal. The
Kettering Institute and others have large programmes investigating the
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biological fixation of nitrogen. In view of the expensive, long-term
and speculative nature of this type of work, IFDC has decided to limit
their activities to monitoring the efforts of others and to working on
some special situations of adaptive technology application.

B. Agronomy and Economics

54. The primary objective of the Agro-Economic Division is to provide
the information and analysis concerning the agronomic requirements of crop
production in tropical environments and the economic behavior of farmers in
developing countries needed to guide the research activities of the Technology
Division. The Agro-Economic Division also provides the Outreach Division
with information on the agronomic characteristics and the economic parameters
of alternative technologies and materials, including those developed by IFDC.
Many of the activities designed to contribute to these objectives are
conducted within the framework of task teams organized to bring a broad
range of interdisciplinary capacity to bear on specific problems. Much of
the work of this Agro-Economic Division is conducted within the framework
of the nitrogen and phosphate work groups.

(i) Agronomy

55. The agronomic programme centers on the two major nutrients--nitrogen
and phosphorus. It aims to make these nutrients cheaper to the farmer,
either by increasing the efficiency so that there will be better returns
per unit of nutrients and/or by, developing fertilizers that are cheaper
or more readily available using local sources of raw material.

(a) Nitrogen

56. The nitrogen programme is mainly concentrated on rice fertilizers,
although a programme for upland crops is proposed. The inefficiency of
conventional nitrogen fertilizers in rice soils has been well documented
and estimates suggest that even under the best conditions like those
pertaining at experimental stations, the rice plant may utilize less than
50 per cent of the nutrient in the fertilizer. Under normal farmer condi-
tions, losses are higher, particularly where water control is poor leading
to intermittent soil water-logging and drying. IFDC suggests that
efficiency may be of the order of only 30 per cent under many farming
conditions.

57. Several loss mechanisms such as nitrification and denitrification,
run off, leaching, and ammonia volatilization all contribute, the importance
of any one mechanism varying with soil type, farmer practices and stage of
crop growth. IFDC's research, however, suggests that volatilization of
ammonia may be more important than formerly considered and some research
is thus devoted to defining the conditions under which different forms of
losses occur and to quantifying these losses. Such work is facilitated by
IFDC's range of excellent facilities at its headquarters. The research
programme is being extended to field conditions by the work at IRRI and
with the International Network for Fertilizer Efficiency in Rice (INFER)
noted in para 95.
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58. Research has shown that there are two possible "loss evasion"
techniques which can be used with conventional nitrogen fertilizers.
The first is to coat urea with a material like sulfur thus turning it into
a slow-release fertilizer and the second is to place the fertilizer, at a
shallow depth, in the reducing zone of rice soils. IFDC's role is to turn
these principles into practical techniques which can be used by small
farmers. Thus, the innovation in this programme lies in the combination
of IFDC's technology with its capacity to alter urea to different shapes
and forms and IRRI's knowledge and experience in rice research and production.

59. Increasing the efficiency of N fertilizers in rice would have a
substantial payoff, for example, IFDC calculates that an improvement of one
percentage point in efficiency would lead to a payoff of around $30 million
annually.

(b) Phosphorus

60. IFDC has been involved with phosphatic fertilizers since its inception.
The first objective of this programme is the development of phosphatic
fertilizers that nre better suited to tropical soils many of which are acid,
are often low in calcium, large areas of which have high exchangeable
aluminum and may have a strong retention capacity for phosphate. The second
objective is to help developing countries make better use of any indigenous
phosphate rock deposits.

61. There are three aspects to this programme: the chemical and
mineralogical evaluation of rock from different sources; the minigranulation
of ground rock phosphate to improve its handling properties; and the study
of the agronomic value of partially acidulated rocks which perform poorly
in the untreated form.

62. Laboratory measurements and pot experiments are used to predict the
performance of ground rock phosphates and their reactions with different
soil types are being studied, particularly their behavior in soils with
strong retention capacities.

63. Fineness of grinding has a strong effect on the availability of rock
phosphate to plants, but finely ground material is difficult to handle and
the Center has shown that free-flowing minigranules of this material retain
their effectiveness in terms of P205 uptake.

64. Some of the local rocks in the developing countries are poor suppliers
of phosphorus to plants, even when finely ground, and IFDC has been investiga-
ting their beneficiation by partial acidulation using phosphoric or sulfuric
acid. Acidulation with phosphoric acid has been found to improve the quality
considerably in contrast to sulfuric acid; the ineffectiveness of the latter
has been found to be due to a surface coating of water insoluble sulfates
on the rock particles.

65. A cooperative programme with CIAT is being conducted on phosphorus
in a manner similar to that of the nitrogen programme with IRRI in that IFDC
provides the technology and the materials and CIAT the facilities for field
experiments and local laboratory backup.
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(ii) Economics

66. The results of the research designed to determine the source of nitrogen
loss and of the work to develop improved materials and practices to reduce
losses are being subjected to economic analysis. Considerable effort is
being expended to develop improved methodologies to determine, compare and
explain the technical efficiency of new nitrogen fertilizer and/or management
practices under different agro-economic conditions.

67. The economic analysis, either at the technology development or at the
agronomic practice level, has not been developed as completely in the
phosphate as in the nitrogen programme.

68. In addition to the economics research being carried out within the
framework of the nitrogen and phosphate work groups, research is also being
conducted on information diffusion and economic demand factors that affect
the rate of adoption and the level of use of fertilizer at the farm level.
Studies are also being conducted of the effect of policy incentives and
constraints employed by national governments on the use of fertilizer.
The research on diffusion and demand has involved the development of analytical
methods that incorporate sociological, economic, and agronomic variables.
Some of the analyses, particularly those focusing on small-farmer decision
making, and on the relationship between fertilizer use and the demand for
labor or other inputs,have been both innovative in methodology and productive
of significant results.

69. The Panel finds that the Llose interface between research on agronomy,
economics' and technology is one of the unique characteristics of the IFDC
programme. These links are not only important in focusing the efforts of
the IFDC technology programme on the development of material of agronomic
and economic significance, but also provide the collaborating institutions
with fertilizer material which leads to more productive agronomic research
and related development programmes.

70. An important continuing problem for IFDC will be how to determine the
appropriate level of resources to invest in its agronomic and economic
research programmes. The primary criteria for this activity must be their
value in providing information of value to the technology development programme.

C. Outreach Activities

71. The IFDC Outreach Division is responsible for training, engineering
and technical assistance, market development, and information services.
The outreach activities are organized under three programmes, which for
administrative purposes are divided into three geographic units (Asia,
Africa, Latin America).
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(i) The Training Programme

72. The training section coordinates a variety of training programmes
for groups and individuals from organizations concerned with fertilizer
production, marketing and use. These programmes are conducted both at
IFDC and in developing countries. A training programme in marketing is
offered annually; fertilizer factory maintenance and operation programmes
are offered regularly in cooperation with other organizations; individual
and small group programmes are offered on a number of areas directly related
to IFDC's ongoing research programmes.

(ii) Engineering and Technical Assistance Programme

73. The engineering outreach programme helps identify production and
distribution problems associated with the transfer and use of improved
fertilizer technology, responds to requests for short-term technical
assistance, and transmits information back to the research division on
problems requiring research and development to provide solutions. The
outreach activities are too diverse to describe in detail but include:

- consultative assistance to Companhia Riograndense de Adubos
(Brazil) for the startup of their granulation plant in Rio Grande.

- a study of blending and distribution of fertilizers in Bolivia.

- development of a plan to increase efficiency of operation
of a phosphoric acid plant in Brazil.

- a study in Guatemala to provide USAID with information on
whether bulk blending should be considered for future funding.

- a study for PUSRI (Indonesia) of the feasibility of convering
an existing urea plant to the production of granular urea and
for production of controlled release materials. This plant's
modifications are underway and IFDC expects to provide training
for PUSRI engineers on plant operation and provide startup
assistance.

- a study leading to recommendations for warehouse facilities
and fertilizer packaging in Nepal. Plans are being discussed
for the installation of a miniplant that would produce ammonium
nitrate solutions.

- conducted the West African Fertilizer Study.
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D. Market Development and Information Analysis Programme

74. This programme is responsible for the development of information
needed to analyze market trends and for consultation on market development
activities. Information on a wide range of factors.related to fertilizer
raw materials; fertilizer production, capacities, and processes; fertilizer
distribution and use is maintained. The effectiveness of the programme is
enhanced by its ready access to the TVA data files. The files are
computerized and can be accessed at IFDC or, elsewhere by portable terminals.

75. The programme has engaged in a number of very useful consultancies
with other international and national fertilizer development agencies.
These include testing of new nitrogen and phosphate materials and improvement
of storage and handling fertilizer materials. In the future, data will be
assembled on agronomic response to fertilizer use and economic returns to
fertilizer use.

76. When compared to the other IARCs the outreach programme at IFDC is
large in comparison to the rest of the programme at the present stage of
the Center's development. This is primarily because the activities of the
formed TVA international unit were transferred to IFDC prior to the develop-
ment of the latter's research capacity.

77. The Panel is concerned that the outreach programme has the appearance
of responding to "targets of opportunity" rather than establishing clear
priorities. However, IFDC recognizes that a long-range plan must be
developed in order to give the programme a sharper focus. Nevertheless,
the Panel is impressed by the backup potential of the research programme
which provides the IFDC outreach staff with unique resources.

78. The Panel recognizes the need for IFDC to work on both country and
world fertilizer supply/demand and balances but feels that the latter could
be most effectively carried out by collaboration with the UNIDO/FAO/World
Bank Fertilizer Working Group. IFDC should direct its main analytical
activities to supporting the outreach programme at farm and country level.

VI. RELATIONS OF IFDC WITH OTHER INSTITUTIONS

79. In a worldwide industry with huge investments, it is obvious that
IFDC is only one amongst many public and private industry organisations,
international and national trade associations, and international agencies
which are involved in one or more aspects of fertilizer research and
development, manufacture, trade or use. The principal organizations
involved in relationships with IFDC include the following.
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A. International organizations

- FAO

80. FAO has several major activities in fertilizer including the Fertilizer
Programme, -the Fertilizer Commission, the Fertilizer Industry Advisory
Committee (FIAC), and the operation of the International Fertilizer Supply
Scheme which helps to provide fertilizers to, the poorest countries. Also,
it is undertaking studies on biological fixation.of nitrogen and recycling
of organic waste. There are several specialized units in FAO dealing with
fertilizer statistics, fertilizer marketing, credit, etc. It undertakes
field training and also carries out fertilizer economic studies.

81. Although IFDC has already collaborated with FAO in a number of
occasions (e.g. West Africa Fertilizer Study, IFDC participation in FIAC
and the Bangkok seminar on credit and fertilizer policy, assistance in
the Sahelian projects), it is recognized that there remains the possibility
of considerable overlap in their future activities. In view of this, FAO
and IFDC have recently consulted to determine their common grounds of
interest and areas of potentially fruitful collaboration.

- UNIDO

82. UNIDO over the last two decades has maintained a high activity in
fertilizer technical assistance, training, and the dissemination of fertili-
zer information. More recently UNIDO has been very active in supporting and
organizing the Fertilizer Consultation Meetings in accordance with its
Mandate from the Lima Declaration of 1974. It is recognized that there
is scope for considerable collaboration between IFDC and UNIDO. This'is
illustrated by their joint effort in the preparation of a Fertilizer Manual
which will be shortly published by IFDC. However, as in the case with FAO,
there are obvious areas of potential overlap and steps will have to be taken
to avoid duplication of work and ensure fruitful collaboration on projects
of joint interest.

- International Development Banks

83. The World Bank, the Asian Development Bank, and the Inter-American
Development Bank, are all involved in fertilizer development through their
industrial and agricultural departments. None of these organizations,
however, maintains specific activities which overlap with IFDC except
perhaps in the field of World Fertilizer Policies. IFDC already has active
contacts and has carried out tasks for these organizations. For example,
the World Bank has commissioned IFDC on several occasions to carry out
consultant work mainly in the area of fertilizer marketing, and distribution.
However, as the bank loans normally operate through international competitive
bidding, IFDC has to compete with other organizations, both private and
public, for contract consultant work.
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84. From the foregoing, it is seen that IFDC has established connections
with the three main international agencies concerned with fertilizer,
FAO, UNIDO and the World Bank. Although there are many direct links
through individual projects, there is also the formal and continuing link
through the FAO/UNDIO/World Bank Fertilizer Working Group which meets at
least once or often twice a year to discuss and formulate fertilizer
supply/demand balances. IFDC also participates and contributes to the FAO
Fertilizer Commission Meetings and the UNIDO consultation meetings.
The Panel reiterates that while some degree of overlap is warranted from
the point of view of providing the necessary interface for good collabora-
tion, care must be taken to ensure that such duplication is not wasteful
and limits the potential for work on other important topics.

B. Fertilizer Trade Associations

85. IFDC has maintained contacts with industry at a national and inter-
national level mainly through liaison with the industrial trade associations,
for example, the Phosphate Manufacturers' Association (ISMA), the International
Potash Institute (IPI), and the Fertilizer Institute of the United States (IFI).

86. Generally, there is no overlap of work between IFDC and the Associations
who do not maintain significant activities other than collection and dissemin-
ation of fertilizer information. One possible exception is the activity of
the Fertilizer Association of India (FAI) which is probably the most active
fertilizer association in the world and organizes large seminars and provides
training courses in marketing and technical subjects. IFDC is, however, aware
of the activities of FAI, and has already collaborated in several ways,
including an investigation of the possibilities of joint training programmes.

C. Public and Private Fertilizer Industry

87. IFDC has cooperated with a number of national governments and with
national fertilizer associations and companies. Some of these relationships
have been discussed above in the section on Outreach Activities.

88. It has attempted to establish strong links with industry in the
developing countries and has been commissioned to carry out work under
contract by several companies from Brazil, Colombia, Senegal, Singapore,
Mexico, Venezuela, Indonesia, Philippines, and other countries. Work has
covered both technical and fertilizer-use subjects in both the public and
private sectors of industry.

89. As this type of contract work is self-supporting and provides a useful
source of new information and experience, this activity is to be encouraged.
IFDC, however, will have to be careful that it does not become too involved
in offering technical or laboratory services that compete with other fertili-
zer organizations who are already very active in this field.
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D. National Governments and Agencies

90. The relationship between the IFDC and national governments is somewhat
different from the relationship between the other IARCs and national govern-
ments. Adoption of more efficient or lower cost fertilizer materials by
farmers must be preceded by capital investment in fertilizer capacity and
the development of distribution channels. This means that the IFDC has to
interface with a variety of national agencies--planning commissions,
industry ministires, state and private fertilizer corporations, national
and international fertilizer agencies--as well as agricultural ministries.

91. An example is the project on Fertilizer Marketing and Distribution
System Improvements in Bangladesh. The project involves a fertilizer plant
maintenance programme in cooperation with the Bangladesh Chemical Industries
Corporation (BCIC); a fertilizer adoption and demand study in cooperation
with the Bangladesh Agricultural Research Council; the development of
extension programme materials with the Bangladesh Agricultural Development
Corporation (BADC). The project also involves contact with the Ministry
of Agriculture and the Planning Commission.

92. The range of potential activities on which the IFDC might cooperate
with national governments is extremely diverse. In accepting such cooperative
arrangements, IFDC needs to consider the responsibilities of other inter-
national agencies, its own unique capacities in the interface between
engineering and agronomy and the potential contribution of such activities
to skills and knowledge that IFDC needs to conduct its core programme
activities.

E. The International Agricultural Research Centers

93. IFDC has already established close working arrangements with four of
the IARCs. Two IFDC staff members are posted at CIAT and one at IRRI.
IITA and IFDC have collaborated in a training course on fertilizer use in
West Africa held at IITA and a cooperative programme on nitrogen fertilizers
is proposed for ICARDA.

94. The nature of the work at CIAT in the utilization of phosphate rock in the
tropical soils of Latin America is more fully described in paras 60-64, This
programme will be extended to include research in collaboration with the national
scientists of Colombia, Brazil, Peru and Ecuador. Several long-term field
trials using a range of phosphate materials will be conducted.

95. In the Far East, IFDC has cooperated with IRRI and ten national
programmes in setting up an International Network for Fertilizer Efficiency
in Rice (INFER) for field testing a variety of forms of urea. Work is also
being done at IRRI on determining the mechanisms of N loss in rice fields.

96. Work with ICARDA is planned to cover studies of the efficiency of
fertilizer N in the semi-arid, often alkaline soils of the dry areas of
the Middle East.
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97. The Panel was informed that the Center is also developing working
arrangements with the other IARCs with a minimum of overlap. The Panel
believes that the attempts to involve national programmes in collaborative
projects would be mutually beneficial since it will enable IFDC to try out
novel fertilizer material over a wider range of soil, climate, and manage-
ment conditions.

F. TVA

98. From its inception IFDC was planned on the basis of a close relationship
with TVA and its National Fertilizer Development Center; the nature of this
relationship is outlined in various sections of this report. The Panel had
the opportunity to discuss the nature of the formal and informal contacts
with IFDC and TVA staff and gained the impression that these are generally
fruitful for both organizations.

VII. THE LOCATION OF IFDC AND ITS
IMPLICATIONS FOR THE CGIAR

99. Among the questions which have been raised in earlier discussions by
TAC and the CGIAR and which were again referred to the Panel by a number
of CG members, is the value of the current location of IFDC and the
feasibility and desirability of eventually shifting part or all of the
institution to a developing country if a suitable location could be found.

100. The views of the Center on this issue are that, in principle, it
would be possible for IFDC to operate from a headquarters in a developing
country. This would, however, seem an inefficient means of operation with
IFDC as it is now constituted. If this would imply moving all or a major

portion of the Center, it would change much of the original intention and
nullify the advantages of its present location, i.e., the vicinity of
TVA's National Fertilizer Development Center (NFDC) as a major source of
information and expertise. A duplication of what is established at Muscle
Shoals would be many times more expensive in this respect. A location in
a developing country could make IFDC more responsive to the requirements of
that country and its region but less responsive and useful overall whereas
the present location obviates bias towards any particular developing region.

101. The reasons given above by IFDC for maintaining its present location
are certainly valid. The Panel also sees many advantages in this location
taking into account the difficulty of maintaining the highly sophisticated
laboratory equipment of the Center. This location has also made it
possible for IFDC to be established and become operational in a very short
time. The vicinity of TVA has certainly been helpful in this respect.
The advantages of a proximity to TVA now that IFDC is established and is
becoming less dependent on TVA are obviously less apparent although the TVA
library and the ability to obtain readily available materials and technical
backstopping are important assets.
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102. Whilst now a distinct entity in terms of management and operation,
IFDC is still seen by many as the international arm of TVA for its work
in LDCs. The fact that TVA has handed over to IFDC most of its activities
for LDCs, in particular its training programmes, and that IFDC is mostly
supported by USAID make it difficult for the Center to be recognized as
truly international in character. This impression is also reinforced by
the presence of a majority of former TVA staff and of other U.S. specialists,
who occupy the senior positions in the Center both at its headquarters and
in its field programmes. The Panel recognizes, however, that the progress
made by IFDC in a relatively short time is largely due to this initial cadre
of senior personnel with overseas experience in developing countries drawn
from the former International Fertilizer Development Staff of NFDC/TVA.

103. It is clear also that the international character of IFDC would be
strengthened if the contributions of CGIAR members other than USAID would
be increased.

104. The Panel has no evidence that the Center is directly influenced in
the choice of its programmes by TVA or by its host country. It is natural,
however, that frequent consultations are held between IFDC, TVA and USAID
to ensure their mutual cooperation while taking due account of their
respective interests. The international nature of the Board of IFDC provides
an assurance that the Center can operate in an independent manner. The U.S.
government has made every attempt to recognize also the international
character of this Center. The Panel is convinced, therefore, that it would
be difficult to present a rationale for moving the present installations
now that they have been established. Some of the activities such as those
of training and agronomic research could be operated from a site in a
developing country. There might also be advantages in establishing the
agronomy and training programmes in conditions which are more representative
of developing countries, although, the very nature of the programmes calls
for activities at many different sites. If it did so, however, IFDC would
lose one of its important advantages which is to combine facilities for
technological and agronomic research with training at the same site.

105. Nevertheless, it should be recognized that the IFDC agronomy programmes
experience some difficulties due to the limitations on imports of soils and
plant materials in the United States.

106. Related to the question of location is that of financial support from
the CGIAR for an institution in a donor member's country. For example,
a number of European countries support research institutes which are entirely
devoted to research on agricultural problems of the developing countries.
Most of these are in countries with long established overseas experience
where such institutes were set up as research and technical assistance
agencies for the tropics. Such institutes have been entirely managed,
staffed, and financed by the host country.
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107. In contrast, the United States has not developed, in general,
institutes devoted entirely to problems of the developing countries in
spite of its large efforts in technical assistance. Rather, it has
concentrated on using existing institutions such as universities or
government organizations. In this respect, IFDC seems fairly unique in
the U.S. system.

108. Though some of these institutes are of considerable size, none of
them demand a substantial proportion of the host country's aid budget,
in most cases, probably not more than 2 or 3 per cent. Thus, none of these
countries has suggested that these institutes be internationalized on the
grounds of sharing a heavy financial burden.

109. On the other hand, the experience of the international agricultural
research institutes suggests that there are scientific, political, and
financial advantages in having international status. More widely experienced
scientists can often be recruited, the institute is not regarded as the
political instrument of any one government and of course financial burdens
are shared. International cooperation in research has become an important
and popular part of the research scene in the developing countries.

110. This does not mean that national institutes have outlived their
usefulness, indeed, their services are very much in demand but their
programmes often overlap so none of them is unique. Any potential recipient
country has the opportunity to select within a wide range of potential
donors or institutes within a donor country.

111. The case of IFDC is, however, rather unique. None of the other
donor countries has a comparable institute or organization though it would
no doubt be possible to put together teams from several organizations
which could command a similar degree of expertise. Making IFDC international
would give it that degree of flexibility, perceived freedom from individual
donor influence and political neutrality which would make the Center and
its programmes more readily acceptable to recipient countries. An inter-
national staff would add to this. Even though IFDC now has an international
board and an international staff, it will continue to be seen as a US.
institute as long as its budget is controlled by the U.S. government.
It is its source of funds rather than its location which gives the Center
its ties with the U.S.
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VIII. IFDC FUTURE PLANS AND
FINANCIAL ARRANGEMENTS

112. Although a new organization, IFDC already has a well-defined programme
and a general research strategy concentrated on nitrogen and phosphorus
fertilizers and, on the fertilizer use side, research on adoptive demand
and public policies with regard to fertilizers. Some sections of this
programme have been inherited from the predecessor programme at TVA, others
were started by IFDC.

113. As pointed out in para 31 much of this work is of a long-term nature
so it is essential for the Center to have well-planned programmes before
embarking on such long-term research. The Center has not regarded a programme
planning committee as necessary, as have the other international centers.
The Board itself has taken an active role in planning the research programme;
several of the original staff members of the Center had considerable
experience in some of IFDC's research areas before joining the Center.
The Center has held a series of workshops and seminars on nitrogen, phosphorus,
and sulfur which have enabled it to tap additional ideas for programme
formulation. Consequently, it has started off with a firm foundation in
programme planning.

114. The Panel was not informed of any major new activities although IFDC
has held a workshop to discuss research on sulfur. This would be a logical
extension of IFDC's activities., Sulfur is extremely low in many tropical
soils, it is essential for improved legume production on which any programme
for improved biological nitrogen fixation would be based and research both
in the technology and agronomy aspects would fit closely with the work on
phosphorus. IFDC may also have some relatively small inputs in studies of
other elements, particularly calcium, linked with the phosphorus programme.
At the moment there is a strong emphasis on the use of N fertilizers in the
developing countries as shown by the ratio of N consumption to that of
P and K. It is to be expected that this ratio will change in the future
with relatively greater increases in consumption of nutrients other than N.

115. IFDC does not propose involvement in the biological nitrogen fixation
field, an area where it would have-no comparative advantages and one to
which increasing attention is being given by several of the IARCs, national
programmes, and, in the fundamental research aspects by universities and
private organizations in Europe and North America.

116. While the future programmes for nitrogen and phosphorus research are
quite well defined, those in the outreach activities lack such clear
definition. There are several reasons for this, including the fact that
the Center has had to act as a contractor for a number of agencies, and it
has had strong incentives to accept such contracts because of the nature
of its funding arrangements. Obviously, the nature of these has varied
greatly. Some have been closely in line with its central mandate, while
others could be regarded more as fringe activities which have given
opportunities for gaining experience but, which should not necessarily
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become a part of the Center's regular activities. The Panel envisages that
IFDC will continue to act as a contractor for a range of countries on special
project activities but would suggest that these be kept to a level of perhaps
20 per cent of the Center's total activities--a figure in line with those of
some of the IARCs.

117. The Panel did not have sufficient time to examine in detail present
programmes nor did it have an adequate indication of what kinds of programmes
might be requested in the future to advise on criteria for IFDC's role in
special projects. Thus, the Panel feels that this is an area where a pro-
gramme review committee could be most useful, especially in defining
initially the kinds of activities in which the Center might best operate.
Since it would appear that the seminars and workshops on the research,
programmes for nitrogen and phosphorus have formed a useful basis for the
research planning, IFDC might consider expanding this kind of activity to
other fields to tap knowledge that undoubtedly exists in a number of aspects
of the outreach activities.

Financial Requests

118. As indicated in para 42 (Ch. IV), IFDC has an assured budget of
$5.232 million for 1979 compared with its request for $6.578 million.

119. The budget summary for the application of funds for 1979-80 is given
in the table below.

------------ $ Million ----------------

Available ------ Projected -------
1979 1979 1980 1981

Research & Development 2.480 3.072 3.479 3.913
Outreach 1.052 1.377 1.725 1.891
Administration 0.601 0.677 0.724 0.787
Support Services 0.356 0.392 0.431 0.481
General Operating 0.492 0.457 0.490 0.523
Equipment Modifications 0.251 0.603 0.647 0.540

TOTAL 5.232 6.578 7.496 8.135

120. The sources of funding are not projected beyond 1979. A certain
proportion of the funds would be available for ongoing contracts, but
the greatest proportion would need to come from the donor(s) to the core
funds. The Panel has not had the opportunity to examine in detail the
constitution of IFDC's budget but would consider this an important part
of the negotiations should the CGIAR agree to accept IFDC.
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IX. RELEVANCE OF THE MANDATE AND ACTIVITIES
OF IFDC TO THE CGIAR OBJECTIVES

121. The mandate of IFDC as stated in its Articles of Incorporation
gives a broad scope to the activities of the Center (para 29).

122. Among the functions which were entrusted to IFDC, there are several
of the usual features of the mandates of other IARCs: "research and
development of improved technologies for agricultural production," and the
related activities of "collection and dissemination of information" and
"training" to "serve the needs of developing countries." Other aspects
of the mandate such as the "advisory services and technical assistance in
the production, engineering, marketing, and use o-f fertilizers" may be
considered as broader in scope than those usually listed in the functions
of IARCs. It should be noted, however, that most of the IARCs are actually
engaged to some extent in providing advisory services and technical
assistance. More recently the CGIAR recommended the establishment of an
International Service for National Agricultural Research (ISNAR), the main
tasks of which are almost exclusively focused on this type of activities
for the overall planning and management of national agricultural research
systems. What makes the mandate of IFDC different from those of the IARCs
and ISNAR, however, is that it invites the Center to engage in assistance
activities not specifically for research purposes but for "the production,
engineering, marketing, and use of fertilizer."

123. It may be argued also that the mandate of IFDC covers several fields
which are not usually covered by what most international and national
institutions would consider as "agricultural research," but rather as
"industrial research." The IARCs have, so far, had a very limited involve-
ment in research on the industrial processes involved in the production of
agricultural inputs and in the post-harvest technologies. Several centers
carry out limited research on the development of farm machinery. These
activities, however, are confined to the development and testing of proto-
types and do not cover the industrial research aspects of their production.
Similarly, several IARCs are involved in testing agro-chemicals other than
fertilizer, e.g., pesticides and herbicides. Again the IARC research in
this field does not consider the technologies of production of these
chemicals nor the alternatives in more efficient formulations.

124. The activities of the IFDC, however, as presented in the preceding
chapters, make a very strong case for an association of agricultural and
industrial aspects of research on fertilizers. It may be argued that the
uniqueness of this institution is in this combination of outstanding
research capacities both in fertilizer production technologies and in
agronomic and economic aspects of fertilizer use. Although several
institutions and private industries are working in this field, there do
not appear to be any which combine high research standards, non-profit
objectives, focus on developing countries' interests, and a comprehensive
approach to the wide question of improved fertilizer use in developing
countries.
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125. A major consideration of the CGIAR in granting international
support to the IARCs was the capacity of those institutions to generate
new knowledge and improved technologies which had wide applicability, and,
therefore, could benefit a large number of countries. TAC has held the
view in the past that the determination of the optimal conditions of
fertilizer use was a location-specific problem and would not lend itself
to a concentrated international research effort. It seems, however, that
IFDC has overcome this problem by focusing its research mainly on the basic
principles, methodologies, and processes whereby national institutions can
select from a wide range of alternative policies and technologies in
fertilizer production and use. This approach is similar to that of the
IARCs which have become involved in investigations on basic principles
and methods of farming system research which are not location-specific.

126. There is, therefore, a number of special features in the mandate and
activities of IFDC which make it different from IARCs. The rationale for
this difference is, however, convincing. Moreover,- the full impact on food
production by the research at the other IARCs is not likely to be realized
if fertilizer use is not increased. The interpretation which the Center
gives to its broad mandate is obviously crucial in determining the extent
to which its research programme coincides with the objectives of the CGIAR.
The definition of the scope of the core programme of IFDC as related to
non-core project activities will, in fact, indicate the degree of
congruence between the objectives of the Center and the CGIAR. Thus,
a clear delineation of the respective responsibilities of IFDC vis-a-vis
those of the IARCs, FAO, World Bank, other organizations, the national
programmes, and industry should assist in identifying those functions .and
activities of IFDC which are of direct relevance to the CGIAR objectives.
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X. CONCLUSIONS AND RECOMMENDATIONS

A. General Observations

127. Since its creation in October 1974, IFDC has made considerable
progress under the dynamic leadership of its Managing Director. It has
established excellent headquarters facilities with very well equipped
laboratories and a versatile pilot plant for manufacturing experimental
fertilizers and for evaluating new fertilizer processes. It has assembled
a senior staff with considerable overseas experience in a wide range of
aspects of fertilizer production and use. A comprehensive programme of
technological research coupled with agronomic and economic research both
at headquarters and in developing countries has been developed in
cooperation with other international centers, with national programmes,
and other institutions. The U.S. government,which has provided the main
financial support to IFDC so far, can be assured that its funds have been
used efficiently and for a very useful and important programme.

128. The Panel took into consideration the short period during which the
Center has been operational when assessing its performance. Its management
is still learning from experience and from diverse opportunities offered for
work in developing countries. The Panel is conscious of these limitations
when reaching its conclusions and presenting recommendations.

The rationale for CGIAR support to IFDC

129. The threats of fertilizer shortages which led to the U.S. initiative
of creating IFDC five years ago are certainly less acute at present as the
overall fertilizer supply potential has improved considerably. The consump-
tion of fertilizer in developing countries, however, remains grossly
insufficient to meet the present and future requirements for major food
production increases and greater efforts have to be made to increase and
improve fertilizer use in these countries.

130. Among the range of actions which can contribute in a relatively short
term to an improvement of this situation, there are many initiatives which
can be taken or are being taken at national level to improve the delivery
services and create better incentives for improved fertilizer use. The role
which agronomic and economic research can play in this field is relatively
limited and mostly of a location-specific character, although there is a
role to be played by international research efforts aiming at improving
methodologies and research techniques and in providing macro-level assess-
ments of the fertilizer situation and technical assistance.

131. Among the medium term and long term actions which can have an impact
on fertilizer use is the development of fertilizers which are cheaper and
more efficient and would thus eliminate the wasteful use of fertilizer in
developing countries where at present more than half of the already limited
supplies are lost in various ways and do not contribute to yield increase.
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132. The development of new fertilizer manufacturing processes usually
requires considerable investments and it may be a long time before the
new technology can have a substantial impact on the market. Industry is
continuously involved in this type of research and has developed consider-
able capacity to do so. It should be recognized, however, that the low
consumption of fertilizer in many developing countries provides limited
incentive to private industry for innovative research on manufacturing
processes for more efficient fertilizers in tropical and subtropical
conditions. Most of the present investments in LDCs are for the production
of conventional types of fertilizers.

133. There is, however, considerable scope. for research in developing
new forms of fertilizers which do not require complex and costly manufac-
turing processes, which can use local resources in developing countries,
and thus can save foreign exchange.

134. Research on increasing the efficiency of fertilizer through new
formulations and better application appear to be more limited and fragmentary.
IFDC combines almost unique capacities in technological and agronomic and
economic research on fertilizer efficiency and multiple linkages with
international and national institutions, which would be costly to establish
elsewhere in this integrated form. The international character of its
Board and the non-profit nature of its research are essential elements in
providing the Center with the independence required in a field of research
which involves major private and public interests.

135. Although it may be argued that some aspects of the mandate of IFDC
go beyond agricultural research, the Panel believes that the combination of
certain technological capacitites to produce experimental fertilizers with
some agronomic research capacities is basic to the attainment of its
research goals in improving fertilizer efficiency. The Panel is also
convinced that, if IFDC continues to focus further its activities mainly on
the formulation and testing of new fertilizers with simple, low-cost methods
of production and application, and with potential for use in a number of
developing countries, it can make an important contribution to the overall
system of IARCs supported by the CGIAR and to national research and produc-
tion programmes. The Panel considers that IFDC's research can enhance the
impact of the crop improvement and farming system research programmes at
national and international level, in particular those of the IARCs.
The Panel, therefore, commends IFDC for support by the CGIAR for the reasons
and purposes indicated above.
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B. Objectives, Priorities, and Programmes of IFDC

136. The Panel has examined the mandate, activities and programmes of the
Center and wishes to make the following observations:

(i) IFDC obviously cannot assume a global role in all the complex
aspects of fertilizer production and use. Other institutions are
working in this field. IFDC has established multiple contacts at
national and international level and is in the process of identifying
the areas where it has a comparative advantage. In order to keep its
research objectives in perspective with the global fertilizer situa-
tion and with the reality of agriculture in developing countries,
however, IFDC has engaged in a series of activities which provide
a useful feedback for its central research programme. The Panel
recognizes the need for IFDC to interface with many other organiza-
tions and with national programmes for the purpose of ensuring
the relevance and the impact of its research programme. The Center
should, however, have only a limited involvement in global outlook
studies and in advisory services and technical assistance which go
beyond the needs of its research programme on fertilizer efficiency.
The Panel feels, also, that economic research should be brought to
bear at an early stage of programme formulation so as to avoid
allocating valuable research resources to new processes or materials
which are unlikely to become commercially viable or of interest to a
number of countries.

(ii) The Panel recognizes that IFDC,.with its need to keep in touch
with closely allied fields of research, to test its technologies,
and to play a catalytic role in promoting the use of fertilizers,
has to engage in some activities which go beyond its core research
programme on new technologies for developing countries. The Panel
feels, however, that several of these subsidiary activities should
not necessarily imply a direct operational role in the part of the
IFDC staff and should be carried out through selected contracts,
cooperative programmes, and special projects making full use of the
capabilities of other institutions. The Panel sees as the core
programme of the Center the following main elements:

(a) Research on simple, non capital-intensive processes
of producing cheaper fertilizers which are adapted to
developing countries conditions, making optimum use of
local resources.

(b) Preparation of new fertilizers and testing in coopera-
tion with IARCs, national programmes, and other
international institutions.
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137. The Panel recommends that other activities such as information, data
gathering and processing, as well as training should be essentially limited
within the core programme to those aspects which directly serve the two
above objectives. The Panel recognizes, however, the need for IFDC to have
a limited and selective involvement mainly through special projects in such
activities as market development assistance, distribution efficiency studies,
pre-feasibility studies of new processes, advisory services to national
fertilizer policy formulation and decision making, and impact studies.
Their involvement should, however, be restricted-to the cases where there
is a clear and substantial relation to the core research objectives of the
Center.

138. The Panel recommends that on the basis of the above observations
and recommendations, IFDC delineate the scope of a core programme for
financing by the CGIAR.

C. Linkage of IFDC with the CGIAR

139. The Panel has considered different alternatives whereby IFDC could
be associated with the CGIAR. It noted the original proposal made to TAC
by USAID to establish a plant nutrition research institute based in a
developing country with research facilities atMuscle Shoals. It feels
that other aspects of plant nutrition research at international level :n
relatively well covered by a series of initiatives taken by the IARCs,
FAO, and other institutions. While the Panel would encourage closer
coordination of these efforts by mutual consultations, it does not feel
necessary to recommend establishing a new mechanism for this purpose.

140. The Panel did not identify technical reasons which would at the
present time justify moving all or part of the IFDC to a location in a
developing country. It feels that IFDC should continue its efforts to be
recognized as a truly international institution by recruiting staff from
a wider range of countries for its senior positions. It also commends the
efforts made by its board, USAID, and TVA in ensuring that the international
character and independence of IFDC are also fully respected. It also notes
the growing interest of a number of donors, international institutions,
and of developing countries in cooperating with or supporting IFDC in its
activities, which clearly demonstrate the role of IFDC as an international
institution.

141. The Panel did not identify any constraint in the governance,
management, and administration of IFDC which would make it difficult to
include the Center in the CGIAR System.

142. The Panel is conscious that the above recommendations may have
implications regarding other areas of research and other institutions
whichare or could be supported by the CGIAR. Although several members
of the CGIAR referred questions to the Panel in this respect, the Panel
felt that it was beyond its terms of reference to discuss the overall
policy implications which its recommendations, based on technical
considerations, may have on future policies and priorities of the CGIAR.



ANNEX I

DEPARTMENT OF STATE
AGENCY FOR INTERNATIONAL DEVELOPMENT

WASHINGTON. D.C. 20523

November 3, 1978

Consultative Group on International
Agricultural Research

The World Bank
1818 "H" Street, N.W.
Washington, D.C. 20433

Dear Member Representative:

I am approaching you on behalf of the Board of Directors of theInternational Fertilizer Development Center (IFDC) which has askedA.I.D. to formally request CGIAR to consider inclusion of IFDC asa full member of the centers system. The United States finds thisa timely request as the CGIAR is approaching the end of its plannedperiod of consolidation and the IFDC is now functional with labora-tory facilities, an effective organization and an action program inprogress.

In asking CGIAR to consider IFDC, some background information seemsappropriate. The concept of a plant nutrition institute was exploredby TAC beginning in 1973- during the food and fertilizer crisis. Inresponse to the same global threat, the United States' Secretary ofState pledged that our Government would take the lead in the forma-tion of such a center.

At International Centers Week in July/August 1974 the TAC chairman,Sir John Crawford, emphasized the need to improve the effectivenessof fertilizers and welcomed the United States initiative in planningan international fertilizer research facility linked with theTennessee Valley Authority (TVA) laboratory at Muscle Shoals, Alabama.This planning took on concrete form when the IFDC was incorporated onOctober 8, 1974.

At Centers Week in 1975, TAC gave its general endorsement of IFDC'sproposed program and the selection of the Muscle Shoals site, whichallowed immediate access to TVA's research and development work.TVA's production units and pilot plants could also supply the basicingredients and intermediates for fertilizer formulation. It wasnoted then that IFDC's program for field testing new fertilizers ornew application techniques would be in the developing countries withor through national institutions or the appropriate international
agricultural research center. The subsequent discussion indicated astrong interest in the IFDC program on the part of the CGIAR membersbut this was coupled with a wish to defer action on adding IFDC tothe Centers System until a later time.
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In 1976 the United States approached the CGIAR for assistance in
internationalizing IFDC by nominating three members to its Board.
However, in recognition of the reluctance of CGIAR to enlarge the
Centers System at the time, we stated explicitly that nominating
candidates to the IFDC Board neither required nor implied a future
commitment by CGIAR for financial nor other responsibilities for
IFDC. Following the CGIAR action, IFDC fulfilled the basic require-
ments for recognition as an international organization under United
States' law, and on March 14, 1977 President Carter signed an
Executive Order according all privileges and immunities of an inter-
national organization to IFDC.

The United States takes satisfaction in the effective laboratory
which has been built by IFDC at Muscle Shoals since 1975. The lab-
oratory and pilot plant buildings are complete and well equipped.
Most of the laboratories are in full operation and the pilot plants
are assembled and under test. The technical staff has grown in
both numbers and range of expertise until it is well balanced and
admirably suited to program needs.

The Board of Directors of IFDC includes people from both developed
and developing countries, and its members are outstanding in world
development efforts, agriculture and fertilizers. There are people
from 18 countries on the technical staff. Visiting scientists and
engineers from any nation are welcomed and integrated into the
ongoing research and development program.

The efforts at IFDC, described in more detail by its Managing Director,
Dr. McCune, include research, development, training, technical
assistance and information and reporting services. The product and
process research and development are concentrated on nitrogen and
phosphate fertilizers with related technology. This choice was
dictated by the documented problems in supplying these two elements
under tropical conditions. Agronomic work is in progress in Africa,
Asia and Latin America. IFDC has scientists assigned to both IRRI
and CIAT. The IRRI work is directed toward determining the mechanisms
of nitrogen loss under rice culture. The CIAT work is on the inter-
actions of phosphate sources, methods of application and soil conditions.

The work in economics centers on the distribution and farmer acceptance
of fertilizer. A special project on farmer acceptance is under way inGuatemala under Rockefeller Foundation sponsorship.

To date IFDC has trained over 450 fertilizer specialists from
developing countries, even though it was still in the formative
stage itself. Part of the training has been in Alabama, part on-site
in developing countries. Training has included ore evaluation,
process development, operation and maintenance of fertilizer factories,
distribution, marketing and field extension. Training in management
related to all of these activities is also included.
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Direct service to developing countries is an important element of
the IFDC program. As of October, IFDC reported 62 technical
assistance projects in 26 countries. The projects included
regional studies of fertilizer needs and production, ore evaluation,
novel production technology, trouble shooting in operating plants
and assistance in marketing.

IFDC was planned under a grant from IDRC and AID. It has received
additional grants from IDRC, Israel, the Philippines, Cypress and
the Rockefeller Foundation as well as from A.I.D. The special
technical assistance projects have been funded by many countries
and organizations in the developed and developing countries. IFDC
is actively working with FAO, UNIDO and the World Bank on the world
fertilizer information system.

A broader base of financial support which will sustain the research,
training and technical assistance provided by IFDC is needed. This
will not only provide a guarantee of continuation to IFDC, but
assure that its program continues to be truly responsive to the
needs of the developing world. The United States takes pride in
its contribution that has allowed the development of IFDC. IFDC
has justified our hopes by the program it has developed. IFDC will
be actively soliciting the support of CGIAR members for both inclusion
within the CGIAR Centers System and funds for IFDC programs.

Now at the behest of the IFDC Board, A.I..D. requests that the CGIAR
formally consider IFDC for full membership within the Centers System
and after due deliberation every member's support of IFDC's entry.

Sincerely yours

Tony abb
Dephti Assistant Administrator

for Food and Nutrition
Development Support Bureau

Attachment: Resolution of the Board of Directors IFDC
Membership in CGIAR Centers System



RESOLUTION OF THE BOARD OF DIRECTORS IFDC
MEMBERSHIP IN CGIAR CENTERS SYSTEM

The Board believes that it would be in the mutual interests of
the CGIAR and the IFDC for the center to be accepted as a member
institute and thus become both entitled to the support of the
group and subject to the controls exercised- by the group over the
program and finances as a member institute. The IFDC Board requests
U.S. AID as its principal donor to submit this view to the group for
early consideration.

In support of its viewpoint the Board is mindful of the considera-
tions which led TAC to recommend the establishment of IFDC. It
believes that IFDC has already given evidence of its ability to
perform in the terms of TAC's recommendation. IFDC has established-good working relations with other centers and in particular IRRI,
CIAT, and IITA and with many national groups and research systems.
It has demonstrated viable results in the utilization and testing
of indigenous fertilizer raw materials and in developing new fer-
tilizer formulations appropriate for use in tropical conditions.
It has launched, in association with other research bodies, research
programs for improving the efficiency of fertilizer application in
several agronomic systems which are compatible with existing ferti-
lizer production technology.

Thanks to United States support it has established first class
research facilities and an ability to make these available for
assisting in the solution of problems facing agricultural systems
in developing countries. Not least it has made a significant con-
tribution in the training of developing country personnel in the
technology of fertilizer manufacture and in agronomic practices
appropriate to the full use of fertilizer as well as in research
skills appropriate in the needs of their national systems.

The Board is grateful to the U.S. Government for its support which
has enabled major progress in a short time, but believes that the
benefit of the work of IFDC could be made available even more widely
if it enjoyed full membership of the G.C. system. Moreover, it is
mindful of its intention to establish a regional center in South or
Southeast Asia which it believes would enhance the interests of the
C.G. in both international and national systems. It is presently
engaged in discussions with the Government of India to this end. It
accepts the position that such plans would be subject to the examin-
ation by TAC as is any other expansion or change of program on the
part of a member.

The Board will make available a full account of the program of IFDC
and progress to date for circulation to members of the C.G. It will
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naturally stand ready to provide such further information as may
be required of it. It expresses the hope that IFDC could be
incorporated into the C.C. system, if not for the 1979 year, at
least prior to the beginnings of the 1980 C.G. budget year.

Dr. John A. Hannah, Chairman Sir John Crawford
Dr. Webster Pendergrass, Vice Chairman Dr. S. K. Mukherjee
Dr. Jumpei Ando Dr. Robert Wagner
Dr. Fernando Penteado Cardoso
Dr. George Cooke Dr. Moise Mensah (absent)

October 5, 1978



ANNEX II

TAC MISSION TO IFDC

List of Questions to be Addressed

1. What are the main constraints and obstacles to increased fertilizer use and
improved plant nutrition in LD~s? How is IFDG addressing these problems?

2. Are the objectives and programmes of IFDC different from those initially
presented to the 9th and 10th meetings of TAC? Have the views of TAC as expressed
at those meetings been taken into account and how?

3. What makes IFDC's work and IFDC facilities unique and essential as an inter-
national institution? What are the fields in which IFDC has comparative advan-

tages over other institutions such as TVA, the IARCs, World Bank, FAO, UNIDO?
How is the cooperation and collaboration with these institutions ensured?

4. What other organizations are presently in existence in developed countries,
funded by national governments but working exclusively for developing countries
in areas of concern to the CGIAR, which could claim a position comparable to
the IFDC.

5. What are the priorities of IFDC? Have they or will they change with time
and how? What is the rationale for the allocation of resources to the three
main divisions of IFDC: Technology, Agronomy-Economics, Outreach? Would it be
appropriate for IFDC, if supportediby the CGIAR, to continue to involve itself
in agronomic work in testing the technology it develops or should it farm out

these activities to those institutions directly concerned with agronomic research?

6. What is the role of IFDC pilot plants as compared with those of TVA?
Research? Adaptation of existing processes? Demonstration and training?

7. What is the role of IFDC in data gathering and processing (scope, sources,
output) and in information services (coverage, users)? How does IFDC's work on

statistics and forecasts complement that of FAO, World Bank and UNIDO? What is
the scope of IFDC's marketing research?

8. How far is IFDC involved in development activities (market development
assistance, feasibility studies of new processes) and related technical assistance

as compared with research activities?

9. How does IFDC see its role in the formulation of fertilizer-related policies?

10. What is the process of programme formulation at IFDC? How does IFDC tap
external sources of scientific and technical advice?

11. What are the criteria and procedures for the selection of the members
of IFDC's governing body? What would the arrangements be for the governance

of IFDC within the Consultative Group? What say would donors and developing

countries have in the appointment of the IFDC Board?



12. What are the different alternatives in maintaining the linkages between
IFDC and the CGIAR system in general and in channeling donors" resources
in this broad field?

13, Would it be possible for IFDC to operate from a headquarter in a
developing country? What proportion of IFDC's staff might be expected to
be operating in developing countries at any one time?

14. What is the extent and nature of present and proposed collaborative
activities with the IARCs? Would this be expected to change upon CGIAR
membership of IFDC?

15. What would the arrangements be for the financial and programme
accountability of IFDC within the CGIAR?

16. How would salary levels for IFDC's staff be determined and on whose
authority?

17. What would the total estimated cost of the IFDC to the CGIAR be and how
would this be expected to develop over time?
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PROGRAMME OF THE TAC REVIEW MISSION TO IFDC

(15-18 January 1979)

Sunday, 14 January Assemble at Muscle Shoals

Monday, 15 January

0800-0900 Meeting with Dr D. McCune, Managing Director, IFDC

0900-1000 Meeting with Directors of IFDC's Divisions

1030-1215 Tour of IFDC facilities

1400-1710 Review of N fertilizer programme (current focus of

research and projections on research priorities,

levels of N use, N fertilizer efficiency on rice
yield, losses of N in soils, modification of common
N fertilizers and prospects for new products,

greenhouse, growth chamber and field results of

testing modified N fertilizers, agronomic and

economic evaluation, extension of N efficiency

technology to national programmes)

Tuesday, 16 January

0800-1220 Review of P fertilizer programme (overview, objectives

and accomplishments of P research programme, World P

resources, potential routes to utilization and problem

ores, IFDC laboratory and pilot-plant capabilities,
examples of core and extra-core funded projects,

P fertilizer production processes, research results

at headquarters and overseas)

1330-1730 Review of outreach programme (overview and relations

with other programmes, engineering activities, training

activities, investment studies for research and develop-

ment, outreach in Asia, Africa and Latin America)

Wednesday, 17 January

0800-0930 Review of Adoption/Demand and Policy Research Programme

0930-0945 Report on IFDC Fertilizer Manual

1030-1200 Visit to TVA
1300-1800 Closed Panel discussions and report writing

Thursday, 18 January

0800-1600 Closed Panel discussions and report writing

1600-1730 Panel discusses conclusions with Chairman of Board

and Managing Director
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A. LIST OF DOCUMENTS GIVEN TO THE TAC REVIEW PANEL

1. General File of material for the TAC review.

File prepared by IFDC includes information on mandate, articles of

incorporation, etc., details of staff and facilities, relationship

with TVA and the outline of plans and objectives of the research

program. Written answers to some of the questions raised for

consideration by the TAC mission.

2. IFDC Progress Reports for 1975-76 and for 1977.

3. IFDC programs - general description of the research programs with

financial and staff requirements.

4. IFDC Nitrogen Program - detailed description of the various

studies underway relating to nitrogen losses from the soil,
and development of more efficient forms of nitrogen fertilizers.

5. IFDC Phosphate Program - detailed description of both the

technical and agronomic studies on new forms of phosphate

fertilizers.

6. IFDC Outreach Division - detailed progress report on the

worldwide activities of the Outreach Division.

7. IFDC Reports:

a. Nitrogen Requirements and Adequacy of Supply for

the Major Rice Growing Areas of the World, P.T. Stangel, IFDC.

b, Needed Information and Economic Analysis for Fertilizer

Policy Formulation, M.S. Mudahar. Presented at FAO/FIAC

Seminar on Fertilizer Pricing Policies and Subsidies,

Bangkok, Thailand, 1978.

c. Fertilizer Policy Issues and Implications for Developing

Countries, M.S. Mudahar and P. Pinstrup-Anderson,

FAI/IFDC Seminar Proceedings, New Delhi, 1977,

d. A Mini-Nitrogen Fertilizer Plant Based on Hydroelectric

Power, IFDC, 1978.

e. The Potential for Regional Cooperation in Fertilizer -

A Methodology Study of the ASEAN Group, published by IFDC
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B. OTHER PUBLICATIONS AND REPRINTS AVAILABLE FROM IFDC

Reports

Granular Urea-Advantages and Processes, published by IFDC.

Supplying Fertilizers for Zaire's Agricultural Development,
published by TVA.

West Africa Fertilizer Study (Volumes I-VII), published by IFDC.
Volume I - Regional Overview
Volume II - Senegal
Volume III - Mali
Volume IV - Upper Volta
Volume V - Niger
Volume VI - Chad
Volume VII - Mauritania

Economic and Technical Aspects of Fertilizer Production and Use
in West Africa, T. Zalla, R.B. Diamond, and M.S. Mudahar,
IFDC/MSU Working Paper No. 22, 1977.

Ghana - Progress in Fertilizer Production, Marketing, Education,
published by TVA.

Suggested Fertilizer-Related Policies for Governments and
International Agencies, published by IFDC.

The Bangladesh Fertilizer Sector, 1978, published by IFDC.

IFDC Report, Vol. 1, No. 1 - Vol. 3, No. 3, published quarterly
by IFDC.

Papers and Reprints

A Simple Chemical Method for Evaluating the Agronomic Potential
of Granulated Phosphate Rock, S.11, Chien and L.L. Hammond,
Soil Science Society of America Journal, Vol, 42, No. 3,
May-June 1978.

Dissolution of Phosphate Rocks in Flooded Acid Soil, S.H. Chien,
Soil Science Society of America Journal, Vol. 41, No, 6,
Nov.-Dec. 1977.

Interpretation of Bray I Extractable P from Acid Soil Treated
with Phosphate Rocks, S.H. Chien, Soil Science, Vol. 126,
No. 2, Aug. 1978.

Thermodynamic Considerations of the Solubility of Phosphate Rock,
S.H. Chien, Soil Science, Vol. 123, No. 2, 1977.

Dissolution Rates of Phosphate Rock, S.H. Chien, Soil Science
Society of America Journal, Vol, 41, No, 3, May-June 1977.
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IFDC is.. .

People Helping People

Through

* Training

* Technical Assistance

* National Programs

* Research

The IFDC staff Is people dedicated to helping other people. IFDC works to
upgrade the quality of life of the people of the world by increasing food
production through Improved fertilizers and fertilizer practices.



IFDC Profile

Origin and Mission
In 1974 the U.S. Secretary of State in a speech before the General Assembly of the United

Nations urged the establishment of an international fertilizer center. This center would focus on the
development of appropriate fertilizer technology and related knowledge to increase food production
in the developing countries, especially those in the tropics and subtropics.

The center that evolved is today known as the International Fertilizer Development Center
(IFDC). On October 7, 1974, IFDC was officially registered in the State of Alabama as a private,
nonprofit corporation. On March 14, 1977, IFDC was designated as a nonprofit, public international
organization.

Funding fertilizers in laboratories, pilot plants, and
Planning funds to establish IFDC came from greenhouses; and (3) linkages with fertilizer

the United States Agency for International research institutions around the world.
Development (USAID) and the International
Development Research Centre (IDRC) of
Canada. In addition to the continuing support Framework

of these two organizations, funds for training, IFDC has three divisions-Agro-
technical assistance, and research and Economic, Fertilizer Technology, and

development come from a wide range of Outreach. The Office of the Managing
national and international agencies. Director is the administrative section of IFDC.

The Agro-Economic and Fertilizer Technology
Divisions are research oriented and focus on

Location the development of products and practices to
IFDC is located in Muscle Shoals, Alabama. solve immediate and long-term problems. The

Its proximity to the Tennessee Valley Outreach Division is responsible for
Authority's (TVA) National Fertilizer information dissemination, identification of
Development Center (NFDC) facilitates a problems of regional and global importance,
sharing of research information and a and national field programs of an adaptive
comprehensive fertilizer library. research nature.

Board Facilities
Program directions are shaped by a Board of The three divisions are supported by

Directors that is fully international and was facilities that include laboratories; greenhouses;
established in accordance with standards set by growth chambers; specialized instruments
the Consultative Group on International essential for laboratory research; bench-scale
Agricultural Research (CGIAR). The members and pilot plant units used in studies such as
of the Board bring together a wide range of beneficiation of ores, acidulation, and
fertilizer expertise. granulation of fertilizers; and audiovisual,

communications, and word processing centers

Staff Dcapable of disseminating information through
various media.

The IFDC staff of 187, recruited from
21 countries is both internationally and
technically diverse with almost half of this Linkages
number being chemical engineers, chemists, Recognizing that it cannot carry out its
economists, agronomists, geologists, soil mission alone, IFDC cooperates with many
scientists, and sociologists. IFDC is able to international, regional, and national
conduct fertilizer research and development institutions. IFDC has specialists posted at a
because of three complementary factors: number of these institutions. Technology
(1) the multidisciplinary structure of the task developed by IFDC scientists and engineers is
teams used for research planning; (2) the tested under a wide range of conditions before
ability to produce and test experimental its applicability is established for specific areas.
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Managing
Directors Report

The IFDC staff represents a group of people
dedicated to improving the quality of life of the
world's people by helping to solve their food
production problems.

An effective means that IFDC employs to achieve
this end is to train the personnel of fertilizer-related
fields in the marketing, production, and use of
fertilizers. IFDC realizes that a country's people are its
most valuable resource.

Technical assistance to governments, fertilizer
companies, and other organizations remains an

A integral part of IFDC's program. In transferring
fertilizer technology, IFDC provides answers to unique problems confronting the fertilizer
sector of the developing world. In 1981 IFDC's staff provided on-the-spot technical assistance
to 15 major clients. Besides this in-country assistance, IFDC answered more than 900 inquiries,
handled through 1-day visits, cables, letters, or other communications means.

National programs represent a most essential link in the chain connecting fertilizer tech-
nology with the end user or farmer. Participating in this unique liaison, IFDC's multidisciplinary
teams coordinate research with similar teams in the developing countries. During 1981 Mali
became the third country involved in the national program component of IFDC's efforts.

As revealed in a major IFDC study conducted in 1981, fertilizer production is highly energy
intensive. For example, the production of one 50-kilogram bag of urea requires as much energy
as is contained in about 15 U.S. gallons of gasoline. Furthermore, the average international
price of crude oil has increased from approximately US $3.3/barrel in 1973 to US $32.0/barrel
in 1981.

Thus, it is imperative that present fertilizer plants be operated at top efficiency and that new
energy-efficient processes be adopted to keep fertilizer prices reasonable. While substantial
savings of energy in manufacturing are possible, a more promising prospect is more efficient
use of fertilizers by farmers.

In an effort to increase fertilizer use efficiency, IFDC's Nitrogen Research Program continued
in 1981 to identify the causes and magnitude of nitrogen losses; develop products and practices
to reduce these losses and improve the fertilizer uptake by plants; and evaluate this technology
in the greenhouse and field. Under some circumstances, half of the nitrogen that a developing
country farmer uses is lost. The farmer benefits from only half of every US $1 that he spends
on fertilizer. Experimental materials developed for IFDC's flooded rice program could give the
farmer benefit from 85% of the money he invests. In the Phosphate Research Program, IFDC
continued to assist developing countries in using their indigenous phosphate resources. These
countries included Mali, Colombia, and Upper Volta.

Since its journey began almost 8 years ago, IFDC has grown tremendously. Its future
appears as dynamic and positive as its past. Dedication, hard work, and vision have brought us
this far. As long as we have the will to work, our vision will carry us farther still.

Donald L. McCune

iv



A Prestigious Award

In London on March 12, 1981, Dr. Donald L. McCune, Managing Director of IFDC,
received the 12th Francis New Medal from The Fertiliser Society. This award of excellence
honors an individual who has made valuable contributions to the scientific and technical
aspects of the production, use, and application of fertilizers.

Francis New, a world-renowned fertilzer technologst, was one of the first organizers of
the Society, which is com than 500 chemists engineers, agronomists, and
economists throughou rd.

Since the incepti prestigious award program in 1959, h Fertiliser Society has
awarded the Fra ew edal to only 12 persons. Dr. McCune is one of three
Americans wh avereceived it. Mr TravsP.ignett, Special Consultant to the
Managing IFDC, and eviously with TVA, received the awardin 1969.

When h reiv the Meda, DMcCune deliered the Francis New Memorial Lecture
entitled "F e for Tropical and Subtropical Agriculture." "Agriculture in the tropics
and subt icmust become nuchmore efficient and prxductive if the food, fber, building
material, iian~xergy needs of developing countries are to be met," he sai. "reasing
amountft right kinds o filizrsmust be physicaly and economically avalable to
farmers f bee areas if the agricutulgoals are to be attained."

Dr. M Cpri noted that wol d-population has doubled in his lifetime and much of this
increase is in ropical and subtropial rgions. Because the climate in many of these areas
permits zrilt e cropping (two or thee crups per year) fuller advantage of this more
intensiv gc ural productiby pote ntial must be taken, by using much larger quantities
of fert* iz .

He emp sizedhat the conyeniona primar nutrient (nitrogen, us, and
potassium) roach o fertilizers may not beadequate in tropical agriculture. The
possibility for tiple roppingAn'd evrn year--ound agriculture wherever rainfall is
adequate or irri potentiaf'xists eqires additional ajor nutriets and a different
approach to suppl secondary and intrients.

During the 25 year professional areer, Dr. McCunehs authored or coauthored
approximately 40 papers onsand hsdone rt-term work in more than
20 countries.

In receiving the award, Dr. McCune credited the entire IFDC team when he said, "I
accept this honor as a tribute more to the organization that I represent than to me
personally. IFDC is committed to ensuring that the fertilizers for increasing agricultural
productivity in the developing countries become a reality."
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In-Country Involvement

Australia Libya Senegal
Bangladesh Madagascar Sierra Leone
Brazil Malawi Singapore
Colombia Malaysia South Korea
Dominican Republic Mali Sri Lanka
Ecuador Mexico Thailand
Egypt Morocco Togo
Guyana Nepal Trinidad
India New Zealand Tunisia
Indonesia Nigeria Turkey
Israel Pakistan Upper Volta
Jordan People's Republic of China Venezuela
Kenya Peru Zambia
Liberia Philippines Zimbabwe
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IFDC is People Helping People...
Through Training

Mr. Cisse Alpha Cheick (right of center) from Timbuktu, Mali, and other marketing
management training participants observe the improved cultural practices used by
the Farmland Training Institute, Kansas City, Missouri (U.SA.).

Mr. Cisse Alpha Cheick, a fertilizer
marketing manager from Mali, received
training at IFDC during 1981 that will
benefit the people of his country. He
attended a 6-week course in fertilizer
marketing management at IFDC
Headquarters.

Mr. Cheick is head of the Marketing
Division of the Societe Nationale de
Recherche Miniere (SONAREM), a
government-owned mineral exploitation
company. He is responsible for
developing the use of its phosphate rock
deposits that are now being mined in the
Tilemsi Valley of northern Mali. For
Malian farmers, directly applied rock
fertilizer could be lower in cost than
some other fertilizers since it is produced
in their own country.

One of the purposes of the training that
Mr. Cheick received at IFDC was to help
him more effectively introduce the new
fertilizer product into the market.



Training Program

If the world is to meet its food production needs
through enhanced fertilizer use, its fertilizer
workforce must be increased rapidly. Skilled person-
nel must build or reinforce fertilizer research,
manufacturing, and marketing institutions.

To help meet this need, during 1981 IFDC trained
312 key personnel from 37 countries in programs deal-
ing with fertilizer marketing, production, and use effi-
ciency. In this effort, the Center worked closely with
the United Nations Industrial Development Organiza-
tion (UNIDO), the Food and Agriculture Organization
of the United Nations (FAO), the World Bank, the
international agricultural research centers (IARCs),
and governments or organizations in developing
countries.

Training programs ranged from individual (on-the-
job) activities to formal classroom instruction for large
groups. During 1981 the Center conducted four group
programs at its Headquarters and four in Africa, Asia,
South America, and the Caribbean Basin.

2



Group Training

Marketing

Management

Marketing managers from 13 coun-
tries participated in the fifth annual
marketing management program at
IFDC Headquarters, August 17 to
September 25. The program instructors
emphasized planning, systems develop-
ment, and implementation. They
covered such topics as the world
industry and current situation;
government policies; supply economics;
and product selection, pricing,
promotion, and distribution. In a
computer simulation competitive game,
the participants learned how to make
better marketing decisions.

Field trips to manufacturing plants,
shipping and warehousing facilities,
retailers, and farmers' cooperatives
illustrated a complete fertilizer
marketing system. At the University of
Missouri at Columbia, Missouri, U.S.A., FMMT program participants visit the bulk-handing
participants witnessed the close linkage facilities at the Tampa, Florida (U.S.A.) port.
between a university, state and federal
extension services, cooperatives, and
experiment stations. Here they realized
the importance of this linkage to fertil-
izer market development. Special Training

To provide basic marketing and pro- instructors emphasized the world
duction information for executives of fertilizer situation and outlook, inter-

Regional Marketing Management the Saudi Basic Industries Corporation national urea trade patterns, prices and

In cosponsorship with the Economic (SABIC), the Center presented an inten- practices, ammonia and urea production,

and Social Commission for Asia and the sive 6-day specialized course. The and international marketing strategies.

Pacific (ESCAP), IFDC conducted the
second regional fertilizer marketing
training course in Bangkok, Thailand.
Thirty-eight marketing managers
participated in a unique learning
experience that provided techniques to
improve marketing efficiency,
October 18-30. Specialists from IFDC,
ESCAP, and FAO presented the 2-week
program focusing on consumer-oriented
marketing. Besides engaging in class-
room activities, the participants visited
the Thai Central Chemical Company, FMMT program
two private-sector fertilizer/pesticide participants present
dealers, and a cooperative fertilizer their company's
union. stockholder reports as

The Thailand fertilizer industry, part of the Alpha
particularly Metro and Thai Central exercise in fertilizer
Chemical Company, gave outstanding marketing
support to the program. management

3



Production

Management

To improve the operation of factories
in the handling and processing of raw
materials into fertilizers, IFDC
conducted a second course in Mainte-
nance and Production Management.
Thirty-two plant managers from
11 countries participated in the 2-week
program of classroom lectures and
workshops. One aspect of the program i
that received high acclaim by the partici-
pants was the training in program
evaluation and review technique
(PERT). This technique emphasizes the
importance of setting objectives,
planning, organizing, and achieving a
particular goal.

One week of field trips was allotted to
give the participants a first-hand view of
maintenance and production
management practices. Maintenance and production managers actively

The demand for this training calls for participate in project planning and scheduling
offering it again in 1982. workshop.

Training for Engineers

A group of engineers from Fertil-
izantes Mexicanos, S.A., (FERTIMEX)
received technical and management
training at IFDC Headquarters in
December. This course was the second FERTMEX production engineers are breted on
of its kind specifically designed for agronomic research being conducted in the FDC

FERTIMEX engineers. The topics
concerned supply and demand,
technology, engineering production, and
industrial orientation. The engineers
were made aware of technology that is
not being used in the Mexican fertilizer
industry. This technology was for the
production of complete fertilizers using
the pipe-cross reactor system (a
simplified method for reacting phos-
phoric acid and ammonia).

The engineers visited five production
facilities, in addition to installations at
IFDC and TVA.

Regional Granulation and Bulk
Blending

Production managers in Latin
America and the Caribbean regions
learned of solutions to unique problems
in fertilizer granulation and the
increased use of bulk-blended fertilizers
in a 5-day seminar held at Freeport,
Bahamas. The 24 participants studied

4



process design, operating techniques,
plant organization and management,
formulation, inventory control, quality
assurance and control, and environ-
mental protection.

CEFER Seminars

Since 1979 IFDC has assisted the
Centro de Estudos de Fertilizantes
(CEFER) with its staff development and
fertilizer research technology. Seminars
in Sao Paulo, Brazil, have covered
superphosphates, ammonium phos-
phates, pipe-cross reactor technology,
pollution assessment and control, fluid
fertilizers, and the evaluation of
technical production problems.

During 1981 IFDC organized six
seminars which covered computer use,
fluid fertilizers, preparation and use of
organic materials, soil conditioners
and/or fertilizers with emphasis on the
composting process, pollution assess- FERITT participants
ment, and process problems caused by harvest maize field
dustiness. These seminars were trials in Nigeria.
attended by 115 production personnel.

Use

Fertilizer Efficiency Research in the The training program also afforded preplanted so that the students could
Tropics Training Program practical field experience for the have the experience of harvesting the

The International Institute of Tropical participants. As in previous FERITT crop and analyzing the data.

Agriculture (IITA) of Ibadan, Nigeria, courses fertilizer trials had been

hosted the third Fertilizer Efficiency
Research in the Tropics (FERITT)
Training Program for Africa. The objec-
tives were to improve the participants'
abilities to test and evaluate fertilizer
materials and application methods and
to analyze and interpret data generated
from field trials.

The program emphasized specific pro-
cedures for conducting fertilizer trials
with new or improved fertilizer
materials and application techniques and
the agronomic, economic, and statistical
analysis of results. A few of the subjects
studied were the characterization of
tropical soils in relation to crop produc- The thrill of
tion, soil fertility, management of accomplishment
tropical soils, role of biological nitrogen shows on this FERITT
fixation, cultural practices affecting participant's face
fertilizer-use efficiency, and analysis and during graduation
interpretation of research data to com- exercises in Nigeria.
pare fertilizer material. The program
was conducted in English and French.
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Individual Training
Training Evaluation

IFDC also provides training that is Evaluation of IFDC's training The evaluation report prepared for
designed to meet the specific needs of programs is designed to meet five objec- each training program is made available
individuals. Such assignments may be tives. They are: (1) to obtain feedback to those individuals who were directly
for a few days or several months. from training participants about the involved in the planning and manage-

In 1981 participants studied fertilizer program in which they participated, ment of that program and are currently
marketing, production, and use; phos- (2) to determine each program's involved in the development of up-
phate rock beneficiation; production of effectiveness in achieving its objectives, coming programs in the same area of
wet-process phosphoric acid and nitric (3) to identify ways to improve each training.
phosphate; plant maintenance; and program's content and organization,
characterization of phosphate rock. (4) to assist in the identification of

Seventeen participants from Bangla- training needs and in the followup of
desh, Brazil, Colombia, Egypt, Gambia, participants upon completion of their
Indonesia, Kuwait, Mexico, and Nigeria training, and (5) to inform donors about
received personal training equal to IFDC training programs.
45 participant workmonths.

6



IFDC is People Helping People...
Through Technical Assistance

A Sri Lankan farmer mulches young coconut nursery palms with shredded coconut
husks to provide moisture retention, weed control, and added fertilization.

W. K. Silva is one of many Sri Lankan
coconut farmers who will reap the benefits of
IFDC technical assistance to their country.
Coconut production is tremendously
important to the economy of Sri Lanka.

At the request of the Sri Lanka Ministry of
Coconut Industries, IFDC conducted in 1981
a study to determine what could be done to
reverse the declining coconut production in
Sri Lanka. This study was funded by USAID.

If Sri Lanka follows a plan developed by
IFDC, the increase in coconut production will
feed the 1.7% increase in its population
during the next 5 years. An annual per capita
consumption of 130 nuts will be provided,
plus a surplus of 55 million nuts for export.

It is profitable for the farmer to apply
fertilizer to his coconut crop. The cost:benefit
ratio based on 1981 prices is a return of
about 4 rupees for each one invested in
fertilizer. Experimental results at the Coconut
Research Institute show that unfertilized
palms yield about 20 nuts, whereas fertilized
palms can yield 70 nuts or more per palm.

The Sri Lanka Coconut Fertilizer Study is
one example of what IFDC technical
assistance means to the future prosperity of
the world's people.

7



Technical Assistance
Program

During 1981 IFDC continued to provide worldwide
technical assistance to international organizations,
national governments, and other organizations.
Examples of this technical assistance include studies of
local ores for fertilizer production, transfer of
fertilizer production and marketing technology,
institution building, prefeasibility studies, and
development of fertilizer efficiency-use strategies.
These IFDC activities provide plans for
implementation by sponsors.

Technical bulletins, reference manuals, circulars,
reprints of journal articles, newsletters, technical
reports, and other communication means served to
support the transfer of fertilizer technology.

8



Africa to make effective and rational Nigeria Marketing Strategy
decisions. Development

6. Provide advisory services to member

African Center for Fertilizer countries when required for the IFDC provided the M.W. Kellogg
development of their fertilizer Company marketing assistance for their

In 1979 the Organization of African industry proposed fertilizer plant to be located at

Unity (OAU) considered the creation of 7. Develop cooperation among fertilizer Port Harcourt, Nigeria. The Federal

a fertilizer center for Africa. Subse- organizations to aid in the develop- Republic of Nigeria awarded Kellogg a
quently the Scientific Technical and ment of the regional fertilizer contract to build a nitrogen complex

Research Committee (STRC) of OAU industry. that will produce 1,000 metric tons per

requested IFDC to assist in the prepara- day of ammonia, 1,500 metric tons per

tion of a project proposal for such a day of urea, and 1,000 metric tons per

center. day of complete fertilizers (including

During 1981 a committee was formed Linkages diammonium phosphate [DAPI and

to evaluate potential sites for the center, The center would provide the other compounds). Kellogg is respon-

review its objectives, and examine connecting links and stimulus for coop- sible for developing a marketing system

matters related to its formation and eration between national institu- to offtake the facility's production. The

operations. Committee members repre- tions in OAU member states and marketing system as recommended in

sent OAU/STRC; the Egyptian Institute regional and international organizations. the Nigeria Fertilizer Marketing Study

of Soil and Water; the Ministry of The center is expected to have an conducted by IFDC for the Nigerian

Agriculture, Madagascar; the Ministry especially close working relationship Government in 1980 provides the basic

of Agriculture, Liberia; and IFDC. The with IFDC, which will provide guidance marketing concepts.

committee plans to present its recom- during the formative period and IFDC continues to assist Kellogg's

mendations to the OAU Council of technical assistance in the center's marketing effort in the following four

Ministers in mid-1982. operations. areas: (1) developing a fertilizer

With the possible exception of sulfur, marketing plan, (2) designing an organi-

Africa has adequate natural resources to zational structure that will carry out the
Afrca hseuatcentura eresourcs tmarketing functions, (3) developing a
become self-sufficient in fertilizer Staff list of criteria for determining a capableproduction. If each country in Africa is
to fully develop its potential for crop It is intended that the center strive to partner or organization to manage the

production and become self-sufficient in attract the most experienced and capable Nigerian Fertilizer Marketing Company,

food, an effective fertilizer industry is African staff. If they are not available, and (4) conducting a technical audit of

needed in Africa. staff would be recruited worldwide on a the marketing system components.

contractual basis. At all times, there
should be positions filled by

Objectives of the Proposed Center international experts of high reputation ZambiaFertilizer Supply
in order to infuse new talents into the Study

1. Provide and/or arrange for training center. Study
personnel in fertilizer production,
marketing, and efficient fertilizer A study was carried out in September

use. 1981 to evaluate a USAID proposal to

2. Assist member States in searching lend Zambia US $20 million to be used

for fertilizer-related indigenous raw Egyptian National Research through a Commodity Import Program.

materials and exploring their use. Centre The loan would: (1) provide short-term
balance-of-payment relief to Zambia,

3. Assist countries in assessing the (2) contribute to the long-term objective
suitability of raw materials and In 1981 IFDC continued to assist the of the Government of the Republic of
resources for national fertilizer Egyptian National Research Centre Zambia (GRZ) to accelerate agricultural
production and other uses. (NRC) in strengthening its research and development and diversify the structure

4. Assist in conducting engineering, development capability. Sponsored by of the economy, and (3) support
geological, economic, social, policy, the U.S. National Academy of Sciences GRZUSAID goals to increase food
and agronomic studies for increasing (NAS), NRC engineers studied various production and raise small farmers'
fertilizer production, marketing, and processes for fertilizer granulation at ncomes.IFDC. icmsuse. The The team consisted of staff from

5. Assist in the collection, documenta- bench-scale wet-process phosphoric acid USAID, Washington and Nairobi; the
tion, and dissemination of data unit. IFDC is assisting in procurement U.S. Office of Commodity Management,
concerning the latest innovations in and fabrication of some items not Washington; and IFDC.
fertilizer production, marketing, and available from suppliers. The Zambian plan includes importing
use so that the African fertilizer the fertilizer raw materials required for
community can be informed and able the Kafue Nitrogen Chemicals fertilizer
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plant expansion program to produce agriculture and that on tribal trust lands production and 50% self-sufficiency in

compound fertilizers. The studies (TTLs). Commercial agriculture P 205 production are required, and

conducted specifically by IFDC staff had comprised 5,200 farms in 1981. How- (4) each country acts independently of

several objectives: (1) to review the plan ever, small-scale farmers, almost wholly each other and uses its own facilities, as

to import fertilizer raw materials and to in the TTLs, total about 850,000. far as possible, to meet its needs.

determine its viability, (2) to survey the IFDC investigators concluded that the The study clearly demonstrates the

fertilizer plant and facilities in light of available fertilizer grades are not potential economic effect of different

the possibility of producing compound tailored to meet the needs of TTL- supply strategies on fertilizer costs. It

fertilizers, (3) to review Zambian fertil- farming conditions. A major consump- measures savings that could be realized

izer consumption statistics and to tion potential would exist in TTLs if through cooperative agreements. It also

determine fertilizer availability and its (1) marketing and supply points were shows the added costs that the region

consumption by small farmers, and (4) to established at accessible locations within will have to pay to achieve different

assess the present marketing system the TTL, (2) credit were made available degrees of self-sufficiency. As would be

and its capability of handling the volume to savings clubs, and (3) fertilizers were expected, the lowest fertilizer prices are

projected by Zambian officials. made available to meet the needs of the for scenario 1 and the highest for

The IFDC report serves as the basis TTL soils, rainfall patterns, and scenario 4. This provides an indication of

for the U.S. loan to Zambia for economic crop yield potentials. the possible consequences of alternative

purchasing fertilizer materials to The development of a national long- supply strategies on fertilizer prices and

operate the new compound fertilizer range fertilizer sector plan is essential; use.

plant and fulfill 1981 fertilizer this sector plan must complement the

requirements. agricultural plan. The IFDC specialists
recommended 13 long-range programs Malaysian FPM Sendirian
to revitalize the Zimbabwe fertilizer Berhad Granulation Project

Zimbabwe Fertilizer Sector industry.

Study IFDC continues to serve as technical

advisor to FPM Sendirian Berhad (FPM)

In response to a request from the on equipment and process details for

Industrial Development Corporation of Asiatheir granulation plant at Johore Port in

Zimbabwe (IDC), a three-member IFDC southern Malaysia. Based on a process

team examined that country's fertilizer design developed by IFDC, the facility

industry in mid-1981. will produce a 3- to 5-millimeter

Zimbabwe agriculture has rapidly Economic Evaluation of granule, an ideal size for aerial

expanded, and fertilizer consumption Fertilizer Supply Strategies application. The typical grade will be

has outstripped production facilities. for the ASEAN Region 14-6-21-4 MgO, which is made for

With three small phosphate rock application on the oil palm and rubber

deposits, Zimbabwe has experienced IFDC undertook a study to illustrate stands of large plantations. IFDC staff

self-sufficiency in superphosphate the use of a dynamic linear program- will assist in the initial plant startup.

manufacture for 25 years. Pyrites are ming model for planning the develop-

indigenous, but some sulfur is also ment of a fertilizer industry. The model

imported. was applied to the countries of the Pakistan Agricultural Inputs
Ammonium nitrate has been produced Association of Southeast Asian Nations Study

for the past 15 years using (ASEAN) region: Malaysia, Thailand,

electrolytically derived hydrogen for Indonesia, and the Philippines. A study team from IFDC, USAID, and

ammonia (NH3) production. This The IFDC model permits evaluation the Department of Transportation,

production consumes about 20% of the of different supply strategies, Oakland, California, visited Pakistan in

total electricity produced in the country. specifically in reference to least cost late 1981. The team developed agricul-

Zimbabwe is currently importing elec- supply patterns, optimum production tural input recommendations for the

tricity. Rising power costs make future levels, cost of not having optimum U.S. Government relative to its $1.6

nitrogen production based on electricity production, and estimates of variable billion military/economic assistance

economically questionable. and total costs and of capital package for the Government of Pakistan.

Fertilizer consumption in 1980/81 was investments. One part of the financial agreement is

476,400 product tons or 164,400 nutri- To evaluate the impact of different concerned with increasing the availa-

ent tons, of which 30% was imported. fertilizer supply strategies in the region, bility of fertilizers and agricultural

As agriculture expands, the proportion the IFDC economists created four equipment, with emphasis on

of imported fertilizer will increase scenarios. They are: (1) each country in strengthening private-sector service

unless a major investment program to the region can secure its fertilizer needs activities.

expand local fertilizer production is from least cost sources, (2) a 100% The team recommended that Pakistan

instituted. regional self-sufficiency in nitrogen be given credit for the purchase of DAP

In Zimbabwe agricultural production production is required, (3) a 100% and a grant to buy irrigation equipment

is divided into two groups-commercial regional self-sufficiency in nitrogen or tractors.
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The construction site of the FPM
Sendirian granulation plant near
Johore port, Malaysia.

Turkey Feasibility Study

At the request of the World Bank, However, they recommended that this action will decrease the dust evolution
IFDC provided an engineering team to action be withheld because of more from the unit. When a reliable supply of
assess the possibility of incorporating a serious problems within the complex. raw materials (primarily phosphoric
pipe-cross reactor system into a During the rehabilitation phase II, acid) is obtained for the DAP facility,
fertilizer plant in Turkey. The purpose emphasis will be placed on improving the proposed conversion to the pipe-
of this project was to provide the the efficiency of the plant by upgrading cross reactor should again be
World Bank with information that could the emission control system. This considered.
be used in the Turkish Fertilizer
Industry Rehabilitation Plan.

The operation of the DAP plant at
Akdeniz Giibre Sanayii A.S. (Akgiibre)
at Mersin was studied, and the
practicability of installing a pipe-
cross reactor system was determined.
The DAP plant was found to be well
designed and well constructed. During
the visit sustained operation at or
above the design rate was achieved for
more than 16 days. From an overall
operational or equipment standpoint,
problems within the DAP unit were

classified as minor. Major limitations
to the production of DAP were due An engineer of the
to production problems in the AkgUbre plant at
phosphoric acid and sulfuric acid Mersin, Turkey, and
plants. an IFDC chemical

The engineers concluded that engineer examine
economic returns could result from product from
modification of the process to AkgUbre's DAP unit.
incorporate the pipe-cross reactor.
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Sri Lanka Coconut Fertilizer the constraints to the use of fertilizers China Cooperative Technical
Study for coconut production; and implement Study

corrective measures.

IFDC made a 2-month study of After the plan is implemented, the At the invitation of the China
coconut production for the Ministry of increased production of coconuts will National Chemical Construction
Coconut Industries, Government of Sri more than pay for the inherent costs. Corporation (CNCCC), an IFDC team
Lanka, and USAID. The purpose of the visited China in late 1981. During the
study was to determine what steps PHILPHOS Project visit several areas of potential
could be taken to increase Sri Lanka's cooperation were identified.
consumption of fertilizer for coconuts. IFDC is assisting the Philippines A phosphate rock sample was supplied

The study objectives were: Phosphate Fertilizer Corporation to IFDC for characterization. Single

1. To evaluate the suitability of the (PHILPHOS) in establishing a phos- superphosphate (SSP) produced locally

fertilizer mixtures now phoric acidlammonium phosphate is a major phosphate fertilizer.

recommended by the Coconut complex in the Philippines. IFDC is Ammonium bicarbonate, which is

Research Board (CRB) and to providing technical personnel and produced in small plants, continues to be

recommend changes if necessary. conducting wet-process phosphoric acid an important source of nitrogen in

2. To analyze the existing storage studies in its research laboratories. China.

systems and to project the future Exploratory geologic studies of the The CNCCC is anxious to combine

needs of the Coconut Cultivation Leyte phosphate rock deposit in the these and other raw materials to

Board (CCB). Philippines are underway. IFDC will produce a complete fertilizer. IFDC

determine the suitability of this rock in agreed to make some exploratory tests
3. To develop a plan for increasing wet-process phosphoric acid production of granulation and compaction. The

fertilizer use by small farmers. in comparison with other rocks such as Chinese want to maintain at least 50%
Experimental results at the Coconut Nauru, Jordan, Morocco, China, and water-soluble phosphate in the product.

Research Institute show that a fertilized possibly other phosphate rocks. The In cooperation with the Fujian
palm can produce 50 more nuts than an total project involves phosphate rock Academy of Agricultural Science, IFDC
unfertilized palm. characterization, beneficiation, acidula- will cosponsor in April 1982 a workshop

During the field survey, 10 con- tion, and optimization of use of Leyte to discuss methods for producing and
straints to the use of fertilizer for phosphate rock. applying large particles of urea and
coconuts were identified. They include
nonavailability of fertilizer, inadequate
educational and credit programs, low
prices for coconuts, fragmentation of
land holdings, inadequate work incen-
tives for extension workers and fertil-
izer dealers, and a rapid and substantial
increase in fertilizer prices.

The IFDC-recommended plan inte-
grates research, education, inputs,
promotion, and marketing. It proposes
that the CCB maintain a fertilizer ware-
house and retail sales point at each palm
nursery. The CCB should phase out all
other fertilizer warehouse and retail
stores over a 3-year period and turn the
fertilizer operations over to an
autonomous organization.

The plan recommends the formation
of a 17-man task force within the
Ministry of Coconut Industries. Such a
task force would coordinate the supply
of fertilizers to all retailers; coordinate
research on coconuts; coordinate a
farmer credit program; conduct educa-
tional programs with extension
workers, dealers, and farmers; carry out
promotional activities; develop coconut A Sri Lankan worker husks coconuts in preparation
producer associations to service farmers for the market. Husks are used to make brooms,
on holding actions, prices, credit, etc.; mats, brushes, and rope.
advise the Government of Sri Lanka on
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ammonium bicarbonate for deep place- tion plant and phosphoric acid receiving IFDC recommendations included
ment. In addition, this research group in and storage terminal to the Guayaquil (1) the use of existing facilities,
cooperation with the International Rice complex. (2) technical considerations for
Research Institute (IRRI) is experi- Projected fertilizer demand for increasing viability, and (3) project
menting with two types of solid fertil- Ecuador and projected FERTISA fertil- implementation. Detailed specifications
izer applicators for deep placement. izer sales were developed. The latter for a bulk-blending and bagging system

figures were used for the determination were prepared. A preliminary recom-
of plant capacities for comparison of the mendation was also included for a
alternative supply schemes. proposed site of the bulk-blending andLatin Am erica In addition to the general objective, bagging facility.
the following specific items were
studied: (1) preliminary investment and

Ecuador production cost estimates for a new Venezuela Fertilizer Supply
sulfuric acid plant, (2) development and Strategy
assessment of cost estimates for mainte-

Fertilizantes Ecuatorianos, S.A. nanceImodification projects for existing At the request of Petroleos de
IFDC performed a fertilizer supply FERTISA manufacturing facilities Venezuela, S.A. (PDVSA), IFDC

study for Fertilizantes Ecuatorianos, through 1985, and (3) assessment of the proposed a plan to develop a fertilizer
S.A. (FERTISA). The objective of this use of existing facilities under a bulk- supply strategy to enable Venezuela to
work was to develop an economic blend NPK fertilizer supply scheme. meet its domestic needs during 1981-90.
analysis of three selected alternative The study showed that the most eco- Agriculture plays a secondary role in
fertilizer supply schemes. These would nomical and expedient means for FERTISA Venezuela's oil-dominated economy,
enable FERTISA to meet projected sales to increase its NPK fertilizer supply which depends heavily on imports to
requirements. The schemes were (1) the capacity is the addition of a bulk- satisfy the needs of the increasingly
addition of a bulk-blending and bagging blending and bagging facility to the affluent population. The agricultural
facility to the Guayaquil complex, existing plant. It is estimated that this sector contributes about 6% to the gross
(2) the construction of a bulk-blending project could be implemented in 6-9 months territorial product. Food production lags
and bagging facility at a new site, and/or as compared with about 2 years for the behind population growth and demand.
(3) the addition of a DAP/NPK granula- other two supply schemes. The application of improved tech-

nology could almost double the 2% of
Venezuela's land area now considered
suitable for general crop production.
However, because the resulting cultivat-
able acreage will still remain quite
limited, the need for expanding and
improving the efficiency of fertilizer use
is emphasized.

Fertilizer Demand Projections

Time trend and structural demand
models were used for making
projections of annual nutrient demand.

Projections were categorized by product
and region to provide the information

00 needed to prepare production,
marketing, and distribution strategies.

Fertilizer use, which increased steadily
in the last decade, reached about
554,000 metric tons in 1980 and
contained 108,000 metric tons nitrogen,
74,000 metric tons P 205 , and 54,000
metric tons K 20. Nutrient use in 1990 is
projected at 117,000 metric tons
nitrogen, 138,000 metric tons P205 , and
114,000 metric tons K20. If fertilizers

Chinese farmers come to the fertilizer factories in are made in the form of the highly con-
concrete boats such as this one to buy aqueous centrated grades recommended by IFDC,
ammonia. The boat is equipped with a tank for fertilizer volume in 1990 will reach
holding the liquid fertilizer approximately 840,000 metric tons.

13



Raw Materials Moron and El Tablazo by Petroquimica Marketing

Natural gas reserves are adequate to de Venezuela, S.A. (PEQUIVEN). IFDC To improve the efficiency of the
support sufficient production of identified the factors impeding marketing system and to lower overall
ammonia and urea. Manufacture should production and made recommendations farm-level delivered costs, IFDC
be expanded and the delivery system for overcoming these constraints. suggested that this system be coordi-
improved. nated more closely with production. As

Of the several phosphate rock fertilizer is produced it would be shipped
deposits, only Riecito deposit presently Supply Strategies from the production facility to storage
has commercial development potential. Based on maximizing the use of local sites as close as possible to the ultimate
Processing techniques and plant raw materials and existing production point of use.
modifications must be developed before facilities at Moron and El Tablazo, eight Recommendations for reducing distri-
this phosphate rock can be satisfactorily domestically oriented fertilizer bution costs included measures to lower
used in phosphoric acid production. production schemes to supply projected transportation expenses, reduce inter-
Abundant quantities of sulfur are demand were devised and evaluated. warehouse movements, expand rail
available at the Amay and Cardon The most attractive schemes were those transport usage, mechanize handling
petroleum refineries. There are no alternatives based on blending granular procedures, rationalize warehouse
known potash mineral deposits in urea, to be produced at Moron, with storage capacity, and improve inventory
Venezuela. DAP produced at Moron or imported. control.

If the recommended production If projected demand is to be attained,

schemes are implemented as scheduled, soil fertility research programs are
Production domestic production in 1990 would needed to establish fertilizer recom-

In 1979 about 75% of Venezuela's provide nearly 90% of the projected mendations. Extension and marketing

fertilizer supply was imported, mainly as fertilizer supply requirements. Imports development services of public and

multinutrient NPK fertilizers. The of finished fertilizers would be limited private organizations should be

remainder, mostly urea, was obtained to straight materials and specialty improved to educate farmers in the

from ammonia-urea plants operated at fertilizers. proper use of fertilizers.
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IFDC is People Helping People...
Through National Programs

An IFDC assistant pilot-plant coordinator and a PUSRI shift foreman inspect
product from the new PUSRI urea granulation plant.

Mr. Kuswawi, a urea shift foreman at
P. T. Pupuk Sriwidjaja (PUSRI), Palembang,
Indonesia, is learning about IFDC's national
programs component.

During August 1979 Mr. Kuswawi came to
IFDC with a group of 11 PUSRI personnel
for a 4-week training program to learn how
to operate a urea granulation plant. He is in
charge of one shift at the PUSRI granulation
plant. After he returned to PUSRI, he
transferred the training that he received at
IFDC to other operators to aid in the plant
startup.

Since 1977 IFDC has been assisting
PUSRI in its efforts to convert the finishing
section of one of its fertilizer plants from the
production of prilled urea to that of granular
urea. The PUSRI I granulation unit is the
first of its kind in the developing world. In
early 1981 a team of IFDC staff members
assisted PUSRI in the smooth startup of the
urea granulation unit. According to Ir. Dede
Sudarsana, PUSRI Chemical Engineer, "a
major factor contributing to the success of
the granulation unit was the complete and
carefully planned training program that
IFDC conducted for PUSRI operating
personnel."
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National Programs
National programs in the developing countries

provide the mechanism through which fertilizer-
related problems can be identified and investigated
and the applicability of IFDC's solutions to these
problems can be evaluated. Within the developing
countries, the major responsibility for improving
agricultural production and the quality of life of
millions of people rests with government agencies.
However, in this endeavor, organizations such as
IFDC have a vital role to play. The IFDC function is to
join into a catalytic partnership with key national
institutions in order to train, guide, and technically
participate in the development of these nations.

In assisting national programs, IFDC achieves a
unique effectiveness by meshing multidisciplinary
task force teams with those of a particular country. To
satisfy a specific need, it can draw from its
multinational professional staff of agronomists, soil
scientists, chemists, economists, engineers, geologists,
managers, and specialists in market development,
communications, and personnel development.

A key IFDC contribution is its development of
fertilizer personnel from developing countries. These
scientists and managers are reabsorbed into the
national agencies that work on fertilizer problems and
projects.

As a result of IFDC participation in many national
programs in recent years, increased fertilizer produc-
tion and an improved understanding of fertilizer
supply, demand, pricing, government policy, and
marketing have been facilitated. A greater number of
farmers use fertilizers properly.
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Bangladesh distribution system. Specific activities production, marketing, and use. In 1981
included the following: BADC staff members participated in

Bangladesh Agricultural 1. Preparation of a warehouse operation IFDC's Fertilizer Marketing Manage-

and maintenance manual to restruc- ment Training Program and in the
Development Corporation ture and improvheman warehouse IFDCIESCAP-sponsored Regional Fertil-

Project management system. izer Marketing Training Program for
manaemen sysem.Asia. Four staff members from the

IFDC provides Bangladesh a wide 2. Completion of a stock control and BagFodest C embers frdmstre
range of technical assistance. To attain accounting system to monitor fertil- Bangladesh Chemical Industries

izer frm suplypoits t reail Corporation (BCIC) attended IFDC's
the 1985 food grain self-sufficiency izers from supply points to retail Fertilizer Maintenance and Production
goals of the government's current warehouses. The proposed system is Management Training for Fertilizer
Medium-Term Foodgrain Production being evaluated on a trial basis at Producers. Eleven Bangladesh partici-
Plan (MTFPP), fertilizer usage will have several warehouses. pants sponsored by the United Nations
to more than double. A great number of 3. Continued assistance to BADC in Development Program (UNDP) and
supply and demand related constraints adopting administrative reforms on FAO also attended these training
will have to be relaxed or removed if the improved fertilizer procurement, programs.
needed quantities of fertilizers are to be transportation, and handling of There is an increasing incidence of
made available to Bangladeshi farmers contracts and procedures. zinc and sulfur deficiencies in crops
on an equitable, timely, and economic To develop a least cost transportation grown in Bangladesh. To study how
basis. system, the BADC physical distribution such deficiencies can be overcome, a

system was reviewed. Recommenda- team of Bangladeshi scientists from

tions were made for the control and BADC, BCIC, Bangladesh Agricultural
Marketing monitoring of fertilizer movements by Research Institute (BARI), Bangladesh

Recognizing the need to stimulate road, rail, and water. Rice Research Institute (BRRI), and the

food production through fertilizer use, In 1981 the New Marketing System Directorate of Agriculture visited India,
USAID funded a Fertilizer Distribution (NMS) was adopted nationwide. It the Philippines, and the United States.

Improvement Project in 1978 to address transfers the retail marketing
the marketing problems that have responsibility to private independent Agricultural Production, Fertilizer Use,
limited fertilizer availability. dealers. It is thought that competitive .

In 1981 IFDC continued to provide forces will compel wholesale and retail and Equity Considerations

marketing and distribution consultancy dealers to be more responsive to serving This joint study by IFDC and the
services to Bangladesh Agricultural farmer needs in a more cost-effective Bangladesh Agricultural Research
Development Corporation (BADC). manner. Council (BARC) represents expanded
BADC is the government entity charged In 1981 the IFDC marketing specialist research by IFDC on the equity effects
with the responsibility of marketing performed the third evaluation of the of fertilizer use and the identification of
fertilizers in Bangladesh. NMS to determine its effectiveness in various farm-level constraints to

IFDC provides day-to-day technical serving the national interest through fertilizer use and agricultural production
assistance to BADC management and expanding the fertilizer market and in Bangladesh. The objectives and
staff through full-time resident evaluated its impact on fertilizer cost results of the current research studies
consultants posted at BADC Head- and availability to farmers. More than are presented in the Economics
quarters in Dacca. IFDC supplies staff 1,000 fertilizer dealers and a randomized Research section of the Research
specialists to resolve specific marketing selection of farmers were interviewed in Program section.
problems. The IFDCIBADC program is this study.
coordinated with USAID and While dealers and farmers agreed that Fertilizer Policies
implemented with the active the NMS represented a distinct
participation of BADC counterparts and improvement over the old marketing Bangladesh agricultural and food
staff. Such involvement gives them the system (OMS), several weaknesses were policy planners recognize the urgent
opportunity to develop and diffuse identified. They were the slow rate of necessity for supplying and promoting
fertilizer knowledge and skills for a closure of Thana sales centers and the the use of the large quantities of
broader and lasting impact. need for BADC to enhance its other fertilizer required to meet established

In 1981 IFDC provided a resident marketing functions. Specifically, BADC food production targets. In view of this
distribution specialist and a resident must develop and motivate its dealer need, BADC requested IFDC to assist in
marketing specialist. They work to organization to effectively promote formulating more clearly defined and
improve management of the fertilizer fertilizer sales and expand its farmer coherent fertilizer supply and use
marketing component and evaluate the assistance programs. To support these policies. Senior Bangladeshi scientists
recently reorganized marketing system. actions IFDC will post a marketing prepared background papers on specific

Working with BADC counterparts, specialist and a dealer development and subject-matter areas.
the distribution specialist identified and training specialist in Dacca. They presented and reviewed these
initiated remedial actions to overcome IFDC also provides training for BADC papers at a seminar in Dacca and later at
administration deficiencies in the personnel in various aspects of fertilizer a workshop at IFDC Headquarters
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where Bangladeshi and IFDC scientists PUSRI Urea Granulation further modify urea produced by PUSRI

developed preliminary recommenda- Project by size variation or through the use of

tions for coordinated national-level coatings to improve the agronomic

policies and strategy options. A joint Indonesian/IFDC project to efficiency of urea as a fertilizer material.

Bangladesh government planners and convert a urea prilling unit of Through IFDC's concerted efforts and

policymakers have reviewed these PUSRI, the Indonesian fertilizer involvement in the various phases of the

recommendations. manufacturer, to the production of project, Indonesia was able to complete

granular urea has been completed. IFDC the transfer of this technology while

staff members participated in the enhancing the engineering capability
startup of the new granulation within the country. IFDC involvement

facility. not only covered the technical aspects of

Indonesia Based on the pan-granulation process the project but included training for
developed by TVA of the United States, PUSRI engineers and supervisors using

the plant has a design capacity of the pilot-plant facilities at IFDC

350 metric tons per day of urea Headquarters. PUSRI engineers and

granules. This is equivalent to the supervisors were trained in operating
Cooperative ADAB/IFDC output from the PUSRI I urea plant. the pan-granulation system and

Fertilizer Research The project represents the first comprised the startup team to supple-

Program commercial unit in Asia designed to ment the IFDC team.

manufacture modified urea products. It This first successful step in modifica-

During 1981 IFDC and the Australian emphasizes PUSRI management's vision tion of urea production/technology

Development Assistance Bureau for technical improvement throughout provides a basis for additional work by

(ADAB) agreed to cooperatively conduct their organization. As a result of this IFDC and others in improving the

programs aimed at improving the project, the opportunity exists to efficiency of urea as a fertilizer.

efficiency and use of fertilizers in the
ASEAN countries.

The work aims to develop, evaluate,
and introduce more efficient fertilizer
products and fertilizer practices for
rice and other crops in the region.
Indonesia was selected first because of
the expressed interest and desire to
implement programs rapidly.

The ADAB/IFDC Project will contrib-

ute to the overall Indonesian effort by
emphasizing:

1. Research on the fate of nitrogen
applied to wetland rice soils.

2. Evaluation and modification of
fertilizer placement equipment to
facilitate deep placement.

3. Agronomic research on alternative
fertilizer management strategies
for rice and other crops including
interactions of nitrogen,
phosphorus, sulfur, and other
nutrients.

4. The introduction and testing of new
fertilizers and technologies at the
farm level.

5. Studies of the socioeconomic
consequences of more efficient
fertilizers and their use. IFDC personnel inspect pan granulation unit at

P.T. PUSRI, Indonesia.
Training courses will be held at IFDC

Headquarters, at the University of New
England in Australia, and in the People's
Republic of China.
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In Mali IFDC is
assisting with field
experiments to obtain
information on
responses to
phosphate rock In the
above evaluation trial,
workers are laying out
individual sorghum
plots.

M ali developing similar action programs in direct application because of the
these countries. powder form and the low crop

There will be four developmental response in the initial year of

Efficient Use of Phosphate phases, as follows: application.

1. Fertilizer evaluation trials will be 3. Farm-level tests and evaluation of the
Fertiizer established on experiment stations most promising products and fertil-

that represent the major soils, ization practices as determined by

IFDC has started a phosphate project climatic patterns, and cropping agronomic performance, economic

for the Government of Mali. The project's sequences. In 1981 ten experiment potential, and socioeconomic accept-

objective is to select the most efficient and stations (Figure 1), typical of most ance are expected to begin in 1984.

economic source of phosphate to supply to agroecological and climatic zones in 4. An appropriate strategy to supply
Mali's farmers. Mali, were selected. Soil profiles were phosphate fertilizers and to achieve

Mali has a deposit of about 20 million described, and a tentative classifica- their adoption by Malian farmers will

metric tons of phosphate rock located in tion was established. Depending on be developed.
the Tilemsi Valley, north of Gao. The ecological zones, crops of millet, All experiments have been designed to
benefits of using this material are being sorghum, or maize were grown with provide information on comparative
studied. uniform nitrogen and potash treat- responses to Tilemsi ground phosphate

Of the west African countries having ments to determine the variability rock, granular and powdered forms of
phosphate deposits, Mali offers the within fields and to decrease available partially acidulated phosphate rock, and
greatest potential for IFDC to assist in phosphorus levels in soils. totally water-soluble phosphate. In all
formulating strategies for supplying a 2. Socioeconomic studies will be experiments sufficient rates of phos-
least cost phosphate fertilizer to conducted concurrently with Phase 1. phate from each source and for different
farmers. The results should be invalu- Already there is evidence that farmers methods of application will be used to
able for most Sahelian west African may be reluctant to adopt develop crop response curves for each
countries; the project points the way for ground Tilemsi phosphate rock for phosphate material being tested.
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Figure 1. Ten Experiment Stations Representing the Major Soils, Climatic Patterns, and Cropping Sequences in Mali.
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IFDC is People Helping People...
Through Research

Humberto Garcia, a Colombian farmer, uses localized placement in applying
ground phosphate rock in his field.

Humberto Garcia, a small farmer
in Colombia, is benefitting from IFDC's
research program. IFDC is working
with his country to find ways to use its
indigenous phosphate ores.

On his farm, Humberto has recently
been using fosforita huila, or ground
phosphate rock, from the nearby
Huila phosphate mine. He has been
pleasantly surprised. His crops are
growing well, and the ground rock
fertilizer cost him only one-half of what
he normally spends on a bag of
fertilizer.

An IFDC sociologist and a soil
scientist outposted to the International
Center for Tropical Agriculture (CIAT) in
Colombia are investigating how
phosphate rock from local deposits
can be most effectively used in the
traditional crop management
systems of small farmers. This is one
part of the overall IFDC phosphate
project, based at CIAT, involving the
acid infertile soils of tropical Latin
America.
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Research Program

Research at IFDC focuses on the creation of more
appropriate technology to solve the fertilizer-
related problems of the developing world. Research
that leads to improved fertilizer efficiency and
increased use of indigenous raw materials can
materially assist food production by improving yields.

At this time research at IFDC is concentrated
primarily on problems associated with nitrogen,
phosphorus, and sulfur fertilizers and the constraints
to their use.

The Nitrogen Research Program consists of three
phases. First, the losses of applied nitrogen fertilizer
and constraints to its efficient use are identified.
Then, practices and products are developed to reduce
these losses and improve the uptake of nitrogen
fertilizers by plants. Finally, this technology is
evaluated in certain geographical areas.

The IFDC Phosphorus Research Program is oriented
toward helping the less developed countries make
better use of their indigenous phosphate ore resources
and developing a range of phosphatic fertilizers for
inputs into agricultural systems.

In view of the increasing incidence of sulfur
deficiencies in the tropics and the declining popularity
of sulfur-bearing fertilizers, IFDC has focused on this
important element. Research is directed toward the
development and evaluation of phosphorus-sulfur and
nitrogen-sulfur fertilizers for use by subsistence
farmers in the tropics and subtropics.
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N itrogen products having improved physical Since these processes operate with a
properties. To facilitate deep placement cold dry material, biuret is not formed.Research on paddy rice, during 1981 IFDC began This process for production of granular
to investigate the potential of urea from crystallized material or for

IFDC's initial effort in nitrogen briquetting urea to produce relatively treating recycled dust offers an

research was aimed at lowland crops large particles. alternative to the redissolution and

(flooded rice) and started in Asia. In IFDC procured a laboratory-scale evaporation of a melt.

1979 the upland phase of the nitrogen machine capable of briquetting or The process of forming granular

program was initiated. This program compacting, depending on types of rolls products by compacting was extended to

includes major food crops grown under used. With pocketed rolls, pillow-shaped various mixtures of fertilizers, including
upland conditions in specific agro- particles are made. Corrugated rolls are ammonium phosphates (MAP/DAP),
climatic zones. The zones of interest are used for compacting. potassium chloride plus MAP, urea plus
the semiarid tropics, the arid regions, When compared with granulation, DAP, urea plus phosphate rock, and

and humid tropics. briquetting/compacting appears to offer urea plus gypsum. Investment and

Nitrogen research in 1981 continued several advantages. When a dry feed production costs for this process will be

to be dominated by the overall objective material is used, neither heating nor determined.

of improving nitrogen fertilizer cooling is required; the feed material can

efficiency for the lowland and upland be readily changed; small units can be

crop programs. Several experimental used; a heat-sensitive feed material can Pan Granulation of Urea

products were tested and evaluated, but be used; only electrical energy is needed; Pilot-plant studies were made for pan
urea received the most attention. Other dust generation is relatively low; and granulation of urea to produce large
products tested included ammonium products are relatively hard. A basic particles (supergranules, 0.25-1 gram
nitrate and other NPK multinutrient Irequirement is that the feed material be each). For a given plant, actual output
products. dry, nonsticky, and flowable. was reduced as particle size increased.

IFDC researchers conducted process Briquetting to form large urea The technical data are now being used
research in the following areas: particles was tested. The briquettes to prepare a preliminary investmentl
(1) modification of urea particle size to were strong and uniformly sized. There production cost estimate.
facilitate deep placement, (2) coating and was a high degree of weight uniformity.

evaluation of water-soluble nitrogen On the basis of this work and previous

fertilizers for controlled nutrient studies commissioned by IFDC, the Coating of Soluble Fertilizer
release, (3) studies of organic nitrogen technical and economic factors for

compounds having limited water solu- production of 1-gram briquettes are In 1981 IFDC continued work on the

bility, and (4) evaluation of urease and being evaluated. coating of water-soluble nitrogen

nitrification inhibitors. Through compacting, granular fertilizer for controlled release. In an

After acquiring a new machine for material is made from a solid flake attempt to identify a suitable coating

briquetting/compacting urea, IFDC (sheet), which is crushed and screened material that would be available in

researchers examined a new alternative to give granules of the required size. developing countries, IFDC researchers

method for producing modified urea. Urea dust is particularly suitable for the tested sulfur, neem cake, rice bran wax

Most of this work was performed on a briquetting and compacting processes. It plus rice bran oil mixture, and latex.

laboratory scale. gives a stronger product and higher The researchers prepared coated

These products and practices were yield when compared with prilled urea. products of urea supergranules, tablets,

evaluated at IFDC Headquarters, IRRI,
the International Crops Research
Institute for the Semi-Arid Tropics
(ICRISAT), the International Center for
Agricultural Research in the Dry Areas
(ICARDA), and several national
research centers.

New and Modified Products

Urea Particle-Size Modification
An IFDC chemist

Briquetting/Compacting of Urea and Urea demonstrates the
Mixtures materials using the

Formation of discrete particles by briquetter/compactor
briquetting/compacting is a method to machine.
convert powders, crystals, or prills into
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or granules. In the bench-scale rotary and carbon dioxide. If the ammonia is Metal Salts and Metal-Urea Complexes

drum equipped with a falling curtain, not absorbed by the soil, substantial Metal salts and metal-urea complexes

they prepared products coated with losses can occur. A potential method to could be useful for increasing the

sulfur or rice bran wax plus rice bran oil reduce ammonia loss from urea is to efficiency of urea and also for supplying

mixture. inhibit this urease activity or hydrolysis. micronutrient requirements. In 1981

Because natural rubber latex is In 1981 IFDC researchers studied the IFDC researchers began to evaluate

available in some developing countries, inhibitory effect of the chemical, phenyl metal complexes as urease and

preliminary research was completed phosphorodiamidate (PPD), on urea nitrification inhibitors. They prepared

using prilled or granular urea and hydrolysis. and chemically analyzed several

various types of latex for coating. They tested tablets prepared compounds containing iron, aluminum,

This was accomplished in IFDC's from granular urea and finely powdered copper, and zinc sulfate or nitrate salts

fluidized-bed coating apparatus. PPD. The researchers used two plus urea. These compounds were made

Nitrogen release rates in water were procedures to develop a procedure for into tablets alone or with excess of urea

relatively high. determining the effect of PPD on urea (where the metal-urea ratio is 1:2).

hydrolysis. Procedure 1 involved These tablets will be tested to determine
incubation of a mixture of urea, PPD, inhibition activity. Preparation and

soil, and water. Procedure 2 consisted of characterization of other metal
Nitrogen Compounds of Limited Water placing the urea-PPD mixture on the complexes were initiated.
Solubility soil surface with controlled water

IFDC researchers prepared oxamide addition.

and melamine, two nitrogen compounds From these studies, it appears that

having a relatively low water solubility. 1%-2% PPD in granular urea is adequate Fertilizers as Carriers for Inoculants

These compounds may provide control- for an agronomic evaluation of the Rhizobia constitute a family of

led nutrient release on the basis of urease inhibitory effect of PPD. The use bacteria that can take nitrogen from the

particle size. Monomethylol urea was of procedure 2 is recommended for air and make it available to legumes.

added to melamine to facilitate tableting. laboratory evaluation of chemical The bacteria form nodules on plant

Oxamide contained 32.0% nitrogen, and urease inhibitors in soil for dryland roots. The nodules are the site of a
melamine contained 63.4% nitrogen. conditions. symbiotic relationship between the

The materials were prepared and sup- plants and the bacteria: the plant

plied for testing in the lowland rice supplies the bacteria with energy and

program. Dicyandiamide minerals while the bacteria fix the

gaseous nitrogen in the air and make it
IFDC researchers prepared a small available to the plant in a usable

quantity of urea mixed with the chemi- form.
Urease and Nitrification Inhibitors cal, dicyandiamide (DCD)-a nitrifica- W m l ua

tionWhen 
commercial Rhizobium inoculants

Phenyl Phosphorodiamidate were also coated with sulfur or rice bran are applied to seeds, a moist peat carrier

Urease is an enzyme that is present in wax. Both PPD and DCD inhibitors are ps are bed, sut ubstive

soils. When exposed to the soil contain- relatively expensive, and more work is peat are being sought. Inactive

ing urease, urea undergoes rapid needed to determine their cost suspension.

hydrolysis (decomposition) to ammonia effectiveness. IFDC and Mississippi State University

began an exploratory cooperative
project in 1979 to determine if fertilizers
would be suitable carriers for oil-

suspended, inactive Rhizobium.

Exploratory tests indicated good
survival when oil-suspended Rhizobium
were mixed with 0-20-20 grade fertil-
izer, even when stored at 650C.
However, the physical quality of the oil-

treated product was not acceptable
because of its excessive oil content and

(From left) nongranular characteristics.

Compacted urea During 1981 the researchers con-

product and tinued to study various fertilizer and oil

briquetted urea types and Rhizobium survivability. The

particles of three best fertilizer carriers appear to be those

particle sizes. exhibiting low acidity and salt concen-
tration in water.
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Determination of Impurities in Urea by 1951; Louisiana (U.S.A.), 1965166; IRRI, on determining the causes of this poor
High-Performance Liquid 1965-69; India, 1971-77; and Egypt, efficiency (especially the importance of
Chromatography 1972-75 show that anhydrous ammonia nitrogen losses), developing improved

IFDC developed an analytical method is an effective source of nitrogen for nitrogen products or practices, and

for the simultaneous determination of rice. evaluating the improved products in the

impurities in urea such as biuret, It would appear to be possible to apply greenhouse and the field.

triuret, and methylenediurea, using either anhydrous or aqua ammonia at a IFDC's initial focus in lowland nitro-

high-performance liquid chromatog- 10- to 20-centimeter depth as part of gen research was on the efficiency of

raphy. The method is suitable for land preparation. An application of nitrogen applied to continuously flooded

determination of biuret and nitrogen as ammonia could be placed at soils, but recently the emphasis has been

methylenediurea in the 0.1%-3.0% range a 20-centimeter depth, as part of the changed to rainfed rice, which repre-

and triuret in the 0.01%-0.25% range. final puddling or leveling operation prior sents more than 60% of the rice grown

The analytical range was determined to transplanting. Unfortunately, the in Asia. Much of the field research on

by the levels of these components commercial marketing, transportation, rice is a cooperative program with the

typically found in commercial urea and application technology have not International Rice Research Institute

samples. progressed sufficiently for the deep (IRRI) in Los Banos, the Philippines.

placement of either urea or anhydrous
ammonia. Deep placement is essential

Liquid Versus Solid Fertilizers for Rice for efficient use of nitrogen, and the Identification of Causes of Poor
agronomic response is probably equal Nitrogen Efficiency

A visiting scientist sponsored by the for either form of nitrogen.
Rockefeller Foundation conducted
literature reviews to assess the use of Continuously Flooded Rice

liquid fertilizer on rice and to determine Lowland Nitrogen Program Magnitude of Nitrogen Loses
why its use is insignificant in developing
countries. Rice commonly recovers only 20%- During the past 3 years, field

Agronomic data in the literature from 30% of the fertilizer nitrogen applied to experiments were conducted at IRRI to

rice experiments in Texas (U.S.A.), it. IFDC agronomic research has focused determine the effects of nitrogen

CM 80-

0
o 40 0

> Plant

20

0 0

Figure 2. 15N Recoveries of Different Fertilizers Applied to Rice (IRRI paddles).
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Figure 3. Recovery of 15N From Fertilized Plant-Soil Systems Using Six Different Tropical Soils.

fertilizer source and management on the to 54%. Plant recovery of supergranule of 15N-tagged fertilizer materials. Prilled
magnitude of nitrogen losses. Figure 2 nitrogen (57%) was more than double urea was broadcast and incorporated,
shows that the results obtained were the recovery of broadcast urea (27%). while urea supergranules were deep
strongly influenced by the season. point placed.
Under wet season conditions, nitrogen In the case of supergranule treat-
losses ranged from 28% to 41%. Losses Effect of Soil Properties on the Fate and Efficiency ments, recovery was largely unaffected
of the various nitrogen sources were of Fertilizer Nitrogen by soil type (Figure 3). The lowest 15N
not significantly different. The IFDC researchers conducted a recoveries were obtained from the soils
recoveries of nitrogen from broadcast greenhouse study with a wide range of treated with prilled urea. The plant
urea and ammonium sulfate by the rice soils from Southeast Asia to evaluate recovery of 15N was highest from the
plants were 26% and 23%, respectively. the effect of soil properties on the fate urea supergranule treatments and
The recovery of nitrogen broadcast as
sulfur-coated urea (SCU) and uncoated
urea was not different.

The wet season data confirm that
supergranules improve nitrogen
recovery by the rice crop. However,
rather than nitrogen losses, the
immobilization of nitrogen in the soil
organic pool was a major factor in
reducing plant nitrogen recovery where
urea and ammonium sulfate were
broadcast.

Data obtained during the dry season An IFDC soil scientist
show extensive losses of nitrogen from checks equipment for
broadcast urea (62%) and ammonium measuring ammonia
sulfate (70%), which are double those volatilization in the
found in the wet season. The use of field at IRR
supergranules reduced losses to 24%-
28%, and SCU reduced nitrogen losses
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lowest in the urea broadcast and
incorporated treatments (Figure 3).
With the latter treatment, the highest
plant recoveries were obtained from the
more acidic soils. No close relationships

0.4 -can be seen between soil properties and
the final 15N recovery when prilled urea
was broadcast and incorporated.

0.3 Measurement of Ammonia Volatilization

IFDC began in 1981 a program to
measure ammonia volatilization
(vaporization) using a method which
allows the loss to be measured in the

0.2 field under natural wind conditions. At
IRRI in the dry season, ammonia losses
were measured immediately after urea

Srea applied was surface broadcast into the flood-
0.1 water of a rice field, 14 days after

transplanting (Figure 4). The ammonia
loss was at a peak in the middle of the

Ammonia Fluxes day (0.4 kilogram of nitrogen per

From Urea 0hectare per hour) when the temperature

Topdressed 1 2 3 and pH of the water was very high. This

14 Days After rate represents 1% loss of the applied
Transplanting. Days After Urea Application fertilizer every 2 hours. Unfortunately,

bad weather conditions caused this
experiment to be terminated.
Nevertheless, these results confirm that
ammonia volatilization is a serious
problem and further research using this
technique is in progress.

Simulated Rainfed Rice

100 -Rice does not efficiently recover
Depth of Water 1nitrogen fertilizers in rainfed systems

Placement Level where the soil becomes alternately

80- x - 10 cmn Flooded .flooded and dried. To help explain why
o - cm loodd Iit does not, IFDC expanded field,

o - 10cm Water table___
A 4cm Water table greenhouse, and growth chamber

6 experiments in 1981.
To determine the effect of placement

at depth of urea supergranules on nitrogen
recovery by rice, IFDC researchers

conducted a greenhouse experiment,
L a using two water management systems:

continuous flooding and simulated
20 rainfed.

Research indicated that deeper
placement resulted in higher nitrogen
recovery under both watering regimes

10 20 30 40 50 60 70 (Figure 5). At the flowering stage, rice
nil Clowering

niieion Fwrecovered more nitrogen when con-

Days After Transplanting tinuously flooded than when rainfed.
In rainfed soils both nitrate and

ammonium forms of nitrogen may be
Figure 5. Pattern of rtN-Labeled Fertilizer Recovery by Rice. present at the same time. To clarify how

the simultaneous presence of both
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forms may influence nitrogen uptake, absorbed more slowly by rice than will continuously flooded plots and lowest in
IFDC researchers conducted a solution ammonium nitrogen. The nitrate could plots that underwent significant wetting

culture experiment in the growth be subject to leaching or denitrification and drying. Use of deep-placed urea
chamber. Similar uptake of either form and thus lead to lower fertilizer supergranules increased grain yield by
of nitrogen occurred when only one was recovery. 300-400 kilograms per hectare over that
present. However, if both were present In cooperation with IRRI, IFDC of broadcast and incorporated prilled
at the root surface, little nitrate was conducted a field experiment during the urea.
absorbed whereas ammonium uptake 1981 dry season to determine the Intermittently flooded rice recovered
proceeded at the normal rate. These efficiency of nitrogen fertilizers applied only 20% of the added fertilizer nitrogen
results suggest that nitrate nitrogen to simulated rainfed rice. The results compared with 41% for the continu-
formed in the rainfed soils will be show that grain yields were highest in ously flooded rice (Table 1). Use of

urea supergranules almost doubled
fertilizer recovery in these treatments.
This result concurs with the results of

Table 1. the greenhouse experiment. Under
Percent 15N Recovered at Final Harvest as Influenced by Water continuous flooding, losses of broad-
Regime and N Management, IRRI, 1981 cast urea were only 14% in this

experiment because the fertilizer was
very thoroughly incorporated. With
intermittent flooding, losses were 35%

Floodwatergegimea and 39% for broadcast urea and
Fertilizer Distribution Continuously Intermittently supergranules, respectively.

Management of 15N Flooded Floodedb

Urea broadcast and Soil + roots 45 45 Evaluation of Products and
incorporated Plants 41 20

Total 86 65 Practices

Urea supergranules point Soil + roots 24 22 Evaluation of Urease Inhibitors
placed at 10-cm depth Plant 73 39

Total 97 61 During 1981 IFDC expanded studies
to evaluate PPD, a compound which

a. All plots maintained flooded from 0-12 days after transplanting (DT) and from inhibits the hydrolysis of urea to
38 days DT to harvest. ammonia. In both greenhouse and
b. Floodwater condition 12-38 DT. Water added using a line source sprinkler. laboratory experiments, PPD added to

the floodwater or to the urea fertilizer
inhibited the conversion of urea to
ammonia. The high aqueous ammonia
concentrations that lead to large

100- volatilization losses were decreased. In a
greenhouse experiment, PPD increased

80 the uptake by rice of the fertilizer by
+ Iabout 10% for a single basal
0 +incorporation while increasing the

60- *DlI recovery in the soil by another 10%
0 (Figure 6). The application of PPD with

the first split application of urea
(broadcast and incorporated) gave

. .similar results to the single basal

... 0. 98. M.application. PPD applied with the
second split application at the panicle
initiation stage increased the plant

0 utilization by 25% and gave 100%

1 g Urea 0.5 g Urea 0.5 g Urea retention of the fertilizer in the
Basal Basal Broadcast plant-soil system.
Broadcast Broadcast at Panicle
and Initiation
Incorporated Split Application

Polymer-Coated Urea Evaluation

Figure 6. Inhibitory Effect of PPD on Conversion of Urea to Ammonia. In a joint laboratory project initiated
in 1978, IFDC and the Korea Advanced

28



Fertilizer Management Water Management

Broadcast & Continuously
Incorporated Illll Flooded

80 Deep Place 3-Day Dry Period,
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Figure 7. Apparent Fertilizer Recoveries by Rice Under Different Water and Fertilizer Management Treatments.

Institute of Science and Technology laboratory, a field experiment was nitrogen rates showed that coating

(KAIST) developed a promising silica- conducted at IRRI during the 1981 dry forestry-grade urea with silica polymer

polymer (sodium silicate with season to evaluate the fertilizer delayed the release of nitrogen and

acrylic latex) coating for urea (PCU). efficiency of PCU. increased the grain yield of transplanted

KAIST is continuing the coating The grain yield of rice tended to rice.

studies in an attempt to lower the increase as the rate of nitrogen

cost and to simplify the coating applied was increased. At all rates of

process. nitrogen, the PCU 25-day delayed-
Subsequent to determining 15-, 25-, release treatment produced the highest Greenhouse Testing

and 50-day nitrogen release rates in the yield. Averaging the yields for four In 1981 IFDC scientists deter-
mined the relative uptake of nitrogen
by rice from urea-based fertilizers.
They compared the effectiveness
of coatings, enzyme inhibitors, slowly
soluble compounds, and super-
granules under simulated flooded and

rainfed conditions. The apparent
-tuie-initrogen recoveries determined in this

cosgreenhouse experiment are shown in
Figure 7. When the fertilizers were

broadcast and incorporated in the

soil, urea plus the urease inhibitor

PPD proved to be superior. Of the
a 5-y tg eeai. fertilizers that were deep point placed,

guanylurea sulfate showed exceptional

hperformance under both water

oftlie cotigsrnzmeihiitrnlol

experiment for rice in management systems. The sulfur-

the greenhouse. coated urea supergranule performed
best under these simulated rainfed

ndconditions.
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Evaluation in Farmers' Fields fertilizer nutrients. These programs are microorganisms in the soil and rendered
executed on defined site characteristics: temporarily unavailable to the crop.
soils, climate, varieties, cropping Also, some of the soil-applied fertilizer

India systems and patterns, and production nitrogen is converted to nitrogen gases,

The joint program for evaluating practices. which are lost to the atmosphere.
modified-urea products was continued
by IFDC and the Hindustan Fertilizer Sulfur-Coated Urea Nitrogen Transformations
Corporation of India (HFC). The
objective of the program is to make In the Philippines 368 farm trials Priority was given to the study of
agronomic and economic evaluations of showed that SCU is a more efficient urea transformations in soil because
rice yield responses to prilled urea, urea fertilizer than urea. urea is expected to remain the most
supergranules, and SCU. In seven On the average, farmers can produce important fertilizer source in the
eastern Indian states, 162 trials have the same yield by applying only two- developing world for the foreseeable
been conducted. thirds as much SCU as split-broadcast future. Urea applied to soil breaks down

Preliminary results of the agronomic prilled urea. At optimum rates, farmers to ammonia, which under certain condi-
analysis of 94 experiments indicate that can expect to obtain 12 kilograms of rice tions can be lost as a gas to the
in 45% of the experiments response to per kilogram of nitrogen applied as urea atmosphere.
urea supergranules is greater than or 18 kilograms of rice per kilogram of Research indicated that the break-
response to urea, and in 34% of the nitrogen applied as SCU. down of urea to ammonia was much
experiments response to SCU is greater On the basis of farm-level prices (the faster in wet than in dry soil. The
than response to urea. In approximately price of nitrogen in SCU is assumed to breakdown to ammonia and subsequent
6% of the trials, response to urea was be 50% higher than that in urea), gaseous loss of the ammonia occurred
greater than response to urea Philippine farmers can expect to receive immediately after soil was wetted by a
supergranules or to SCU. At the equal net returns. light rain; the loss became small or
optimum economic application rates, negligible once the soil dried. Thus,
farmers can expect to obtain application of urea fertilizer on the soil
16 kilograms of rice per kilogram of Upland Nitrogen Program surface before a light rainfall is not
nitrogen as urea or 20 kilograms of rice recommended. Under such conditions
per kilogram of nitrogen applied as urea At present most of the fertilizer used urea should be incorporated in the soil
supergranules. in the tropics is on irrigated crops and so that the formed ammonia is adsorbed

cash crops. The major food crops grown by the soil rather than lost as a gas.
under dryland conditions (for example, Heavy rainfall following urea application

Philippines sorghum, millet, wheat, and maize) on the soil surface can leach the
generally receive little or no fertilizer fertilizer into the soil where the formedNational Fertilizer Efficiency Program Among the reasons for this limited ammonia is adsorbed and not lost. The

During 1981 IFDC assisted the fertilizer use is the farmers' uncertainty findings, once thoroughly evaluated in
Philippine Council for Agriculture and about the economic benefit of fertilizer the field, may be helpful in providing
Resources Research (PCARR) with the use. With the current need for increased recommendations on the best timing
development of a plan for a National food production and the introduction of and placement of urea fertilizer to
Fertilizer Efficiency Program. IFDC new fertilizer-responsive crop varieties, prevent losses.
recommended 11 program components a better understanding of the role and
arranged in two priority groups to requirement of fertilizers in dryland
PCARR. They are as follows: farming is required. Fate and Efficiency of Nitrogen Sources

Priority I To identify major nitrogen fertilizer IFDC conducted greenhouse studies
(1) Nitrogen efficiency for lowland rice problems, IFDC is conducting coopera- to determine the fraction of the applied
(2) Nitrogen efficiency for upland crops tive research programs in cooperation fertilizer nitrogen utilized by sorghum,
(3) Constraints to fertilizer use with ICRISAT in the semiarid tropics of an important food crop in the Indian
(4) Refining fertilizer recommendations India and with ICARDA in the arid semiarid tropics. A clay soil similar to a
(5) Developing improved varieties areas of West Asia. A collaborative major soil type in the Indian semiarid
(6) Correcting soil acidity program with IITA and the Institute for tropics was selected for this experiment.

Priority II Soil Fertility in the Netherlands (IB) was The soil/plant system was subjected to
(7) Organic material use started in the humid tropics of Africa in three rainfall regimes that are
(8) Nitrogen fixation 1981. characteristic of the semiarid region of
(9) Fertilizer demand forecasting India.(10) Fertilizer subsidy policy The uptake of nitrogen fertilizer by

(11) Use of indigenous phosphate rock Identification of Causes and Magnitude sorghum for five different fertilizer
Most of these programs could consist of Nitrogen Losses treatments is shown in Figure 8. The

of a number of projects. Many require Only a fraction of the fertilizer uptake by sorghum of nitrogen from
multidisciplinary efforts, designed to nitrogen applied to soil is taken up by urea was similar in magnitude to that
provide a correlation of crop response to crops. Some of it is utilized by observed in field experiments at
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ICRISAT in India. Sorghum recovery of
incorporated and broadcast urea
nitrogen was between 47% and 60% in
both the field and greenhouse experi-
ments. The fraction of the broadcast
urea nitrogen taken up by sorghum was 70

measurably greater than the 20%-40% 68 0

uptake previously found by IFDC > 60-
scientists for urea broadcast in flooded 63.5 49.1

rice paddies. 40-
Most of the fertilizer nitrogen not Cr 5. 54.7

taken up by the sorghum remained in 20 52s 5 40
the soil. The total recovery of nitrogen
fertilizer is shown in Figure 9. The 47.2 2
unrecovered nitrogen was lost in
gaseous form. Greatest losses (23.1%
and 16.3%) occurred from broadcast Intense (500)

urea, presumably by the process of Hh (465)

ammonia volatilization. This loss of Low (245)

broadcast urea nitrogen is less than that
found by IFDC scientists for urea
broadcast in flooded rice fields.

Evaluation of Products and Practices

IFDC scientists use research results Figure 8. 15N Recovery by Sorghum.

on inefficient use of fertilizer nitrogen
by crops to develop improved materials

and management practices. Those fertil-
izer sources that appear promising in
IFDC greenhouse experiments are then

88.5 evaluated in the field at ICRISAT and

100 9ICARDA.

808 Evaluation at IFDC Headquarters
0 8.

60 80A greenhouse experiment with
sorghum showed that the uptake of

40 60 nitrogen from urea was markedly
greater when urea was applied as large

40 granules below the soil surface than
when it was applied as prills either

20 broadcast on the soil surface or
incorporated in the top 2 centimeters of
soil (Figure 8). Loss of nitrogen from

(500)urea was substantially reduced by the
High (465) application of urea as large granules

Low (245) (supergranules). Less than 4% of the

nitrogen from urea supergranules was
lost over the growing season (Figure 9).

Additives to urea fertilizer were
evaluated for their effectiveness in
reducing gaseous loss of urea nitrogen.
One additive tested was PPD. Addition

Figure 9. Total 'N Recovery in Sorghum and Soil.
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An IFDC soil scientist
outposted to ICRISAT

(India) describes
microplots to ICRISAT

personnel prior to
planting sorghum.

of 2% PPD to urea granules did not
measurably decrease the nitrogen loss
from urea (Figure 9) or the uptake of
urea nitrogen by sorghum (Figure 8).
Although the addition of PPD to
granular urea reduced ammonia loss
from flooded rice paddies (see section on
Evaluation of Urease Inhibitors in Table 2.
Lowland Nitrogen Program), it did not Fate of Urea Fertilizer Applied to Sorghum on a Black, Clay Soil
reduce the loss from urea broadcast on
tlhe surface of the several dryland soils
used in the 1981 experiments. Percentage

Mode of Timing of Fertilizer Percentage
Fertilizer Fertilizer N Uptake Fertilizer Grain

Application Application by Sorghum N Lost Yield
Evaluation at Other International Centers

An IFDC soil scientist has been (kglha)
conducting fertilizer studies with Incorporated Planting 30 25 4,10
scientists at ICRISAT in India since May Broadcast Planting 30 28 4,260
1980. Field experiments were conducted Banded adjacent 2 and 4 weeks after 57 6 5,220
on a sandy, red soil (an Alfisol) and a to plant row planting
black, cracking clay soil (a Vertisol)
during the 1981 rainy (summer) season.

The research revealed that nitrogen
fertilization dramatically increased
yields of sorghum grain on both the red
and black soils. Timing and placement of
nitrogen fertilization markedly influ-
enced yield. Greatest grain yields on
both the black and red soils were
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An ICARDA soil
chemist and an
assistant take a soil
sample in a

N 4.0  G r-,.collaborative ICARDA/IFDC
project on nitrogen
fertilizer

obtained when nitrogen fertilizer was row. It is imperative that fertilizer Phosphate
divided into two applications (1 and sources and application methods be Research
3 weeks after emergence of the developed to eliminate nitrogen losses

sorghum) and placed in the soil near the since the loss of nitrogen fertilizer

plant row. Yields were lower when all results in decreased plant-available

the nitrogen fertilizer was applied at nitrogen in the soil and lower

planting (Table 2). subsequent uptake of nitrogen by the The phosphate research program

Only a fraction of the applied crop. continued to focus on developing lower

nitrogen fertilizer was actually taken up Crop production on the Vertisols cost and improved phosphate fertilizers

by crops on both the red and black soil. in assured rainfall areas can be increased for soils and climates of the tropics and

Sorghum took up between 30% and 65% by growing a crop during both the subtropics using indigenous resources

of the applied nitrogen fertilizer. The rainy and dry seasons in a year. where appropriate. Major activities

remainder of the applied nitrogen fertil- Research revealed that nitrogen would conducted during 1981 include (1) modi-

izer was either left in the soil or lost as be a major constraint to such crop fications of phosphate rock to improve

gases before it could be taken up by the production. physical quality and/or agronomic

crop. IFDC also conducted cooperative performance, (2) the use of various

During 1981, a particularly wet year, research with ICARDA scientists on phosphate rocks or concentrates in wet-

approximately one-fourth of the urea nitrogen fertilizers in dryland farming process phosphoric acid production,

fertilizer either broadcast on the soil in West Asia. Research indicated that (3) evaluation of processes to upgrade

surface or uniformly incorporated into uptake of nitrogen fertilizer by cereals phosphate rock by removal of impurities

the soil at planting was lost as volatile (wheat and barley) is increased by (beneficiation), (4) the use of phosphate

gases on the black soil (Table 2). Losses more rainfall and available soil water. rock directly as fertilizer, and (5) use of

of nitrogen fertilizers on the red soil The experiments during the 1981/82 intermediates and raw materials in the

were less than those on the black soil. growing season were extended to production of finished fertilizers.

They ranged up to 20% of the applied additional sites with different rainfall This year there was less emphasis on

nitrogen fertilizers and, as with the patterns. specialty phosphates such as Rhenania-

black soil, were greater during the wet type, fused calcium/magnesium, and

year. Losses of urea fertilizer were calcined phosphates primarily because of

substantially reduced by placement of the high energy requirement for their

urea in the soil adjacent to the plant production.
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A number of experimental products
were made for the Latin American
IFDC/International Center of Tropical Water Spray Wall Scraper
Agriculture (CIAT) project and for
projects in Africa. An in-depth project Phosphate Rock
was completed for Colombia to evaluate
two phosphate ores in various chemical
processes. Bottom Scraper

Fertilizers From Indigenous
Phosphate Ores

Partially Acidulated Phosphate Rock

Partial Acidulation With Sulfuric Acid

IFDC continued efforts to reduce
costs, simplify processes, and efficiently Acid Spray
use phosphate rocks from developing
countries. Many rocks are relatively
unreactive, which means that relative Figure 10. Pan Granulator for Single-Step Sulfuric Acid Partial Acidulation.
agronomic performance is low when
compared with superphosphate for
initial crop response.

Partially acidulated rock using less
sulfuric acid than is normally used for single-step acidulation and granulation Kodjari rock was processed using a
IFDC was particularly interested in a processes were used. When nitric acid mixture of nitric and sulfuric acids in

continuous single-step process for was used alone, its concentrations were the single-step partial acidulation and
partinuous aidl-ste and gr aor n 60% and 70%. An equal molar mixture granulation process. It had been shownpartial acidulation and granulation in a of nitric and sulfuric acids was also used. that when sulfuric acid alone is used atpan granulator. A relatively unreactive Acidulation of 100% indicates the high levels with unreactive rocks, therock from Kodjari, Upper Volta, was quantity of acid required to convert the extra water required is more than thatstudied. In this continuous process, calcium to calcium nitrate or calcium needed for granulation. Such products
required for granulation to improve sulfate. have a high free acidity and lower-than-
acidulation. Water was sprayed near the For all acids and both rocks the fluid calculated values of water-soluble P20.
feed inlet, and the sulfuric acid was time or the time required for the Efficient acidulation is limited to
sprayed onto the wet materials (Figure 10). mixture to reach a homogeneous state about 40%. With a sulfuric to nitric acid
In these laboratory-scale trials with decreased as the acidulation level mole ratio of 1.0, the water-soluble
Kodjari rock, the researchers attained increased. Central Florida rock foamed P205 obtained was higher than the
92% of the calculated water-soluble badly, whereas Kodjari rock did not. calculated value. Nitric acid could
P2 0%. When this same rock was used for Dilution of the acid decreased the fluid substitute for water and be beneficial at
conventional SSP, it gave only a 51% time. The set time or the elapsed time high acidulation levels. Ammoniation of
efficiency, which did not improve with after mixing when the mixture begins to the product will add extra nitrogen and
curing. (Efficiency is defined as the ratio solidify increased rapidly at high improve moisture resistance but will
of measured water-soluble P205 to the acidulation levels for both rocks. Set decrease P205 availability.
calculated water-soluble P20 5, based on times for Kodjari were higher than

the acid:rock ratio.) those for central Florida rock. Withand
central Florida rock a grade of 10-18-0 Improved Handling
was typical; with Kodjari rock the grade

Partial Acidulation With Nitric Acid and A was 10-15-0. At a low acidulation level For improved handling of finely
Nitric/Sulfuric Acid Mixture (10%-30%), the rock was generally ground phosphate rock for direct

unchanged in physical appearance. At a application, a method was needed to
In 1981 IFDC researchers studied the high level (70%-100%) the reaction produce granules of a small particle size

use of nitric acid and a mixture of nitric product was very hygroscopic and range. It was also necessary that the
and sulfuric acids for the partial difficult to handle. At 40%-60% granules disintegrate to the original
acidulation of Kodjari and central acidulation the product appeared to be finely ground form when applied to the
Florida phosphate rocks. Both batch and suitable as a feed for granulation. soil.
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tests using Khouribga, Morocco rock
An IFDC chemicalweecdue.
lab oratory analyst were conducted.

prepares the constant In one test central Florida concen-

temperature/humidity trate, the feed material, contained 33.5%

room for determina- P2s, while in the remaining tests with
tion of moisture central Florida rock the concentrate

penetration and contained 31.5% P20 5 . The Morocco
absorption of fertilizer rock contained 33.0% P20s.

samples. Typical values for wet-process acid
were obtained. Gypsum from all tests
with central Florida rock was in the
form of agglomerates of crystals of
varying sizes. The filtration rates
increased as the size of the agglomerates

increased. Gypsum from Morocco rock
was in the form of single rhombic plates
of varying sizes.

Recoveries obtained from the central
Florida and Morocco rocks were

consistent, ranging between 97% and

98% of the P2 0 5 in the central Florida

rock and 96% of the P205 in the
Morocco rock. Reaction efficiencies
were between 98.5% and 99.0% for

central Florida rock and 97.2% for the

Morocco rock. There was no significant

effect on efficiencies at the retention

times studied.

Relatively small, spherical granules physical and chemical analyses of In comparison with industrial data,

can be produced in an experimental cogranulated phosphate rock, TSP, and these baseline tests demonstrated that

pinmixer granulator. Cohesive strength extended phosphate were studied. In IFDC's laboratory-scale wet-process

is provided through the use of a binder. previous work, it had been found that phosphoric acid unit is an adequate
When finely ground rock was used, a the final water-soluble P2 0 5 content of model of an industrial plant.

single pass through the machine and cogranulated rock and TSP after drying
dryer gave 60% by weight of the granu- was 20%-40% lower than that of the

lator discharge as onsize product. initial mixture. Soil and Phosphate Reaction
Because of the small particle size, Different materials containing water- Studies
screens require frequent cleaning. Thus, soluble P 20 5 (TSP, SSP, etc.) were
air classification may be a better cogranulated with different proportions IFDC continued to evaluate factors
alternative. of a locally available central Florida affecting reactions between phosphatic

Comparisons of physical properties phosphate rock, and the effect of drying fertilizers and soils and means of
such as bulk density, disintegration rate, on the solubility of P20 5 in the products improving fertilizer efficiency in soil.
and dustiness were made on mini- was studied. The purpose was to gather data that can
granules and finely ground rock. be correlated with greenhouse and field

data to predict agronomic results from

Wet-Process Phosphoric Acid various fertilizer types and the behavior

Cogranulated Phosphate Rock and TSP Production of these fertilizers in selected soil and
cropping conditions.

Another alternative for reducing the Phosphate rock is digested in sulfuric Recent tests on calcareous soils at

quantity of acid required for super- acid to produce phosphoric acid. IFDC indicated that a small amount of

phosphate production is to add finely Periodically IFDC engineers operate the pyrophosphate (2%-8%) has an

ground phosphate rock. A combination bench-scale wet-process phosphoric acid inhibitory effect, which temporarily
of water-soluble and water-insoluble unit using commercially available reduces phosphate sorption and

P 20' from these materials may have an phosphate rocks to obtain baseline data. ammonia volatilization from ammonium

agronomic advantage on certain soils. They then make comparative tests for phosphates.

Thus, IFDC needed a standardized characterization of unknown rocks. Preliminary results with calcium

procedure for preparation of To determine whether IFDC's carbonate and two calcareous soils from

experimental materials that would give laboratory-scale unit adequately models Egypt suggest that pyrophosphate acts

predicted values of P 20 5 solubility. an industrial plant, five tests using as a nucleation and/or crystal growth

Conditions affecting granulation and central Florida concentrate and two inhibitor for dicalcium phosphate
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dihydrate (DCPD). A higher phosphate
concentration in soil solution extracts
was maintained (Figure 11). Because
pyrophosphate inhibits the formation of
DCPD, the pH of the soil was lowered ,b
by its addition. This reduced ammonia
volatilization (Figure 12). Further
agronomic work is needed to determine
if this inhibitory effect is translated into
crop response in calcareous soils. F-d

Granulation Laboratory G

Improvements

During 1981 IFDC installed a
granulation laboratory (Figure 13). It
has greatly facilitated preparation of
experimental materials and is useful for
research and training. Its capacity is 15-
20 kilograms per hour for granulation of -~ *

powders and 4-6 kilograms per hour for
granulation of slurries. Various types of
granulators (pan, rotary drum, and pin-
mixer) can be used for particular pro-
cesses. The operation can be batch or Figure 13. Improved Granulation Laboratory.

continuous. Products that can be made
include (1) ammonium phosphates
(MAP/DAP), (2) granulated phosphate
rock, (3) partially acidulated and granu-
lated phosphate rock, (4) NPK using
various raw materials, (5) single and

triple superphosphates, and (6) urea-
based NPK.

Using a laboratory- Pilot-Plant Studies
scale pinmixer, an Two granulation pilot plants were

iFD C epares operated for various types of processes and

experimental products raw materials. The largest pilot plant has a

for field testing. nominal capacity of 1 metric ton per hour
although it can be satisfactorily operated at
reduced rates. It is equipped with pan,
rotary-drum, and pug-mill granulators. It
can use a wide variety of raw materials.
Several methods for dust recovery, screen-
ing, and automation can be demonstrated.

A smaller, intermediate-scale granulation
pilot plant with a capacity up to 200 kilo-
grams per hour employs a pan or pinmixer
granulator. It is used for special processes
and preparation of experimental materials.
Recent tests were carried out on granular
ammonium phosphates and TSP.

Granular Ammonium Phosphates

Some developing countries are con-
sidering the use of indigenous phosphate
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ores for production of wet-process some plant modifications were neces- Investigations were aimed at obtain-
phosphoric acid and conversion to sary to facilitate its use. The modifica- ing a better understanding of how and
ammonium phosphates. tions that were carried out made the where indigenous phosphate rock

During 1981 IFDC carried out pilot plant more flexible and adaptable to sources can be used to increase crop
plant-scale tests of MAP and DAP complex flotation processes and production in the acid, infertile soils of
production using the conventional improved the mechanical reliability of Latin America.
preneutralizer process. Future tests will the various system components. IFDC researchers sought the answers
usually compare the performance of to many questions. They included:
phosphoric acid from indigenous phos- (1) How is the efficiency of finely
phate ores with that of a known com- IFDC/CIAT Collaboration ground phosphate rock, partially
mercial acid. The main objectives of the acidulated phosphate rock (PAPR), and
test runs performed were to deter- Preparation of Experimental Materials extended superphosphate (ESP)
mine the mechanical and process perfor- influenced by a range of soil properties?
mance of the plant, to establish the Preparation of experimental phos- (2) Does finely ground, low-solubility
similarity between the pilot-plant runs phate materials is an integral part of the phosphate rock have a greater residual
and commercial operation, and to gather overall IFDCICIAT project, which was value of phosphorus than high-solubility
baseline data with a known phosphoric initiated with a grant from IDRC in phosphate fertilizers such as TSP?
acid (central Florida). No significant 1977. Phosphate raw materials come (3) How is phosphate rock effectiveness
difficulties were encountered with the from various deposits in Latin America influenced by interactions with other
process or equipment. that are currently not utilized or are fertilizers, lime, and crop type? (4) How

underutilized. The technology of pro- does the use of phosphate rock fit into
duction emphasizes low investment, less traditional fallow systems used by small

Granular Triple Superphosphate raw material consumption, and farmers? and (5) How do farmers make
simplicity compared with the production their decisions regarding soil fertilityIn a recent study involving phosphate of conventional products. In addition, management and fertilizer selection?ore from Latin America, IFDC engineers the fertilizer products would be The chemical solubility or reactivity of

adapted the pilot plant for producing produced only for domestic consump- the apatite in phosphate rock greatlygranular triple superphosphate (GTSP) tion rather than for export. Since the influences its agronomic effectiveness.by the direct slurry process. No project is regional, the characteristics of Phosphate rock reactivity classificationssignificant process or equipment the phosphate ores available for evalua- are high, medium, or low when theproblems were encountered. The total tion vary widely in reactivity and level neutral ammonium citrate extractable
P 20 5 content of the GTSP product was of impurities. The P205 content also phosphorus is >17%, 12%-17%, orabout 45.5%, of which about 80% was varies widely, depending on impurities. <12% of the total P205 , respectively.water soluble and about 93% was In 1981 experimental products were Rocks that are in the high or mediumavailable (sum of water- and neutral made from three Colombian ores (Pesca, reactivity class are generally ofammonium citrate-soluble P2 0s as a Huila, and Sardinata), one Peruvian ore sedimentary origin. Igneous rocks
percentage of total P205). The free (Fosbayovar), and two Venezuelan ores predominate in the low reactivity class.acidity of the GTSP product ranged (Lobatera and Riecito). For comparison Differences in agronomic effective-
from 5.5% to 5.8%, expressed as P 205 . of agronomic performance, central ness of ground phosphate rock due to

The product was subjected to a Florida (medium reactivity) and chemical solubility tend to diminish with
number of physical property tests. uncalcined North Carolina (high the number of cropping cycles.
Small-bag (moistureproof) storage tests reactivity) ores were also used in Soil and crop properties are critical in
indicated that there was no caking after materials preparation. Product types determining the situations in which
3 months. The crushing strength were (1) finely ground, (2) minigranular, finely ground phosphate rocks or other
averaged 4.8 kilograms per granule; a and (3) granular. Partial acidulation was products may be used most effectively.
crushing strength of 2.3 kilograms per with sulfuric acid at 20%-50% of the For example, on both acid Oxisols and
granule is considered satisfactory. acid required to make superphosphate. Ultisols in Colombia and Peru, the direct

Cogranulated products were made by application of ground phosphate rock
Beneficiation of Phosphate Ores mixing and granulating finely ground often approaches the effectiveness ofrock with TSP (extended phosphate). TSP on cowpeas, cassava, pastures, and

Another pilot-plant capability at IFDC rice. Figure 14 shows the rice produc-
is flotation-type beneficiation. This unit Direct Application and/or Modified tion achieved on an Oxisol of the
having a capacity of 100 kilograms per Phosphate Rock "Llanos" of Colombia under the
hour of feed was constructed to develop influence of different phosphate sources
data on processes for improving the The IFDC/CIAT Phosphorus Project with and without potassium,
phosphate grade and chemical quality of using Latin American phosphate rocks magnesium, sulfur, boron and zinc. The
ores that exist in developing countries. continued with research on the data illustrate that Huila phosphate rock
During three previous test programs on agronomic effectiveness of phosphate from Colombia was as effective as TSP.
a siliceous ore and two dolomitic ores rock sources and modified products Modifications of phosphate rock, such as
using this unit, it became apparent that based on these rocks. partial acidulation or cogranulation or
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socioeconomic evaluation of phosphate
rock under on-farm conditions.

When low-cost finely ground
3,400 phosphate rock fertilizers were readily

available, small-farm operators were
more likely to adopt and use them at

3,P higher rates than were larger farm
operators. The latter use a fallow

2,600 system to rejuvenate the fertility of
their soil rather than purchase fertilizer.

2,200 z" Small-farm operators experimented
0 2,with mixtures of low-cost fertilizers in

preference to using complete fertilizers,
1,800 thereby confirming phosphate rock's

potential as a low-cost alternative.
1,400 In a practical trial of the broadcast and

incorporation method, farmers found
the handling properties of the powdered

1000-. phosphate rock acceptable when it was
mixed with soil before application.

600[ Farmers perceived a risk of costly
overapplication with broadcast and
incorporation when compared with

200 traditional localized placement.

0 20 40 60 Availability of cash at planting time
and traditional minimum tillage

(kg/ha) practices can also affect farmer
acceptance of the broadcast and
incorporation method. Stability of land

Figure 14. Response to P by Upland Rice Variety in the Presence or Absence of tenure arfects farmer evaluation of

Cultivators with short-term land tenure
evaluate yields on the basis of one
season since the subsequent cultivator
captures residual effects. Research

TSP production, do not appear to be extends to a maximum of 6 years of findings also stress the importance of

warranted under this type of cropping crop production following application. evaluating the absolute cash cost of

system. Plant response from residual phosphate recommendations in relation to the

Data from experiments on volcanic depends on factors such as the rate of small farmers' seasonal cash flow, yields,

soils (Andepts) in Colombia and Ecuador phosphate extraction by the crop, the and profitability. In addition, the farmer

show a positive response from the direct soil's phosphate retention capacity, and will more readily accept the broadcast

application of phosphate rock to beans the rate of product application. There method if he understands its effect on

and potatoes. However, response is does not appear to be any significant yields and if he learns a simple method

much lower than that observed in difference in the residual value of of calculating field areas and rates of

Oxisols and Ultisols. Bean production different sources of phosphate. application.

was observed to significantly increase as Observations have shown that initial
the amount of water-soluble phosphate crop response is highest with highly
applied in the form of TSP in a mixture soluble fertilizers. With time, however, Special Phosphate Projects
with phosphate rock increased. In two low-solubility products become as
separate experiments with potatoes, effective as the soluble fertilizers. Use of Phosphate Rock in Upper Volta
PAPR was found to be essentially equal for Fertilizer Production, Phase II
to TSP. Finely ground phosphate rock
gave significantly poorer results. It is Socioeconomic Research On the basis of greenhouse testing,

under these conditions that two products were selected for field

modifications of the indigenous IFDC/CIAT field research trials in Upper Volta: PAPR using
phosphate rocks appear to be most investigated the socioeconomic and sulfuric acid and phosphate rock mixed

important. agronomic factors that are important to with sulfur.
Experiments to evaluate phosphate the farmer in making his selection of In 1981 IFDC supplied the PAPR, and

availability show that the residual fertilizer type. A multidisciplinary the Upper Voltans prepared the rock-

value of finely ground phosphate rock approach is being used for the agro- sulfur mixture. For the next 2 years, the
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Upper Voltans and the Deutsche Silica is the main impurity in Pesca run- Modified Phosphorus-Sulfur
Gesellschaft fiir Technische of-mine ore. Fertilizers
Zusammenarbeit (GTZ) will study the Five types of operations were
effectiveness of these two materials. conducted: (1) wet-process phosphoric During 1981 IFDC conducted
Depending on these results, more acid production in laboratory scale, greenhouse experiments to assess the
technical and economic studies may be (2) wet-process phosphoric acid eectoosenexprins gypsss in
made, including considerations involving production in pilot-plant scale, effect of incorporating gypsum in
commercial production. (3) superphosphate production in high-analysis phosphate and sulfur

laboratory scale, (4) granulation and fertilizers. The experiments were
ammoniation of superphosphates in conducted on two plantings of maize

Togo Phosphate Rock Characterization laboratory scale, and (5) production of grown 5 weeks apart on sandy loam soil.
Studies GTSP in pilot-plant scale without This sol was deficient i phosphorus

ammoniation. and sulfur. Phosphogypsum, a
At the request and sponsorship of the No chemical, mechanical, or equip- byproduct of the wet-process

World Bank, IFDC completed a ment problems were identified that phosphoric acid fertilizer industry, was
chemical/physical characterization of would preclude using these ores for used as the sulfur source.
335 phosphate rock samples. IFDC fertilizer production. The data obtained The phosphate- and sulfur-modified
tested six flotation procedures for on the particular characteristics of these products studied were TSP granulated
upgrading the ore. At present, high- ores should be used in plant design. with gypsum, DAP granulated with
grade phosphate is being mined by gypsum, and PAPR.

Office Togolais des Phosphates (OTP) at In both harvests, SSP and all the
Kpogame and Hahotoe in a bed gypsum-amended materials ranked
designated as Bed 1. The purpose of this 1  D L significantly better than TSP and
study was to evaluate the ore character- Sulfur Research the PAPR in terms of dry-matter
istics of underlying beds designated as production (Figure 15) and sulfur
Bed 2 and Bed 3. It determined whether uptake.
additional phosphate could be recovered
and the type of processing that would be The Sulfur Research Program focused
needed to prepare a marketableTh ufrRsacPrgmfcsd
cndednto r aon the development and evaluation ofconcentrate. modified phosphorus-sulfur and Modified Nitrogen-Sulfur

nitrogen-sulfur fertilizers for farmers in
the tropics and subtropics and on the Fertilizers

Evaluation of Phosphate Ores in development of analytical methods and
Colombia diagnostic criteria for sulfur deficiency Trials were conducted on rice with

Empresa Colombiana de Minas in soils and plants. several modified nitrogen-sulfur
(ECOMINAS), an agency of the Many soils in the tropics are deficient materials. The fertilizers investigated
Government of Colombia, engaged in phosphorus, nitrogen, and sulfur. were gypsum-coated urea; gypsum-
Singmaster & Breyer, Inc., to determine Increases in the incidence of sulfur urea, cogranulated; powdered urea and
the feasibility of commercial exploitation deficiency can be attributed partly to the elemental sulfur; and urea-elemental
of Colombia's Pesca and Sardinata increased use of high-analysis phos- sulfur granules (tablets) prepared by
phosphate ores. IFDC performed the phorus and nitrogen fertilizers that TVA. The test materials were applied by
studies relating to fertilizer production contain little or no sulfur. banding at 8-centimeter depth and
for Singmaster & Breyer, Inc., during Sulfur requirements for most crops broadcasting (left on the surface or soil

the period July 1980-September 1981. are quite small, i.e., 10-30 kilograms of incorporated); the soil had been

The objective was to determine the sulfur per hectare. Such amounts could precropped to maize to deplete available
technical feasibility of using Pesca and be incorporated in presently available sulfur.

Sardinata phosphate ores for production high-analysis fertilizers without The highest dry-matter production
of wet-process phosphoric acid and substantially reducing nitrogen and and sulfur uptake were with gypsum-
several superphosphate-based solid phosphate in these fertilizers. coated urea and the lowest with urea-
fertilizers. Tests were carried out in It is possible that a country could elemental sulfur granules (Figure 16).
laboratory- and pilot plant-scale provide its sulfur fertilizer requirements The effect was particularly evident with
equipment. through partial acidulation of its banded materials.

Three types of Pesca ore, two types of indigenous phosphate rock with sulfuric From these experiments it appears
Sardinata ore, and a special blend of two acid. Although the phosphate-supplying that modified gypsum-containing
materials were used. Central Florida capacity of PAPR has been extensively nitrogen and phosphate sources
phosphate concentrate was employed studied, there is no information may provide plants with the needed
for comparative baseline data. Pesca ore presently available on its agronomic sulfur at a lower cost than the
contains about 18%-22% P205, and efficiency under multiple phosphorus- conventional nitrogen and phosphate
Sardinata ore contains 33%-35% P205 . and sulfur-deficiency conditions. sources.
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Collaborative Sulfur Econom ics unit of cropped area, and they obtain
Analytical-Methods Project higher crop yields, (2) the benefits ofResearch fertilizer use are fairly well distributed

In a greenhouse of the Royal Tropical among different farm classes, and

Institute (KIT) in Amsterdam, (3) the use of fertilizer increases farm

preliminary trials with sulfur-deficient emp yments from fertilizer use were
soils from northern Nigeria were IFDC develops improved fertilizer higher for winter-planted paddy
conducted in a joint IFDC-KIT project. technologies suitable for developing compared with other crops. In general,Phosphate-extractable sulfate levels in countries in the tropics and subtropics benefits were the highest for trans-soil did not correlate well with plant so that these countries will be better planted paddy using high-yielding
sulfur levels, dry-matter production, or able to meet their food and agricultural varieties. The weighted average
sulfur plant uptake. It appears that soil requirements at the lowest possible financial net benefit per acre per seasonsulfur tests, especially phosphate- costs. The acceptance of the new fertil- due to fertilizer use only wasextractable sulfate, may not be a good izer technologies, however, is influenced approximately US $5.40.indicator of the sulfur status in by many other factors including physical Irrigation augmented the net benefitssoil. resources, socioeconomic environment, of fertilizer use to a considerable degree.Progress has been made in developing and public policies. There is considerable potential tomanual turbidimetric methods for soil The IFDC economics program is increase the benefits of fertilizer useand plant analyses. Methods to prevent designed to generate the information through the expansion in area undervarious interfering factors, particularly necessary for economic analysis and irrigation and high-yielding varietiessoil organic matter and plant oxalate decisionmaking. Not only is such (HYVs). However, weather conditionslevels, have been developed information necessary for the transfer contribute significantly to net benefits

of improved fertilizer production, of fertilizer use.
distribution and use technologies but Smaller farms (low-income farmers)
also for.the formulation of fertilizer- obtain higher net benefits of fertilizer
related public policies. use per acre of cropped land and receive

a proportionately larger share ofPotassium , incremental income than do the farmers
who own larger farms. However,Calcium , and Agricultural Production, because of larger cropped areas per

Fertilizer Use, and Equity farm, the total net benefits of fertilizerM agnesium ConideraUs use obtained by large farms are higherConsiderations than those obtained by smaller farms.
Research The income distribution effects of

At the request of USAID/Bangladesh fertilizer use depend on the areas
and BADC, IFDC, in cooperation with cropped by each farmer. The higher net
BARC, investigated the equity effects of benefits per acre of cropped land
fertilizer use in Bangladesh. Since then, obtained by farmers who own and crop

IFDC, in cooperation with the Potash the study has been extended to 1,800 smaller areas only partially offset the
and Phosphate Institute, completed one farms in 16 locations. higher net benefits obtained by farmers
portion of a study to determine the need The overall objectives of the study who own and crop larger areas. Thus,
for potassium, calcium, and magnesium were to determine (1) the benefits of fertilizer use increases income of all
on the new lands in Africa, South fertilizer use to farmers in Bangladesh, farmers but does not improve the
America, Central America, Indonesia, (2) the degree to which these benefits distribution of income among farmers.
and Malaysia. IFDC is in the process of are shared by different classes of It does increase in a greater proportion
determining its role in research and farmers, (3) the extent to which the income of farmers who own small
development programs on potassium, fertilizer helps create employment in farms, but farmers who own larger
calcium, and magnesium and the agriculture, (4) the extent to which farms receive a greater absolute income.
resources that would be required to various factors (constraints) influence In addition to the direct benefits,
conduct such programs. fertilizer use and crop production, and fertilizer use has important indirect

Research data from 15 countries were (5) the implications of the findings for benefits in the form of increased
collected and analyzed. Information policies of the Government of Bangla- employment and input use. In fact,
gathered by this study will contribute desh for promoting efficient fertilizer fertilizer use was the most important
to recommendations for new use and increasing food production. single variable factor influencing farm
multinutrient fertilizers to be developed The results of the expanded study employment per acre of cropped land.
by IFDC. corroborate the findings of the 1980 The results also indicate that irriga-

report that (1) farmers who own smaller tion, HYVs, availability of family labor,
farms (compared with those who own credit, and farmer education have an
larger farms) use more fertilizer per important positive influence on the
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amount of fertilizer used per acre of metric tons during 1979/80 to Crop-Specific Rice Policy
cropped land. On the other hand, higher 9.1 million metric tons during Studies
fertilizer prices, unfavorable fertilizerl 1984/85. Several countries are

crop price ratios, sharecropping of land, vigorously pursuing policies to

and poor drainage of land have negative expand domestic fertilizer production The project on rice policies in

effects on fertilizer use. Low levels of capacity. This may be a desirable Southeast Asia is a continuation of the

irrigation, lack of use of suitable HYVs, policy especially for those countries project initiated during 1979 in

and large areas of poorly drained that have a comparative economic collaboration with the International

cropped land appear to be the three advantage and possess needed Food Policy Research Institute (IFPRI)

major constraints to fertilizer use and fertilizer raw materials. and IRRI. The main objective of the

crop production in Bangladesh. Share- 3. Despite the fact that one-half of the for expanding national rice production

cropping as a constraint is considerably fertilizer consumed during 1979/80 and maintaining rice price stability.

less important than these other factors. was imported, the domestic fertilizer Fertilizer is a critical input in expanding

Aspects of this study that relate to industry is protected through tariffs rice production.

credit indicate that (1) only a small and/or import quotas. In the long Twodction s

number of farmers use institutional run, such trade intervention policies Two components of the fertilizer

credit, (2) there is considerable variation are not preferred since they result in policy project that are being studied as

in the use of agricultural credit across a higher fertilizer price to the farmer, part of phase II include (1) rice response

districts and across seasons, (3) farmers possible reduction in growth in to fertilizer use and public policy and

who own larger farms use more credit fertilizer use, and hence loss in (2) fertilizer marketing efficiency and

than farmers who own smaller farms, potential agricultural output. public policy. The Australian Develop-

and (4) the use of credit does influence ment Assistance Bureau (ADAB)

fertilizer demand even though only to a 4. The fertilizer marketing system approved funding for the Indonesian

small extent. appears to serve mainly the large part of the rice policy project on a
farmers. Furthermore, most Latin bilateral basis. The project dealing with
American countries face serious rice response to fertilizer use and public

General Policy Studies technical and economic inefficiencies policy was initiated in Thailand in
in the marketing system. A need collaboration with Kasetsart University.
exists to remove these inefficiencies The data collection phase for Thailand

The major focus of the general and to encourage competition at the was completed.
fertilizer policy studies was Latin retail level.

America. The objectives were to eval- 5. The average fertilizer use for Latin
uate the intraregional performance and America during 1979, estimated at Energy Policy Study
outlook of the fertilizer sector and to 42 kilograms per hectare, was much
determine the role of government in lower than the recommended Fertilizer production is highly energy
accelerating the contribution of fertil- dosages. Well-targeted agricultural intensive. This is especially the case

izer to economic development in research, extension, fertilizer with respect to nitrogen fertilizers. The

22 Latin American countries. The supply, credit, and incentive policies production of one 50-kilogram bag of
preliminary findings are discussed are needed to accelerate fertilizer u ti, or x pe requirs a of

below. use. Furthermore, an abrupt shift in urea, for example, requires as much
a paticlarferilizr plic shuldenergy as is contained in about

1. Despite the large potential for land a particular fertilizer policy should 15 U.S. gallons of gasoline.

development, the role of fertilizer in be avoided since it creates serious Furthermore, the average international

agricultural development will farm-level adjustment problems. price of crude oil has increased from

continue to expand. This is because 6. The share of government budget approximately US $3.3/barrel in 1973 to

of the fact that development of new allocated to agricultural research, US $32.Olbarrel in 1981.

land is not only very expensive but is extension, and irrigation is much less In response to a request from USAID,

a long-term process. In the short run, than the corresponding contribution IFDC initiated an energy and fertilizer

however, the use of land under of agriculture to gross domestic policy study: The economic and tech-

cultivation must be intensified. This product. There is a need to allocate nical analyses of the linkages among

can be achieved through multiple more resources to the development energy, fertilizer, and agricultural

cropping and the use of modern and transfer of fertilizer and crop sectors were analyzed. The main objec-

technology. technology. tives of the study were (1) to estimate

2. Brazil is the region's leader in 7. The process of fertilizer policy energy requirements for fertilizer

phosphate fertilizer production (79%) formulation and implementation can manufacturing, distribution, and

and consumption (67%). Mexico is be improved through the establish- application; (2) to evaluate the policy

foremost in nitrogen fertilizer pro- ment of an institutional framework implications of energy supply and prices;

duction (43%) and consumption consisting of (a) a National Fertilizer and (3) to evaluate alternatives for

(31%). The aggregate nutrient Policy Committee, (b) a Fertilizer reducing the adverse impact of energy

consumption in Latin America is Evaluation and Monitoring Unit, and supply and prices on fertilizer and

projected to increase from 6.6 million (c) fertilizer legislation. agricultural sectors.
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About 3.5% of the total commercial
energy in the world is used for
agricultural production, and fertilizer 90- NH, -Ammonia

UP -Urea, prilled
accounts for about 45% of this energy ANP -Amonium Nitrate, prilled

80-7. ASSY -Ammroniuem Sulfate, synrtheticuse. Approximately 81% of the total PR -Phosphate Rock
73.4 TSPGD -Triple Superphosphate, grarnular lithydratecommercial energy consumed in the SSPG -Single Sorphosphate, dranyular

fertilizer sector is for fertilizer 70- KCIN -Potassium Chloride, North America

manufacture. Of this, 90% is for
nitrogen fertilizer alone. The average z
energy requirements for manufacturing
selected nitrogen, phosphate, and potash t E
fertilizers are shown in Figure 17. Product - Nutrient

The study analyzes ways to save a 0

energy and to improve energy efficiency 0
in fertilizer manufacture, distribution,
and use. The most promising way to L
save fertilizer energy is to use fertilizer 20
more efficiently. This is especially true
of nitrogen use in developing countries
where the use efficiency may be 0
substantially lower than 40%. Assuming NH, UP ANP ASSY PR TSPGD SSPG KCIN

that nitrogen use efficiency in the world
could have been doubled, a potential
annual saving of 20.6 million metric
tons of nitrogen (worth US $11.3 Figure 17. Average Energy Requirements for Manufacturing6Selected Nitrogen, Phosphate,
billion) would have resulted during and Potash Fertilizers.
1978/79. This is equal to a saving of
energy equivalent to 262 million barrels
of oil (worth US $7.8 billion) or
production of 200-300 rhillion metric
tons of additional grain. Efficiency can
be increased through improved fertilizer
technology and management. Fertilizer
energy can also be saved through
integrated nutrient management,
including organic fertilizers, biological
nitrogen fixation, and energy-efficient
fertilizer recommendations.

The best way to improve energy
efficiency in manufacturing, especially
in developing countries, is through the
use of energy-efficient fertilizer
manufacturing processes and efficient
use of fertilizer plants. Most of the
energy-saving innovations may result in
small savings when used individually.
However, the sum of these savings
amounts to a substantial total. In an
ammonialurea complex, for example,
the energy saving could be as much as
25.4 gigajoules per metric ton of
nitrogen as urea (about 32% of present
use). One gigajoule is equal to
0.948 million Btu.

The potential for saving energy in Dr. Mohinder S. Mudahar, IFDC Economist, and
fertilizer distribution is likely to be small Mr. Travis P. Hignett, Chemical Engineer and
in the short run. However, in the long Special Consultant to the Managing Director,
run, energy saving could result from present a copy of their recent publication,
better planning, greater use of rail and "Energy and Fertilizer," to Dr. Donald L.
waterways for transport, shipping in McCune, IFDC's Managing Director.
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bulk when practical, importing a few are likely to become significant only The cost of building and operating
selected fertilizers in large shiploads, during the decade of the 1980s. plants in remote areas of these develop-
and using high-analysis and compound The world fertilizer sector depends ing countries and the cost of transport-
fertilizers. today more than ever on develop- ing the finished or intermediate

ments in production and consumption products to consuming countries have
in the developing countries and been high. However, as energy costs

World Fertilizer Study the centrally planned economies of increase in other parts of the world,
eastern Europe. Many of these countries improved plant efficiency and use of
have not attained self-sufficiency in new infrastructure facilities are making

In 1981 IFDC published a bulletin food supply. Increased use of fertil- these new locations the low-cost pro-
entitled World Fertilizer Progress Into the izers seems to be their best option duction areas. The full impact of these
1980s. This publication analyzes and to increase crop yields and new facilities has not been felt. More
evaluates the major fertilizer trends that productivity. countries in the developing world are
occurred in the 1970s. Based on an The availability of cheap raw establishing new production facilities.
evaluation of the changes during the materials is likely to be the factor Because several of these have only a
1970s and projections made by the dictating the location of fertilizer small domestic consumption, their
FAO/UNIDO/World Bank Working production facilities in the future. impact on regional trade is expected to
Group on Fertilizers for the first half of The new nitrogen exporters of the late be much more significant in the 1980s.
the 1980s, the publication provides 1970s consist mainly of developing The shifts in regional distribution of
useful analyses of fertilizer production, countries that possess large reserves of the world fertilizer industry are
consumption, and trade. natural gas. Countries in the Middle resulting in more ownership and control

The past decade with its many special East, Central America, and Southeast by the public sector. Such shifts toward
events was dynamic and unusual in Asia that have flared gas have chosen increased public-sector involvement
many respects. It is important to to sell energy through nitrogen reflect the importance that national
remember, however, that it takes production. The present price structure planners place on fertilizer and the role
4-6 years for new plants to become favors expansion of phosphate fertilizer it plays in food production, economic
operational aft.r an investment decision production at commercially exploited stability, and economic development.
is made. A time lag occurs before the phosphate rock deposits. Sulfur prices This trend in the developing countries
fertilizer sector can adjust to changes in and availability have become has been accompanied by a similar trend
the economic environment. Therefore, increasingly important in expansion to coordinate exports in the developed
many trends that started in the 1970s considerations. countries through export associations.
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Financial Report

1200 FIRST NATIONAL-SOUTHERN NATURAL BUILDING
BIRMINGHAM, AL 35203

aterhu-se 205 328-8700

March 12, 1982

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 Development Center (IFDC) at

December 31, 1981 and 1980, and the results of its operations and

changes in fund balances for the years then ended in conformity

with generally accepted accounting principles consistently ap-

plied. Our examinations of these statements were made in accor-

dance 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 circum-

stances.
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INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

BALANCE SHEETS

ASSETS LIABILITIES AND FUND BALANCES

CURRENT FUND

(unrestricted)

December 31, December 31,

1981 1980 1981 1980

Cash $ 239,146 $ 384,481 Bank overdraft $ 190,226
Certificates of deposit 1,660,313 1,475,141 Accounts payable 190,615 $ 277,429
Amounts receivable from Accrued annual and sick leave 869,980 698,680
donors (Notes 1 and 2) 3,337,392 3,960,181 Deferred revenue (Notes 1

Other accounts receivable 745,272 478,549 and 2) 3,337,392 3,960,181
Advances to employees 92,528 42,337 Total liabilities and
Supplies inventory (Note 1) 108,409 97,177 deferred revenue 4,588,213 4,936,290
Prepaid expenses 302,052 31,836 dfre eeu ,8,1 ,3,9

Fund balance 1,896,899 1,533,412

S6.485.112 $6,469 702 16 485 112 1469 7

PROPERTY AND EQUIPMENT FUND

(NOTE 1)

Buildings $5,741,090 $5,605,640 Accounts payable $ 17,073 $ 34,860
Equipment 4,104,765 3,934,341 Contract retainage 21,121 21,121
Construction in progress 57,855 Total liabilities 38,194 55,981
Less - Accumulated
depreciation (2,270,167) (1,691,739) Fund balance 7,537,494 7,850,116

72 575 688 7,Q9,9 $7 575_8 1_6 -097



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

STATEMENT OF FUNCTIONAL EXPENSES

YEAR ENDED DECEMBER 31, 1981 WITH COMPARATIVE TOTALS FOR 1980

1981 Total Expenses

General and
Research Outreach Administrative 1981 1980

Personnel compensation (Note 3) $2,134,548 $ 907,275 $ 883,191 $3,925,014 $3,499,792
Personnel benefits (Note 3) 299,406 154,753 138,231 592,390 523,763
Travel and transportation 282,721 340,013 77,134 699,868 648,987
Occupancy 201,894 74,995 74,995 351,884 351,883
Telephone and telegraph 52,828 31,377 21,738 105,943 118,614
Rental of equipment 9,814 3,369 3,280 16,463 37,229
Contractual research and
development 133,328 36,458 169,786 270,548
Other contractual services 436,559 177,535 102,450 716,544 497,502
Institute of International
Education fee (Note 3) 107,333 107,333 101,480

Materials and supplies 339,363 120,841 57,954 518,158 535,085
Postage 15,070 6,828 4,531 26,429 18,933
Insurance 40,964 20,482 20,482 81,928 46,795
Miscellaneous 28,390 28,390 560

Total expenses before depre-
ciation 3,946,495 1,873,926 1,519,709 7,340,130 6,651,171

Depreciation of furniture and
equipment 468,224 44,610 87,180 600,014 566,663

Total expenses $4,414,719 J1 918536 $l.606,889 $7, 940144 $7.217,834



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

STATEMENT OF REVENUE AND EXPENSES AND CHANGES IN FUND BALANCES

YEAR ENDED DECEMBER 31, 1981 WITH COMPARATIVE TOTALS FOR 1980

1981 Total All Funds

Property and
Current Fund Equipment Fund 1981 1980

Revenue:

Grants received (Note 2) $5,786,416 $5,786,416 $5,296,198
Recovered project costs 1,982,770 1,982,770 1,689,573
Other 221,823 221,823 150,714

Total revenue 7,991,009 7,991,009 7,136,485

Expenses:

Research 3,946,495 $ 468,224 4,414,719 4,207,581
Outreach 1,873,926 44,610 1,918,536 1,548,381
General and administrative 1,491,319 115,570 1,606,889 1,461,872

Total expenses 7,311,740 628,404 7,940,144 7,217,834

Excess (deficiency) of revenue
over expenses 679,269 (628,404) $ 50,865 ($ 81,349)

Other changes in fund balances:

Property and equipment acquisitions
from unrestricted funds (315,782) 315,782

Fund balances, beginning of period 1,533,412 7,850,116

Fund balances, end of period $1,896,899 87,537.494



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER
NOTE 2 - GRANTS:-

NOTES TO THE FINANCIAL STATEMENTS
Grants received are summarized as follows:

Year ended December 31,

1981 1980
NOTE I - ORGANIZATION AND ACCOUNTING POLICIES:-

United States Agency for
International Fertilizer Development Center (IFDC) is a International Development

non-profit organization incorporated October 7, 1974 under the (AID) $4,000,000 $4,000,000
state laws of Alabama. On March 14, 1977, IFDC was designated as
a public international organization by executive order of the International Fund for Agri-
President of the United States. The purpose of the organization cultural Development 880,000
is to improve fertilizers and fertilizer know-how in developing
countries through research and development, technical assistance International DevelopmenV
and training and communications. Research Centre (IDRC) 887 558,125

In the event of dissolution, the articles of incorporation Rockefeller Foundation 25,388 66,550
provide that the residual assets of the organization will be
turned over to one or more tax exempt organizations or to the Israel Chemicals Ltd. 50,000 25,000
federal, state or local government for exclusive public purpose.

Australian Development
Assistance Bureau (ADAB) 207,352 137,375

5,163,627 4,787,050

Amounts deferred during
The following is a summary of significant accounting poli- prior year 3,96n,181 4,469,329

cies: 9,123,808 9,256,379

A. Property and equipment is stated at cost. Less - Amounts deferred
Depreciation is computed on the straight-line to future periods (3,337,392) (3,960,181)
method over estimated useful lives ranging from
three to thirty-five years. Revenue recognized in

B. Revenue and expenses are accounted for on an current period S5.786416 $5,296,198
accrual basis. Grants are recorded as receiv-
able for the full amount at the date of the
grant. Amounts not clearly designated for a The current grant from AID was amended to provide additional
specified program period are deferred in the funds of $4,000,000 during each of the years ended December 31,
balance sheet and reflected in revenue when 1981 and 1980, and to extend the grant period from June 30, 1981
received. Contributions for reimbursable costs to June 30, 1982. The amount of $1,900,000 had not been received
are recognized as project costs are incurred. at December 31, 1981 and 1980 and was not clearly designated for

a specified program period and, accordingly, was deferred. The
Revenue is restricted only to the extent it is current AID grant provides funds for basic core/operating costs.
to be used in accordance with the purpose of The use of funds by area is unrestricted except that equipment
the organization unless otherwise indicated. purchases are not allowed. Funds not legally committed at the

grant expiration date will revert to AID.
C. Inventories of supplies are valued at the lower

of cost or replacement cost, cost being deter- The amount of $25,705 from the Rockefeller Foundation grant,
mined on a first-in, first-out basis. the amount of $259,187 from the International Development

Research Centre grant, the amount of $492,500 from a United
Nations Development Programme grant and the amount of $660,000
from the International Fund for Agricultural Development were
deferred at December 31, 1981.

NOTE 3 - INSTITUTE OF INTERNATIONAL EDUCATION:

IFDC has a contract with the Institute of International
Education (IIE) relating to the employment of personnel of IFDC.
All payroll administrative functions are performed by IIE; IFDC
makes advances quarterly to fund salaries, employment taxes and
fringe benefits.



Staff
Office of the Managing Director

Donald L. McCune, Managing Director Angela G: James, Technical Aide
Paul J. Stangel, Deputy Managing Director George R. James, Cooperative Student (Chemistry)*
Marjorie R. Brashier, Administrative Director James T. Kennedy, Chemical Laboratory Analyst
Kathryn S. Adams, Word Processing Specialist Leonid Korentajer, Soil Microbiologist
John H. Allgood, Personnel Officer L. Alfredo Leon, Soil Scientist
Kaye F. Barker, Accountant Sebastian H. Mannaerts, Research Assistant*
Diane S. Baskins, Clerk Charles T. McCafferty, Greenhouse Technician
Jacqueline A. Berrens, Clerk (Purchasing) Beth L. McWilliams, Cooperative Student (Chemistry)
Barbara J. Brink, Communications Specialist* Uzo Mokwunye, Soil Scientist
Betty F. Canerday, Mail Clerk Mohamed A. Monem, IAEA Fellow
Glenda Carter, Accounting Clerk John T. Moraghan, Soil Scientist
Linda B. Cornatzer, Word Processing Specialist Mohinder S. Mudahar, Economist
C. David Edwards, Budget Officer Roberto Nunez, Visiting Scientist
Sylvia S. Flora, Graphics Assistant Justin Obiagwu, Graduate Research Assistant
Debra R. Garrett, Executive Secretary Emmanuel E. Opuwaribo, Soil Scientist*
Janice C. Gautney, Word Processing Specialist Olumuyiwa A. Osiname, Soil Scientist*
Jane L. Goss, Word Processing Specialist Phillip R. Parker, Research Assistant
Alicia K. Hall, Word Processing Specialist Melisa C. Patrick, Cooperative Student (Chemistry)
Travis P. Hignett, Special Consultant to the Managing Director Nancy A. Potter, Junior Correspondence Secretary
Vickie J. Hollandsworth, Word Processing Specialist Agus Ridwan Rahmad, Agronomist
W. Diane Kasmeier, Clerk (Purchasing) Charles S. Rickman, Student Worker*
James M. Kelly, Purchasing Agent David R. Sherrod, Laboratory Technician
Debora K. Linville, Receptionist Michael T. Shook, Greenhouse Technician
Betty Jo Merritt, Librarian Surjit S. Sidhu, Economist
Jean G. Meyer, Mail Clerk M. Patricia Stowe, Secretary
Uday Mohan, Communications Trainee* John M. Stumpe, Research Associate
Cheryl A. Moss, Illustrator Hernan R. Tejeda, Agronomist and Statistician
Sidney Painter, Part-Time Personnel Advisor Henriette van Gijn, Research Trainee*
Brenda G. Peden, Accounting Clerk Andrea J. Vinson, Cooperative Student (Chemistry)
Jean S. Riley, Assistant Librarian Paul L.G. Vlek, Soil Scientist
Flora M. Rudolph, Technical Illustrator Alan S. Wayland, Greenhouse Technician
Manuel Sanchez-Nelson, Special Assistant to the Managing Director Leif J. Youngdahl, Crop Physiologist
Patricia F. Sandlin, Word Processing Specialist
Debra S. Shedd, General Accountant Technology Division
Parminder Singh, Visitor Relations Officer Fertilizer
Carol S. Slaton, Word Processing Specialist
Janice D. Smith, Secretary Owen W. Livingston, Director
Marie R. Stribling, Coordinator, Word Processing Center Delilah A. Forsyth, Administrative Secretary
Joy M. Thompson, Accounting Clerk Veronica I. Allen, Technical Aide
Marie K. Thompson, Editor Cathy W. Anderson, Junior Correspondence Secretary
Donna W. Venable, Word Processing Specialist Brenda K. Armstrong, Technical Aide
Gwendolyn A. Watts, File Clerk Larry G. Armstrong, Technical Aide
Linda S. White, File Clerk* Ramona W. Balentine, Chemical Laboratory Analyst
Lynda F. Young, Assistant Editor Billy W. Biggers, Jr., Chemical Laboratory Analyst

George W. Bolds, III, Pilot-Plant Technician

Agro-Economic Division Robert C. Bosheers, Technical Aide
Timothy J. Bradford, Cooperative Student (Chemistry)
Nathan C. Brewer, Technical Aide

William D. Bishop, Director J. C. Brosheer, Part-Time Technical Editor
Mary C. Irons, Administrative Secretary Virlyn L. Bulger, Technical Aide
Harry M. Alexander, Data Processor Shmuel Carmon, Special Project Engineer
Chris R. Appleton, Greenhouse Technician* Tse-Chou Chang, Visiting Scientist
Jacqueline Ashby, Sociologist Sen Hsiung Chien, Research Chemist
E. Rick Austin, Instrumentation Specialist William R. Clayton, Research Chemist
Carlos A. Baanante, Economist Jerry R. Clemmons, Chemist
Karen S. Billingham, Laboratory Technician Dwight E. Cline, Technical Aide
Christopher S. Bobo, Greenhouse Technician Michelle Cooper, Mineralogist
William M. Brashier, Cooperative Student (Chemistry) Doyce E. Couch, Maintenance Technician
Roland J. Buresh, Soil Scientist Branson E. Downing, Safety Engineer
Bernard H. Byrnes, Research Associate EI-Esawy M. EI-Zahaby, Soil Scientist*
Michael F. Carter, Greenhouse Supervisor Nath'an A. Engle, Maintenance Technician
C. Bruce Christianson, Soil Scientist Thomas E. Evers, Technical Aide
Susan Coburn, Research Assistant Abdel F. Farag, Chemical Engineer
Deborah L. Colston, Laboratory Technician Ernest D. Frederick, Part-Time Technical Editor
Eric T. Craswell, Soil Scientist Frances H. Glover, Junior Correspondence Secretary
Daniel D. Culberson, Chemical Laboratory Analyst Marshall E. Goode, Student Worker
Dawit Deguefu, Soil Scientist James L. Graham, Chemical Engineer
G. William Easterwood, Chemical Laboratory Analyst Atticus B. Harrison, Part-Time Pilot Plant Assistant
Johnson A. Ekpere, Visiting Scientist* Gary L. Hines, General Helper
Michael W. Elliott, Research Assistant Robert C. Horn, Research Chemist*
Ronnie L. Faires, Greenhouse Technician Robert G. Howard, Cooperative Student (Chemistry)
Ian R.P. Fillery, Soil Scientist Angela F. James, Technical Aide
Douglas C. Godwin, Research Associate Loyd Johnson, Agricultural Engineer
Susan A. Goodman, Cooperative Student (Chemistry) Michael Lupin, Research Chemist
Bryan W. Hamilton, Lab Assistant William S. Lawton, Technical Aide*
Lawrence L. Hammond, Soil Scientist Benjamin C. Malone, Technical Aide
Elizabeth de G.R. Hansen, Postdoctoral Fellow Guerry H. McClellan, Research Coordinator
Deborah T. Hellums, Research Assistant Gerald G. McGlamery, Cooperative Student (Engineering)
Leella S. Holt, Chemical Laboratory Analyst Douglas L. McWilliams, Student Worker*
Rebecca Hufstedler, Research Assistant James T. McWilliams, Student Worker
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Fertilizer Technology Division (Continued)

Charlie M. Murner, Maintenance Technician William T. Brooks, Engineering Consultant
Thanh H. Nguyen, Cooperative Student (Engineering)* Kerry J. Byrnes, Sociologist
Terry A. Nix, Senior Pilot-Plant Technician Yao H. Chuang, Market Development Economist
Peter H. Peng, Chemical Engineer* W. Edward Clayton, Distribution Specialist
G. Erick Peters, Chemical Laboratory Analyst John T. Colagross, Media Technician
Jorge R. Polo, Deputy Engineering Coordinator Ray B. Diamond, Coordinator-Fertilizer Evaluation Unit
H. Dale Richards, Warehouse Technician Brenda S. Elmore, Secretary
Johnnie W. Riley, Maintenance Technician M. Terry Frederick, Chemical Engineer
James A. Robertson, Technical Aide Ram S. Giroti, Associate Training Coordinator
Amitava H. Roy, Special Project Engineer Daris H. Hanback, Junior Correspondence Secretary
David W. Rutland, Chemical Laboratory Analyst Gene T. Harris, Economist
Felipe Nelson Saavedra, MineralogistlPetrographer John M. Hill, Marketing Development Specialist
Narayan K. Savant, Soil Chemist Theodor Kaddar, Visiting Marketing Specialist
James J. Schultz, Engineering Coordinator Edwin C. Kapusta, Regional Coordinator-Asia
Kathy P. Shaw, Chemical Laboratory Analyst Fred J. Klem, Engineering Coordinator
James H. Stough, Laboratory Assistant Joseph Lastigzon, Economist*
Jamie B. Wells, Part-Time Laboratory Assistant Nam D. Le, Chemical Engineer
Stuart M. Wentworth, Cooperative Student (Engineering)* A. Frank Little, Industrial Project Analyst
Paul H. Whitlock, Maintenance Technician Adolfo Martinez, Fertilizer Use Economist
Marilyn A. Williams, Chemical Laboratory Analyst Jeffrey F. McGee, Research Assistant*
Karen S. Wills, Student Worker Lori S. McGuire, Technical Aide
Eric Winters, Part-Time Technical Editor Ann H. Mock, Junior Correspondence Secretary
David B. Wright, Technical Aide Kenneth L. Moots, Marketing Consultant
Ismail Yusuf, Chemical Engineer Samuel G. Parks, Student Worker

Pierre M. Rosseau, Tropical Agronomist

Outreach Division Robert T. Smith, Training and Manpower Development Coordinator
Linda W. Trousdale, Research Assistant
Lewis B. Williams, Regional Coordinator-Africa

Dennis H. Parish, Director
Deborah B. King, Administrative Secretary
Carl R. Amstrup, Training Coordinator* As of December 31, 1981

Robert D. Benton, Distribution Consaltant *Left during 1981

Board of Directors
Chairman Dr. S. K. Mukherjee Dr. Robert E. Wagner

The Fertilizer Corporation of India, Ltd. President

Dr. John A. Hannah India Potash & Phosphate Institute

President Emeritus U.S.A.

Michigan State University Mr. Eliseo Restrepo
U.S.A. President Mr. Miguel Zosa

Monomeros Colombo Venezolanos President
Sir John Crawford Colombia PHILPHOS
Chancellor Philippines
Australian National University Dr. Bukar Shaib
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State House
Mr. Richard Freeman Lagos, Nigeria Ex Offico Member
Director
TVA Board of Directors
U.S.A. Dr. Ibrahim F.I. Shihata Dr. Donald L McCune

Director Managing Director
OPEC Special Fund IFDC

Dr. Ola Heide Arab States
Rector
Agricultural University of Norway
Norway Mr. Adolfo Sisto

General Manager Secretary-Treasurer and
Industrial Operations Ex Officio MemberDr. W. David Hopper FERTIMEX
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South Asia Region of the Marjorie R. Brashier
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52



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER

Circular IFDC-S-5
ISSN-0734-4376
September 1962
4M



Tt I. {e

Aftican Cmterfor IN 1OR CEIM

Fertifizer Devebopment

Tunisia

Alpha Libya S

ndgal SudanD
Gathi 

or

Guines Valte
Ginnea-Benw' NIgerA E.oi

Wit Linn I.OryCnra
r a st hn Aftian R ebi

Topg ,u Smi

Equatorial Gohie Gabon pot Icany.

Zane

C*Mb. T--n-u wow Zimbabwe

Z naim Moainatu

Nabus ths " n

- South Africs



PROGRAM

ACFD DONOR PARTICIPANT MEETING

March 29, 1983

10:00 a.m.

Office of the OPEC Fund for International Development

Vienna, Austria

Welcome Address . . . . . . . . . . . . . . . . . . . . . . . Dr. Ibrahim F.I. Shihata
Director General
OPEC Fund for International
Development

ACFD's Goals and Purpose .. . . . . . . . . . . . . . . ..Professor A. 0. Williams
Executive Secretary
OAU/STRC

ACFD and the Government of Zimbabwe . . . . . . . . . . . . .

The Need for Fertilizer Research--The World
and Africa . . . . . . . . . . . . . . . . . . . . . . . . Dr. John A. Hannah

Chairman
IFDC Board of Directors

The Case for ACFD and IFDC's Role . . . . . . . . . . . . . . Dr. Donald L. McCune
Managing Director
IFDC



A CASE FOR THE

AFRICAN CENTER FOR FERTILIZER DEVELOPMENT (ACFD)

Background

The worldwide struggle to produce enough food to feed a

rapidly expanding population is well documented. African countries,

taken as a whole, are in the most precarious condition. The population

of Africa in 1980 was approximately 460 million and is expected to

exceed 800 million by the year 2000. Annual consumption of grain

(wheat, rice, and coarse grains) is estimated to be about 0.17 mt per

capita as compared with a 0.32-mt world average. Even with this low

consumption, grain imports in 1980 were about 16 million mt, which was

about 2-1/2 times the amount imported 10 years earlier. Imports are

projected to increase rapidly during the decade of the 80s.

Africa has the soil, water, human, and favorable climate

resources to become and to remain self-sufficient in food production for

the foreseeable future. The soils, however, are extremely "fragile."

Native soil fertility is quickly exhausted and must be replenished if

permanent agriculture is to replace the various systems of shifting

agriculture that have been practiced in the past when traditional

agriculture produced adequate food for a low population density.

The role that fertilizers can and must play has been demon-

strated in many countries where population pressures have already become

great. Examples would include China and India in Asia and Egypt in

Africa. The so-called "Green Revolution" has played a major role in

these countries by increasing food production that assisted in feeding

their rapidly expanding populations. The factors that are most often

given credit for this success are: (1) making fertilizers and other

timely inputs available to farmers, (2) establishing farmer produce

markets, and (3) developing an awareness program making top government
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officials aware of the national program needs and action programs for
carrying them out. Africa certainly has the potential to attain a

higher degree of self-sufficiency in food production, and fertilizer

will play a key role. Thus, it is timely to consider establishment of
an African Center for Fertilizer Development (ACFD) and the assistance
it can provide in solving the food production puzzle. Note that the
official title is African Center for Fertilizer Development (ACFD) for
all future correspondence.

Role of IFDC

The International Fertilizer Development Center (IFDC) is
designated as the Executing Agency for ACFD during its establishment as

stipulated in the Agreement between the Organization of African Unity
(OAU)/Scientific Technical and Research Commission (STRC). The Agreement
further stipulates that IFDC will undertake ACFD management for a
further period of 5 years after ACFD has been established as a legal

entity and is functioning effectively under its Board of Directors.

Other specific IFDC activities are defined in the Agreement.

The accomplishments of IFDC for developing countries are
widely recognized and can be used as a model for the ACFD. IFDC was
established in mid-1975 to develop new and improved fertilizers and
fertilizer know-how for the developing countries of Asia, Africa, and
Latin America. Headquarters for IFDC were located in the United States
to capitalize on the U.S. Government's offer to strongly support
"The establishment of an international action on two specific areas of
research: improving the effectiveness of chemical fertilizers, and new
methods to produce fertilizers from nonpetroleum resources indigenous to
the developing countries."

Located adjacent to the Tennessee Valley Authority's (TVA)

National Fertilizer Development Center (NFDC), IFDC shares facilities

with TVA, including utilities, fertilizer raw materials, intermediates,
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research equipment, pilot plants, and various services. As a result,

IFDC has moved with unprecedented speed in the construction of facilities,

assemblage of staff, and the identification of major fertilizer problems

and solutions. In 7 short years, several problem-solving technologies

have been developed and are ready for extensive evaluation and intro-

duction to specific geographic regions.

From the beginning the founding donors, the International

Development Research Centre (IDRC) of Canada and the U.S. Government and

others, have intended that IFDC be an international effort. Toward

this end, the host Government (in March 1977) granted IFDC the status of

a public international organization and the privileges and immunities

that go with this status.

IFDC's Board of Directors is international (six from developing

countries--currently Colombia, Mexico, Nigeria, Indonesia, the Philippines,

and the Arab States; three from the developed countries--currently West

Germany, Norway, and Canada; and three from the United States).

The Muscle Shoals Headquarters is viewed by the IFDC Board of

Directors as the nucleus of IFDC. This location provides a site for the

more basic and high-cost research and development that is dependent upon

availability of fertilizer intermediates and very sophisticated equip-

ment and facilities. The fertilizer activities of IFDC must be relevant

to the immediate as well as the long-term needs of developing countries.

IFDC intends to conduct as much of its program as possible in the

developing countries (as of October 1, 1982, 17 IFDC staff members are

located in 7 developing countries). Toward this end, the establishment

of regional fertilizer development centers has been at the forefront of

IFDC's planning.

The concept of decentralization has also received encour-

agement from donors and potential donors that are interested in IFDC's

work but prefer to contribute financially to work conducted within

developing countries. With the Headquarters constructed, fairly well

equipped, staffed, and interesting research findings forthcoming, IFDC

believes that the establishment of a regional African center will increase

its effectiveness and accelerate the development and transfer of

fertilizer technology to Africa.
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Progress Toward Establishment of ACFD

The ACFD has been discussed with various representatives of

OAU starting in November 1978. In early 1979 Mr. Odeola, then Executive

Secretary of the OAU/STRC, asked IFDC to prepare a proposal for an

African center to be considered at a meeting of the Inter-African

Fertilizer Committee in October 1979. This proposal was transmitted to

the OAU/STRC in July 1979. Because of personnel changes in the OAU/STRC,

this proposal was not considered further until February 1981. In

February, by Resolution 840 (XXXVI), the Council of Ministers of OAU at
Addis Ababa approved the establishment of the African Center and

encouraged a meeting of the Inter-African Fertilizer Committee. This

meeting was held in June 1981 in Cairo where the center concept was

approved and a Site Selection Committee was appointed.

Preliminary Funding for ACFD

In September 1981 an IFDC proposal to initiate research on
improving the efficiency of fertilizers for Africa was approved by the

International Fund for Agricultural Development (IFAD) Board (TA Grant
79-IFDC, IFDC Contract No. IFDC-00390/81). This approved project also

provided limited financial support for planning activities that would
lead to the establishment of the ACFD. In late October 1981 Dr. Moise
Mensah, Assistant President, Project Management Department, IFAD,
transmitted approval for the IFDC project proposal. The OPEC Fund for
International Development has made a verbal commitment for substantial

funding of the ACFD.

Site Selection

Through IFAD funding the Site Selection Committee met at IFDC
Headquarters in January 1982. The Committee seriously considered 10

different countries and later shortened this list to four countries:

Cameroon, Kenya, Senegal, and Zimbabwe. Members of the Site Selection
Committee visited each of the four countries and finally selected
Zimbabwe as the most desirable country for location of the ACFD.
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In April 1982 Professor A. 0. Williams, Executive Secretary,

OAU/STRC, and Dr. Donald L. McCune, Managing Director, IFDC, visited

IFAD and the OPEC Fund for International Development in Rome and Vienna,

respectively, to report to and seek counsel on progress of the ACFD. In

May 1982 Professor A. 0. Williams was invited to IFDC Headquarters to

confer with the IFDC Board of Directors' Executive Committee. This

visit resulted in a Resolution by the Executive Committee to support

OAU/STRC in developing the ACFD.

In August 1982 Professor Williams informed IFDC of Zimbabwe's

acceptance in principle to host the ACFD and Mr. Edem Kodjo's (OAU

Secretary General) notification directing STRC to implement the Resolution

of Council of Ministers (CM XXXVI/8). In September, at the request of

Professor Williams, IFDC transmitted estimates of building capital costs

and suggested preliminary building plans.

At the Annual Meeting of IFDC's Board of Directors, held

October 3-6, 1982, the Board fully supported IFDC's involvement to date

and reconfirmed continued action by IFDC as indicated in the following

IFDC Board Resolution:

RESOLUTION: The Board of the IFDC has reviewed and confirmed the
RESOLUTION adopted by the Executive Committee at its meeting of
May 17, 1982, regarding the cooperation between IFDC and the
OAU/STRC for the establishment of an African Fertilizer Development
Center (AFDC). The Board welcomes the further steps that have been
taken to found the AFDC and wishes to restate its intention to
continue the relation between IFDC, the OAU/STRC, the host nation
of Zimbabwe, and any potential donor to the AFDC. The IFDC Board
directs its Managing Director to enter into further discussions
with the OAU/STRC, interested donors, and the Government of
Zimbabwe to the effect that IFDC will act as an Executing Agency
for the purpose of handling all matters related to the founding of
the AFDC, and, after the AFDC is established as a legal entity, to
conclude with the AFDC Board of Governance a contract for the
management of the operations and work of the AFDC. The Managing
Director of IFDC should seek such assistance from the IFDC Board
Members as he may require but especially he should maintain contact
with Dr. Bukar Shaib and Dr. Ibrahim Shihata during the period of
the establishment and transition from Executing Agency to that of
managing the AFDC. It is the sense of the IFDC Board that IFDC
should be an active partner with the OAU/STRC in establishing the
AFDC and IFDC should be assured of full management responsibility
and authority for an initial period of approximately five years
after AFDC becomes a full legal entity.
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IFDC's Board of Directors also directed IFDC management to

prepare the following documents for consideration by OAU/STRC and

Zimbabwe: (1) Charter for ACFD and (2) Host Country Agreement for

Zimbabwe. These documents have been developed.

ACFD Objectives

The overall objective of the ACFD is to improve and stabilize

the agriculture of Africa through proper production and use of fer-

tilizers, and to (wherever economically and technically feasible) make

maximum use of the indigenous materials and resources of Africa for

industrial production. This will be accomplished through research,

development, technical assistance, and training activities conducted at

Center Headquarters and throughout Africa in cooperation with other

international and national entities that have similar or related

objectives. More specifically, ACFD objectives are:

1. To serve as a regional international center to achieve technology

transfer for improved fertilizer production in the industries of

Africa as may be approved by the Board of Directors.

2. To conduct and support research into and develop, promote, and

demonstrate the role that fertilizer must play for improved agri-

culture and fertilizer management practices.

3. To encourage and provide support to the fertilizer sector of

Africa.

4. To develop cooperation and collaborative projects with other

national, regional, and international institutes in the adaptation,

testing, and demonstration of improved fertilizers and fertilizer

knowledge.
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5. To conduct, foster, and support training in all aspects of the

fertilizer sector and other fertilizer-related activities for the

furtherance of its objectives.

Implementation

Progress is being made toward implementation of the ACFD. It

is significant that the Government of Zimbabwe agrees to host the ACFD

and grant it international status. Through the financial support of

IFAD most of the required documents have been developed. IFDC and

OAU/STRC are ready to proceed since CY 1983 is the target year for

achieving worldwide recognition and broad financial support for the

ACFD.

The Director General of the Opec Fund for International

Development has shown high interest in this endeavor and recommends that

donors seriously consider the merits of ACFD. Thus, the OPEC repre-

sentative will play a key role in the Donor Meeting to be held on

March 29 in Vienna, Austria, at the OPEC Headquarters.

At this time an exact implementation time schedule cannot be

given. This depends primarily on the reaction of the donors during the

upcoming meeting. Both IFDC and OAU/STRC are optimistic regarding

financial support for the ACFD. With adequate financial backing it

will be possible to develop a detailed description and workplan for

the ACFD by the end of CY 1983.

Funding

Immediate funding for key staff is needed for IFDC to carry

out the execution phase of establishment. In relation to the overall

cost this is a relatively small amount (approximately $0.2 million) of

which a substantial portion is foreign currency. These funds are

allocated as follows: (1) salaries for consultants, interim administrator,
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secretarial, and Managing Director, $85,000; (2) travel and expenses,

$35,000; (3) initial Board Meeting plus Executive Committee Meetings,

$50,000; and (4) administrative costs, $30,000. Zimbabwe is being

requested to provide initial office space during CY 1983 at no cost to

ACFD or at least to provide space at a very nominal cost.

Operating Budget--CY 1984 through CY 1988

Once a final commitment is made for establishment, the annual

funding for the Center's operation will increase substantially as shown

in the tabulation:

1984 1985 1986 1987 1988

- - - - - - - - - US$ '000 - - - - - - - -

Salaries $1,000 $1,500 $2,000 $2,500 $2,700

Travel 200 300 400 450 500

Supplies & Materials 200 300 300 350 450

Utilities 100 120 150 200 250

Contractual 200 250 300 300 350

Miscellaneous 200 250 300 300 300

Equipment Modifications - - - 200 250

TOTAL $1,900 $2,720 $3,450 $4,300 $4,800

Considerable funding is needed for the staff--scientists,

engineers, and support personnel--in day-to-day operation. This represents

approximately 50 percent of the operating budget. Equipment modifications

are needed to maintain the instruments and equipment in the various

laboratories and pilot plants.

Capital Budget

Beginning in early 1984 capital for buildings, furnishings,

and equipment will be needed. These funds would be dispersed over a 3-
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year period--1984-1987. The amount is estimated at $8 million for

facilities and $5 million for initial equipment and installation. These

figures must be substantiated during the execution phase.

Once donors are identified, attention must be directed toward

naming and convening a small Board of Directors and the appointment of a

Managing Director or at least an Acting Managing Director. The Managing

Director's position should be filled as early as possible so that he/she

can participate in definitive planning of the work, facilities, administrative

procedures, and budgets for succeeding years.

Inquiries are welcomed. Please contact:

Dr. Donald L. McCune
Managing Director
International Fertilizer Development Center (IFDC)
P.O. Box 2040
Muscle Shoals, Alabama 35660
U.S.A.
Telephone: (205) 381-6600, Extension 206
Telex: 810-731-3970 (IFDEC MCHL)



CHARTER

FOR THE ESTABLISHMENT OF THE AFRICAN

CENTER FOR FERTILIZER DEVELOPMENT

WHEREAS the Organization of African Unity (hereinafter

referred to as OAU) has expressed support for the establishment of an

African Center for Fertilizer Development and has authorized the

Scientific Technical and Research Commission of OAU (hereinafter

referred to as OAU/STRC) to take the necessary steps to establish the

Center.

WHEREAS the Government of the Republic of Zimbabwe has

agreed to the establishment of the Center on its territory.

WHEREAS certain international donors (hereinafter referred

to as donors) are concerned with sponsoring research programs designed

to raise the quantity and quality of agricultural production in

developing countries and have expressed support for the establishment

of the African Center for Fertilizer Development (ACFD) (hereinafter

referred to as the Center) for the purpose of improving fertilizers

and fertilizer knowledge for developing countries with special emphasis

on African agriculture through fertilizer-related activities conducted

primarily in the OAU member states.

WHEREAS an Executing Agency will be appointed initially by

the OAU/STRC to provide technical advice and assistance in establishing

the Center to act as an agent to perform all those activities that

are necessary for the establishment and operation of the Center in

the territory of Zimbabwe and to manage the Center's operations for

an initial period of five (5) years to enable the Center to operate

effectively toward the attainment of its objectives.

WHEREAS the OAU member states have authorized the Executive

Secretary of OAU/STRC on their behalf to enter into an agreement with

the Government of the Republic of Zimbabwe for the establishment of

the Center.

NOW THEREFORE, the parties agree as follows:
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ARTICLE I

Establishment and Name

There is hereby established in Zimbabwe an OAU international

center called the African Center for Fertilizer Development (ACFD).

ARTICLE II

Location

1. The Center shall be located in Zimbabwe on land made available

for the Center by the Host Government at a nominal rent.

2. The land made available for the Center shall be suitable for the

research purposes of the Center and for necessary Headquarters,

service buildings, and other appropriate facilities ("Headquarters

Seat").

3. The description of the land made available to the Center shall

be precisely defined in a separate agreement between the Host

Government and OAU/STRC.

4. If the Center is dissolved, the Center's title or interest in

any land in Zimbabwe and any fixed-capital improvements thereon

shall revert to the OAU.

5. The Center may establish additional stations of operational

units wherever it deems necessary.

ARTICLE III

Legal Status

1. The Organizaton is an OAU nonprofit, autonomous, international

center governed by a Board of Directors appointed pursuant to

Article VIII(2).

2. The Center shall possess full juridical personality.

3. The signatories of this Agreement, the Executing Agency, and the

donors shall not be responsible, individually or collectively,
for any debts, liabilities, or other obligations of the Center.
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ARTICLE IV

Objectives

The overall objective of the ACFD is to improve and stabilize

the agriculture of Africa through proper production and use of fertilizers

and to (wherever economically and technically feasible) make maximum

use of the indigenous materials and resources of Africa for industrial

production. This will be accomplished through research, development,

technical assistance, and training activities conducted at Center

Headquarters and throughout Africa, in cooperation with other international

and national entities that have similar or related objectives.

Specific objectives are:

1. To serve as a regional international center to achieve

technology transfer for improved fertilizer production in

the industries of Africa as may be approved by the Board of

Directors.

2. To conduct and support research into and develop, promote,

and demonstrate the role that fertilizers must play for

improved agriculture and fertilizer management practices.

3. To collaborate and provide support to the fertilizer sector

of Africa.

4. To develop cooperation and collaborative projects with

other national, regional, and international institutes in

the adaptation, testing, and demonstration of improved

fertilizers and fertilizer knowledge.

5. To conduct, foster, and support training in all aspects of

the fertilizer sector and other fertilizer-related activities

for the furtherance of its objectives.

ARTICLE V

Activities

The Center shall engage in all such activities as are

conducive to the furtherance of its objectives and, without limiting

the generality of the foregoing, such activities may include:



4

1. Research that leads to the improvement of fertilizers and fertilizer

processes developed by the Center and other organizations in the

fertilizer sector of Africa.

2. Research on new and improved fertilizers for Africa based on

problems encountered with the use of indigenous raw materials

and on specific regional needs.

3. Publication and dissemination of research and development results.

4. Organization of periodic conferences, forums, and seminars on

problems related to the Center's objectives.

5. Training of personnel who will be involved in research, educational,

and action programs in the various countries in which the Center's

programs will be applicable.

6. Assistance in the development of institutional arrangements for

appropriate educational, research, and extension work in Africa

to facilitate use and application of the work of the Center.

7. Establishment and operation of an information center and library,
which will provide a collection of literature on the major and

related subjects of concern to the Center.

8. Such other activities as may be found necessary in furtherance

of the objectives of the Center.

ARTICLE VI

Powers

The Center, in furtherance of its objectives on the condition

that such powers are consistent with the laws and regulations of the

Host Government, may exercise any or all of the following powers,
namely, the power:

1. To conduct research and other activities for improved fertilizers.

2. To support or assist fertilizer research by governments; by

international, public, or private organizations and agencies; or

by individuals.

3. To establish, maintain, and operate information and other data

centers and facilities for research, development, and other

activities relevant to its objectives.
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4. To sponsor or support conferences, workshops, seminars, and

other meetings.

5. To enter into contracts or agreements, including management

contracts with governments; with international, public, or

private organizations and agencies; or with individuals.

6. Subject to the specific provisions of this Agreement respecting

the land on which the Center is situated, to acquire and hold

real property or any interest therein and alienate the same

freely.

7. To acquire and hold any personal property, including funds,

rights, and concessions by donation, exchange, bequest, or

otherwise from any government, organization, or person and to

hold, administer, own, operate, use, or dispose of the same

freely.

8. To institute such legal proceedings in the country or countries

of its establishment and elsewhere as are necessary to protect

its property and interests.

9. To publish and disseminate research results.

10. To do such things as are conducive to the realization of the

Center's objectives.

ARTICLE VII

Finance

Without prejudice or detriment to the generality of its

powers as set out in Article VI, the principal financial support for

the Center will be derived from the OAU and from voluntary contributions

provided by other governments and by international, public, or private

organizations, agencies, or persons based on regular estimates of

budgetary requirements of the Center as approved by its Board of

Directors.
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ARTICLE VII

Structure and Governance

1. The Center shall operate under the direction of the Managing

Director and in accordance with policies established by the

Board of Directors (Board).

2. Board of Directors--The Board of Directors shall consist of not

more than thirteen (13) directors appointed as follows:

a. Chairman, appointed by the OAU on a three(3)-year term.

b. Managing Director, appointed by the Board of Directors.

c. One (1) Board member appointed by the Host Government.

d. Up to ten (10) Board members, with five (5) members representing

the five (5) subregions of Africa to be appointed by the

OAU/STRC, two (2) members to be appointed by the Executing

Agency, and up to three (3) members to be appointed by

donors.

3. The appointed Board members shall have experience, qualifications,
and recognized competence in the disciplines related to the

objectives of the Center in other natural or social sciences,

administration, or finance and shall be selected to ensure

adequate representation from the Region.

4. The Managing Director of the Center shall be a Board member

during his term of office as Managing Director.

5. All Board members other than the Managing Director shall be

appointed for three(3)-year terms with the exception of the

members of the first Board, one-third of whom shall be appointed

for one(l)-year terms, one-third for two(2)-year terms, and

one-third for three(3)-year terms.

6. When the office of a Board member becomes vacant because of

retirement, death, incapacity, or any other cause, or when the

term expires, the party (the Host Government, OAU/STRC, the

Executing Agency, or the donor) that originally appointed the

Board member may appoint a person for the remainder of the term

or the same person for a further term.

7. The OAU/STRC, the Executing Agency, or a donor may delegate to

the Board of Directors the power to appoint a new Board member.
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8. Powers of the Board of Directors--The Board of Directors shall:

a. Elect a Vice Chairman from among its membership.

b. Appoint the Managing Director of the Center for such period

or periods as it considers appropriate.

c. Establish and adopt By-Laws and rules of procedure for the

conduct of its meetings and for the general governance of

the Center's affairs.

d. Determine policies for the operation of the Center and

establish employment policies and conditions for the Center

staff members on an international basis without discrimination

as to nationality, origin, or any consideration other than

qualification, merit, and experience.

e. Approve the Center's program of work developed by the

Managing Director.

f. Consistent with sound budgetary and accounting guidelines,

establish and adopt the general guidelines for the preparation

of regular budgetary estimates and for the regulation of

the financial affairs of the Center in general.

g. Scrutinize and approve the regular budget estimates for the

Center.

h. Appoint external auditors to conduct annual audits of the

Center's activities.

i. Publish within a reasonable length of time after the termination

of each operational year a report relating to the activities

of the Center for that year, including the financial statements

of the Center and the external auditor's report thereon.

9. Executive Committee of the Center--The Executive Committee

shall:

a. Consist of the Chairman, Vice Chairman, Managing Director,

and at least one other Board member annually elected by the

Board of Directors.

b. Have the power to act on behalf of the Board between Board

meetings on all matters which the Board delegates.

c. Report all actions to the full Board at its next subsequent

meeting.
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(1) The Chairman of the Board shall be the Chairman of the

Executive Committee.

(2) Three (3) members of the Executive Committee present

at a meeting of the Executive Committee constitute a

quorum.

10. Other Committees--The Board may appoint such advisory, standing,
and other committees as it may consider necessary.

11. Meetings of the Board:

a. The Board of Directors shall meet at least once annually.

b. The annual meeting of the Board shall be held at the

Headquarters of the Center unless the Board determines that

because of special circumstances any meeting should be held

elsewhere.

c. Meetings other than the annual meeting shall be held at

such times and places as the Board deems necessary.

d. The Chairman shall preside at meetings of the Board.

e. Seven (7) Board members present at a meeting of the Board

constitute a quorum.

12. The Managing Director:

a. The Managing Director is appointed by the Board as the

chief executive officer of the center.

b. When appointed the Managing Director shall be, ex officio,

a Board member during his term as Managing Director.

c. The Managing Director shall implement the policies established

by the Board and shall be responsible to the Board for the

operation and management of the Center and for ensuring

that its programs and objectives are properly developed and

instituted.

ARTICLE IX

Amendments

1. Subject to paragraph (2) of this Article, the Charter may be

amended at any meeting of the Board by two-thirds majority vote

of all members of the Board, provided notice of such proposed
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amendments, together with their full texts, shall have been

mailed to all members of the Board at least eight (8) weeks in

advance of such meeting, unless such notice is waived by all

members of the Board.

2. Any fundamental or substantive amendment of Article IV (Objectives),

Article V (Activities), Article VI (Powers), or Article VII

(Finance) shall require the prior approval of OAU/STRC and the

donors.

ARTICLE X

Relationship With Other Organizations

1. The Center shall, within Zimbabwe, establish a cooperative

relationship with the relevant national organizations and

institutes charged with the responsibility of promoting

agricultural research, including government ministries,

universities, agricultural research and training institutes, and

agricultural planning and policy-making bodies.

2. The Center shall also establish a cooperative relationship with

such national, regional, and international organizations engaged

in research of agricultural problems as the Center may consider

necessary for the realization of its objectives or for the

furtherance of international agricultural research in general.

ARTICLE XI

Dissolution

1. If the Board determines by a majority vote of not less than

three-fourths of its members, the OAU/STRC, and the Executing

Agency concur that the objectives of the Center have been

satisfactorily realized or that the Center is no longer able to

function effectively, the Center shall be dissolved.
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2. Any land situated in the territory of Zimbabwe and permanent

fixed-capital improvements thereon shall upon dissolution revert

to the OAU.

3. In case of dissolution, the assets of the Center other than land

and fixed-capital improvements thereon shall be retained by the

OAU and used for similar purposes or distributed to institutions

having purposes similar to those of the Center in Zimbabwe after

agreement between the OAU, the Host Government, and the Executing

Agency.

IN WITNESS WHEREOF the undersigned has executed this Charter

on behalf of the member states of the Organization of African Unity.

At in on the day of

(Signed)

THE ORGANIZATION OF AFRICAN UNITY.



AGREEMENT BETWEEN

THE ORGANIZATION OF AFRICAN UNITY (OAU)

AND

THE INTERNATIONAL FERTILIZER DEVELOPMENT CENTER (IFDC)

FOR THE MANAGEMENT OF

THE AFRICAN CENTER FOR

FERTILIZER DEVELOPMENT (ACFD)



The Organization of African Unity--Through the Scientific Technical

and Research Commission (OAU/STRC) on the One Part and the International

Fertilizer Development Center on the Other Part.

Considering that it is desirable to conclude an agreement

respecting the management of the African Center for Fertilizer Development

(ACFD) established in the Republic of Zimbabwe after agreement between

OAU/STRC and the Government of the Republic of Zimbabwe:

Have Agreed as Follows:

ARTICLE I

Definitions: In this Agreement,

1. "Appropriate authorities" means such national, municipal, or

other governmental authorities in Zimbabwe as may be appropriate

in the context and in accordance with the laws and regulations

applicable in the Republic of Zimbabwe (hereinafter referred to

as "Zimbabwe").

2. "Executing Agency" means the International Fertilizer Development

Center.

3. "The Government" means the Government of the Republic of Zimbabwe.

4. "Managing Director" means the Managing Director of the Organization

or any official designated to act on his behalf.

5. "The Organization" means the African Center for Fertilizer

Development (ACFD).

6. "Officials of the Organization" means the Managing Director and

all staff members of the Organization, whether seconded from the

Executing Agency or recruited separately, except those who are

locally recruited.

7. "OAU/STRC" means the Scientific Technical and Research Commission

of the Organization of African Unity.
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ARTICLE II

Designation of Executing Agency

1. The International Fertilizer Development Center (IFDC) is

designated as Executing Agency to act on behalf of OAU/STRC to

take all necessary steps to establish the Organization in

Zimbabwe as an OAU international center.

2. Without limiting the generality of the foregoing designation,

the responsibilities of the Executing Agency shall include the

following obligations:

a. In consultation with the Executive Secretary, OAU/STRC, to

cause the preparation and adoption of the requisite

instruments of incorporation, or other documents necessary

to ensure the continued and effective operation of the

Organization as an independent legal entity with the

authority required to achieve its objectives.

b. To develop appropriate draft By-Laws and operating rules

for the Organization.

c. To commence the steps required to select, acquire, plan,

and develop suitable sites and, if necessary, to contract

for necessary architectural and related services to enable

the establishment of the Organization.

d. To arrange for the planning and development of research and

experimentation programs for the Organization, including

preparation of a detailed program of work and budget,

including capital and operating items, for an initial

5-year period.

e. To acquire the necessary equipment, supplies, and material

to enable the Organization to commence operations.

f. To recruit a Project Operations Officer and such consultants

as are deemed necessary to take responsibility for the

preparation and direction of activities until a Managing

Director is appointed.

g. To submit quarterly repo.rts to the Executive Secretary,

OAU/STRC, detailing interim progress achieved in

establishing the Organization.
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h. To submit all documents relevant to the establishment of

the Organization to the Executive Secretary of OAU/STRC,

including copies of agreements and protocols with host

countries, documents of incorporation, and the By-Laws of

the Organization and consultancies.

i. To conduct such other activities related to the establishment

of ACFD as are necessary to make ACFD an effective international,
independent, legal entity.

ARTICLE III

Management of the Organization

When the Executing Agency and the OAU/STRC determine that

the Organization has been established as a legal entity and is

functioning effectively under its Board of Directors, the Executing

Agency shall undertake the management of the Organization for a

further period of 5 years.

ARTICLE IV

Financial

1. The Executing Agency shall open a Special Account for the

Organization to which the OAU/STRC, the Executing Agency, and

other donors may pledge and pay funds to finance the activities

of the Organization.

2. The OAU/STRC will transfer to the Executing Agency any sums

received by the OAU/STRC for the Organization which shall be

held by the Executing Agency in a Special Account and used for

the purposes of the Organization and accounted for separately to

the OAU/STRC and the donors on a semiannual basis in a summary

report, indicating the balance held by the Executing Agency and

expenditures made to the date of the report.

3. The Executing Agency will transfer any sums received by it for

the Organization to the Special Account and hold such sums and

use them for the purposes of this Agreement and account for them
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separately to the OAU/STRC and the donors on a semiannual basis

in a summary report, indicating the balance held by the Executing

Agency and expenditures made to the date of the report.

4. The reports of the Executing Agency referred to in sections (2)

and (3) shall include expenditures under the following budgetary

headings.

(1) Services

(a) Salaries

(b) Fees

(c) Travel

(d) Subsistence

(2) Capital Expenditures

(a) Equipment purchase and building costs

(3) Other Direct Costs

5. The Executing Agency shall not, in its capacity as Executing

Agency, expend funds in excess of the funds held by it for the

purposes of this Agreement.

6. The Executing Agency shall submit to the OAU/STRC and donors

copies of documents relevant to the use of the Special Account,

including contracts concluded for goods, services, and capital

expenditures.

7. When the role of IFDC as Executing Agency is terminated, any

funds advanced to IFDC and not expended for the purposes of this

Agreement shall be paid to the Organization.

ARTICLE V

Modification of Agreement

Any modification of this Agreement shall be by mutual

consent of the parties hereto.

ARTICLE VI
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Settlement of Disputes

Any dispute between the Executing Agency and the OAU/STRC

concerning the interpretation or application of this Agreement or of

any supplementary agreement, which is not settled by negotiation or

other agreed mode of settlement, shall be referred for final decision

to a tribunal of three (3) arbitrators, one to be named by the Executing

Agency, one to be named by the OAU/STRC, and the third to be chosen

by the two persons named, or if they should fail to agree upon a

third, then by the Secretary-General of the Organization of African

Unity (OAU).

ARTICLE VII

Termination of Agreement

This agreement and any supplementary agreement entered into

between the Executing Agency and OAU/STRC, within the scope of its

terms of reference, shall cease to be in force one (1) year after

either of the parties hereto shall have given notice in writing to

the other of its decision to terminate the Agreement.
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ARTICLE VIII

Entry Into Force

This Agreement shall enter into force upon signature.

Done at on this ___ day of

in three (3) originals in the Arabic, English, and French languages,

all texts being equally authentic.

FOR THE ORGANIZATION OF FOR THE INTERNATIONAL
AFRICAN UNITY FERTILIZER DEVELOPMENT CENTER



A G R E E M E N T

Between

THE ORGANIZATION OF AFRICAN UNITY (OAU)

And

THE REPUBLIC OF ZIMBABWE

REGARDING THE HEADQUARTERS OF THE

AFRICAN CENTER FOR FERTILIZER DEVELOPMENT



The Organization of African Unity--Through the Scientific Technical

and Research Commission (OAU/STRC) on the One Part and the Government

of the Republic of Zimbabwe on the Other Part.

Considering that it is desirable to conclude an agreement

to regulate questions arising as a result of the establishment of the

Headquarters of the African Center for Fertilizer Development (ACFD)

in the Republic of Zimbabwe:

Have Agreed as Follows:

ARTICLE I

Definitions: In this Agreement,

1. The expression "the Organization" means the African Center for

Fertilizer Development (ACFD).

2. The expression "the Government" means the Government of the

Republic of Zimbabwe.

3. The expression "Managing Director" means the Managing Director

of the Organization or any official designated to act on his

behalf.

4. The expression "appropriate authorities" means such national,

municipal, or other governmental authorities in Zimbabwe as may

be appropriate in the context and in accordance with the laws

and regulations applicable in the Republic of Zimbabwe (herein-

after referred to as "Zimbabwe").

5. The expression "Headquarters Seat" means:

(a) The Headquarters area with a building or buildings upon it,

as may from time to time be defined in the supplemental

agreements referred to in paragraph 2 of Article II of this

Agreement.

(b) Any other land or building that may from time to time be

included temporarily or permanently therein in accordance

with this Agreement or by any supplemental agreement

between the parties hereto.
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6. The expression "participating Government" means a Government

that is a party to the Agreement on the Creation of the African

Center for Fertilizer Development.

7. The expression "Officials of the Organization" means the Managing

Director and all members of staff of the Organization except

those who are locally recruited.

ARTICLE II

The Headquarters Seat

1. (a) The permanent Headquarters of the Organization shall be in

the Headquarters Seat and shall not be removed therefrom

unless the Organization should so decide. Any transfer of

the Headquarters temporarily to another place shall not

constitute a removal of the permanent Headquarters unless

there is an express decision by the Board of Directors of

the Organization to that effect.

(b) Any building in or outside of the Headquarters Seat that

may be used with the concurrence of the Government for any

of the purposes of the Organization shall be temporarily

included in the Headquarters Seat.

(c) The appropriate Zimbabwe authorities shall take whatever

action as may be necessary to ensure that the Organization

shall not be dispossessed of all or any part of the

Headquarters Seat without the express consent of the

Organization.

2. The Government grants and the Organization accepts from the

Government the permanent use and occupation of a Headquarters

Seat as may from time to time be defined in supplemental

agreements to be concluded between the Organization and the

Government.

3. Where the Organization establishes or operates research,

documentation, or other technical facilities relating to

services rendered by the Organization, those facilities shall be
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subject to appropriate safeguards that, in the case of facilities

that might create hazard to health or safety or interfere with

property, shall be agreed upon by the appropriate Zimbabwe

authorities.

4. The facilities provided for in paragraph 3 of this Article may,
to the extent necessary for efficient operation, be established

and operated outside the Headquarters Seat. The appropriate

Zimbabwe authorities shall, at the request of the Organization,
make arrangements on such terms and in such manner as may be

agreed upon by supplemental agreement for the acquisition or use

by the Organization of appropriate premises for such pruposes

and for the inclusion of such premises in the Headquarters Seat.

ARTICLE III

Control and Protection of Headquarters

1. The Headquarters shall be inviolable and shall be under the

control and authority of the Organization as provided in this

Agreement.

2. (a) Officers or Officials of Zimbabwe whether administrative,

judicial, military, or police shall not enter the

Headquarters to perform any official duties therein except

with the consent of and under conditions agreed to by the

Managing Director.

(b) Without prejudice to the provisions of the Charter of the

African Center for Fertilizer Development or of this Agreement,
the Organization shall prevent the Headquarters from becoming

a refuge for persons avoiding arrest under any law of

Zimbabwe or who are required by the Government for extradition

to another country or who are endeavoring to avoid service

of legal process.

3. (a) The appropriate Zimbabwe authorities shall exercise due

diligence to ensure that the tranquility of the Headquarters

is not disturbed by the unauthorized entry of groups of

persons from outisde or by disturbance in its immediate

vicinity.
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(b) If so requested by the Managing Director, the appropriate

Zimbabwe authorities shall provide a sufficient number of

police for the preservation of law and order in the

Headquarters Seat, and for the removal therefrom of persons

as requested by or under the authority of the Managing

Director.

ARTICLE IV

Status of the Organization

1. The Organization, as an OAU international center, shall have in

Zimbabwe the capacity in its own name to contract, acquire, and

dispose of immovable or movable property.

2. The Organization, its property, and assets shall enjoy immunity

from every form of legal process, except insofar as in any

particular case it has expressly waived its immunity, provided

however that no waiver of such immunity shall be construed to

extend to any measure of execution.

3. The property and assets of the Organization shall be immune from

search, requisition, confiscation, expropriation, and any other

form of interference, whether by executive, administrative,

judicial, or legislative action.

4. The archives of the Organization and, in general, all documents

belonging to it or held by it, wherever located, shall be

inviolable.

5. The Organization, its property, assets, and income shall be

exempt from all forms of direct taxation and from customs duties

and prohibitions and restrictions on imports and exports in

respect of articles, scientific and biological material imported

or exported by the Organization for its official use or in

performance of its functions provided that the quantities of

such articles, scientific and biologial material shall be agreed

between the parties prior to importation. No such property,
assets, articles, scientific and biological materials shall be

disposed of in Zimbabwe otherwise than by prior permission of

the Controller of Customs and Excise.
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6. In any transaction to which the Organization is a party, the

Organization shall be exempt from all stamp duty and other

documentary taxes.

ARTICLE V

Communication and Transport

1. The Organization shall enjoy for its official communications

treatment not less favorable than that accorded by the Government

to other governments, including foreign diplomatic missions in

Zimbabwe or to any other intergovernmental organization.

2. No censorship shall be applied to the official correspondence or

other communications of the Organization. Such immunity shall

extend, without limitation by reason of this enumeration, to

publications, documents, still and moving pictures, films, and

other scientific recordings for the work of the Organization.

3. The Organization shall have the right to use codes and to

dispatch and to use official correspondence and without

limitation by reason of this enumeration, publications,

documents, still and moving pictures, films, and other

scientific recordings, either by courier or in sealed bags,

which shall have the same privileges as diplomatic couriers and

bags.

ARTICLE VI

Access and Residence

1. The appropriate Zimbabwe authorities shall grant to the

following persons the right to enter, sojourn in, transit

through, and exist as necessary for the proper performance of

their functions:

(a) Members of the Board of Directors of the Organization and

their spouses.
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(b) Officials of the Organization and their families.

(c) Persons other than officials of the Organization performing

missions for the Organization and their spouses.

(d) Other persons invited to the Headquarters Seat on official

business and whose names shall be communicated to the

Government by the Managing Director.

(e) Participants in seminars, workshops, training courses,

symposia, and other meetings organized by the Organization.

(f) Trainees who are not nationals of Zimbabwe.

They shall be granted facilities for speedy travel, and visa,
where required, shall be granted promptly.

2. This Article shall not apply to general interruption of

transport and shall not impair the effectiveness of laws and

regulations generally applicable to the operation of the means

of transportation.

3. This Article shall not imply exemption from the obligation to

produce reasonable evidence to establish that persons claiming

the rights granted under this Article are included in the

categories specified in paragraph 1 of this Article nor from the

reasonable application of quarantine and health regulations.

ARTICLE VII

Officials of the Organization

1. Officials of the Organization shall, while in the territory of

Zimbabwe, enjoy the following privileges and immunities:

(a) Immunity from legal process of any kind in respect of words

spoken or written and all acts performed by them in and

during their official duties, which immunity shall continue

notwithstanding that the persons concerned may have ceased

to be officials of the Organization.

(b) Exemption for Officials of the Organization who are not

nationals or residents of Zimbabwe, including their

dependents, from all resident and local taxes, including

taxes imposed on personal income such as salaries,
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emoluments, indemnities, and pensions paid to them by the

Organization. Provided that all the conditions, rules, and

regulations applicable in this connection to officials of

other international organizations who are posted in

Zimbabwe and have been granted similar status by the

Government shall equally apply to the said Officials of the

Organization.

(c) Immunity from national service obligations, provided that,

with respect to Zimbabwe nationals, such exemptions shall

be confined to Officials whose names have by reason of

their duties been placed on a list compiled by the Managing

Director and approved by the Government.

(d) The same privileges in respect of monetary exchange

facilities as are accorded to officials of comparable rank

forming part of diplomatic missions to the Government.

Such privileges shall be subject or prevailing exchange

control regulations.

(e) The same repatriation facilities in time of international

crisis together with members of their families and their

personal employees as those accorded to diplomatic envoys.

(f) Exemption of Officials of the Organization, other than

officials who are nationals of Zimbabwe or who are

permanent foreign residents of Zimbabwe, from any form of

direct taxation on income derived from sources outside

Zimbabwe.

(g) In the case of Officials of the Organization who have been

granted diplomatic status by the Government and who have

been a resident in Zimbabwe for a period of not more than

three (3) years or such other period as may be agreed to by

the Government, freedom, on the same conditions, rules, and

regulations applicable to officials of other international

organizations who are posted in Zimbabwe and have been

granted diplomatic status by the Government, to acquire and

maintain within Zimbabwe out of funds derived from outside

Zimbabwe foreign securities and other property and upon

termination of employment with the Organization, to take
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out of Zimbabwe free from currency exchange restrictions

and through authorized channels the proceeds of the sale of
such property. Such transactions shall be subject to
current exchange control regulations.

(h) The right to import and export free of duties, taxes and
other levies, prohibitions, and restrictions on import
articles intended for their personal and household use
including one motor vehicle for personal use, provided that
such articles are owned and imported by the Officials at
the time of their first arrival in Zimbabwe or at an
interval to be determined by the Controller of Customs and
Excise. In the event of fire, theft, or an accident
causing major damage to a motor vehicle acquired under this
Agreement, the privilege of tax and duty-free purchase of a
replacement vehicle shall be granted to the affected official
subject to the regulations governing sale or disposal of
vehicles of officials of international organizations who
are posted in Zimbabwe. No articles brought to Zimbabwe
under this Agreement shall be disposed of in Zimbabwe
otherwise than by prior permission of the Controller of
Customs and Excise. The export of funds derived from the
sale of personal possessions shall be subject to current
exchange control regulations.

2. Officials of any agency performing functions in connection with
the Organization shall respectively enjoy the privileges and
immunities provided for Officials of equivalent rank of the
Organization under this Agreement.

3. All Officials of the Organization shall be provided with a
special identity card certifying that they are Officials of the
Organization enjoying the privileges and immunities specified in
this Agreement.

4. The privileges and immunities accorded by paragraph 1 of this
Article are granted in the interest of the Organization and not
for the personal benefit of the individuals themselves. The
Managing Director shall have the right and duty to waive the
immunity of any Official of the Organization in cases where, in
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his opinion, such immunity would impede the course of justice

and can be waived without prejudice to the interests of the

Organization. In respect of the Managing Director himself, the

Board of Directors of the Organization shall have the power to

waive immunity.

5. The Organization shall cooperate at all times with the

appropriate Zimbabwe authorities to facilitate the proper

administration of justice; secure the observance of police

regulations; and prevent the occurrence of any abuse in

connection with the privileges, immunities, and facilities

mentioned in this Article.

ARTICLE VIII

Public Services and Utilities

The appropriate Zimbabwe authorities shall endeavor to

exercise to the extent requested by the Managing Director the powers

which they possess with respect to the supply of utility services to

ensure that the Headquarters Seat shall be supplied on equitable

terms with the necessary public services, including electricity,
water, gas, postal, telephone, telegraph and other telecommunication

services, drainage, collection of refuse, and fire protection. In

case of any interruption or threatened interruption of such services,
the appropriate Zimbabwe authorities shall endeavor to consider the

needs of the Organization as being of equal importance with the

similar needs of essential agencies of the Government and shall take

steps accordingly to ensure that the work of the Organization is not

prejudiced.

ARTICLE IX

Cooperation of the Government

The Government shall encourage its Ministries, technical

departments, universities, and other institutions to extend their

full cooperation to the Organization.
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ARTICLE X

Interpretation and Application

1. The provisions of the Charter of the African Center for

Fertilizer Development and this Agreement shall, where they

relate to the same subject matter, be treated wherever possible

as complementary to each other so that provisions of both shall

be applicable and neither shall narrow the effect of the other,

provided however that in any case of absolute conflict, the

provisions of this Agreement shall prevail.

2. The Government and the Organization may enter into such

supplementary agreements as may be necessary to fulfill the

purposes of this Agreement and wherever this Agreement imposes

obligations on the appropriate Zimbabwe authorities or the

Organization, the ultimate responsibility for the fulfillment of

such obligations shall rest with the Government or the

Organization, as the case may be.

3. This Agreement shall be interpreted in the light of its primary

purpose of enabling the Organization fully and efficiently to

discharge its responsibilities and fulfill its objectives.

4. It is acknowledged for the avoidance of doubt that the rights,

privileges, and immunities granted under this Agreement do not

obviate the necessity to comply with and are subject to the

Privileges and Immunities Act (Chapter 28); the Immigration Act,

1979; the Exchange Control Act (Chapter 170); the Customs and

Excise Act (Chapter 177), and any regulations made under those

Acts and any other relevant statutes and regulations of the

Republic of Zimbabwe subsisting from time to time.

ARTICLE XI

Modification of Agreement

Any modification of this Agreement shall be by mutual

consent of the parties hereto.



11

ARTICLE XII

Settlement of Disputes

Any dispute between the Organization and the government

concerning the interpretation or application of this Agreement or of

any supplementary agreement that is not settled by negotiation or

other agreed mode of settlement shall be referred for final decision

to a tribunal of three (3) arbitrators, one to be named by the Managing

Director, one to be named by the Government, and the third to be

chosen by the two persons named, or if they should fail to agree upon

a third, then by the Secretary-General of the Organization of African

Unity (OAU).

ARTICLE XIII

Termination of Agreement

This Agreement and any supplementary agreement entered into

between the Government and the Organization within the scope of its

terms of reference shall cease to be in force two (2) years after

either of the parties hereto shall have given notice in writing to

the other of its decision to terminate the Agreement except as regards

those provisions that may apply to the normal cessation of the

activities of the Organization in Zimbabwe and the disposal of its

property.
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ARTICLE XIV

Entry into Force

This Agreement shall enter into force upon signature.

Done at on this day of

in three (3) originals, in the Arabic, English, and French languages

all texts being equally authentic.

FOR THE ORGANIZATION OF FOR THE GOVERNMENT OF THE

AFRICAN UNITY REPUBLIC OF ZIMBABWE




