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IFDC is a public, nonprofit, international 
organization dedicated to conduct its work 
independently and on a scientifically sound 
basis. IFDC was founded in 197 4 to help in 
the quest for global food security. The 
Center's goal is increasing agricultural pro­
ductivity in a sustainable manner through 
the development and transfer of effective, 
environmentally sound plant nutrient tech­
nology and agricultural marketing expertise. 
The Center has conducted technology trans­
fer activities in more than 120 countries. 
IFDC has contributed to the development 
of human resources and institutional capacity build­
ing in 150 countries through more than 600 training 
programs. Its cadre of scientists and professionals 
provide a unique mix of 
applied research and · 
technology transfer ca­
pabilities. The Center's 
facilities include librar­
ies, laboratories, green­
houses, pilot plant, and 
training facilities. 

Focus 
IFDC's work focuses on: 
• Policy analyses and reform and institutional capac­

ity building to develop competitive markets for ag­
ricultural inputs and outputs; 

• Provision of tools and information for more effi­
cient and environmentally sound management of 
plant nutrients; 

• Information and recommendations to improve and sustain soil fertility 
and land productivity; 

• Provision of technical assistance and knowledge to enhance the efficiency 
and safety of plant nutrient production and supply; 

• Training for human resource development in all areas of work. 
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Acrony1ns 
AAATA Assistance to Albanian Agricultural Trade 

Associations 
ACF Agribusiness Credit Fund 
ACFD African Centre for Fertilizer Development 
ADB Asian Development Bank 
AFADA Albanian Fertilizer and Agricultural Inputs 

Dealers' Association 
AFID African Fertilizer Information Database 
AFM African Fertilizer Market 
AIBDF Agricultural Inputs Business Development 

Fund 
AIMs agricultural input markets 
AIMSP Agricultural Input Market Strengthening 

Project 
AKA Association of Kosovo Agribusiness 
AN ammonium nitrate 
ANMAT Adapting Nutrient Management 

Technologies 
AOAC Association of Official Analytical Chemists 
ARC Agricultural Research Council 
ATOP Agrobased Industries and Technology 

Development Project 
BARC Bangladesh Agricultural Research Council 
BMZ Bundesministerium fiir Wirtschaftliche 

Zusammenarbeit of the Federal Republic of 
Germany 

CASP Collaborative Agribusiness Support 
Program 

CGIAR Consultative Group on International 
Agricultural Research 

CIAT Centro lnternacional de Agricultura Tropical 
CIDA Canadian International Development Agency 
CIMMYT International Maize and Wheat Improvement 

Center 
CIP International Potato Center 
CNDC Combating Nutrient Depletion Consortium 
CONDESAN Consortium for the Sustainable Develop-

ment of the Andean Ecoregion 
COSTBOX Client-Oriented Systems Tool Box 
CPPs crop protection products 
CYTED Programa lberoamericano de Ciencia y 

Tecnologia para el Desarrollo 
DAE Department of Agricultural Extension 
DOD Department for International Development 
DGIS Netherlands Minister for Development 

Cooperation 
DRAEP Direction Regionale de I' Agriculture, de 

I'Eievage et de Ia Peche 
DREAM Dynamic Research Evaluation for 

Management 
DSS decision support system 
DSSAT Decision Support System for 

Agrotechnology Transfer 
EAR European Agency for Reconstruction 
EU European Union 
FAO Food and Agriculture Organization of the 

United Nations 
FGN Federal Government of Nigeria 
FIM Financial Information Management 
GEM Co Greenhouse Emissions Management 

Consortium 
GHG greenhouse gases · 
GIS geographic information system 
GOM Government of Malawi 
GTZ Deutsche Gesellschaft fiir Technische 

Zusammenarbeit 
HABA Horticulture Albanian Business Association 
IAEA International Atomic Energy Agency 
IAPAR Agronomy Institute of Parana 
I CAT Institut de Conseil et d 'Appui Technique 
ICRISAT International Crops Research Institute for 

the Semi-Arid Tropics 
ICSU International Council for Science 

IDCJ 
IDSS 
IFA 
IF AD 

IFPRI 
liT A 

INIA 
IN lAP 

INM 
INRAB 

I NTA 
IPCC 
IRRI 
ISFM 
ISNAR 

ITRA 
JICA 
JIRCAS 

KADP 
KASH 
KCI 
KEAP 

KODAA 
KR2 
MAl 
MARD 

MOS Andes 
MOU 
NARES 

NARS 
NASA 

NGOs 
oswu 
PAGE 

PK 
PR 
PRONAMACHCS 

QUEFTS 

SG2000 
SM-CRSP 

SRFSA 

SSA 
SSP 
SWNM 
TEPCO 
TFI 
TOA 
TSBF 

UDP 
UNFCCC 

US AID 
USDA 
USG 
WARDA 

International Development Cente r of Japan 
information and decision support system 
International Fertilizer Industry Association 
International Fund for Agricultural 
Development 
International Food Policy Research Institute 
International Institute for Tropical 
Agriculture 
National Institute of Agricultural Research 
National Research Institute in Agriculture 
and Livestock 
integrated nutrient management 
National Institute of Agricultural Research 
of Benin 
National Institute of Agricultural Technology 
International Panel on Climate Change 
International Rice Research Institute 
Integrated Soil Fertility Management 
International Service for National Agricul-
tural Research 
lnstitut Togolais de Recherche Agronomique 
Japanese International Cooperation Agency 
Japan International Research Center for 
Agricultural Sciences 
Kosovo Agribusiness Development Program 
Albanian Agribusiness Council 
potassium chloride 
Kosovo Emergency Agricultural-Input 
Program 
Kosovo Dealers and Agri-lnputs Association 
Second Kennedy Round 
Ministry of Agriculture and Irrigation 
Ministry of Agriculture and Rural Develop-
ment 
Management of Soils In the Andes 
Memorandum of Understanding 
national agricultural research and extension 
systems 
national agricultural research systems 
National Aeronautics and Space 
Administration 
nongovernmental organizations 
Consortium on Optimizing Soil Water Use 
Poverty Alleviation, Gender Equity and 
Environment 
phosphate/ potash 
phosphate rock 
Programa Nacional de Manejo de Cuencas 
Hidrograficas y Conservacion de Suelos, 
Peru 
Quantitative Evaluation of the Fertility of 
Tropical Soils 
Sasakawa Global 2000 
Soil Management Collaborative Research 
Support Program 
Sustaining the Restructured Fertilizer Sub-
Sector in Albania 
sub-Saharan Africa 
single superphosphate 
Soil, Water and Nutrient Management 
Tokyo Electric Power Co. 
The Fertilizer Institute 
Tradeoff Analysis 
Tropical Soil Biology and Fertility 
Programme 
urea deep placement 
United Nations Framework Convention on 
Climate Change 
U.S . Agency for International Development 
United States Department of Agriculture 
urea supergranule 
West African Rice Development Association 

(7'fre~ta~in :.J tfie 2/"t cenlWUJ, cmtlined 6-tJ 
:iJ~t. fJlo&Jd W. :JWult, Via !J>~Uknt 
ot tfre ~ !Jo.undatUm, in {U, 

e66alf in t/U, puldicat.Um, wte ual 
~ ta all inWttudUJ.tud "ffd­
cullwud ~emtefi ~ ta­

dalf. J!J9>e ~tee~ tfie 6.~to.ad 

imp~ ~~andnu­

W£nt ~ enuuudituJ fJwm 
tfre 6W-Upiluj ~ tliat wte im­

pacting tfre ewdli and fuunan ~ 

in tfre 2/"t cmlwuf. 

fltie weJt-p~te6ent cfudlenge fa J:J:iJe and o.tfwt6 itw.olaed in inWutatio.lud 
~ ~ fww. ta pwdua nutcfi tnOJte fn.ad em a&ud tfre 6atne anw.unt of land 
witli &66 w.aWt and &66 ~-We l1elieve t1iat fa mut t/U, cfialleluJe, 't£Cetd ~ 

in 6oil degJtadatio.n and tudJdent depletion nut6t 6.e ~ed. 
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S~t6 at :J:J:JJe and otPwt 
inteJtnatUma1 cupticultwtat re­
"ewteli ~ will fuwe fa&,~ 
"~in t&bt app~ fa 

tn£d, tire~ and pwdua 
tnOJre ttuignet~ ot ~ 
pw.ductro.n "lJ"Wm in tire dwJ,. 

o.pinfJ wo.'tld," 0-t wliicli :iJ't. 
JWtdt "peali6, it tire wodd ~ fa 

clou8& it6 f-ood pwduciUm 6Jf 
2040 0-'t 2050, a6 ~, ac­

avtding fa po.ptdatian and nu-

... tJtitio.n ea:p~. at tire "a.nre titne, 
~e fU!W. pwduciUm "'~"~ 
~t p~te6ewe tlie natwtal 'te6owte.e 

~e jcvt jutwt£ ~· 

5o. tn£d, tire~ 4 tire 
216

t cmlwuj, we ~t "eke tire 
ttUJ.ttWd and ea:liiDit tire ~­
"wtlf cuativibj, ~, and 
~ fa "ohre tire f-ood 
pwduciUmp~ 4tlrefU!W. 
cmlwuJ and fietp uduce pew-­
e!d:lJ ClJtlJUitd tire wodd. 

E.5~~ 

eFuWunan 
:J:J:JJe !JJo.wtd 4 ;n~ 

0 ~ ~ de ta acpticuftwta dJ, "igfu 
~ 21' ~~ po.'t d :iJ't. 9lo&Jd 
W. :Jle'tdt, tticep 'te" idente de la 

f}undacicf.n ~' en "u ~C'tita en 
~ta pu6licacUfn, "on~ ~ 
p a'ta to.da" la" O-'lfJani~acio.ne" 
inte'tnacio.nale" de intte" tiffacicin 
cuptiada fuuJ en dia. u :JfJ:JJe ~ 
la" fJ'lande" imp licacio.ne" pa'ta la 

~CJd~de~ 
que ~tan enuuuuulo. a padi't de ~ 
~ caml1io.6 que, ~tan itnpactando. a fa tWuta CJ a ~ "~ ~ ckl "igfu 
21. 

U 'tela "ietnpu p~ente at :J:J:JJe 'I a ~ ~ ~~ en fa~ 
inWtnaciatud ~ afnw- pwducbi mucl'w.6 ma6 ~ en apwaimadamente fa 
~ma cmdidad de teJvteno- con ~ tlfllta CJ l1telt{M fu&vt. ~ que pa'ta 
af!w.ntwt ~te 'tela, "e ck&en ~ta't la6 ~ tetulencia6 en fa~ 
de"~ CJ d ~de~. 
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~ ~ dJJ:J9Je'lo.tJuM 
cent't0-6 inte'tnacianafe6 de 

~tigaciin ~ tetubuin cpu 
6e't tJ-M iO-na'ti0-6 en 6 u fa'tma de 
af'tanta't ef 'teta 'I p 'taduci't 
~ ((ejempfu6 ~ 

de 6 i6tema6 de pw.duccUin en d 
tltlUldo- en u.faj de de6~,'' dJ 
cuaf ef 9J't. :Jle'tdt lia6£a' 6 i ef 
munda lia de dup fica't fa 

pwducciOn de~ liacia ~ 
aii0-6 2 0 4 0 0. 2 0 50, cama 6 e 
uquie'te, 6ef!Un f0-6 exp~ en 
pa6£aci6n 'I ~- a fa lJetZ, 

e6 ta6 nueu.0-6 6 i6 tema6 de 
pwducc«fn de&n pW6ewa't fa {mje 

de 't~0-6 ~ pMa fa6 

~~-

:J>am ajJumtwt ~ utM dJ 6ifJLo. 
21' ~ a6i't d nuunentO- 'I 
~ fa CJt£atilJitMd, difUpncia 
'I deWuninaciO.n nece6~ pMa 
'te6 afu.e't fa6 p 'talifema6 de 

pwducciOn de~ dJ IUJ£lt0-

6 igfa 'I aiJuda't a 'teduci't fa 
polvteaa ~ dJ tltlUldo-. 

E. fl~ 'lJtvtfi 
:J>W6idente 

Junta 9JbtedWa dee J:J9Je 

~---- -------------------------------------------------------

Lettre du President 

/J e6 p 'talifeme6 que p 0-6 e 

~ e'~ence21enu6iede,lJ6 
cpu 6~ pm 9J't ~ W. Jleult, 
Vice-p'te6ident de fa :Jandatian 

~' dan6 60-n wdide ci-ittclu.6, 
co.n6tituent aujowul'fmi de ~ 
defi6 powt ~ fe-6 O-'tl}ani6 atian6 
~ de~ cuptica&. 
.£' J:J9Je e6t co.n6cient de6 imp~ 

~ ~ mdicaux ~fa u.ie de fa planete et ceUe de6 ~ f1uunain6 

en ce 21enu 6iede, clatt6 ee cW.maitre de f' at;pticullwte et de fa ffe6tUm de6 ilimettk 
~de6p~. 

£e pW66ant difi pau't f' J:J9Je et ~ ~ pwtlk6 imp~ dan6 e at;pticullwte 
itrWtnatUJJude e6t d' ~ fa pw.ducl«ut alimentabre 6U't fa m£nre 6upeJt/ide 
cultWie et en utili6ant ttUJ.in6 d' eau et de main-d' C£UWte • .NO-U6 ~ fa cotUJicti.an 
cpu pO-U'tlfp~, ~ ~ actue~ de~de6 6~ etd'ipui6enwd 

de6 ilimettk ~ de6 p~ doitJmtevre~~-
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Si, cmnme te di.nuuWtent lu 
e.a;pe!d6 en, tiUIIielte ck population 
el ck nubtitiM., lenumd.e d8it dou­
llelt, 64 pudttdi.M alitnentabte a 
t'~ 2040 (J.U 2050, tu 
6~ ck t'3!i9Je et em 
aubte6~~ck 
.. __ A,._ •• _A,._ -nnul;oA/)LII d • '/ll, :::;~.,,. 
~~~~ 

de6 td6io.nnai4u daM leu'i6 
app'UU1ie6 p11Wt ~ te difi, et 
p'UUlubte cUwan.ta.ge du tt ui-

~ ck 6tpWHu ck p~ 
fUur, ~ iluuuudewt.6 clan6 
&,pmpen-' dmrt 
pcvtk !Dtt 3&ulL &, ~ 

6tpWHu ck puductio.n cloioml 
en nWne femp6 pweJUJ.eJt, ta 6a6e 
em U666wtce6 natwtelle6 pOUlt 
le6 ~ fulwtu. 

!ltu~~t ~ tu dif.i6 du 21,. 
6iecle, tuUl6 ~ 6tWVt le mo-­

ment et f,~Wt,e mcmtu de 
dhuu.tement, ck CltialiuiU et ck 
J~---·--!!--·!!-- J ___ . ~-- • it: t• 
~"'""' ""Ul~ 
u.Uant a, w~ tu p~ 
dep~~eta 
tdduiJte fa paUUJUll, dan-6 k 
~ 

£.9~ 'ljoJt 
!lwidentdu 

&Melt tftulmini6tul1Um ck 
t'3!i!De 

t tfre daum 4 tfre 21dt cenlwuj, :J!i:Oe ~ poi6ed fu ttW!l tfre ~ 4 a dtpuunic ~ 
twud ~ment ~ and tfre ~iluj tmJJdd', ~t fa't f,ood 6ecwtihf. :Owtilu] 

2000J2001 tfre eenwt ~ ~ ~ ~ a6 ~ fuwe. tJtatJ.eled along tfre 1UUUl fu 

f,ood 6ecwtihf witli 0-Wi pcvdlwt6 in tfre ~iluj ~ and tfre ~iluj trUVtfret ~. 

:In 93~fi, Vietnmn, and .Nepal O-Wt 'IU~ and tluWt counWtp~ au lielpituJ fu ~tc£ 

nibto.gen la6"~ ftw.m 'tice, ~ fu pw.duce nwre f,ood in a ttUUUWt tliat ~ nwre crut efJectWe and ttWJte 

~ 6o.und • .Nea:t, 0-Wi jo.wuwJ ~ talien U6 to. ~0.00. fu a66~t tliat puwi.nce'6 p'tWak 
6edo4 enbt.eplteiU!llM fu ~an~~" 6f#Wn tliat can"~ ru a cataltpt fu lfuMt tfre 
puwi.nce'6 f,ood p!WdudUm ~.a new oentwre in~~ 0-Wi 'IU~- WO-JtiUng witli 
tfiat cm.uWuJ'6 fa!uneM and 6-U6~"~ ru tfietJ atWnpt to.launclt a nuvtftet ~· eontinuing tfre 
P~" nuuk in at&utia, O-Wt tnattl'retUuj ea:peJd6 au ru6~tiluj tfre new miJ.anian fluuk ruMJciatiO#t<) 

a6 tfietJ nduuvtli witli odwt ~ to. enliana tliat cm.uWuJ'6 ~~" ~ment • .JKoa.. 
ituJ nea:t w. {a!uneM' ~ in 5tup., ~ ~" ~ 6Wuj nuuk 6.tJ tfre :Jnhfptated So.i£ !ieJdiiib; 
.Management ff~ in 66 villa~ 4 7 ~, witli nwre tfian 1,400 fa!uneM and 19 odwt 
~ CtUJPeJUdinff· Ventwting nea:t to. Uuuptalf, ~find an :J!i:Oe '~Uewtefwt "tudqiru; waJf" 
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fu lielp 'telhta tire w~ """oeiaUd witli etWi­

!UUltneldal ~e 4/«t fu; inbw.ducinfJ cur 
1UJ.IW.I11ic p~tadi~ tPtat lte'.)uit in itu;lt.ea()ed u-
rruuud oJ avt&m d«v.xide f!w.m tire attn&pfwre, 
tfllm afiettiatituJ tire pJUJMem oJ gio6al wwun­

inff. 5~ twJdli fu Ecuadtvt and flem, we 
find atW1fwt :J:J:Oe ,.,cienti;.,t engaged in a rot­
~ p'tOjed fu emplmf a poliaj ~imt 
'-'uppOJd '-'tptem ~ed em t'tadeoiJ ~~ 
oJ cupticultwtat pwdudion '-'tpWm. 5~ '-'tp­

tem will """~t ~imt ~ in """e()"infl 
tire '-'"'-'tai.naDilitff oJ eai,()tituj ~' tire 
potenlialfwt cukpt«m oJ ~ '.)U'-'-

taina6£e ~' and tire eamomic and 
etWiJuJnnwttat OOIM~ ojpoficlj ~~ 
fwt p~, ~ '-'ecwtihf, and '-'"'-'tai.naDilitff 
oJ tire cupw--eJUI.bur.nment. ~tire pace 
oJ tire dwJopment oJ cupticultwtat input '-'up­
plq, "'Ptam in Malawi and .Nig.e!tia, :J:J:Oe 
~ 6een "'-''-'~tituJ tlw.6e ~ in tliebt, pwt,­
"uit oJ ~ '-'ecwtihf fu; p!UmWLinfJ tire dwe£­
opnwd oJ wdt-functio.nin'J input~ '.)0-

tltat tliebt, ~ can fuwe, ~lJ and aflwtd­
a6te ~" fu cupticultwtat inp~. 

:If we au fu """~t in tire afiettiation oJ poa­
edlj ww.und tire gfu6e in tire 21~t cenlwuj, we 

'"""'t enftance, and en.lwtg,e 0-UJt, p~ in 
tire dwJoping ~ and dwJoping nuvt­

fret ~. We '"""'t pwt,'.)ue. inlwuativ.e cw­
e/Ule/,) oJ cupticultwtat and 'tWtld dwJopnwd 
tfud will ~t lielp fu 'telhta pCW-e!dlf and pw­
mote foo-d '-'ecwtihf· at tire "ame time, we '"""'t 
p'UJ..t1UJ.k pdicie-6 tliat wilt not d~ tfte 

tudwtcd lte'.)~. 5/ie wad ~ fum; and ~" 
tltaltded, 6ut tire poUnliat fwt maiWuj a dif­
~i;.,guat. 

Clmit !Jl. 9lo.tJ 
:J:J:oe f/lte'.)Uknt and 

eltkf ~ fJfJiceJt, 

t anuurece/t. del '-'iff& 21' et :J:J:Oe e()fa li6UJ. pwta ajlumUvt ~ ~ de un atn6ienU dituimico. en 
el ~cww.lto. cuptirola lJ en la ~cpuda de la "~ de ~ en el ttUUUUJ. en~ de 

~cww.lto.. :Otvtanh 2000/2001 el ~ Aa ~ muneJW-()0-'.) ~ a ~mdida cpu fietno.,., ~ 
et camilw.fiacia la "~de~ cc.n tute'.)t'UJ.() "ocio.6 en eru pcWe() en ~cww.lto.lJ ~ 
de ~ en ~cww.lto.. 

En 91~/i, Vietnam lJ .Nepal ~t'UJ.() ~~ lJ """' conbtap~ e()Mn ayudanda a 
~ ~ p~ de~ en~ campO-() de aJtJt04 pwta pwducilt rnatjO't can1idad de~ 
en una fMma cc.n t1UUJOit ef-edividad de CO-()fu'.) lJ nt.ti6 ~ ~-~' tute()t'UJ. 
camiJw. IUJ-() Aa ltet.tado. a :JwCUUJ. pwta plte'.)twt ""~Wtcia a ~ emplte'.)wti& del "e.cto.lt p'iWado. de e()a 
p'UWincia con el /in de ~~ un "i6tema de~ qae pue.da "ewilt de~ pevta 
impul,.,wt,fru ~ depwducciOnde ~en lap'UWincia. Una nuwa actWidad en~ 
etiClUtlbta a tute'.)t'tru ~~ t'ta6ajatulo. cc.n ~ ~ lJ negocio~ del p€W at tJtataJt de 
~e a una atpticultwta de~. eontimu:utdo- el p~0- fuJw- en alliania, ~t'UJ.() ea:p~ 
en nwteadeo. e()Mn ""~tiendo- a ~ fUlWa() ""~ de ronwteiO- a m~dida qae ~~ ftacen enlaa 
cc.n ~ ~ pevta aunwdaJt. et ~cww.lto. de eru ~del peW. s~ luego. a 
eru campO-() de eru ~en 50-fj0-, dO-nde ~ eru ~cpu ()e e()Mn ~PM d fl~ 
:J~ de~ de !Jemlidad de sue.eru en 66 ~ de 7 pcWe(), con nt.ti6 de 1,400 ~ 
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lf 19 ~nizacio.n~ que ~tan co.o.pe.Jt.ando.. 
Vmjando. ~a£ UulfJlUUJ, ~ a tm 

~ti9ado4 del :J:J~e ~tudiando. ~ de 
ayu.da~t a Ji:jminuiJt ~ ~~ ~CJCiad.ru ron~ 
~ de ~ cun8iudcd a£ implanuvt 
pro~ qu.e ~ufhn en Wf, ttUUJO't 'tdiJw_ del 
diO.xida de ccvtfw.tw. de fa a.tnuf.6~, ~i alilJiando_ 

d pw.&&ma del~ glo6al.1Jendo­
a£ fW.1tte fuu:ia d &:u.ado4tj !J>eJUi ~ a 

o.t~to. cienti/ico. t~ta6.aj.ando. en un p 'iO.lfecto. 
~pam emplea!t tm 6~Wna de apCJ.tfCJ. 
pa~ia la Umr.a de deci6~ 6.a6 ado. 6o.6.u d 
cuuili6~ de~ de dat0-6 de~ "~Wna6 
~ de pwduc.ciOn. lAte "~lema ayudwui 
a fa6 pe'i6~ a cwtfPJ- de fa6 to.ma6 de ~iolre6 
a w.alu.wt fa 6ll6te.na6ilidad de fa6 ~ 
ea:i6te.nte6, dpol:encial de cukpcidn de~ 
am6ientaf.nwtte6ll6~, 'lfa6 ron6~ 
~ lf ~ de fa6 ~iolre6 de 
po.Utica" pa~ta la po.6.~teza, 6egu~tidad de 
~ lf 6ll6te.nta6ifidad del ~-am6.iettre. 
~d'tittno. del de6cwudf.o.de~ 6i6~ 
de 6wnini.6t't0- de WWIW6 ~ en .M.aiawi 
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''Challenges for 
Agriculture in the 21st 

Century"­
A synopsis of a keynote 

address presented during 
an IFDC-organized 

symposium at the annual 
meeting of the American 

Society of Agronomy in 
November 2000. 

T he broad changes influencing the earth and the 
human species in the 21st century have innumer­
able interconnected implications for agriculture and nu­

trient management. Some interactions of socioeconomic changes 
with biophysical and technological changes seem clear from this 
vantage point, while others will surely catch us by surprise. It 

seems certain that it will be necessary to produce a lot more food on about the same amount of land, with less 
water and with less labor. It also seems certain that over the long run society will demand similar environmental 
standards from agriculture as it demands from other sectors. This means that externalities will increasingly be 
internalized or regulated in some way. 

The challenge of producing more output with less 
land, water, and labor is not new. It has been 

the driving force for agricultural inten­
sification for some decades , and it 
seems to have been met successfully, 
at least in the temperate regions. But 
there are worrying elements that be­
gin to emerge when one closely ex­
amines trends in controlled long-term 
experiments. In the United States, 
Development of higher yielding vari­

:eties which are more water efficient 
~=·-~iiliiiii••~----~.;;_..,;.:.;.. .... ~...,~lllli!lr-- and disease resistant appears to be un-

able to overcome the decline in biological sustainability in the semiarid Pacific Northwest. In many situations, 
crop yields decline over time when inputs are held constant and increase only with application of increasing 
amounts of inputs. In Missouri, analysis of long-term trial data from the Sanborn Field indicated "continuous 
culture of wheat without the use of fungicides and insecticides was not sustainable even when adequate nutrition 
was supplied. These kinds of results suggest that even in temperate regions maintaining yield and long-run 
productivity requires continuous adjustment in cultivars and cropping practices. While the available evidence is 
not as rich, it seems more difficult to maintain productivity in the tropics and subtropics. 
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Stagnating yields in the wheat-rice system in the Punjab of India 
and Pakistan more than a decade ago led to an organized inter­
national effort to understand those changes. Declining yields on 
the International Rice Research Institute experiment station in 
plots where rice was continuously cultivated raised questions 20 
years ago that are still unresolved. In fact , after a review of the 
evidence, two accomplished analysts conclude: "Particularly dis­
turbing is the complete lack of long-term experiments on irri­
gated rice systems which document that it is even possible to 
produce sustainable increases in rice production over time." 

These challenges seem associated with loss of soil quality and 
increased soil health problems. A recent comprehensive quanti­
tative analysis for the Punjab of many factors that affect crop 
yields in farmers' fields indicates that the effects of controllable 
production factors like varieties , fertilizer, pesticides, and quan­
tity of irrigation water are being offset by deterioration in the 
quality of soil, water and other biotic resources. A similar analysis 
for China has linked several indicators of soil stress to reduced 
productivity. 

It is now clear that agricultural intensification can have negative 
local consequences, such as increased erosion, lowered soil fertil­
ity, and reduced biodiversity, negative regional consequences such 
as pollution of ground water and eutrophication of rivers and 
lakes; and negative global consequences, including impacts on 

atmospheric constituents and climate. " The objective of much work in the sustainable agriculture area is to 
devise ecologically based management strategies that can increase the sustainability of agricultural production 
while reducing off-site consequences. 

Achieving this objective is a huge challenge. Even simply devising appropriate definitions and indicators of 
sustainability or its absence is a challenge. Without getting into the range of views on sustainable agriculture, I 
will conclude with several vignettes of innovative production systems in the developing world. Each raises 
questions by appearing to give spectacular gains over the usual practices-each has been either ignored or 
ridiculed by the mainstream agricultural establishment. The challenge that I leave with you is to evaluate such 
systems in order to confirm or reject the incredible reports and, if confirmed, to explain them. 

lllll•t;olmuch work Ia the sustainable agriculture 
f--t91118 eaologlc:ally baaed maaageaaeDt lltl'&tegiM 

_.. .. &be sustalnabUity of agricultural 
recblclllg off-site coaaequeacas. 

The first system is the System of Rice Intensification developed by Tefsay Saina, a nongovernmental organiza­
tion in Madagascar and "discovered" by Norman Uphoff, a political scientist at Cornell. In this system very 
young (e .g. , eight-day-old) rice seedlings are transplanted rather than the more usual 21 to 30 day-old seedlings; 
seedlings are spaced at 25 em apart which is wider than normal; one seedling per hill is transplanted compared 
with the usual practice of 5-9 seedlings per hill; the paddy fields are saturated but standing water is avoided. If it 
does not rain, water is added to a depth of one or two em and fields allowed to dry for several days before water 
is added again. First , weeding is done 8 to 10 days after transplanting and 3 or more times thereafter with a 
rotary push hoe; composted manure is applied. The plants tiller profusely and produce yields in the range of 8 
to 10 t/ ha in areas where most farmers get less than 2 t/ha. 
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A second example of an unusual technique providing apparently high efficiency is the growing of maize in "pits" 
in Njombe District in the Southern Highlands of Tanzania. The dominant soils are red kaolinitic clays with 
moderate natural fertility and medium-to-high water holding capacity. Under conventional tillage they degrade 
quickly through compaction, and plant rooting is shallow. Apparently developed by a local farmer, the tech­
nique "involves digging pits 60-120 em in diameter, 30-60 em deep, and 75-100 em apart. Crop residues and 
manure (one bucket of 20 liters) are put into each pit and mixed with topsoil, 20-25 maize seeds are then sown 
in each pit and later thinned to 15-18 plants depending on the size of 
the pit. He topdresses the pits with a mixture of manure slurry from the Over the next several de­
kraal floor and urine collected with his piped system." He harvested 20 
bags per acre with the technique as compared to 5 bags/ acre when 
planted the conventional way. A quick survey of farmers in several 
villages of Njombe District in June 1999 found that 71 farmers had 
already adopted or were adopting the innovation. 

Deliberate mixing of species or genotypes in one crop field is a mark of 
traditional farming often thought to be a risk aversion strategy to com­
bat yield variability. It may also promote greater output by reducing 
pests and pathogens. One recent report of a large-scale experiment to 
test the idea provides dramatic evidence. Farmers, researchers and 
extension personnel in five townships in Yunnan Province, China, co­
operated to compare rice production in monocropped with mixed­
variety stands. Hybrids normally are planted on over 95% of the fields , 

cades, the world will re­
quire considerably more 
food than is produced to­
day, on the order of a dou­
bling by 2040 or 2050 .... It 
will take considerable 
new research to devise 
systems that can meet 
food needs while preserv­
ing the resource base for 
the long term beyond. 

and yields commonly approach 10 t/ha. Foliar fungicide application is common. Glutinous or "sticky" rice 
varieties are highly valued for their use in specialty foods, but they are highly susceptible to the blast disease. 
One row of blast-susceptible sticky rice was planted between four rows of blast-resistant hybrid rice. In 1998 
farmers followed the procedure on 812 ha, and in 1999 it spread to 3,342 ha. Land equivalent ratios, "indicate 
that an average of 1.18 ha of monoculture cropland would need to be planted to provide the same amount of 
hybrid and glutinous rice as were produced in 1 ha of mixture. " By the end of the two-year program fungicidal 
sprays were no longer used. 

Over the next several decades, the world will require considerably more food than is produced today, on the 
order of a doubling by 2040 or 2050 . Much of this food will have to be produced by people in developing 
countries, either from intensification of present production systems or by bringing new land into production or 
by some combination. Expanding the area cultivated directly competes with land for wildlife and environmental 
uses, while intensification following "conventional" practices seems problematic based on experience to date. It 
will take considerable new research to devise systems that can meet food needs while preserving the resource 
base for the long term beyond. 
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·ghl. 
Achievements, 
2000/2001 

The beginning of 
the 2tst century 

brougbtnew 
cballenges to D'DC 

• It strived to do its 
part Ill iDcreasblg 

food security for 
people 1D tbe D.llllll 

developing 
countries. 

lntraductlan 

The beginning of the 21st century brought new challenges to IFDC as it strived to do its part in increasing 
food security for people in the developing countries. These challenges encouraged the Center to pursue 
more innovative technologies such as a decision support system (DSS) that links a geographic information 
system (GIS), a crop modeling system, and an economic model to assist decision makers as they implement 
agricultural policy, assign priorities, and allocate limited resources. Another example of an innovative tech­
n?logy that was developed is an information and decision support system (lOSS) that includes crop models, 
chmate outlooks, remotely sensed information on weather and crop production, data on prices and costs, 
and land use. To assist the public and private sectors, donors, and nongovernmental organizations (NGOs) 
in sub-Saharan Africa , IFDC took the lead in developing a strategic framework to build an efficient and 
competitive agricultural input supply system. This valuable blueprint 
will significantly increase the supply of and improve smallholder farmer 
access to modern inputs through strengthened open and competitive 
markets and dealer networks. In the following highlights of IFDC 
activities during 2000/ 2001 in research and development, technol­
ogy transfer, and human resource development, it is evident that the 
Center's work is (1) increasing smallholder access to improved agri­
cultural inputs, (2) improving and expanding private sector 
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agribusiness, (3) providing technical advice to developing-country partners, (4) taking international leadership 
roles in addressing African soil nutrient issues, (5) pursuing the development of new technologies, (6) developing 
ecologically sound agriculture, and (7) conducting innovative training programs to strengthen agricultural and 
economic development. 

lncrea•lng !imaiHialder Ar::ceB!I to Improved Agricultural lnpubl 

• Agribusiness Successes of the Bangladesh Project 
With funding from the U.S. Agency for International Development (USAID) and the Government of Bangladesh, 
the Agrobased Industries and Technology Development Project (ATOP) operated from January 1995 through 
July 2000. The project aimed to increase productive employment in agriculture and related enterprises by 
encouraging adoption of favorable policy enactment, market-driven technology development and transfer 
and by providing agro-enterprises with information and access to credit. In addition to fortifying the many 
successes resulting from the first four years of the project, FY 1999-2000 activities also yielded important 
accomplishments. For example, during 2000, ATOP assisted in promoting deep placement of urea supergranules 
(USG) to 700,000 farmers, creating 9,000 person years of employment and increasing paddy production by 
400,000 mt valued at US $65.9 million during FY 1999-2000. 

• Village- and Regional-Level Integrated Soil Fertility Management Projects in West Africa 
With financing from the International Fertilizer Industry Association's (IFA) "Farmers and Sustainable Agricul­
tural Development" project, USAID's "Farmers for the Future" project, and Bundesministerium fur 
Wirtschaftliche Zusammenarbeit of the Federal Republic of Germany's (BMZ's) Improving Integrated Nutrient 
Management Practices on Small Farms in Africa-a Combating Nutrient Depletion Consortium project 
(CNDC2), important progress has been made to extend Integrated Soil Fertility Management (ISFM) strategies 
on the village and regional levels in West Africa. In 2000/ 2001 the project covered 7 countries, 14 pilot sites, 
and 66 villages. New pilot sites were established in Burkina Faso, Mali, Ghana, and Nigeria. Strategic site 
selection, i.e. , selecting zones and villages with relative advantages to adopt ISFM strategies, and consequent 
application of participatory-mutual learning-approaches during a three-phased project cycle (i.e., diagno­
sis, experimentation and pre-extension, extension and capitalization of institutional change) are key elements. 
Long-term dependency of farmers on "the project" is avoided . Institutional support concentrated on the 
organization and management of revolving funds by the farmers themselves , on the marketing of agricultural 
products, and on the distribution of inputs (involving both farmers and local-level input dealers). Pre-extension 
strategies like farmer-to-farmer visits and "open days" have promoted interest in ISFM strategies in the pilot 
zones. As a consequence, demand for fertilizers, improved seeds, and other agricultural inputs is rising rapidly 
in the pilot villages. However, for large-scale extension of the project within the pilot zones, more funds will be 
needed to enable farmers to increase fertilizer use efficiencies, to train extension agents, and to strengthen 
professional capacities of farmers' organizations and input dealers' networks during a short transitional pe­
riod. Inconsistent government policies also often hinder increased and effective implementation of the private 
sector. Despite these observations, the project is developing an adequate and efficient approach to stimulate 
agricultural intensification in well-targeted zones of West Africa. 

The project addresses the constraint of soil nutrient depletion in East, Central, and West Africa through a 
coordinated approach involving existing consortia and networks associated with the CNDC of the Consulta­
tive Group on International Agricultural Research (CGIAR) system-wide program on Soil, Water and Nutrient 
Management (SWNM). The objective of the project is to increase the capacity of small-scale farmers in Africa 
to develop, adapt and use integrated nutrient management (INM) strategies. CNDC2 is implemented via the 
SWNM program, co-convened by Centro Internacional de Agricultura Tropical (CIAT) and CNDC, co-con­
vened by the Tropical Soil Biology and Fertility programme (TSBF) and IFDC. CIAT, TSBF, and IFDC are the 
main international agricultural research centers involved. In West Africa the CNDC2 project focuses on the 
central zones in Togo and Benin, both cotton-growing areas. The CNDC2 project started its activities in July 
1999, with a country meeting in Sokode, Togo, as foreseen in the project document, based on a workshop in 
Kampala. Partner institutions involved in Togo are the Institut de Conseil et d'Appui Technique (ICAT), the 
Institut Togolais de Recherche Agronomique (ITRA), and the Direction Regionale de !'Agriculture, de l'Eievage 
et de Ia Peche (DRAEP). The National Institute of Agricultural Research of Benin (INRAB) coordinates the 
activities in Benin. 
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• The Albanian Fertilizer and Agricultural Inputs Dealers' Asso­
ciation (AFADA) and Other Trade Association Activities 
In Albania work has continued in developing private sector extension 
services through the trade associations utilizing the Technology Trans­
fer Centers set up originally by AFADA. Field days and demonstrations 
have been held on new potato varieties, farm machinery and potato 
harvesting equipment. Training has continued in extension methodol­
ogy for the private sector to ensure that new ideas and technology are 
communicated to farmer customers. 

• Sustaining the Restructured Fertilizer Sub-Sector in Albania 
(SRFSA) 
At the end of 1999 IFDC successfully completed a 4-year project to 
sustain the restructured fertilizer sub-sector in Albania. This project built 
on a previous IFDC project that established an effective private fertilizer 
market in the Balkan country.With a total funding of about US $8.6 
million, the project met or surpassed the goals established for the SRFSA 
project. As a result of the project, fertilizer imports rose from 32,000 
tonnes in 1995 to 75,000 tonnes in 1998 and 1999. Private enter­
prises now supply 100% of fertilizers, 95% of crop protection chemi­
cals, and 80% of seeds. Seventy-four percent of dealer imports are 
self-financed. Now fertilizers are used by 80% of farmers in Albania. 

• Ko sovo Emergency Agricultural-Input Program 
In view of IFDC's success in establishing a private-sector agricultural-input network in neighboring Albania, 
USAID provided the Center with a US $7 50,000 emergency grant to assess the emergency requirements for 
agricultural inputs for the next cropping season and the technical assistance needed to support the organiza­
tion. of a private-sector distribution network in Kosovo. During its 8-month duration, the Kosovo Emergency 
Agncultural-Input Program (KEAP) was able to identify 150 input dealers and 18 importers that would serve 
as a backbone to the agricultural-input distribution system and helped them form a trade association. The 
project also disseminated assessments of input requirements; assessed damages and provided advice to flour 
and feed millers , vegetable processors, and seed producers; established associations of flour millers and feed 
and poultry producers; provided policy rec­
ommendations on trade, taxation, and regu­
lations; and helped establish contacts with 
regional suppliers resulting in importation of 
4, 000 tonnes of fertilizer and 800 tonnes of 
seed potatoes. The results of KEAP encour­
aged USAID to fund a 2-year project, cur­
rently under execution, to strengthen the 
agribusiness sector. 

• Fertilizer Assistance in Kosovo 
With funding from the European Agency for 
Reconstruction (EAR), IFDC brought into 
Kosovo 20,000 tons of fertilizers and intro­
duced them to the private sector in a market­
friendly manner, which strengthened the input 
supply sector. There were 111 successful purchasers of 360 lots, raising almost 6.3 million OM. This has 
increased the commercial availability of fertilizer in the province and supplied funds for an agribusiness credit 
fund. 
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• Mozambique Project 
In Mozambique IFDC is undertaking a 2-year development effort, referred to as 
the Agricultural Input Market Strengthening Project. This project is geared toward 
improving access to agricultural inputs in that country through a market-driven 
approach. The project is seeking to improve agricultural input market conditions­
a prerequisite to enhanced and expanded trade and investment in the agricultural 
inputs market. The two main goals of the project are: 
- To create a policy environment that is conducive to private-sector investment in 

agricultural inputs markets, including assisting the Ministry of Agriculture and 
Rural Development (MARD) in reforming the Second Kennedy Round com­
modity grants program of the Government of Japan to make it compatible with 
commercially sustainable procedures and 

- To assess the requirements to establish an agricultural inputs regulatory system 
in Mozambique and prepare a draft law and regulations for controlling the qual­
ity of agricultural inputs during import and distribution. 

Improving and Expanding 
Prlvate-!iertar Agrlbu•lne-

• ATDP Achievements in Agribusiness 
The ATOP played a leading role in transforming attitudes toward agribusiness in Bangladesh. The project 
demonstrated the opportunities for commercial agriculture and encouraged a first generation of agro-entre­
preneurs to explore new paths and opportunities. The project in many cases exceeded its primary contractual 
targets as follows: 
(1) Against a target of 100,000 over the five years , 700,000 farmers adopted more productive, environmen-

tally sound technology (mainly through the use of USG fertilizer). 
(2) Compared with a target of 80, contract grower arrangements numbered 172. 
(3) Investments and loans made in agribusiness totaled 12,700, nearly double the target of 7,000. 
(4) Representing 2.5 times the goal, $257 million in credit and investment was realized. 
(5) Versus a target of 130,000, new jobs in agribusiness were created for 70,000 people. 
(6) Over 50 significant policy reforms were enacted. 

• Assistance to Albanian Agricultural Trade Associations (AAATA) Project 
In the AAATA project in Albania, IFDC initiated a contract between the subcontractor the Collaborative , 
Agribusiness Support Program (CASP), led by Mississippi State University, and Agridev, an Israeli agribusiness 
consulting company, which has access to a wide range of consulting skills in agribusiness and developing­
country experience. As a result a full-time Israeli agribusiness technologist is working in Albania, and IFDC has 
signed a Memorandum of Understanding (MOU) with Agridev to cooperate on agribusiness projects globally. 
The experience to date has been very positive. 

• Kosovo Project 
In June 2000 IFDC began a two-year agribusiness development project that covers trade association develop­
ment, policy reform, private sector extension services, agribusiness technical assistance, and credit facilita-
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tion. A pilot credit scheme was initiated for input dealers, poultry producers, and feed mills with a Dutch 
NGO. IFDC has established and is developing three trade associations (inputs, poultry, milling) and an 
agribusiness advocacy association, the Association of Kosovo Agribusiness (AKA). This has achieved benefi­
cial policy reforms in import duties and taxation. IFDC submitted proposals to the United States Department 
of Agriculture (USDA) for the monetization of imported feed grains and protein meal to create agribusiness 
revolving credit funds in both Albania and Kosovo. 

Pra~dlng Technical Advice m DI!YI!Iaplng-(:auntry Partner• 

• Completed Tanzania Report 
Under the IFDC/Sasakawa Global 2000 (SG 2000) collaborative arrangement, a study was completed on 
"Revitalizing the Fertilizer Market in Tanzania: Challenges and Opportunities." The study identified various 
constraints affecting the performance of the fertilizer market in Tanzania and suggested policy measures 
related to capacity building and a favorable policy environment for strengthening the functioning of the 
fertilizer market. 

• Completed a Strategic Frame­
work for Agri-lnput Supply 
for Sub-Saharan Africa (SSA) 
The goal is to guide interested stake­
holders, including donors and na­
tional governments, in promoting 
sustainable agricultural input supply 
systems in SSA by providing a ge­
neric road map to strategically 
strengthen the private sector and al­
low the public sector, donors and 
NGOs to more actively fulfill their 
necessary functions. The frame­
work, published in French and En­
glish, was ratified in a workshop held 
in Addis Ababa, Ethiopia, involving 
continent-wide stakeholders from 
the private and public sectors, do­
nors, and NGOs. One of the recommendations of the work­
shop was to validate this framework in specific countries. 

• Completed Malawi Action Plan Report 
Malawi was the first country where the generic framework 
was used to develop a specific country action plan. The goal 
of this study was to significantly increase the supply of and 
improve smallholder farmer access to modern inputs through 
strengthening open and competitive markets and dealer net­
works. The plan provides an assessment of the agri-inputs 
markets and constraints to improved efficiency and offers 
recommendations for their removal. It was widely accepted 
by stakeholders in Malawi, including the Government of 
Malawi (GOM) and donors. Remarkably, the European Union 
(EU), World Bank, USAID, and the Department for Interna­
tional Development (DfiD), United Kingdom, jointly funded 
this work. The Action Plan document was used by the Min­
istry of Agriculture and Irrigation (MAl) to develop a broader 
project proposal on input and output market development. 
The proposal is being considered by various donors for pos­
sible funding. 
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• Completed Input Sector Needs 
Assessment for Nigeria 
With partial funding support from SG 
2000 and in collaboration with the 
International Institute for Tropical Ag­
riculture (llTA) and the West African 
Rice Development Association 
(WARDA), IFDC took the lead in con­
ducting an assessment of the agricul­
tural input markets in Nigeria. The 
Federal Government of Nigeria and 
USAID also participated in the assess­
ment work. Policy instability, lack of 
human capital and poor implemen­
tation of the regulatory frameworks 
lead to inadequate and untimely sup­
ply of inputs-improved seed, fertil­
izers , and crop protection 
products-for the farmers. A national 
stakeholder's workshop developed 
consensus about measures to be 
implemented to improve the function­
ing of the input markets. 

• Fertilizer Control Order for 
Cameroon, Ghana, and 
Mozambique 
With funding from diverse sources, in­
cluding various donors and even di­
rect national funding, IFDC is assisting 
countries such as Cameroon, Ghana, 
and Mozambique in setting up con­
sumer regulatory systems for fertiliz­
ers. Regulatory systems are necessary 
to protect the consumers and the deal­
ers of agricultural inputs. In 
Mozambique, IFDC specialists are 
developing regulatory systems for fer­
tilizers and crop protection products. 
An initial assessment has been per­
formed to determine the activities that 
are required to establish such a sys­
tem in each case. This assessment will 
be followed by the preparation of 
manuals, laboratory designs, equip­
ment lists, inspection procedures, and 
in some cases even drafting the regu­
latory law and regulations. 



Taking lnternl!ltlanal Leader•hlp Role. In 
Addre-lng AITican !iall Nutrient •••ue• 

• Sustainable Agricultural Production and Market Development 
The goal of the project, Sustainable Agricultural Production and Market De~~lopment, is t~e prom~tion of 
sustainable agricultural production and market development through the proVIsion of market mformatlon and 
through technical assistance to governments of Burkina Faso and other countri~s to develop natio~al strate­
gies and action plans for soil fertility management. This project was completed m June 2000. Dunng 2000 
the project accomplished the following : 

(1) Relevant soil fertility information, including fertilizer market intelligence was provided to various stake­
holders through the publication of the monthly African Fertilizer Market (AFM) bulletin and its special issue 
(in English and French). The main theme addressed in the last special issue was on the use of phosphate 
rock for soil fertility improvement in African agriculture. 

(2) The World Bank and the Food and Agriculture Organization of the United Nations (FAO) investment 
center collaborated with IFDC to undertake joint missions to review and analyze the input distribution 
systems in Mali, Ghana, and Guinea to provide baseline documents and recommendations on which to 
base the country's agricultural intensification in the national action plans. 

(3) The African Fertilizer Information Database (AFID) has been restructured and expanded with assistance 
from international software engineers. It aims at analyzing the profitability of fertilizer use and various 
issues related to soil fertility, taking into account different crops and agroecological and socioeconomic 
conditions. 

• Favorable Socioeconomic and Policy Environments for Soil Fertility Improvement 
The goal of the project, Favorable Socioeconomic and Policy Environments for Soil Fertility Improvement, i: 
the promotion of the development of favorable socioeconomic and policy environments necessary for ~ml 
fertility improvement. This is a new 4-year project with Netherlands Minister for Development Cooperation 
(DGIS) funding that was started in July 2000. During 2000/ 2001 the project's primary accomplishments are 
activities for the implementation of the project and include the following: 

(1) Exploratory studies of farmer-based organizations in the project focus countries: Burkina Faso, Ghana 
and Mali. The studies emphasize how farmers are organized 
and how they participate in national decision- Alllllliii • ...,....,.=-=.......-:-...~:& 
making concerning soil fertility improvement. 
Working documents on each study were pre­
pared resulting in a synthesis document and a 
draft paper for submission to a journal based 
on the findings. 

(2) Preliminary missions in the focus countries r·rj[~\~~~»~m 
to inform and explain project objectives to 
key stakeholders, including decision makers 
and the private sector. 
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• Integrated Soil Fertility Management Projects 
Both the "Farmers for the Future" and the "Farmers and Sustainable Agricultural Development" projects are 
developing ISFM technologies at the farm level in several pilot zones in West Africa. Production systems and 
socioeconomic and agroclimatic conditions differ widely between the zones; however, they all are supposed to 
have relative advantages for ISFM adoption. Considerable attention is given to integrate farmers' initiatives 
and knowledge to adapt ISFM strategies to their conditions. The emphasis on the complementary use of 
organic and mineral fertilizers is quite new, both for farmers and for many nongovernmental and governmen­
tal organizations in West Africa. Farmers in the pilot sites, however, are discovering the cumulative effects of 
continuous applications of organic and mineral fertilizers despite their initial caution. The mutual learning 
approach based on flexible participatory approaches instead of the top-down transfer of technology has been 
a crucial element. Farmers have been assisted to visualize nutrient flows, to plan ISFM experiments, and to 
analyze the results . Critical awareness and enhanced innovative capacities are essential to foster sustainable 
agricultural intensification in the pilot regions. The integrated approach, covering both technical and institu­
tional changes, attracts attention from both national and international development-oriented institutions. 

• Collaborative Research Programme for Soil Fertility Restoration and Management in Resource­
Poor Areas of Sub-Saharan Africa 
With funding from the International Fund for Agricultural Development (IFAD), the Collaborative Research 
Programme for Soil Fertility Restoration and Management in Resource-Poor Areas of sub-Saharan Africa was 
conducted during June 1996- July 2000. This programme was completed in cooperation with the TSBF 
programme in Nairobi, Kenya, and the African Centre for Fertilizer Development (ACFD) in Harare, Zimba­
bwe, with IFDC serving as leading partner. The aim of the project was to develop technological packages that 
are sustainable and economically attractive for farmers. In West Africa the crop production packages aimed at 
increasing the efficiency of the essential but relatively expensive mineral fertilizers. Increasing the efficiency 
can be achieved by soil fertility improvement. In southern Togo the central theme was improving the soil 
organic matter status of the soils by introducing a cover crop (mucuna); whereas, in northern Togo, Niger and 
Ghana, IFDC scientists studied the use of compost. In southern Africa scientists conducted experiments in 
Zimbabwe, Malawi and Zambia. Because manure is amply available, the TSBF scientists investigated the effect 
of different storage methods for maintaining or improving the quality of the manure to be used. In both 
regions they studied the socioeconomic aspects. 

• Collaboration With the International Maize and Wheat Improvement Center (CIMMYT) 
* East Africa Cereals Program 

IFDC worked with CIMMYT in Eastern and Central Africa to conduct a long-term project, funded by the 
Canadian International Development Agency (CIDA). The project's objectives included improved coordina­
tion and regional collaboration in agronomic research through the East and Central Africa Maize and Wheat 
network, improved capacity of national agricultural research systems (NARS) scientists to carry out agro­
nomic research, and improved systems for sustainable maize and wheat production and natural resource 
conservation. An IFDC scientist in Nairobi managed a portfolio of 42 small grants projects for NARS 
scientists addressing problems related to soil fertility management, soil and water conservation, weed and 
pest control, and technology dissemination. More than 50% of these projects concern the develo~ment , 
evaluation, and dissemination of integrated nutrient management practices and are most often earned out 
on farmers ' fields at multiple locations with farmer participation. 

* Striga Research Projects 
The parasitic weed, S triga hermonthica , can cause maize yield losses of 50%-100% and infests over 6?M 
ha of land in sub-Saharan Africa. Its presence is usually associated with low soil fertility and monocroppmg 
with cereals. Research coordinated by an IFDC scientist in Kenya focuses on agronomic systems desi~ned 
to improve soil fertility and diversify crop production by introducing legumes in_ i~proved fallows, rotations, 
and intercrops. These technologies are being introduced to farmers using participatory research and evalu­
ation methods in the striga-infested areas of western Kenya. 
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"' Management of Moisture Stress 
An IFDC scientist collaborated with the CIMMYT Africa Maize Stress Project to develop and implement on­
station and on-farm testing of soil moisture conservation methods to enhance the potential of drought­
tolerant maize varieties developed by the project. Tied ridges were shown to be effective in increasing maize 
growth under moisture stress conditions. 

* Crop Modeling 
An IFDC scientist in East Africa is participating in a project supported by the Ecoregional Fund and coordi­
nated by the Agricultural Research Council (ARC) Summer Grain Centre in South Africa. He is assisting 
NARS scientists in Ethiopia, Kenya, Tanzania and Uganda to carry out trials to develop genetic coefficients 
for local maize varieties for the CERES-maize crop simulation model. These have been combined in a 
database of genetic coefficients for maize varieties being developed at the ARC for eastern and southern 
Africa. 

• Consortium to Combat Nutrient Depletion 
The CNDC is using decision support tools to identify limiting factors, yield 
potentials, and management strategies to improve soil fertility in sub-Saharan 
Africa. The coarse texture , low organic matter content, low available soil P, 
and very low cation exchange capacity of West African soils combined with 
erratic, albeit high intensity rainfall results in low nutrient use recovery inde­
pendent of whether the nutrient is applied as mineral fertilizers or from organic 
sources. Given the high potential for losses of N and even P and high input 
costs, the use of relevant DSSs to help improve nutrient use efficiency, soil 
fertility, and crop yields is urgently needed. DSSs offer the farmers in the 
region the options to choose local resources for increasing crop yields and/ or 
improving soil fertility. The Decision Support System for Agrotechnology Trans­
fer (DSSAT) linked with the Organic Resource Database of TSBF is now used 
to predict not only N supply but also the release pattern and its synchrony with 
plant N demand. As expected, this would improve nutrient use efficiency and 
reduce losses of nutrients , particularly N from organic sources. The ongoing 
field research, field- and computer-based training programs, workshop partici­
pation, and progress meetings are all contributing towards the transfer of nutrient management strategies and 
systems methodologies to national agricultural research and extension systems (NARES)- one of the goals of 
the project. 
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• ICIDSAT Collaboration 
An IFDC senior soil fertility scientist, stationed at the International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT), Sahelian Center, in Niamey, Niger, conducted research that focused on helping to solve 
the food production problems in sub-Saharan Africa. During 2000 this work represented a synthesis of the 
research conducted at the Center. The synthesis concentrated on the intensification of millet production in the 
Sahel, identifying practical options. At the end of 2000 the scientist will leave IFDC after 18 years of enthu­
siastic work. 

• Integrated Soil Water and Nutrient Management Transect Study 
IFDC is taking a leading role in implementing a transect study in SSA to comparatively evaluate water and 
nutrient constraints to crop production and recommend improved resource management and crop produc­
tion through closer matching of management options to agroecological and socioeconomic constraints [within 
the log frame of the SWNM Program). It is an interconsortia undertaking by the CNDC and the Consortium 
on Optimizing Soil Water Use (OSWU). The activity combines the serious problem of soil nutrient depletion 
with water availability in West Africa. It provides a framework for cooperative research between CNDC and 
OSWU partners and lends added value to the nutrient and water research undertaken by the SWNM Program. 

Pur•ulng the Development of New Technologle• 

• Canota Project Update 
IFDC scientists previously showed that medium-to-high reactive apatitic phosphate rocks could be 60%-80% 
as effective as water-soluble phosphorus fertilizers for canola grown in neutral and alkaline soils. However, the 
agronomic effectivness of phosphate rocks tended to decrease as calcium carbonate content in alkaline soils 
increased. For these types of soil, mixing with water-soluble phosphorus was shown to be an effective means 
to increase their agronomic value for canola. Also , two iron-rich nonapatitic phosphate rocks (calcined Christ­
mas Island C-grade and Phospal from Senegal) were shown to be more agronomically effective than apatitic 
phosphate rocks. 

• Thrasher Foundation Project Update-Iron Fortification 
IFDC scientists have conducted several experiments on the use of iron-rich phosphate fertilizers to increase 
iron density of cereal grains for human nutritional needs. Crops of barley, flooded rice, upland rice, and 
soybeans have been grown to maturity. USDA provided seeds of barley and flooded rice varieties with a low 
phytic acid trait, and the International Rice Research Institute (IRRI) supplied seeds of a flooded rice variety 
with high iron absorption capacity. The results showed that the iron density of barley grain was increased by 
32%-38% whereas phytic acid was decreased by 40%-50% when a calcined iron-rich phosphate rock was 
applied to an alkaline soil. However, the iron density was increased up to 15o/o only with other crops. The 
Thrasher Research Fund supports this project. 

• FAD/ International Atomic Energy Agency (IAEA) Collaboration Update 
IFDC researchers have collaborated with FAO/IAEA in a new research project entitled "Management and 
Conservation of Tropical Acid Soils for Sustainable Crop Production." IFDC scientists have conducted long­
term greenhouse experiments over three years on the use of nonconventional phosphate fertilizers (Sechura 
phosphate rock from Peru and partially acidulated Huila phosphate rock from Colombia) as influenced by 
liming in mono-crop with upland rice or soybean-upland rice-soybean cropping systems. They also measured 
biological nitrogen fixation by using an N-15 isotopic method. The first year's results show a strong interac­
tion among phosphorus source, liming, and cropping system, especially in the residual effect. 
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• Brazilian Phosphate Rock Project 
In Brazil phosphate rocks that have high contents of iron and 
aluminum impurities are used in the production of acidulated 
phosphate fertilizers. Fertilizer manufacturers have used ex~n­
sive industrial processes to reduce the concentration of impuri­
ties so that the acidulated phosphate products can meet the 
current Brazilian regulations, which specify minimum contents 
of total available as water-soluble phosphorus. Since the agro­
nomic effectiveness of phosphate fertilizer is influenced by soil 
properties and crop species, it is possible that the requirement 
of water-soluble phosphorus could be lower for certain soils and 
crops. A visiting scientist from Brazil's University of Sao Paulo 
has conducted research at IFDC to address this problem. Results 
show that for certain agronomic conditions it is possible to use 
phosphate fertilizers with lower water solubility than that s~ci­
fied by Brazilian legislation. For example, in a recent greenhouse 
experiment, a single superphosphate with only 46% of total avail­
able phosphorus as water-soluble phosphorus was deemed 88% 
as effective as 100% water-soluble phosphorus in increasing the 
dry-matter yield of upland rice and as effective as 100% water­
soluble phosphorus in increasing the dry-matter yield of flooded 
rice. It is hoped that this research will translate into a saving for 
Brazil's fertilizer industry and farmers. 

• Gafsa Phosphate Rock Trials in China 
Gafsa phosphate rock from Tunisia has been evaluated in the 
acid soils of southeast China since 1997 . The agronomic t · als conducted in three 
provinces have shown that this highly reactive Gafsa phosphate rock is an effective 
phosphate fertilizer for several different crops, especially sweet potato, cassava, and 
canola. This project is funded by the Compagnie des Phosphates de Gafsa Com­
pany and will be completed by the end of 2001. 

Dr. Luis Prochnow, 
Visiting Scientist 
from Brazn, investi­
gates the use of his 
country's phosphate 
rock to increase food 

• Soil Acidification Research 
IFDC researchers continued to monitor the effect of different nitrogen fertilizers production. 
(urea, ammonium nitrate , and ammonium sulfate) on acidification of three soils 
varying in soil properties. In total, five crops (wheat-maize-wheat-maize-wheat) were harvested during a period 
of three years. During 2000 IFDC scientists conducted a oil incubation study to support the greenhouse 
experiments in terms of the effect of nitrogen rate on soil acidification. The results from the greenhouse and 
laboratory studies show that ammonium sulfate was 50%-100% more acidic than urea and ammonium nitrate 
but much lower than the official Association of Official Analytical Chemists (AOAC) value of 200%. The 
Honeywell Company funds this project. 

• State of Agroecosystem in Latin America-the International Food Policy Research Institute 
(IFPRI) Collaboration 
It is often difficult to assess the economic impacts of agricul­
tural development that arise from technology-induced 
changes in yield potential and/ or production costs at the 
farm level. To address this problem, IFDC scientists devel­
oped a DSS linking a GIS, a sequential crop modeling sys­
tem or DSSAT, and the Dynamic Research Evaluation for 
Management (DREAM) economic model in a benchmark tes 
in Colombia. Long-term sequential cropping simulations at 
different technology levels can be compared through the 
analysis of the biophysical sustainability of a system coupled 
with the generation of relevant and structured economic in­
formation to support decision makers implementing agricul­
tural policy, assigning priorities, and allocating limited 
resources. 
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• Collaboration with the International Potato Center (CIP) 
Two 3-year projects funded by the Ecoregional Fund to Support Methodological Initiatives [Dutch/ Swiss 
funds managed by the International Service for National Agricultural Research (ISNAR)] were successfully 
completed. One project produced an integrated assessment system that uses remotely sensed data, GIS, and 
process-based models to evaluate agricultural production in the Altiplano of Bolivia and Peru. The other 
project developed a decision support system (integrated GIS and economic and biophysical models) to assess 
tradeoffs between agricultural production and its impact on human health and the environment. A planning 
grant of $10,000 was also awarded to IFDC/ CIP and collaborators in Bolivia, Colombia, Ecuador, Peru, and 
Venezuela to develop an Andean research network referred to as Management of Soils in the Andes (MOS 
Andes). The lbero-American Program for Cooperation in Science and Technology Development (CYTED) 
funds this project. The principal goal of the network is to implement more sustainable and productive soil 
management practices in Andean farming systems. 

• Collaboration on Crop Modeling with the National Institute of Agricultural Research 
(INIA)/Uruguay 
During the early 1990s, IFDC's efforts in South America in the area of simulation models were mainly aimed 
at the calibration and testing of the models. More recently, the research activities are oriented to develop 
effective applications of the simulation models. These models are excellent tools for exploring input manage­
ment strategies, studying the sustainability of agricultural systems, and evaluating the economic and environ­
mental impact of technology. 

IFDC activities on this subject are based on the view that, in order to be effective, simulation models must 
frame the information in broader decision support tools that also include data on such factors as prices , 
climate, land use, demography, and distance to markets. Consequently, IFDC is developing IDSSs in collabo­
ration with Latin American institutes. 

Specifically, IFDC is working with INIA of Uruguay, the National Institute of Agricultural Technology (INTA) of 
Argentina, the University of Uruguay, the Agronomy Institute of Parana (IAPAR) of Brazil, the Ministry of 
Agriculture of Parana (Brazil), and the National Aeronautics and Space Administration (NASA) to develop an 
IDSS for the agricultural sector of Uruguay and the state of Parana. The IDSSs include simulation models for 
the main crops and pastures of the country, climate outlooks (3-month lead climate probabilistic forecasts), 
remotely sensed information on weather and crop/pasture production, data on prices and costs, land use, 
and weather data. 

These IDSSs are being developed in areas with ample information on weather, soils, and surveys. This allows 
the testing of methods to acquire this same type of data in regions with little information (e.g., using satellite 
data to estimate rainfall and temperature and to determine net primary production in crops, pastures and 
trees). 

• COSTBOX Project 
One of the goals of the Ecoregional Fund-supported project- " A Client-Oriented Systems Tool Box (COSTBOX) 
for Technology Transfer Related to Soil Fertility Improvement and Sustainable Agriculture in West Africa" is 
the introduction, promotion, and use of systems for agricultural research and decision making. To fully appre­
ciate the impacts and constraints of past modeling projects in the region, meetings were held with institutions 
and individuals who were involved in these efforts. The key reasons cited for poor adoption were lack of 
training, complexity of the models, unavailability of data, and the irrelevance of the existing models. The 
COSTBOX Project launched field trials in association with farmers , researchers, and extension personnel in 
Togo to test the models under field conditions with the full participation of the target users. A workshop on 
the application of models in their work was also organized for the staff of T ogolese research and extension 
institutes. To produce a policy- and district-level impact, the COSTBOX Project is collaborating with the 
University of Ghana. 
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• Phosphorus Model Development 
In its effort to improve and expand the applicability of crop simulation models in the developing world, IFDC 
is collaborating with Michigan State University, the SWNM Program, IAEA, and NARS from Benin, Nigeria, 
Togo, and India to test the CERES-P Model. Field and greenhouse data are being used to incorporate and test 
the effects of P deficiency on crop duration , expansion growth, and yield. To further simplify the inputs to the 
model , pedotransfer functions associated with readily available soil physical and chemical properties have 
been developed. Future improvements will involve inclusion of a module to handle phosphate rock application. 

• Expert System Development for Phosphate Rock 
Over the years, IFDC has conducted much research to define agronomic and economic conditions required 
for the efficient use of phosphate rock (PR) relative to soluble P fertilizers. Despite significant outputs from this 
research, the information is not available in an easily accessible form that can be used to make recommenda­
tions on the feasibility of PR use. Recognizing the need for such a tool, activities were initiated to develop an 
expert system for determining the feasibility of PR use. The present prototype , which addresses factors 
affecting agronomic effectiveness-PR reactivity, site characteristics (including soil pH, texture, etc.), and 
crop species-is currently being tested using IFDC's historical data. The next step will be to expand the 
prototype to include socioeconomic factors to produce an unbiased tool for determining the feasibility of PR 
use under various agroecological conditions. 

• IFAD-Funded USG Project in Bangladesh, Nepal, and 
Vietnam 
The 3-year IFAD funded project, Adapting Nutrient Manage­
ment Technologies (ANMAT), aims to obtain resource-poor 
farmers' adoption of environmentally friendly nutrient man­
agement practices (primarily urea deep placement) for paddy 
production in Bangladesh, Nepal, and Vietnam by providing 
funding and technical assistance to NGOs. During the first year, 
more than 10,000 farmers in Bangladesh learned about deep 
placement of USG through 93 farmer meetings, 53 farm~r 
trials, 17 field days, 20 television and open-air video shows 
and distribution of leaflets during the 2000 boro season (Janu­
ary-June). Also, four NGOs in Bangladesh interviewed 1,026 
farm households in four project-districts to obtain baseline data 
for measuring project impact at the end of the project. Work 
was initiated with two NGOs in Nepal during the wet season 
(June-October 2000) and was begun with one NGO in Viet­
nam in the 2001 dry season. 
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• BARC-Funded Agricultural Research Management Project 
The National Agricultural Research System of Bangladesh, led by the Bangladesh Agricultural Research Council 
(BARC), initiated a project conducted by IFDC to strengthen various policy and management aspects of the 
country's research program. Under a loan agreement with the World Bank, research authorities in Bangladesh 
have formulated an Agricultural Research Management Project, highlighting the opportunities for gains in the 
efficiency and effectiveness of the national agricultural research system. The research management consultant 
assisted in the completion of master plans for the agricultural research institutes. The master plans focus on 
the seven research management processes: goal setting, objective formulating, organizing, staffing, leading, 
evaluating, and deciding. A research management information system is an important tool for the final two 
processes in the management cycle (evaluating and deciding) . 

Developing Ecologically !iound Agriculture 

• Heavy Metals Research-cadmium 
IFDC scientists initiated a study to investigate the granulation (compaction) of potassium chloride (KCl) with a 
single superphosphate (SSP) having a high cadmium content to determine if this would increase the cadmium 
uptake by crops (upland rice and soybean) as compared with bulk-blended fertilizers. It was hypothesized that 
chloride may complex more cadmium from compacted phosphate/potash (PK) granules to form soluble ion­
pairs, thereby increasing cadmium uptake because of the close proximity of the cadmium and chloride than 
that from bulk-blended PK granules. The results show that cadmium concentrations were significantly higher 
in soybean grain , straw and roots in an acid soil treated with compacted than with bulk-blended SSP-KCI. The 
same trend was also observed with upland rice straw but not with rice grain. A followup experiment with 
Brachiaria grass is in progress. 

On the basis of research performed at IFDC, a paper entitled "Natural and Agricultural (Fertilizer) Inputs of 
Cadmium," was presented at the Scientific Committee on Problems of the Environment of the International 
Council for Science (ICSU) Workshop, "Environmental Cadmium in the Food Chain: Sources, Pathways, and 
Risks," at the Academy of Sciences, Brussels, Belgium, during September 2000. A recent IFDC paper re­
viewed natural sources of cadmium including the various types of rock constituting the earth's crust, soils, 
base-metal sulfide deposits, coal, and phosphate rock. The paper further provided an in-depth analysis of the 
cadmium contents of various types of phosphate rock deposits, cadmium contents of specific deposits, types 
of phosphate fertilizer processing and redistribution of cadmium in fertilizer processing, and methods and 
potential costs of cadmium removal from phosphate rock and phosphoric acid. 

• Carbon Sequestration 
The main goal of the research activities in carbon sequestration is to develop and test methodologies for 
estimating carbon balances in agricultural and forestry systems. The emerging carbon market will require 
methods to estimate, monitor, and verify the amount of carbon being sequestered or emitted in different 
projects for the agricultural and forestry sectors. IFDC is collaborating with national institutes (INIA-Uruguay, 
!NT A-Argentina) and international organizations (NASA, Colorado State University) to develop and test methods 
to study the soil carbon dynamics using laboratory measurements in long-term experiments , calibrating and 
testing simulation models (Century, DSSAT), and remote sensing with different resolutions (normalized differ­
ence vegetation index) and other indices at 1-km to 15-m resolution). 

l:ondul:l:ing Innovative Training Program• ta !itrengdlen 
Agrlculblral and Economic Development 

The Human Resource Development Unit conducted 12 international workshops, training programs, and study 
tours during January 2000 - June 2001. About 284 participants benefited from the programs in the areas of 
computer modeling and simulation, input marketing, safety in fertilizer production and handling, compound 
and blended fertilizer production, and policy reform. 
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ln~ernatlonal Fertilizer Developrnen~ Cen~er 
i!DDD/i!DD1 Training Calendar 

Training Program/ Study Tour Dates 

2000 
1. International Training Program on Computer Simulation February 21-

for Crop Growth and Management Responses March 3 
2. International Training Program on Agricultural Input April 3-8 

Marketing 
3. International Training Program on Safety in Fertilizer May 8-19 

Production and Handling 
4. Advances in Agricultural Production and Fertilization June 19-30 
5. International Fertilizer Marketing Training Program August 14-25 
6. International Study Tour on Compound and Blended September 11-29 

Fertilizer Production and Handling 
7. Economic Policy Reforms and Agricultural Input October 16-20 

Markets: Experiences, Lessons, and Challenges 
8. International Fertilizer Marketing Training Program November 6-17 

2001 
1. International Training Program on Agricultural February 5-10 

Input Marketing (in French) 
2. International Training Program on Agricultural February 19-24 

Input Marketing (in English) 
3. Workshop on Marketing Skills and Forecasting April16-19 
4. United States Study Tour on Advances in June 18-29 

Agricultural Production and Fertilization 

Providing Engineering and Technology · !iervlce• 

Location 

India 

Tanzania 

U.S.A. 

U.S.A. 
Muscle Shoals (U.S.A.) 
Thailand, Malaysia, 
Singapore, Australia 
South Africa 

Thailand 

Mali 

Ghana 

Tunis, Tunisia 
U.S.A. 

During 2000/2001, the IFDC Engineering and Technology Program worked closely with the world fertilizer 
industry in the development of new or modified fertilizer products to enhance nutrient contents, improve crop 
yields, and increase benefits to farmers and consumers. In performing these technical assistance projects, IFDC 
has worked with fertilizer companies in Australia, Northern Ireland, Pakistan, Malaysia, and many other coun­
tries, including the United States. In providing technical services to the world fertilizer industry, IFDC strived to 
achieve maximum productivity with high product quality at the lowest possible cost, using environmentally 
sound technologies and production practices. During 2000/2001 the Engineering and Technology Program 
was involved in the design of three new fertilizer facilities in developing countries to provide local sources of 
balanced nutrient supply. 

The Engineering and Technology Program has continued activities in the development and evaluation of strat­
egies to decrease the potential for criminal use of ammonium nitrate (AN) and develop techniques to identify 
sources for forensic purposes. At the conclusion of two studies of fertilizer trade AN, the success rate in 
identifying individual AN sources was as high as 97%, depending on the combination of numerical classification 
and neural network modeling strategies used. Neural network modeling, a computer technique that involves 
repetitively analyzing data and comparing it with known associations to effectively teach the computer program 
to perform identifications, proved to be very valuable in the final data analysis . Neural network modeling, as a 
decision-making tool, may have numerous other applications in fertilizer production and marketing. Neural 
network modeling may be particularly appropriate in solving complex problems where there are numerous interact­
ing variables and where associations and effects may not be readily apparent using traditional analysis techniques. 

Based on the results of the fertilizer-grade AN studies, funding has been provided for a similar study of low­
density AN. Furthermore, a study has been funded to explore the technology and determine the characteristics 
of an AN-based product that may be less sensitive, or insensitive, to detonation. 
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I I 

Farmers in Bangladesh, 
Vietnam, and Nepal to 
Increase Their Incomes 

ice is the principal food crop in South and 
Southeast Asia. Bangladesh and Vietnam 
rank fourth and fifth in the world in rice pro­

duction, respectively, and paddy accounts for 95% of 
each country's total cereal production. Farmers must 
apply fertilizers to supply plant nutrients to obtain eco­
nomic yields of rice. Nitrogen is the nutrient that is 
required in greatest quantity, and urea is the principal 
nitrogenous fertilizer used for rice production. Unfor­
tunately, N from urea is subject to great losses to the 
atmosphere and in runoff water in the paddy ecosys­
tem, especially when urea is broadcast into water or 
on the soil surface. The atmospheric losses occur as 
ammonia from floodwater and as products of denitri­
fication from soil. Incorporating urea into the water­
saturated soil at 7-10 centimeters depth (a reduced 
zone) minimizes the losses of N in the usual paddy­
growing environments by minimizing chances of ni­
trogen being dissolved in floodwater or being oxidized 
in soil near the surface. That practice is environmen­
tally friendly and permits farmers to obtain higher yields 
while using less fertilizer N. 

It is practically impossible to incorporate common urea 
into soils of paddy fields , but urea may be compacted 
into discrete particles weighing one to three grams (or 
more) and hand placed into soil after transplanting of 
seedlings. The method of application is commonly 
termed urea deep placement (UDP). Extensive research 
between 1975 and 1990 found that the relative agro­
nomic efficiency from placement of urea particles into 
soil between paddy plants was considerably greater 
than the usual practice of split broadcast applications 
of commercial urea. Studies involving the nitrogen iso­
tope 15N showed that crop recovery at maturity was 
60%-70% of deep placed N but only 30-40% for two 
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on a rainy day near Hue. 

or three broadcast applications of commercial urea. N 
unaccounted for (presumably lost) was about 10% of 
that applied as deep placement but 30%-40% of the 
broadcast N. 

In 1996 the IFDC-implemented ATOP, funded by 
USAID, began extending urea briquette technology 
and deep placement through training and technical 
assistance for the Department of Agricultural Exten­
sion (DAE) and NGOs. Small, sturdy, low-maintenance 
machines were developed that produce 0.9-2.7-g bri­
quette from commercial urea at rates of from 250-
1,000 kg/hr through project assistance. The machines 
are entirely produced in Bangladesh; more than 600 
have been sold to entrepreneurs and NGOs between 
1996 and April 2001; 303 of this number were sold 
during FY1999-2000. The DAE estimates that 83,000 
mt of briquettes were hand deep placed by Bangladeshi 
farmers for 335,000 ha of paddy (about 10% of the 
irrigated paddy area) during FY1999-2000. The Gov­
ernment of Bangladesh has provided strong policy and 
funding support. DAE reported average yields from 
7 8 demonstrations comparing deep placement at a 
rate of 77 kg/ha of N with farmer treatment. Deep 
placement of urea briquettes produced 2 0% ( 1 , 17 6 
kg/ha) greater yield even when farmers reported us­
ing 59% more urea in their traditional method. 

ANMAT Project 
IFDC, with funding from IFAD, is implementing the 
ANMAT Project, an Asian regional project.IFDC pro­
vides training, technical assistance, and funding to 
NGOs to assist resource-poor farmers to evaluate, 
adapt and adopt low-cost and environmentally friendly 
nutrient management practices for paddy production. 
The project focuses on UDP. 



Bangladesh 
Project activities are accelerating the adoption f UDP 
in Bangladesh by su~porting four NGOs wor~ing in 
areas where the prachce has not been prev1·0 1 . us y pro-
m~t~d. Dunng. CY2?00 about 2,500 farmers attended 
tramm~ and dtscusston m~etings , farmers established 
168 tr1als and demonstrations, and 2 ,375 farmers at­
tende~ field days during plot harvesting. Within the 
four p1lot areas 1,026 farmers participated in 
t d f. th . . d surveys 
o e me e soc1oeconom1c an agricultural b t 

th b . . f th . ase a e egmmng o e prOJect. 

Three ~GOs completed 5.3 farmer trials during Boro 
season m 5 thanas. In all tnals tw~ replications of three 
treatments were used. ~addy y1elds (14% moisture) 
from treatment compansons were: broadc t 

1. d . th 1.t 1. t· (5 as urea app 1e m ree sp 1 app tea 1ons .32 mt/ha) UDP 
(6 .19 mt/ha) and UDP plus sulfur and zinc (6 l4 t/ 
ha). All plots received N, PzOs and K20 at rat · f ~7 
35 . and 50 kg/ha. Assigning ~ value for st~:~ plu~ 
gra1~ ofTk10/kg of paddy, the mcreased value of ro­
duchon from UDP equals Tk 8, 700/ ha. Increased ~ost 
may be Tk 0 .5/kg x 167 kg of urea (Tk84) plus Tk70/ 
day x 8 days la~or f? r UDP (Tk560) or Tk644/ha. 
T~en, UDP provtdes 1.ncreased profit of Tk 8,056/ha 
wtth a beneht:cost ratio of 12.5 for use of UDP UDP 
increased the number of active tillers by 20%-34o/o and 
yields by 16%-17%. No significant yield res t 

lfu d . 1. t· ponses o 
su ran zmc app tea tons were recorded. 

During Aman season !our NGOs completed 78 single 
plot UDP demonstrations and took crop cut t r­
mate grain yield from the plots plus from ad· s 

0 
tes 

1 

·th· th f ' f· ld S Jacen ar-eas w1 m e armers 1e s. everal plots were not 
harvested due to crop damage by inclement th 
Mean yields from UDP were ~.52 mt/ha as c=~ar:~ 
~o 3. 77 mt/ha from farmers treatment. While ield 
mcreased by 20%, the number of panicle y ·t 
area increased by 23%. s per um 

DDC baa bdtlated work 
with two NOOs Ill Nepal 
aDd one NOO Ill Vletluua 
to IDtrodw:e UDP 
through fanner partlcl­
patorr evaluatloa aDd 
adaptatloll. SJmllar ac­
tlviU. to those Ill 
llallgladesb. .... beiDg 
coDducted wltb.ID pUot 

-- Ill two districts Ill 
Nepal aDd lour proviDe• 
IDVIetluua. 

After two crop seasons of work the NGOs reported 
that 988 farmers purchased about 45 mt of urea bri­
quettes and hand placed them for 253 ha of paddy 
within the four pilot areas during the CY200 1 dry 
season. 
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In CY 2001 the original four NGOs are continuing to 
work within their pilot areas and work was initiated 
with an additional four small local NGOs. About 50 
farmer training and discussion meetings, showing vid­
eos and distribution of leaflets, 380 farmer demon­
strations and trials and 32 field days are planned during 
the year. More than 70 trials will include treatments 
with and without animal and green manure. UDP block 
demonstrations (5-1 0 or more farmers cultivating ad­
jacent fields) are being established after training and 
organizing farmers to apply briquettes, purchased by 
the participating farmers. During the CY200 1 dry sea­
son the block demonstrations involve 88 farmers us­
ing about 6 mt of USG for an area of 36 ha of paddy. 

Nepal and Vietnam 
IFDC has initiated work with two NGOs in Nepal and 
one NGO in Vietrtam to introduce UDP through farmer 
participatory evaluation and adaptation. Similar activi­
ties to those in Bangladesh are being conducted within 
pilot areas in two districts in Nepal and four provinces 
in Vietnam. During 2001 about 30 demonstrations 
and trials will be established in a hill area (terraces) and 
30 in the southern plains of Nepal. In Vietnam a total 
of 90 demonstrations (spring and summer paddy) and 
trials will be established in the plains of three prov­
inces and 12 in mountainous regions of three prov­
inces. The project has purchased and shipped one 
briquette production machine to both countries. 

Kosovars Bolster Th 
Private Sector 
Agribusiness System 

EBJ egional free trade and niche marketing are 
the viable solutions, " says Wojtek 
Mlodziejewski of the Kosovo Department 

of Trade and Industry. "Kosovo should ... learn what 
to produce and how and where to market it. " The 
senior trade official was one of eight featured speak­
ers during a seminar, which was held in Pristina, 
Kosovo, on June 14, 2001. The purpose of the semi­
nar, which was organized by IFDC/ Kosovo, was to 
encourage consensus on the important role that 
agribusiness must play in the future of Kosovo and to 
discuss how best to set the policy stage for progress 
and to tackle the challenges facing the sector. 

With funding from USAID, since October 1999 IFDC 
has been working toward the recovery of agriculture 
and agribusiness in Kosovo. The Kosovo Agribusiness 
Development Program (KADP) is designed to aid the 
recovery of existing private agribusiness and promote 
the development of new private agribusiness ventures 
by strengthening the productive capacity, efficiency, 
and overall economic status of those involved in pri­
vate agribusiness and farming throughout the region. 
IFDC/ KADP is accomplishing these goals by helping 
to establish private trade associations- modeled after 
similar, successful associations founded in Albania. 
These new associations strengthen the ties between 
individual agribusiness ventures, improve networks of 
communication and distribution, and facilitate access 
to credit and financing. 

IFDC has helped to establish three of these trade as­
sociations since 1999. The membership of the three 
associations has grown to 440, double that of 2000 
and already exceeds the results indicator target of 66% 
increase set for the project's conclusion. The project 
helped the associations develop business plans and 
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In a demonstration field in Bardh 
te Vogel, Kosovo-From left, Andy 

S isson, USAID Deputy Mission 
Director, P ristina; Bob Wilson, 
USAID Development Officer, 

Pristina; and Richard Hicks, IFDC 
Chief of Party/ Kosovo 

schedules for fees and dues. This activity will supple­
ment the overall aim of financial sustainability of the 
associations in the future. Four agricultural trade asso­
ciations have formed an alliance for the purpose of 
strengthening their voice for policy change. With 
project support, the Alliance conducted an important 
workshop in March 2001 and presented the authori­
ties with well-documented arguments for reducing fis­
cal disincentives to agribusiness development. In 
addition, a monthly newsletter by the AKA for trade 
association members has been launched to enhance 
communication and education. 

The Kosovo Dealers and Agri-lnputs Association 
(KODAA) is composed of retailers and inputs suppli­
ers. The Kosovo Poultry and Feed Millers Associa­
tion, the newest of the associations, has grown rapidly. 
During the first year of the project, the poultry pro­
ducers made new investments of US $2.3 million, rep­
resenting a 7 8% increase over their existing assets in 
chickens, feed, and equipment. Egg production dur­
ing the past year is estimated to have increased by 
79% and sales revenue by 52%. Finally, the Kosovo 
Flour Millers Association works with both private and 
public sector mills. Although credit remains scarce for 
agribusiness ventures, project counseling has encour­
aged considerable self-investment and informal bor­
rowing. For example, over the past year, members of 
the millers' association invested US $1.5 million in 
refurbishing and upgrading their plants. During 2000, 
the millers were able to double their gross revenue 
and triple their net profits. 

Members of these organizations have received spe­
cialized training, viewed technical demonstrations, at­
tended the "Agrotika " trade fair in Thessaloniki, 
Greece, and made preparations for future commercial 
training projects. IFDC/ KADP intends to continue 



strengthening these associations by increasing mem­
bership and benefits. 

The intensive campaign since the beginning of the 
project to promote the availability and adoption of 
improved agri-inputs is paying off in significant ways. 
For example: 

• Fertilizer use this year (2001) reached 68,000 mt, 
compared with 40,000 last year (2000) and against 
a project target of 60,000. 

• Seed sales increased from 16,000 mt to 26,000 mt 
this year (2001), against a target of 22,000 mt. 

• Use of crop protection chemicals more than doubled 
to 66 mt this year (2001); 50 mt was the target. 

• Eight new fertilizer products and 12 seed varieties 
were also introduced. 

As a result of improved availability of inputs, project 
extension services, and many other factors, including 
weather, average estimated wheat yields increased by 
more than 50%, from 2.3 to 3.6 mt per hectare. Ex­
tension leaders expect the yields to reach 4-5 mt per 
hectare eventually. The project target for the first year 
was 17% increase in wheat yields. Maize and potato 
yields in 200 1 will also exceed project targets of 10% 
and 12% increases. 

These efforts provide a gradual, sustainable basis for 
private sector growth and prosperity in 
the war-torn region . IFDC's 
proven success in neighboring Al­
bania helps construct the basic 
private institutions necessary for 

the transition to free and open markets. With the 
project's help, private agribusiness interests in Kosovo 
will continue along the path of steady transition, el­
evating efficiency, productivity, and affluence through­
out Kosovo 's agricultural sector. 
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~lng Is Believing" for Kosovar Farm~ 

Kosovar farmer, lbush Krasniqi, can believe his eyes. 
He is seeing for himself the impact of modern agricul­
tural technology on his field in Bardh te Vogel, Kosovo. 
Krasniqi's farm was selected as one of the sites for 
demonstrating the potential yields that can result when 
the right mix of crop varieties, fertilizer, water, etc. , is 
applied in the right quantities and at the right time. 
Representatives from USAID, KODAA, and IFDC re­
cently visited the Kosovar farmer's field to see the re­
sults of the research being conducted by IFDC. "The 
extension experts have told me that I can expect a 
yield of 4-5 tons per hectare from my wheat field ," 
Krasniqi says. "This will be of great benefit to me and 
my family." 

Wheat yields in Kosovo usually average a low of 2-
2.5 tons per hectare, which falls far short of satisfying 
the needs of the country's population. For the past 20 
months IFDC has been working in Kosovo to assist in 
the development of agribusiness and agriculture in that 
country. 

"The extension unit of the IFDC project has orga­
nized demonstration fields, like the one on Krasniqi's 
farm, to find better crop varieties that will produce 
higher yields for the farmers ," says Richard Hicks, Chief 

of Party, IFDC/Kosovo. "On these fields are 
planted 25 different varieties from Alba­

nia, Mexico, Turkey, Hungary, and the 
United States. We are trying to deter­

mine which varieties are more sutiable 
for the agroecological conditions in Kosovo; 

after the completion of the research, the most 
favorable varieties will be offered to the 
country's farmers. " 

The IFDC extension experts are following a 
process of preparing the land, planting- us­
ing high-quality seed, and fertilizing with ap­
propriate fertilizer products. Farmers in the 
region are very curious about what is going on 
around them. Almost every day they visit the 
demonstration fields to see for themselves the 
results of the research. More than 2,000 farm­
ers and agricultural experts from Kosovo have 
visited the demonstration farms. The tremen­
dous difference between these demonstration 
fields and the traditional farms surrounding 
them is obvious to the farmers; they are anx­

ious to try the new technology. Seeing is truly believ­
ing, after all. 

Mozambique Invests 
in Market 
Agriculture 

To assist Mozambique in 
strengthening its input mar­
ket supply system, IFDC, with 
funding from USAID, Is taking 
a stepwise approach to devel­
oping private sector input 
supply. 

ost of Mozambique's 18 million population 
are dependent on agriculture for their daily 
needs in a country where infrastructure was 

destroyed by civil war, input and output markets are 
rudimentary, and the high production potential areas 
of the north are difficult to link to the demand centers 
in the south. In addition , agricultural credit is almost 
non-existent; shifting agriculture and a lack of access 
to fertilizers and other inputs is depleting the soil fer­
tility . To assist Mozambique in strengthening its input 
market supply system, IFDC, with funding from 
USAID, is taking a stepwise approach to developing 
private sector input supply. The project is designed to 
initially provide the most necessary support for pri­
vate sector development in farm inputs supply. First , 
the project is leading an improvement of the agricul­
tural inputs regulatory framework and, second, pro­
viding for improvements in the supply of improved 
inputs. The two-year project commenced in January 
2000. 

Regulatory Framework- Although regulations ex­
isted for crop protection products (CPPs) and seeds, 
the regulations were not conducive to private sector 
development and technology transfer and no regula­
tions existed for fertilizers. Persuading government 
officials of the need to develop improvements in the 
existing regulatory framework was the first activity for 
the IFDC project. IFDC and regional consultants pro­
vided assessments of the existing situation for fertiliz­
ers, seeds and CPPs. Close coordination with the 
Ministry of Agriculture and Rural Development and 
the private sector has been necessary to develop the 
recommendations from the assessment reports. Draft 
ministerial decrees (laws) and the corresponding regu­
lations based on the "truth in labeling" approach have 
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A promising crop of 
maize in Mozambique./ -----

been proposed for both fertilizers and CPPs. Both of 
these are currently under discussion with the various 
stakeholders in Mozambique for their inputs in an ef­
fort to obtain acceptance and consensus on a broad 
scale. The final legislation will be achieved shortly. Re­
alistically, the implementation of these new laws and 
regulations will not be easy initially as some major and 
minor paradigm shifts must occur in both the public 
and private sectors. With the very limited current mar­
kets in Mozambique it is often difficult to see the need 
for comprehensive regulatory frameworks but, irrespec­
tive of market size, well-formulated laws and regula­
tions are required to foster private sector development 
and protect consumers and the environment. 

Fertilizer Supply- Mozambique has relied on do­
nor fertilizer in the past. The Japanese government 
initiated a Second Kennedy Round (KR2) program of 
assistance through the Japanese International Coop­
eration Agency (JICA). The underlying purpose of the 
KR2 is to provide the poorest rural farmers access to 
agricultural inputs , fertilizers, CPPs and machinery or 
hand tools. This has largely failed due to a wide spec­
trum of influences. Some of these include the Gov­
ernment of Mozambique not having the capacity to 
implement this fully; the private agricultural inputs sec­
tor was not made an integral part of the process; and 
most of the small farmers do not have the financial 
means to utilize these inputs. They also do not have 
the incentive to increase crop production when out­
put markets are so rudimentary or non-existent. 

IFDC has been working to develop improvements to 
the KR2 system with the Japanese and Mozambican 
governments to make the system more responsive to 
the real needs of farmers and input dealers. JICA has 



now taken a positive step by posting a full-time repre- ~ ...... ~ ........ 111••••••••~ 
sentativ~ in Mozambique, and this will assist in devel­
oping a new KR2 approach that is acceptable to both 
the Mozambican and Japanese governments and ad­
dresses the main needs as described above, including 
the use of generated funds for rural credit programs 
for both farmers and input dealers. 

In the meantime, IFDC was instrumental in develop­
ing the first commercial supply of fertilizers from re­
gional fertilizer producers, even initiating supply on 
consignment to overcome the chronic credit supply 
for input dealers and farmers. Although the tonnage 
involved was small, it represented a start to private 
sector fertilizer importation in 2001. 

Private Sector- The private agricultural inputs sec­
tor is slowly developing but the lack of financial re­
sources, the inability to compete with foreign input 
suppliers' terms and conditions for commercial farm 
tenders, the small size of the small holder market and 
the high risks involved in supplying these markets have 
all curtailed the development of market networks. IFDC 
is working to develop from this current situation by 
improving access to donor and commercial sources of 
input supplies, developing trade associations as devel­
opment tools, and developing access to credit for 
agribusiness and farmers. By working with farmer 
groups established and nurtured by NGOs, IFDC can 
reduce the risks for the private sector input suppliers. 

There is very little doubt that Mozambican agriculture 
will mature from this developmental stage. The will­
ingness to succeed exists, and IFDC can play an im­
portant role in the future to encourage this attitude 
and to convert the willingness into success. 
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Albanian Trade 
Associations Network 
to Support 
Agribusiness 
Development 

rn mn:ediately after privatization of state-owned 
agncultural processing enterprises in Alba­
nia, the new entrepreneurs had no place to 

turn for technical assistance. Two of these entrepre­
neurs, Enver Ferizaj and Hiqmet Driza, were soon to 
be among the beneficiaries of a new technical assis­
tance project that IFDC initiated in their country. 

EN&ZY, Ltd.-Case Study in Entrepreneurial 
Development 
Former employee-now owner-of EN&ZY, Ltd. , 
Enver Ferizaj, bought 1. 2 ha of land, on which he 
operates his fruit and vegetable processing company. 
After continuing with the usual seven-product line, he 
soon realized that he needed to expand his business 
market. He turned to the IFDC project-AAATA-for 
technical assistance. Since that time EN&ZY, Ltd. , has 
realized dramatic growth. The main areas of assistance 
to the company have included the following: 

• Improvement of entrepreneurial skills 

• Market research and export possibilities 

• Procurement of packaging materials 

• Profitability assessment for the portfolio of products 

• Upgrade of technical capabilities 

• Design and assistance in procurement of new ma-
chinery and its installation 

• Diversification into new products 

• Marketing and launching of new products 

EN&ZY, Ltd., one of the founding members of the 
highly successful Horticulture Albanian Business As­
sociation (HABA), has realized the following results 
from the IFDC assistance: 
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fruit and veptable proawnng 
business, ENatZY, Ltd., Is 

e:xperlendng remarkable growth, 
thanks co technical assistance 

from IFDC/ Albania. 

• Achievement of two contract growers' agreements 
to produce for processing needs, mainly tomatoes 
and peppers 

• Processing of twenty types of fruits and vegetables, 
with 90% of supply coming from domestic produc­
tion of field crops 

• During 2000, the company exported 150 tons of 
tomato ketchup; in 2001, 5 0 0 tons should be 
exported. 

• An increase in sales revenue , number of products 
launched, raw materials processed, investments 
made, and bank loans obtained. The number of prod­
ucts tripled between1997 and 2000; the sales rev­
enue more than doubled during the same period. 

• The company now owns three sales outlets. 

• During the past 2 years, the company, with IFDC/ 
AAATA assistance, has obtained two bank loans, 
worth US $400,000 for working capital; the com­
pany has already paid off these loans. 

DmZA, LTD.-Another Case Study in Entrepre­
neurial Development 
When Hiqmet Driza, owner of DRIZA Ltd., entered 
the Albanian poultry industry in 1997, he faced seem­
ingly insurmountable challenges. Most of the nation's 
processing facilities were unprofitable because of tech­
nological and managerial inefficiencies. Machinery was 
out of date, and the human capital needed to develop 
in the new market economy was lacking. For Driza 
and most of Albania 's agricultural entrepreneurs, no 
institution existed in Albania's business community that 
was capable of changing these unfortunate circum­
stances until the launch of the AAATA project into 
their country. 
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For entrepreneur Driza, involvement in an AAATA 
association has resulted in greater access to sources 
of credit and information, the modernization of equip­
ment, and the overall expansion of his poultry busi­
ness. After Driza joined the poultry association, his 
broiler production increased from 9 5, 000 units in 1998 
to 550,000 units in 2000, a net increase of 455,000 
units. Meanwhile, the projected sales figure for 2001 
is six times greater than the figure from 1998, and the 
company has expanded its distribution networks to 
serve all of Albania's primary markets. Overall, the 
poultry association members produced 60% more eggs 
and 63% more revenue (an increase of US $13.4 mil­
lion) during the first two years of the project. 

A Catalyst for Change in Agribusiness 
Development 
In 1999 the AAATA project was started with an ambi­
tious agenda that facilitated the growth of agribusiness 
associations capable of improving conditions. The goal 
of the AAATA project is to promote interest in asso­
ciations among various agribusiness stakeholders. The 
project was designed to establish effective and sus­
tainable support structures to assist new agricultural 
entrepreneurs in the development of prosperous agri­
cultural businesses. 

Components of the project include the following: 

• Support for trade associations so that they can be­
come effective advocates for policy improvement and 
provide business and technical information and other 
services as follows: 

1. A federation of 16 trade associations that have a 
voice on policy issues. 

2. A business and management center that provides 
general services. 

3. A support unit that provides technical guidance 
to eight industry associations. 

• Technical and business assistance to agribusiness 
firms that are members of the associations. Services 
include access to credit and finance , business plan­
ning, expert advisors, and market information. The 
project staff and local and foreign experts provide 
technical advice on an industry basis and also ac­
cording to demand and potential on an individual 
enterprise level to establish successful pilots. 

• A range of support mechanisms for associations and 
agribusinesses, including the following: 

1. Assistance for public institutions that can work 
with private firms to improve food quality, mar­
keting, and regulations and with policymakers in 
supplying reliable statistical information and 
analysis. 

2 . Financial advisory services and credit unions to 
assist association members in gaining access to 
credit and investment. 

3 . Media tools, including a newsletter and publicity 
campaigns. 

The AAATA project works in an integrated and sys­
tematic way through the trade associations to address 
constraints and to provide needed technical assistance 
to enable the private sector to increase the quantity 
and quality of agricultural production on a market­
driven basis. By developing and strengthening private 
business associations, AAATA/IFDC assumed that 
agricultural businesses in Albania would be able to pro­
cure much-needed financing and technology with 
greater efficiency. The program has worked very ef­
fectively and has provided a lasting institutional infra­
structure capable of representing and supplying the 
needs of the agribusiness community. The project has 
increased membership in the trade associations and 
provided intensive training, technical and business as­
sistance, and other support to the association mem­
bers. As a result, the members have significantly 
increased production and employment, thus contrib­
uting to agricultural development and economic growth 
in Albania. The new associations have become suc­
cessful policy advocates, representing the legislative 
interests of their members. They have become sources 
for inputs-machinery, feed, and seed- which have 
greatly improved the productive capacity and efficiency 
in many industries. Perhaps the greatest success of 
this project, however, has been its sustainability. Al­
though the initial phase of the program was completed 
in 2000, the trade associations that it sponsored con­
tinue operating efficiently, expanding self -sufficiency, 
and promoting growth among members. In fact, the 
members have increased their business by 30% in 2000 
to a total of US $40 million, three-quarters of it self­
financed. 

Hopefully, in the next few years, AAATA/IFDC will 
build upon its past successes, extending the develop­
ing institutional support network. The project plans to 
emphasize the growth of industry clusters in horticul­
tural agricultural processing, greenhouse fresh produce, 
olive and edible oil processing, and poultry. The Alba­
nian entrepreneurs accept the project's faith in the 
future of agribusiness. For example , priority agricul­
tural enterprises have invested US $6.8 million of their 
own funds in the first two years of the project, US $3 
million in the second half of 2000 alone. The AAATA 
project has used its training, advice, and influence to 
encourage commercial banks to extend US $2.5 mil­
lion in credit to project clients during the past two 
years and to motivate outside suppliers of agricultural 
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equipment to provide an additional US $2.6 million in trade credit in the same period. This network will 
continue to provide advocacy and services to the business community. Meanwhile, the trade associations' 
example in the development of new techniques and pilot 
projects, coupled with the continued growth of member 
businesses, is expected to add momentum to the nation's 
developing agribusiness sector. 

The formation of KASH-the Albanian Agribusiness Coun­
cil-was a milestone event for private business in Albania," said 
the US. Ambassador to Albania, Josephlimprecht. ''With agri­
culture accounting for more than half the economy, the need for 
agricultural businesses to have a strong voice in national affairs 
is clear. The formation of KASH was also a significant accom­
plishment of the assistance the United States has provided for 
many years through IFDC." 

Ambassador Limprechtmadethesecommentsdmingthe open­
ing session of the first Congress of KASH on May 10, 2001, in Tirana, Albania. In his address, the Ambassa­
dor showed that he understands the importance of the meeting. 'This is an historic moment for Albania," he 
said. ''Its pmposeis to provide afonunfor a discussion of significantpolicyissues. As we near the parliamentary 
elections, it is critical to have debate on questions about the economy and the policies that will facilitate economic 
growth .. . . The representatives of the political parties who are here will be able to respond to C the issues 
discussed]. You will be able to compare their responses and understand the party positions on agriculture. You 
should be able to judge how their positions could affect your businesses. And the reverse will occur. The parties 
will learn what issues are important to KASH members. Through this process, KASH can hold the parties 
accountable for what they say today. This is the essence of democracy., 

Besides Ambassador limprecht, attending the Congress were representatives of five out of nine Albanian 
political parties, the Minister of Agriculture and Food, World Bank, Deutsche Gesellschaft fiir Technische 
Zusammenarbeit (GTZ), Land O'Lakes, Swiss Agency for Development and Cooperation, World Learning, the 
Rector of Tirana Agricultural University, and representatives of the sixteen member associations of KASR 

Under the auspices of theAAATAproject, which is fimded by USAID, KASH was founded on September 15, 
2000, as an umbrella for 16 member associations. The mission of the organization is to unite as a single voice 
for advocacy. Through their quarterlyregional and national meetings, KASH members assemble to raise advo­
cacy issues, plan strategies, and resolve issues with governmental authorities. The Council supports its opinions 
based on the real knowledge of the consumers' demands through some 700 businessmen and 25,000 farmers, 
who invest millions of U.S. dollars in the sector. 

During the first Congress of KASH the participants discussed the current and future problems of the agri­
cultural andagri-processingindust:Iy development and presented to the Albanian Govenunent decision makers 

its opinions regarding the following: 

• Necessity of Institutionalization of Cooperation • CreditSystem 

• Problems in Regard to Agricultural Land • FoodQualityandSafety 

• Agricultural Product Marketing • Struggle Against Corruption 

• Reviews for Improvement of Ftscal System • Power Resources 

The first congress of KASH marks the beginning of an organized effort to solve the above problems. KASH 

will work toward the complete realization of the solutions to these problems. In addition, the organization will 
inform the interested associations and the public regarding its efforts and negotiations with relevant state agen­
cies .. The further strengthening of KASH through the active participation of its member associations and 
increasing its membership will contribute to the achievement of these objectives and finther enhance KASHs 

reputation as anindispensablepartnerinAlbania's economic progress. 
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Bangladesh Takes Off 
on Agribusiness 
Highway 

a: he ATOP Project in Bangladesh, completed 
in July 2000, exceeded the expectations for 
the project. The project played a leading role 

in transforming attitudes toward agribusiness in that 
country. Under the auspices of the Ministry of Agri­
culture, with funding from USAID and implemented 
by IFDC, the ATOP is widely regarded in Bangladesh 
as a beacon for agribusiness development. 
Begun in January 1995, the project aimed to increase 
productive employment in agriculture and related en­
terprises through the creation of competitive markets 
for agro-related inputs, outputs, and technologies. 
Objectives included policy reform, free flow of capital 
and technology, diversification and intensification of 
crop production, and poverty alleviation. The project 
aimed to encourage market-driven technology devel­
opment and transfer and to provide agro-entrepreneurs 
with information and access to credit. 

To achieve the ambitious targets, project leadership 
devised a US $4.5 million development fund from in­
terest generated by a revolving Agribusiness Credit 
Fund (ACF). The Government of Bangladesh allocated 
US $26 million for the ACF, which was channeled 
through commercial banks and monitored by the 
project. The credit provided vital liquidity and spurred 
banks to lend to newly developed agro-enterprises. 
The development fund enabled the project to estab­
lish a matching grant program and to double the num­
ber of regional offices to eight. · 

The achievements of the project resulted from a strat­
egy that delivered a holistic, integrated package of ser­
vices to agribusiness and capitalized on partners to 
multiply impact. For example, ATOP exceeded or met 
five of its six primary contractual targets: 
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• Against a target of 100,000 over the five years, 
700,000 farmers adopted more productive, envi­
ronmentally sound technology (mainly through the 
use of urea supergranule fertilizer). 

• Compared with a target of 80, contract grower ar­
rangements numbered 172. 

• Investments/loans made in agribusiness totaled 
12,700, nearly double the target of 7,000. 

• Representing 2.5 times the goal, US $257 million 
in credit and investment was realized. 

• Versus a target of 130,000, new jobs in agribusiness 
were created for 70,000 people. 

• Over 50 significant policy reforms were enacted. 

In early 2000 the Planning Ministry evaluated the 
project and concluded that it had reached its targets 
on time and "accomplished its overall objectives." The 
final evaluation team highlighted specific achievements, 
including: 

• The improved packaging and pre-cooling techniques 
introduced by ATOP helped increase vegetable ex­
ports by US $5.6 million during 1997-99. 

• One business mission sponsored by ATOP for shrimp 
processors to the United States in 1999 generated 
US $18 mi!Jion in spot orders and US $35 million 
in follow-up purchases. 

• ATOP conceptualized "model poultry villages" as a 
vertically integrated industry and established them 
in 12 pilot areas. The Government of Bangladesh, 
nongovernmental organizations and the World Bank 
praised the idea. 

• Introduction of urea supergranules contributed US 
$23 million to the gross domestic product in 1998/ 
99 and US $86 million in 1999/00 and created 
employment for 13,350 people. 

• ATOP established a federation of agribusiness trade 
associations. 

• Thanks to ATOP support to borrowers, the loan re­
covery rate from credit generated through the ACF­
Ied commercial process is 95%. 

In designing another agricultural project, the Asian De­
velopment Bank (ADB) borrowed heavily from the strat­

egies, practices, and activities of ATOP. The 
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ADB project preparation mission undertook a detailed 
analysis of ATOP and concluded "the project has been 
a catalyst in building confidence in the business and 
financial community that agribusiness is a good in­
vestment opportunity. The policy dialog has contrib­
uted to a better business environment." 

The ATOP was directly responsible for the following: 

• Demonstrating how to modernize the potato indus­
try, beginning with better seed through production 
to storage to successful export to processing French 
fries. 

• Supporting the dynamic growth and diversification 
of the largest agro-processor. 

• Increasing exports of fruits and vegetables for as­
sisted client enterprises-from US $120,000 in 
1998 to US $290,000 in 1999 and US $166,000 
in the first quarter alone of 2000. 

• Working through an NGO named Poverty Allevia­
tion, Gender Equity and Environment (PAGE), in 
Comilla to help 300 poor farmers, mainly women, 
begin exporting vegetables to the United Kingdom, 
and thus raising their incomes by 30%. 

The President of the Agribusiness Development Or­
ganization of Bangladesh, Fakhrul Islam Munshi, said 
that ATOP caused a revolutionary shift in attitude about 
agriculture. "In the past agriculture was for subsistence. 
Now it is an industry. This change has been brought 
about by ATOP." 



Sub-Saharan Africa 
Farmers Use New 
Methods to Produce 
More Food for Their 
Families 

During 2000 the project covered 7 
countries (Benin, Burkina Faso, Ghana, 
Mali, Niger, Nigeria, and Togo), 14 
pilot sites, and 66 villages; more than 
1,400 farmers and 19 NGOs and gov­
ernmental organizations were in­
volved in research and extension of 
ISFM through the project. 

[]] 

ogbe Socljedo, a Togolese rice farmer, has 
seen a marked improvement in the quality of 
his life since he began participating in an ISFM 

Project, being conducted by IFDC-Africa, Lome. Rice 
growing is the primary activity of farmer Sodjedo, and 
it appears to be a very profitable one. Because of this 
activity, he was able to construct a nice house on his 
compound, to buy additional land (2.5 ha of land, 
outside the irrigated area), to buy potential sites for 
housing, to buy a motorized cultivator, and to support 
his family. Besides rice, he also cultivates 1 ha of maize 
for home consumption. 

Growing two crops per year on his 3-ha farm to which 
he applies 1,150 kg of fertilizer, Socljedo receives a 
yield of 2,500 kg of shelled rice per ha. For one crop­
ping period, he uses 23 bags (50 kg) of fertilizer, in­
cluding 16 bags of NPK and 7 bags of urea. This 
corresponds to a rate of 94 kg N, 40 kg P 20 5, and 40 
kg K20 on a hectare basis. To measure and manage 
the amounts of inputs, he uses a bowl. For one plot of 
500 m2 , he applies three bowls of fertilizer, which cor­
responds to about 10 kg, during each fertilizer appli­
cation. The Togolese farmer has also used indigenous 
natural rock phosphate and was pleased with the posi­
tive results. Of particular benefit to the farmer was the 
access to credit, provided by the ISFM project, through 
which he became a member of a self-managed sav­
ings and credit system at the village level. 

The ISFM project is promoting strategies that include 
(1) the participatory development of water and soil 
conservation methods and soil fertility improvement 
and maintenance methods, e.g., through the combi­
nation of organic and mineral fertilizers , (2) the facili-
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tation of rural organization and institution building to 
improve access of farmers to external inputs and to 
strengthen their role vis-a-vis decision makers, and (3) 
input- and output-market development, including credit 
systems. IFDC-Africa's experiences demonstrate that 
significant attention should be given not only to par­
ticipatory research and extension of ISFM techniques 
as such but also to proper site selection and to partici­
patory approaches for institutional development and 
for improving linkages between farmers , the private 
sector, and policy makers at the regional and national 
levels. IFDC-Africa is working closely with partner in­
stitutions, particularly the NARES and NGOs. In fact, 
IFDC-Africa plays only the role of adviser, coach, and 
facilitator. The partner institutions are responsible for 
activities in the field . Initially, the project starts work­
ing in some pilot villages to become familiar with the 
reality farmers are facing and to begin the process of 
mutual learning. Researchers and extension workers 
promoting ISFM techniques must be able to translate 
their ideas and recommendations in a way that is un­
derstandable and convincing enough for farmers. 

With funding from IFA, Paris, France, and USAID 
during 2000, the project has made progress in ex­
tending ISFM strategies to increase food production 
at the village and regional levels in West Africa. Dur­
ing 2000 the project covered 7 countries (Benin, 
Burkina Faso, Ghana, Mali, Niger, Nigeria, and Togo), 
14 pilot sites, and 66 villages; more than 1,400 farm­
ers and 19 NGOs and governmental organizations 
were involved in research and extension of ISFM 
through the project. The strategic selection of zones 
and villages that have relative advantages to adopt ISFM 

strategies and the application of participatory approaches are 
key elements of the project. Long-term dependency of 
the farmers on "the project" is avoided. Institutional 
support concentrated on the organization and man­
agement of revolving funds by the farmers them­
selves, on the marketing of agricultural products, 
and on the distribution of agricultural inputs (in­
volving both farmers and local input dealers). 
Pre-extension strategies like farmer-to-farmer 
visits and "open days" have promoted in­
terest in ISFM strategies in the pilot zones. 

As a consequence, the demand for fertil­
izers, improved seeds, and other agricul­
tural inputs is rising rapidly in the pilot 
villages. However, for large-scale exten­
sion of the project within the pilot zones, 
more funds will be needed to enable 
farmers in the pilot zones to increase 
fertilizer use efficiencies, to train exten­
sion agents, and to strengthen profes­
sional capacities o f the farmers ' 
organizations and input dealers' net­
works. Inconsistent government policies 
also often hinder increased and effective 
participation of the private sector in the 
market. 

Despite these constraints, the project is de­
veloping an adequate and efficient approach 
to stimulate agricultural intensification in well­
targeted zones of West Africa. For example, 

Despite 
these 
constraints, 
the project 
is 
developing 
an 
adequate 
and efficient approach 
to stimulate agricul­
tural intensification in 
well-targeted zones of 
West Africa. 

in Mission Tove, Southern Togo, within their­
rigated rice-growing area, by using the full inte­
grated package, farmers were able to produce up 
to 5-6 tons of paddy rice per hectare, compared with 
only 1. 5-4 tons per hectare normally. The farmers 
preferably conduct mechanized rice growing since this 
enables them to have two harvests per year. The case of 
Mission T ove clearly shows that institutional development and the 
well-functioning organizational structure of farmers are critical con­
ditions for sustainable agricultural development through integrated 
soil fertility improvement. 
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Getting a Handle 
on Carbon 

There is thus a clear role for the 
agriculture sector to help re­
duce the enhanced greenhouse 
effect by introducing agro­
nomic practices that result in 
increased removal of carbon 
dioxide from the atmosphere. 

[EJ ossil fuel combustion and changes in the land 
use (including deforestation) has resulted in an 
annual rate of carbon dioxide (C02) accumula­

tion in the atmosphere of 3,500 mHlion tonnes. The 
accumulation of C02 and other greenhouse gases is 
expected to cause observable climatic changes in the 
21st century. The International Panel on Climate 
Change (IPCC) has been publishing assessment reports 
to governments since the early 1990s. The newest 
report to be published in 2001 concludes that the glo­
bal temperature in the 201h century has increased 
0.6±0.2°C and that the globally averaged surface tem­
perature is projected to warm 1.4°C to 5.8°C by 2100 
relative to 1990. The report also includes observa­
tional evidence indicating that increases in regional 
temperatures have already affected several biological 
systems around the world. 

If the IPCC scenarios turn out to be true, agricultural 
production will be greatly affected. Research conducted 
by IFDC scientists and collaborators show that crop 
yields in several regions of Latin America could be 
severely reduced under warmer conditions due to 
shorter crop-growing seasons and increased pest and 
disease pressure. Moreover, agricultural systems that 
are already fragile under current climate conditions 
could become unsustainable under the expected sce­
narios (e.g. , in northeast Brazil and the Sahel in Af­
rica). Recent studies suggest that the most severe 
impacts on agriculture will be felt around the tropics 
where most of the least developed countries are 
located. 

Even though it is still difficult to determine how much 
of the global warming can be attributed to human ac­
tivity , there is overwhelming agreement that measures 
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should be taken to reverse the current trend of in­
creased accumulation of greenhouse gases (GHG) in 
the atmosphere. There are basically two paths to re­
verse such a trend: (1) reducing GHG emissions 
through cleaner energy generation and (2) removing 
C02 through carbon "sinks" or carbon sequestration. 

Regarding the option of removing C02 from the at­
mosphere, IPCC has estimated that agricultural lands 
have the potential for removing 40,000 - 80,000 mil­
lion tonnes of carbon over the next 50-100 years. 
Thus, soil carbon sequestration in agricultural lands 
alone might offset the effects of fossil fuel emissions 
and land use changes for 10-20 years or longer. Addi­
tional carbon can be sequestered in well-managed for­
ests and grassland soils. 

There is thus a clear role for the agriculture sector to 
help reduce the enhanced greenhouse effect by intro­
ducing agronomic practices that result in increased 
removal of carbon dioxide from the atmosphere. Car­
bon dioxide is one of the most important gases that 
enhance the greenhouse effect. It is produced when 
coal, oil, wood, and other carbon-based fuels are 
burned. Plants absorb carbon dioxide and through 
photosynthesis convert it into dry matter (food, fiber, 
wood). Carbon fixed by plants can remain in the form 
of wood for several years and/ or return to the soil as 
plant residues increasing the soil organic matter con­
tent. The enhanced carbon sequestration strategy in 
the agricultural sector cannot be viewed as the perma­
nent solution for the GHG emission problem, but it 
can be an excellent option for "buying time" and al­
low for the development and global adoption of new, 
clean and safe energy sources. 

Past and recent research has evidenced that reduction 
in atmospheric carbon dioxide content can be achieved 
by large-scale applications of land management prac­
tices. Among others: reduced tillage, use of pastures 
(e.g. , clovers, alfalfa) in rotation with annual crops, 
improved strategies to enhance fertilizer use efficiency, 
increased efficiency of animal feed and return of ani­
mal waste, establishment of forests and grasslands in 
former croplands and degraded soils. Most importantly, 
increasing sequestered carbon in the soils will provide 
additional benefits to farmers such as improvement in 
soil fertility, water-holding capacity and tilth, and re­
duction in soil erosion. 

Two other gases with greenhouse effect are also im­
portant in the agricultural sector: nitrous oxide (N20 ) 
and methane (CH4). The importance of these gases 
derives from their warming potential, which is much 
higher than that of the C02 (the global warming po­
tential of methane is about 20 times higher and that 
of nitrous oxide is 300 times higher than that of COz). 
Nitrous oxide is mainly produced through transforma­
tions in the soil of the nitrogen added as fertilizers 
and/or plant residues. Methane in the agriculture sec­
tor is mainly produced as a result of the enteric fer­
mentation occurring in the digestion process of 
ruminants. A second important role of the agriculture 
sector contributing to reduce the greenhouse effect is 
therefore to reduce the emissions of these gases. Since 
the emission of both gases is the result of inefficien­
cies in the production system, a reduction of ·the emis­
sions would also lead to better results for the farmers 
(higher nitrogen use efficiency and more efficient con­
version of animal feed into milk, meat and wool). 

The discussions in the United Na-
tions Framework Convention on 

has passed the first 'greenhouse' law in the world. 
Denmark and United Kingdom are also in the process 
of developing similar legislation. In most cases, trad­
ing of certificates generated in foreign countries is 
admitted as a possibility. One example of this is the 
recent announcement by the Japanese power com­
pany, Tokyo Electric Power Co. (TEPCO), of its start­
ing of a 40,000-ha afforestation project in New South 
Wales, Australia . This company expects to generate 
carbon sequestration certificates that could eventually 
be used as emission permits. 

A second piece of evidence comes from the financial 
sector.The World Bank has just created its US $ 150-
million Carbon Prototype Fund. Some twenty corpo­
rations from several industrialized countries have 
already committed contributions to this fund, which 
will be used in projects to reduce greenhouse gas emis­
sions in the developing world. 

In the third place, several private companies , particu­
larly from the energy sector, are starting to trade car­
bon reduction certificates. British Petroleum-Amoco 
has designed its own worldwide internal market. This 
company has planned a 1 Oo/o reduction of its emis­
sions by 2010 . This target can be achieved by either 
genuine emission reductions or by purchasing credits 
from other units. They will also be allowed to obtain 
carbon credits by investing in external projects. 

Examples of how this market is being developed also 
exist in the agriculture sector. The Canadian consor­
tium of power companies-Greenhouse Emissions 
Management Consortium (GEMCo}--is paying US $4/ 
acre/ yr to several midwestern U.S. farmers for adopt-

Uruguay: 1990, 1994 and 1999 Climate Change (UNFCCC) have 
stimulated an impressive amount 
of activities all over the world, With 
the increasing involvement of gov­
ernments, business people, and sci­
entists . The results of these 
activities have been impressive, giv­
ing shape to the development of 
an international carbon market. 

Carbon Balance in Forestry Sector 
(Increase in Forested Area: 50,000 ha- 500,000 ha) 

The shaping of the carbon market 
can be illustrated by several pieces 
of evidence. In the first place, sev­
eral countries are developing leg­
islation to regulate the trading. The 
most notable case is the Aus.tralian 
State of New South Wales, which 
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ing no-till, a practice that induces atmospheric carbon 
to be stqred into the soil. In exchange, the farmers 
will allow GEMCo to use or trade the generated car­
bon certificates. 

These experiences lead to the expectation that trad­
ing of carbon certificates (or emission-reduction cer­
tificates) will be adopted by most countries, probably 
following the model of the successful U.S. sulfur diox­
ide market established in 1990. A common feature of 
projects similar to the ones described above is their 
win-win characteristic. Activities can be established in 
a way that all involved parties obtain benefits: the pri­
vate sector obtains carbon certificates that can be traded 
to compensate for emissions during the process of 
adopting cleaner energy sources. The farmers get ad­
ditional income and improve their soil's fertility and 
tilth, water-holding capacity, etc. The world ends with 
an atmosphere containing less carbon dioxide reduc­
ing the greenhouse effect. 

Equivalent projects could be developed by the fertil­
izer industry. On the one hand, the fertilizer industry 
can continue efforts to reduce emissions by adopting 
cleaner industrial processes. On the other hand, the 
industry can continue supporting research to improve 
the plant nutrient use efficiency, reduce N20 emis­
sions from agricultural lands, etc. In addition, the in­
dustry can establish carbon market projects in which 
farmers adopt agronomic practices that result in in­
creased carbon sequestration (using no-tiJI, establish­
ing forests, etc.) and the industry gets carbon certificates 
that can be traded as emission permits. 

One of the possible bottlenecks for establishing a car­
bon market is the need for accepted methods to mea­
sure, monitor and verify the amounts of carbon actually 
being sequestered in different projects. IFDC and other 
research institutes are establishing projects in the agri­
culture sector of different regions of the world to test 
and implement such methods. 

Experiences around the world show that financial in­
centives can dramatically affect the trends in agricul-
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tural production. A good example of this can be found 
in Uruguay, South America. The government of Uru­
guay started promoting the establishment of new for­
ests in low-production natural grasslands. A Forestation 
Law was passed in 1989, which included tax cuts and 
other financial incentives to farmers who would plant 
new forests. As a result of that law, the area of new 
forests has increased almost 8-fold in the last 10 years. 
Moreover, the results of the last published National 
Inventory of Greenhouse Gases of Uruguay indicated 
that in 1994 the annual amount of C02 sequestered 
in the new forests compensated for the total annual 
emissions of this gas from the energy sector. Under 
the scenario of a developed carbon market, the finan­
cial incentives that are now provided by the govern­
ment could be substituted by the additional income 
resulting from trading carbon certificates. 

In conclusion, scientific evidence indicates that the glo­
bal temperatures have been rising in the last century 
and are expected to continue rising in the coming de­
cades. These changes will drastically affect human ac­
tivities including agriculture. Although it is still difficult 
to determine how much of the global warming can be 
attributed to human activity, the current trend of in­
creased accumulation of greenhouse gases in the at­
mosphere needs to be reversed. The permanent 
solution for reversing that trend will arise from the 
development and massive adoption of cleaner, renew­
able energy sources. However, there is a clear role to 
be played by the agriculture sector in "buying time" 
for that change to occur. The development of a car­
bon market will probably encourage the establishment 
of projects between industry and farmers, which will 
lead the latter to adopt agronomic practices that will 
result in increased amounts of sequestered carbon and 
reduced emissions of greenhouse gases (such as N20 
and CH4). This in turn will provide farmers with addi­
tional income and improve their production systems 
and natural resource base. On the other hand, it will 
allow the industry to reduce their net greenhouse gas 
emissions during the process of adopting cleaner pro­
cesses and energy sources. 

Maximizing the Impact 
of Research Through 
Collaborative 
Programs: The Tradeoff 
Analysis Approach 

[MJ uch of the collaborative research program 
between CIP and IFDC is being conducted 
within a larger collaborative program re­

ferred to as the Tradeoff Analysis project. This project 
began during late 1996 with funding from two sources: 
(1) the Ecoregional Fund to Support Methodological 
Initiatives (Dutch/Swiss funds managed by ISNAR), and 
(2) the USAID-funded Soil Management Collaborative 
Research Support Program (SM-CRSP). 
This research addresses the need in developing coun­
tries to generate the farm and regional-level informa­
tion demanded by decision makers to assess the 
sustainability of existing technologies; the potential for 
adoption of environmentally sustainable technologies; 
and the economic and environmental consequences 
of policy decisions for poverty, food security, and 
sustainability of the agro-environment. Research ac­
tivities are taking place at the Consortium for the Sus­
tainable Development of the Andean Ecoregion 
(CONDESAN) benchmark sites in Cajamarca, Peru, 
and Carchi, Ecuador. The principal objective of the 
project is to develop a DSS for assessing tradeoffs (in­
terrelationships) between agricultural production and 
its impact on the environment and human health within 
the Andean Ecoregion. The DSS, called the Tradeoff 
Analysis Model, is designed to assist national, regional, 
and local-level policymakers, rural development pro­
fessionals, and agricultural researchers in evaluating 
the regional impact of different policies and techno­
logical changes through the statistical aggregation of 
output from field-scale economic-biophysical models. 
The Tradeoff Model has the following key features: 
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• Provides decision makers with information on 
tradeoffs between key sustainability indicators under 
alternative policy and technology scenarios. 

• Links disciplinary data and models in a GIS 
framework. 

• Utilizes minimum data necessary for decision sup­
port and policy analysis. 

• Results can be extrapolated to larger geographic 
regions in a GIS framework. 

• Is transportable: the generic structure of the system 
can be adapted to other geographic settings and 
applications. 

The first phase of the Tradeoffs Project developed a 
policy decision support system based on tradeoff analy­
sis of agricultural production systems and applied that 
system to two watersheds in Ecuador and Peru. The 
first phase emphasized the development of the Tradeoff 
Analysis (TOA) method and analytical tools to imple­
ment it (data, models and software for their integra­
tion). A significant product of the first phase was the 
Tradeoff Analysis Model computer software that inte­
grates disciplinary data into standard georeferenced 
formats and provides a modular capability to link ex­
isting disciplinary simulation models to support the 
TOA method. 

The TOA method is a process based on collaboration 
between stakeholders and multidisciplinary research 
teams. The process begins with identification of 
sustainability indicators for a production system deemed 



relevant by the stakeholders, the formulation of hy- i;;aim~iiiiiWiiiiH~=::;=~!!::::=!::::===~==~~::!!!OS~ 
potheses.about their interrelationships (tradeoffs), and 
the development of technology and policy scenarios 
to be assessed. The search team generates suitable 
data and parameterizes models 
to quantify sustainability indica­
tors. These models are used to Stakeholders 
assess how tradeoffs among 
sustainability indicators respond 
to technology or policy scenarios. 
Stakeholders and researchers use 
this information to assess impacts 
and design strategies to improve 
the economic viability and 
sustainability of production sys­
tems. In the first 5-year phase of 
this research project, the TOA 
method was implemented in Ec­
uador in collaboration with the 
National Research Institute in 
Agriculture and Livestock (INIAP) 
and in Peru in collaboration with 
the national soil conservation 
program, Programa Nacional de 
Manejo de Cuencas Hidro­
graficas y Conservaci6n de 
Suelos, Peru (PRONAMACHS), 
and INIA to assess tradeoffs as­
sociated with pesticide leaching, 

and 
researchers 
use this 
information to 
assess impacts 
and design 
strategies to 
improve the 

• economic 
viability and 
sustainability of 
production systems. 

water and tillage erosion, terracing, agroforestry, and 
related soil management technologies. These appli­
cations provided the first tests of the TOA method 
and TOA Model software. 

In addition to IFDC and CIP, the principal collabora­
tors on the project include Montana State Univer­
sity, Wageningen Agricultural University, McMaster 
University (Canada), the national agricultural research 
institutions in Ecuador and Peru, regional universi­
ties, and NGOs. 
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Marketers Gain New 
Insights in Ghana and 
Mali Agricultural Input 
Marketing Training 
Programs 

During January 2000-
June 2001, IFDC con­
ducted 12 international 
workshops, training pro­
grams, and study tours. 

rn he task of providing more effective fertilizer 
supply systems in the developing countries is 
a complex endeavor that involves the devel­

opment and transfer of improved technology, increased 
investments in agricultural support systems, and more 
effective use of existing and improved technology in 
three areas: (1) fertilizer production, (2) fertilizer distri­
bution and marketing, and (3) fertilizer use. Success in 
these areas, in turn, depends on the availability and 
effective use of trained manpower. For the foresee­
able future, in the developing countries there will con­
tinue to be a severe shortage of trained manpower to 
meet the wide range of fertilizer-related research and 
technical needs. In recognition of the need for trained 
personnel by the fertilizer sector of developing coun­
tries, IFDC made a commitment to the task of con­
tributing to training and developing professionals to 
work in all areas of the fertilizer sector and thereby 
overcome or at least relax the technology transfer con­
straints to fertilizer use. 

During January 2000-June 2001, IFDC conducted 12 
international workshops, training programs, and study 
tours. About 284 participants benefited from the pro­
grams in the areas of computer modeling and simula­
tion, input marketing, safety in fertilizer production 
and handling, compound and blended fertilizer pro­
duction, and policy reform. 

During 2001, two IFDC training programs conducted 
in Africa focused on agricultural input marketing. The 
programs conducted in Mali and Ghana concentrated 
on the challenges in developing countries and in tran-
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sition economies in marketing of agricultural inputs in 
more liberalized, competitive and open markets and 
the development of techniques and skills necessary for 
customer-oriented marketing. 

The programs covered such topics as marketing con­
cepts in open and competitive markets; international 
and regional fertilizer situations; pricing in free mar­
kets; dealer network management; promotion, mar­
ket development and advertising; demand and sales 
forecasting, market planning; and international trading. 

The first program, which was held in Mali, was con­
ducted in French. Twenty-seven participants from six 
African countries-Cameroon, Cote d'Ivoire, Guinea, 
Mali, Rwanda, and Senegal- registered for the pro­
gram. They included manufacturers, suppliers, and 
distributors from the private sector; policymakers; re­
search and nongovernmental organizations. Mali's 
Secretary General of the Ministry of Rural Develop­
ment presided over the opening ceremony; he dis­
cussed the alarming decline in soil fertility and the 
associated risk of greater food insecurity; the need to 
significantly increase the use of productivity-enhanc­
ing inputs such as fertilizers, quality seed, and crop 
protection chemicals; and the increasing critical role 
of the private sector in supplying these inputs . 

The second program, which was held in Ghana, at­
tracted 32 participants from 11 countries-Ethiopia, 
Ghana, Japan, Malawi, Nigeria, Pakistan, Tanzania, 
Togo, Uganda, Zambia, and Zimbabwe. In addition, 
Mr. Norio Shimomura, Deputy Managing Director of 



JICA, attended as an 
observer during the 
first two days . Ghana's 
Honorable Minister of 
Food and Agriculture, 
Major (Rtd) Courage E. 
K. Quashigah, inaugu­
rated the program. 
Highlighting the pro­
gram was a field visit 
to a banana plantation 
and irrigation project. 
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Decision Support Tools 
Spark More Sustainable 
Production 

The question is, how can we 
most eftectively assess the 
biophysical and socioeconomic 
appropriateness and viability of 
management interventions on 
agricultural production, soil 
fertility improvement, and 
environment. 

D ecision making for agricultural production is 
becoming more complex because of increased 
competition caused by globalization of agri­

culture and the need to adopt more sustainable man­
agement practices. The question is, how can we most 
effectively assess the biophysical and socioeconomic 
appropriateness and viability of management interven­
tions on agricultural production, soil fertility improve­
ment, and environment- a process that takes time and 
makes the trial and error approach too risky and ex­
pensive? The Information Management and Decision 
Support Program achieves the following: 

• Promotes development, testing, and implementation 
of methodologies for adoption and diffusion of sys­
tems applications targeted toward resolving soil fer­
tility depletion-one of the most urgent problems 
undermining the potential for agricultural develop­
ment in West Africa. 

• Develops and applies decision support tools for rec­
ommendations on the use of phosphate rock, le­
gumes, and integrated soil fertility management. 

• Applies information decision support tools to quan­
tify trade-offs and complementarities in agricultural 
systems, evaluate long-term effects of management 
strategies on sustainable production and environment 
protection. 

One of the key concerns is that low adoption of infor­
mation technology in the developing world, particu­
larly sub-Saharan Africa, may widen the gap between 
these countries and the developed world . We aim to 
achieve the promotion and adoption of the use of sys­
tems tools for decision-making by: 
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Dr. Upendra Singh, IFDC Soil 
Fertility Scientist, and INRAB .-----t scientists discuss the use of 
decision support tools in 
sustainable production of maize/ 
groundnut rotation in Benin. 

• Supporting the research and development programs; 

• Synthesizing available knowledge and making it ac­
cessible to clients in usable forms; 

• Translating and transferring knowledge from one 
place to another for development of packages for 
integrated intensification and multiple goal planning. 

Two projects that specifically target SSA are: 

• Application of Decision Support Systems for Nutri­
ent Replenishment and Integrated Nutrient Manage­
ment under CNDC, and 

• A COSTBOX for Technology Transfer Related to 
Soil Fertility Improvement and Sustainable Agricul­
ture in West Africa. 

The CNDC was formed to work with researchers, 
extensionists, and farmers to combat nutrient deple­
tion based on the principle that the restoration and 
maintenance of the soils of sub-Saharan Africa is fun­
damental to sustainable development in the region. 
The objectives of the project are: 

• Use a systems approach to achieve greater impact 
from ongoing research. 

• Coordinate and complement nutrient dynamics re­
search in West Africa. 

• Gain practical experience on application of crop 
growth models to sub-Saharan situations. 

• Improve accessibility and availability of soil, climate, 
crop, and socioeconomic data. 

• Work toward developing, adapting, validating, and 
applying decision support systems in integrated nu­
trient management research. 



• Apply simulation models toward development of 
sustainable production systems with regard to 
cropping, nutrient balance, and the environment. 

In spite of several efforts, the use of models has 
remained limited in West Africa. This led to the · 
formulation of the COSTBOX project: "A Client­
Oriented Systems Tool Box for Technology Trans­
fer Related to Soil Fertility Improvement and 
Sustainable Agriculture in West Africa." The project 
is financed by the Ecoregional Fund to Support 
Methodological Initiatives." The project started with 
a survey in seven African countries to better un­
derstand the causes of the poor adoption of mod­
els. The results of the survey indicate the following: 

• Modeling projects emphasized the development 
of models rather than introducing models for 
practical use. 

• Little time was given for training. 

• Modeling was rarely part of the curriculum of the 
faculties of agriculture. 

The COSTBOX project attempts to introduce user­
friendly models that address the field level, such as 
DSSAT, Quantitative Evaluation of the Fertility of 
Tropical Soils (QUEFrS), and COTONS, a cotton 
model. Workshops have been organized in Togo, 

One of the key concerns Is the 
low adoption of information 
technology ID the developing 

A recent good example of the impact of DSS is found 
world, particularly sub-Saharan in India. A former IFDC visiting scientist, Dr Sanjay 
Africa may widen the gap Patil states, "After creation of this new state 
between these countries and the (Chhattisgarh) there has been continued emphasis on 

boosting the horticulture in the state for improving 
..._d_e_v_e_lo..;;.p_e_d_w_o_rl_d_. --------.....1 the economical status of farmers. I used the DSS to 

Benin, and Nigeria (Zaria) to acquaint research staff 
with these models and to discuss with the participants 
how they could use models in their present work. Some 
participants were chosen to constitute an expert group 
in their institutes to provide support to researchers 
desiring to use models in their work. These ·expert 
groups will continue to receive further training. 

The interdisciplinary systems approach also strives to 
achieve better linkages and integration between IFDC 
programs and among field scientists, users of decision 
support tools, and tool developers to achieve the pri­
mary goal of our research- sustainable and produc­
tive agricultural systems. 
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identify suitable areas for horticultural crops and prepa­
ration of a comprehensive horticulture development 
plan. The Government has sanctioned a sum of Rs 
2,500 million (about US $55 million) to the state, based 
on this plan for development of horticulture in the 
selected regions. This is a good success for a DSS." 
Knowledge-intensive technologies that lead to greater 
efficiency are site-specific, thus the cost of developing 
such technologies relative to likely impacts may be high 
and require significant time for clients to learn, man-
age, and make decisions. · 

Malawi and Nigeria 
Lay Groundwork for 
Developing 
Agricultural Input 
Markets 

rn 
n an effort to promote food security and environ­
mental protection by developing well-functioning 
agricultural input markets (AIMs) in sub-Saharan 

Africa so that farmers can have easy and affordable 
access to inputs, an assessment team composed of 
IFDC, the Government of Nigeria, USAID, IITA, and 
WARDA conducted studies of the agricultural input 
supply systems in Nigeria and Malawi. The efficient 
distribution of these inputs-physical supplies, efficient 
marketing, and technical information- is essential to 
the improvement of agricultural production and eco­
nomic growth in these developing nations. Both Ni­
geria and Malawi have made progress in the past few 
years toward liberalizing input supply systems, but both 
nations' systems currently operate much less efficiently 
than optimum, increasing the cost of inputs and de­
creasing their effective use. 

The study team assessed the present situation in Nige­
ria and Malawi. For example, fragmented markets 
concentrated in urban or semi-urban areas contribute 
to high input costs for farmers in rural communities. 
These costs translate into lower rates of fertilizer us­
age, lower food production, and the depletion of valu­
able soil nutrients. Problems within the networks that 
distribute physical resources are paralleled by difficul­
ties in disseminating intellectual resources-the mar­
keting information and technical skills necessary for 
the efficient operation of the free market systems. 
Despite recent liberalizing trends, public monopolies 
of the past have discouraged the development of hu­
man capital in two ways. First, the removal of incen­
tive limited both technical innovation and the 
willingness of potential investors to enter into free mar­
ket competition. Second, public enterprises have dis-
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couraged the development of market-oriented techni­
cal skills and information networks. Finally, the team 
identified the macroeconomic policies of many devel­
oping nations as primary sources of instability in the 
newly organized markets. Lacking a strong currency 
or sources of credit and fearing the potential for loss 
in unstable economic situations, many are discouraged 
by the potential risks involved in the development of 
private enterprise. 

The measures suggested by the study team were de­
signed to elevate the existing level of market competi­
tion, which should increase the coverage of distribution 
networks, decrease prices to farmers, and increase 
productivity. First, each nation should strive toward 
effective policy formation designed to limit the risks to 
which private investors are subjected. To promote 
greater security for the investor and a sense of fair 
competition, the assessment team recommended that 
those industries existing under public control should 
either be privatized or have protective subsidies and 
perquisites removed. Next, the team recognized that 
under-developed human and capital resources contrib­
ute to scarcity and proposed that public sector pro­
grams be directed toward the development of effective 
training seminars and methods of disseminating mar­
ket information. Finally, to encourage investment de­
spite economic instability, the study proposed that a 
separate fund be established by each nation to pro­
vide credit and foreign exchange support for investors 
involved in importing agricultural inputs. With all of 
these measures, the team hopes to encourage greater 
private investment in agricultural input systems, which 
would lead to increased access to these inputs and 
lower costs to farmers . 



The specific strategy proposed by the assessment team 
in Nigeria encompasses a holistic approach, designed to 
facilitate growth throughout the supply chain by building 
upon existing structures. In economic and fiscal matters, 
the team identified Nigeria's unstable currency, which 
greatly increases the risks of investment, as the macro­
economic issue most inhibiting to the growth of the 
nation's input systems. The study team suggested a dual 
approach to improving macroeconomic policy and in­
creasing investor confidence. First, the Nigerian govern­
ment should enact new monetary and fiscal policies that 
stabilize irregularities in the value of the domestic cur­
rency. Second, physical and financial infrastructures should 
be improved, reducing input costs and increasing profit­
ability to both suppliers and farmers. Third, prevailing 
policy distortions should be removed. In addition to these 
economic policy improvements, the study team suggested 
the establishment of an Agricultural Inputs Business De­
velopment Fund (AIBDF) to provide financing to dealers. 

The assessment team seeks to complement new economic 
and financial components with new sources of legitimate 
business and technical information, which are vital to the 
improvement of Nigeria's input markets. To meet these 
holistic goals, the team suggested a series of measures 
designed to improve communication and 
confidence among stakeholders. Market ------~aiio.-...~Oiao..-!;1,.~ 

transparency, the development of hu­
man capital, and the enforcement of 
quality control regulations were 
chief concerns. The team recom­
mended that the Federal Gov­
ernment of Nigeria (FGN) 
lead to the creation of a 
marketing information 
system to collect, ana­
lyze, and disseminate in­
formation to investors. To 
promote proficiency in in­
creasingly difficult fields, the 
study suggested a series of train­

Market transparency, 
the development of 

human capital, and the 
enforcement of quality 

control regulations were 
chief concerns. 

ing programs designed to commu­
nicate technical and business skills to 
suppliers. Finally, to ensure that fair and 
accurate product information reaches the 
public, the study recommended the strength-
ening of quality control regulations and, more importantly, 
their consistent enforcement. · 
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Collaboration With 
SG2000 on Fertilizer 
Assessments in 
Uganda, Mozambique, 
and Tanzania 

The purpose of each study was 
to assess the status of the 
fertilizer market, including use 
levels, adequacy of input dealer 
networks, credit facilities, and 
donor activities related to input 
market development. 

BJ ealizing the importance of fertilizer in sustain 
ing soil fertility and enhancing agricultural pro­
ductivity, IFDC, in collaboration with SG2000, 

conducted studies during 1998-2000 in three coun­
tries in east and southern Africa-Uganda , 
Mozambique, and Tanzania. The governments of each 
of the three countries designated counterparts to par­
ticipate as study team members. The purpose of each 
study was to assess the status of the fertilizer market, 
including use levels, adequacy of input dealer networks, 
credit facilities, and donor activities related to input 
market development. Constraints to improved market 
performance were identified, and strategies for devel­
opment of the fertilizer market were proposed. 

The three countries have a number of characteristics 
in common, including (1) policy environments that are 
being liberalized; (2) private sector participation that is 
very limited and the fertilizer market in each country 
that is in an early stage of development with associ­
ated deficiencies , e.g., limited dealer network, lack of 
technical advisory services, fertilizer use that is prima­
rily on cash crops, fertilizer prices that are very high 
by world market standards, credit availability for deal­
ers that is essentially nonexistent, lack of information 
on fertilizer markets-domestic and international, and 
donor supplies that account for a significant share of 
annual fertilizer imports. 

In contrast, each of the three countries has a unique 
history in terms of fertilizer use. For example, Tanza­
nia in the early 1990s used about 150,000 tonnes of 
product per year. Subsequent subsidy removal and the 
collapse of the state farms contributed to a decline in 
use to about 60,000 tonnes of product in 1999. Simi-
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larly , in Mozambique fertilizer use totaled about 
100,000 tonnes of fertilizer in the 1980s; however, 
due to the civil war and the absence of any effort to 
develop the private sector, use declined to about 5,000 
tonnes of fertilizer in 1999. In Uganda, fertilizer use 
peaked in the early 1970s at about 25,000 tonnes of 
product per year. Subsequent civil disorder resulted in 
the collapse of the fertilizer market and, even after the 
past several years of stability, fertilizer use totaled only 
12,000 tonnes of product in 1999. 

The potential for fertilizer market development is very 
good in each of the three countries. All are heavily 
dependent on agriculture for economic development 
and a large share (70%-85%) of the population is 
employed in agriculture-related activities. There is a 
growing awareness at the highest levels in Govern­
ment in each of the countries of the critical role of 
fertilizers in improving crop production. The respec­
tive Governments have in recent years opened up the 
market to private-sector investment; each is seeking 
to initiate policy reform to encourage private-sector 
investment. Private-sector interest in engaging in fer­
tilizer supply and marketing activities is increasing. The 
Government of Japan is evaluating the impact of the 
KR2 Program and reassessing procedural issues re­
lated to integration of the inputs in the markets of the 
recipient country. Finally, there is a growing aware­
ness of the need to improve the agri-input dealer ac­
cess to credit facilities. 

Clearly, there now appears to be an excellent oppor­
tunity to pursue a holistic approach to agri-input mar­
ket development in these countries. Mozambique has 
contracted with IFDC to assist the Government of 



Mozambique in reform of the KR2 program and de­
sign of the regulatory system. In addition, it is under­
stood that the 
World Bank has 
made arrange­
ments for work 
to address the 
market develop­
ment opportuni­
ties in Tanzania. 

Clearly, there now 
appears to be an ex­
cellent opportunity 
to pursue a holistic 
approach to agri­
input market devel­
opment in these 
countries. 

58 

IFDC Publications, 2000/2001 

FSR-1 Africa Fertilizer Situation. 

FSR-2 Asia Fertilizer Situation. 

FSR-3 Latin America Fertilizer Situation. 

FSR-5 North America Fertilizer Capacity. 

FSR-6 Eastern Europe Fertilizer Situation. 

FSR-7 Worldwide Urea Capacity Listing by Plant. 

FSR-8 Worldwide DAP and MAP Capacity Listing by Plant. 

FSR-9 Worldwide Potash Capacity Listing by Plant. 

FSR-10 Worldwide Ammonia Capacity Listing by Plant. 

FSR-11 

FSR-12 

FSR-14 

FSR-15 

FSR-16 

FSR-17 

FSR-18 

FSR-19 

FSR-20 

FSR-21 

FSR-22 

FSR-23 

G-1 

S-23 

SP-36 

Worldwide Directory of Fertilizer Traders, Importers, and Organizations. 

A Guide to Fertilizer Products for Traders. 

Worldwide Ammonium Nitrate and Calcium Ammonium Nitrate Capacity Listing by Plant. 

Recent Fertilizer Project Announcements: Worldwide. 

Global and Regional Data on Fertilizer Production and Consumption, 1961/62-1998/99. 

World Fertilizer Supply/Demand Situation. 

Western Europe Fertilizer Situation. 

Former Soviet Union (FSU) Fertilizer Situation. 

North America Fertilizer Situation. 

China Fertilizer Situation. 

Worldwide NPK Capacity Listing by Plant. 

Worldwide Phosphoric Acid Capacity Listing by Plant . 

IFDC Publications Catalog, 2001. 

IFDC Annual Report 1999 (2000). 

Current Environmental Issues of Fertilizer Production: Proceedings of an International Workshop. 2000. J. J. 
Schultz and D. R. Waggoner (Eds.), Prague, Czech Republic, June 7-9, 1999. (CD-ROM). 

T-63 A Strategic Framework for African Agricultural Input Supply System Development. 2000. (CD-ROM, English 
and French versions included). 

Antle, J. A. , J. J. Stoorvogel, C. C. Crissman, and W. T. Bowen. 2000. "Tradeoffs: A New Methodological Approach for the 
Integrated Assessment of Agriculture and the Environment," Agronomy Abstracts, ASA/CSSA/SSSA, Madison , WI. p. 422. 

Antle, J. M., J. J. Stoorvogel , C. C. Crissman, and W. T. Bowen. 2001. "Tradeoff Analysis as a Quantitative Approach to 
Agricultural/Environmental Policy Analysis," IN Proceedings- Third International Symposium on Systems Approaches for 
Agricultural Development [CD-ROM computer file]. International Potato Center (CIP), Lima, Peru. 

Baanante, C. A. , D. T. Hellums, and A. H. Roy. 2000. "Global Food Security and the Fertilizer Industry," IN Proceedings 44th 
Annual Safety in Ammonia Plants and Related Facilities. 

Baethgen, W. E. 2000. "Optimizing Nitrogen Fertilizer Use: Current Approaches and Simulation Models, " IN Optimizing 
Nitrogen Fertilizer Application to Irrigated Wheat , pp. 201-214, IAEA-TECDOC-1164, Vienna, Austria. 

Baethgen, W. E. 2001. "Global Warming and Agriculture," Fertilizer Focus, 18:42-48. 

Baethgen, W. E., R. Faria, A. Gimenez, and P. Wilkens. 2001. "Information and Decision Support Systems for the Agricultural 
Sector," IN International Symposium on Systems Approaches for Agricultural Development, SAAD, lJma, Peru. 

Baethgen, W. E., and G. 0. Magrin. 2000. "Applications of Climate Forecasts in the Agricultural Sector of South East South 
America," IN Climate Prediction and Agriculture, M.V.K. Sivakumar (Ed.), pp. 248-266, Proceedings of the START/WMO 
International Workshop, Geneva. Washington, D.C. , USA: International START Secretariat. 

59 



IFDC Publications, 2000/2001 
(Continued) 

Baethgen, W. E. , and G. 0. Magrin. 2000. "Applications of Climate Forecasts in the Agricultural Sector of South America," IN 
International Forum on Climate Prediction, Agriculture and Development, April 2000, International Research Institute 
for Climate Prediction (IRI), Palisades, New York. 

Baethgen, W. E., and D. L. Martino. 2000. "Greenhouse Gas Emissions From the Agricultural and Forestry Sectors of Uruguay 
and Opportunities in the Carbon Market" (In Spanish), Anales de Ia V Reunion de Ia Red Latinoamericana de Agricultura 
Conservacionista , Florian6polis, Brasil. CD ROM. 

Baethgen, W. E. , and A. Moron. 2000. "Carbon Sequestration in Agricultural Production Systems of Uruguay: Observed Data 
and CENTURY Model Simulation Runs," Anales de Ia V Reunion de Ia Red Latinoamericana de Agricultura Conseruacionista , 
Florian6polis , Brasil, CD ROM. 

Bagayoko, M., A. Buerkert, G. Lung, A. Bationo, and V. Romheld. 2000. "Cereal/Legume Rotation Effects on Cereal Growth 
in Sudano-Sahelian West Africa: Soil Mineral Nitrogen , Mychorrhizae and Nematodes," Plant and Soil , 218:103-116. 

Baigorria, G. A. , and W. T. Bowen. 2000. "A Process-Based Model for Spatial Interpolation of Extreme Temperatures and 
Solar Radiation," IN Proceedings- Third International Symposium on Systems Approaches fo r Agricultural Development 
[CD-ROM computer file]. International Potato Center (CIP), Lima, Peru. 

Baigorria, G. A. , W. T. Bowen, and J. J . Stoorvogel. 2000. "Climate/Weather Interpolation: A Process-Based Spatial Interpo­
lation Model," Agronomy Abstracts, ASA/ CSSA/ SSSA, Madison , WI. p. 421. 

Baigorria, G. A. , J. J. Stoorvogel, and W. T. Bowen. 2000. "Spatial-Interpolation Rainfall Model Based on Topography and 
Wind Circulation," Agronomy Abstracts, ASA/ CSSA/ SSSA, Madison, WI. p. 4 21. 

Bationo, A. , and B. R. Ntare. 2000. "Rotation and Nitrogen Fertilizer Effects on Pearl Millet, Cowpea and Groundnut Yield and 
Soil Chemical Properties in a Sandy Soil in the Semi-Arid Tropics, West Africa," Journal of Agricultural Science, Cam­
bridge, 134:277-284 . 

Bationo, A. , S. P. Wani, C. Bielders, P.L.G. Vlek, and A. U. Mokwunye. 2000. "Crop Residue and Fertilizer Management to 
Improve Soil Organic Carbon Content, Soil Quality and Productivity· in the Desert Margins of West Africa," IN Global 
Climate Change and Tropical Ecosystems , R. La! , J . M. Kimble and B. A. Stewart (Eds.) , pp. 117-145. 

Bowen , W. T. , and R. Jaramillo. 2001. "Modelos de dinamica de nutrientes en el suelo yen Ia planta (Nutrient dynamic models 
of soil and plant systems)" Proceedings of the VII Ecuadorian Soils Congress, Quito, October 19-20, 2000. 

Bowen , W. T. , S .S. La!, and P. M. Govindakrishnan. 2001. "Simulation of Potato Based Cropping Systems," Proceedings of 
the Global Conference on Potato , New Delhi, India, December 6-11, 1999. 

Bowen, W. T. , P. Malagamba, R. Quiroz, M. Holle, J. White , C. Leon-Velarde, and H . H. van Laar (Eds.). 2001. Proceedi ngs 
- Third International Symposium on S ystems App roaches for Agricultural Development [CD-ROM computer file]. Inter­
national Potato Center (CIP), Lima, Peru. 

Bowen , W. T. , L. Sarmiento , and S. Villagarcia. 2000. "Options For Improving P lant Nutrient Management in the Andes," 
Agronomy Abstracts, ASA/ CSSA/ SSSA, Madison, WI. p. 422. 

Breman, H. 2000. Soil Fertility Improvement, the Key to Land-Use Management and Desertification Control in West Africa ," 
Natural Resources Forum , 24:2. 

Breman, H. 2000. "Agricultural Production , Soil Nutrient Balance, and Impact on the Environment in Extensive Agriculture," 
2000 Annual Meetings Abstracts , ASA/ CSSA/ SSSA, p. 69. 

Breman, H. 2001. "Agricultural Production, Soil Nutrient Balance, and Impact on the Environment in Extensive Agriculture," IN 
Agriculture and Nutrient Management 21st Century Challenges, Proceedings of ASA Symposium (IN PRESS). 

Breman, Henk, J.J.Rob Groot, and Herman van Keulen. 2001. "Resource Limitations in Sahelian Agriculture," Global Envi· 
ronmental Change 11:59-68. 

Buerkert, A. , M. Bagayoko, A. Bationo, and V. Romheld. 2000. "Soil Fertility Management and Crop Production in Semi-Arid 
and Subhumid West Africa," IN Adapted Farming in West Africa: Issues, Potentials and Perspectives, F. Graef, P. Lawrence 
and M. von Oppen (Eds.), pp. 123-148, Verlag Ulrich E. Grauer, Stuttgart, Germany. 

Buerkert, A. , M. Bagayoko, A. Bationo, and V. Rornheld. 2000. "Chances and Limits of Organic and Mineral Soil Fertilization 
Strategies for Sustainable Crop Production in the Sudano-Sahelian Zone of Africa ," IN !FOAM 2000: The World Grows 
Organic, T. Alfoldi , W. Lockeretz, and U. Niggli (Eds.), pp. 18-21, Proceedings of International !FOAM Scientific Conference, 
Basel Switzerland, August 28, 2000. vdf Hochschulverlag AG an der ETH Zurich, Zurich, Switzerland. 

60 

IFDC Publications, 2000/2001 
(Continued) 

Buerkert, A. , A. Bationo, and K. Dossa. 2000. "Mechanisms of Residue Mulch Induced Cereal Growth Increases in West 
Africa," Soil Science Society of America Journal, 64(1):346-359. 

Bumb, B. L. , K. Debrah, and G. Dimithe . 2000. "Policy Reforms for Improving the Availability of Nutrients in Sustainable 
Agricultural Systems," 2000 A nnual Meetings Abstracts, ASA/ CSSA/ SSSA, p. 70. 

Chien , S. H ., and D. K. Friesen . 2000. "Phosphate Fertilisers and Management for Sustainable Crop Production in Tropical 
Acid Soils," IN Management and Conservation of Tropical Acid Soils fo r Sustainable Crop Production , pp. 73-89, IAEA 
Tecdoc-1159 , Proceedings of a consultants' meeting organized by the Joint FAO/ IAEA Division of Nuclear Techniques in 
Food and Agriculture. 

Dahroub, S. H. , A. Gerakis, J . T. Ritchie, D. K. Friesen, and J . Ryan . 2000. "Performance of a Newly Developed P Simulation 
Model Under Semi-Arid and Tropical Conditions, " 2000 A nnual Meetings Abstracts, ASA/ CSSA/ SSSA, p . 17 . 

Debrah, S . K. 2000. "African Fertilizer Situation and Outlook: Challenges, Opportunities and Implications, " IN Proceeding of 
AFA 6th In ternational Annual Conference, 31 January- 2 February, 2000, Cairo, Egypt. 

Diamond, R. B. , D. T. Hellums, U. Singh, and M. Islam. 2000. "Adapting Nutrient Management Technologies for Resource 
Poor Farmers," 2000 Annual Meetings Abstracts, ASA/ CSSA/ SSSA, p. 70 . 

Dossa, K. , M. Guira, B. Loko, B. Traore, and J . Vilandzoon. 2000. Intensification durable de /'agricu lture urbaine et 
periurbaine a Lome- Togo: cas du marafchage, Centre international pour Ia recherche agricole orientee vers le developpement 
(ICRA), Montpellier, France, and IFDC-Africa , Lome, Togo. 

Faria, R. T. de, and W. T. Bowen. 2001. "Evaluation of the Soil Water Balance Module of DSSAT v3.5 Under Cropped and 
Bare Soil Conditions," IN Proceedings- Third International Symposium on S ystems Approaches for Agricultural Devel­
opment [CD-ROM computer file]. International Potato Center (CIP), Lima, Peru. 

Gijsman, A. J. , and W. T. Bowen. 2000. "Simulating Crop Production in Low-Input Agricultural Systems With DSSAT Linked 
to the CENTURY Soil-Organic-Matter Module, " IN Proceedings - Third International Symposium on Systems Approaches 
for Agricultura l Development [CD-ROM computer file]. International Potato Center (CIP), Lima, Peru. 

Grace, P. R. , B. Basso, P. Wilkens, and J. T. Ritchie. 2000. "Simulating Tillage Strategies with DSSAT," 2000 Annual Meet­
ings A bstracts , ASA/ CSSA/ SSSA, p. 33. 

Gregory, D. I. 2000. "The IFDC Experience in Sustaining Agricultural Production in Bangladesh and the Outlook of this Role 
after GATT Uruguay Round Agreement on Agriculture," IN Proceeding of AFA 6th International Annual Conference, 31 
January - 2 February, 2000, Cairo, Egypt. 

Hammond, L. L. 2000. "Fertilization in Balance," Farm Chemicals International, Summer, 14(3):64. 

Heng, L. K., W. E. Baethgen, and P. Moutonnet. 2000. "The Collection of a Minimum Dataset and the Application of DSSAT 
(Decision Support System for Agrotechnology Transfer} for Optimizing Wheat Yield in Irrigated Cropping Systems," IN 
Optimizing Ni trogen Fertilizer Application to Irrigated Wheat, pp . 7-18, IAEA-TECDOC-1164, Vienna, Austria. 

Hoogenboom, G ., J . T. Ritchie, P. W. Wilkens, J. W. Jones, L. A. Hunt, P. K. Thornton, W. T. Bowen, and U. Singh. 2000. 
"Application and Impact of the Decision Support System for Agrotechnology Transfer, " 2000 A nnual Meetings Abstracts, 
ASA/CSSA/ SSSA, p. 21. 

Keatinge, J. D., H. Breman, V. M. Manyong, and B. Vanlauwe. 2000. "Sustaining Soil Fertility in West Africa in the Face of 
Rapidly Increasing Pressure for Agricultural Intensification," 2000 A nnual Meetings Abstracts, ASA/ CSSA/ SSSA, p. 55. 

Ladha, J . K. , D. Dawe, T. S. Ventura, U. Singh, W. Ventura, and I. Watanabe. 2000. "Long-Term Effects of Urea and Green 
Manure on Rice Yields and Nitrogen Balance," Soil Science Society of America Journal, 64:1993-200 1. 

Maatman, A. 2000. "Sur Ia voie du success: le developpement et les initiatives locales de conservation des eaux et des sols," IN 
La gestion des sols par les populations locales: experiences et reussites en A frique sub-saharienne, pp . 137-147. Actes 
du seminaire du CTA, Bamako, Mali, November 9-14, 1998. Technical Center for Agricultural and Rural Cooperation, 
Wageningen, Netherlands. 

Maatman, A. , and H. van Reuter. 2000. "Farming Systems Research and the Development of Integrated Nutrient Management 
Systems: Linking Input/Output Market and Technology Development, " IN Farmers and Scien tists in a Changing Environ­
ment: Assessing Research in West Africa, G. Renard, S. Krieg, P. Lawrence, and M. von Oppen (Eds.), pp. 35-45, Margraf 
Verlag, Weikersheim, Germany. 

61 



IFDC Publications, 2000/ 2001 
(Continued) 

Maatman, A. , C. Dangbegnon, and H. Van Reuler. 2001. "IFDC-A's Experiences in the Development of Integrated Soil Fertility 
Management Strategies at the Village and Regional Levels in West Africa, " IN Soil and Nutrient Management in S ub­
Saharan Africa in Support of the Soil Fertility Initiative, R.N. Roy and H. Nabhan {Eds.}, pp . 127-308, Proceedings of the 
Expert Consultation, FAO, Rome, Lusaka , Zambia, December 6-9, 1999. 

Meinke, H., W. E. Baethgen, P. S. Carberry, M. Donatelli, G. L. Hammer, R. Selvaraju, and C. 0. Stockle. 2001. "Increasing 
Profits and Reducing Risks in Crop Production Using Participatory Systems Simulation Approaches," Agric. Systems (IN 
PRESS). 

Mnkeni, P.N.S. , S. H. Chien, and G. Carmona. 2000. "Effect iveness of Panda Hills Phosphate Rock Compacted With Triple 
Superphosphate as Source of Phosphorus for Rape, Wheat, Maize, and Soybean," Communications in Soil Science and 
Plant Analysis, 31{19&20):3163-3175. 

Patil, S. K. , U. Singh, V. P. Singh , V. N. Mishra, R. 0 . Das, and J. Henao. 2001. "Nitrogen Dynamics and Crop Growth on an 
Alfisol and a Vertisol Under a Direct-Seeded Rainfed Lowland Rice-Based System," Field Crops Research , 70:185-199. 

Prochnow, L. I. , S. H. Chien, R. W. Taylor, G. Carmona, and J. Henao. 2000. "Agronomic Evaluation of Single Superphos­
phate as Influenced by Cationic Impurities for Upland and Flooded Rice," 2000 A nnual Meetings Abstracts, ASA/CSSA/ 
SSSA, p. 268. 

Quiroz, R. A., C. Leon-Velarde, and W. T. Bowen. 2000. "Farming Systems Research From a Modelling Perspective: Experi­
ences in Latin America," IN A History of Farming Systems Research, M. Collinson {Ed.}, pp.342-354, CAB! and FAO, 
Rome. 

Romero, C., L. Stroosnijder, and W. T. Bowen. 2000. "Calibrating an Interrill Erodibility Equation Using a Portable Rainfall 
Simulator in the Andean Highlands (Cajamarca-Peru}," Agronomy Abs tracts, ASA/CSSA/SSSA, p. 421. 

Roy, A. H. 2000. "The Changing Role of IFDC," Fertilizer Focus, 17{7}:58-62 . 

Roy, A. H. , and D. T. Hellums. 2001. "The Role of Plant Nutrients in Food Security and Conservation of the Resource Base," 
IN Agriculture and Nutrient Management 21st Century Challenges, Proceedings of ASA Symposium (IN PRESS). 

Roy, A., and D. T. Hellums. 2000. "The Role of Plant Nutrients in Food Security and Conservation of the Resource Base," 
2000 Annual Meetings Abstracts, ASA/ CSSA/SSSA, p. 62. 

Singh, U. 2000. "Seeking Balance," Farm Chemicals International, 14(6):23-24. 

Singh, U., J. Diels, J. Henao, and H. Breman . 2001. "Using Decision Support System for Adoption of Integrated Nutrient 
Management Techniques in Combating Nutrient Depletion ," IN Sustaining Soil Fertility in West A frica, Proceedings of ASA 
Symposium {IN PRESS). 

Singh , U., J. Diels, J. Henao, and H . Breman. 2000. "Using Decision Support System for Adoption of Integrated Nutrient 
Management Techniques in Combating Nutrient Depletion," 2000 Annual Meetings Abstracts, ASA/CSSA/SSSA, p . 57. 

Singh, U., and P. W. Wilkens. 2000. "Stimulating Nutrient Stress Effects on Phenological Development in Maize, " IN Modeling 
Extremes of Wheat and Maize Crop Performance in the Tropics. Proceedings of a Workshop , CIMMYT, El Batan, Mexico, 
19-22 April 1999, J . W. White and P. R. Grace {Eds.}, pp. 11-17 , NRG-GIS Series 00-01, CIMMYT, Mexico , D.F. 

Singh, U., K. F. Bronson, P. W. Wilkens, and S. K. Patil . 2000. "Tradeoffs in Water and Nutrient Use and Increased Produc­
tion," 2000 Annual Meetings Abstracts , ASA/CSSA/SSSA, p. 70. 

Subbarao, G. V., C. Renard, W. A. Paynes, and A. Bationo. 2000. "Long-Term Effects of Tillage, Phosphorus Fertilization and 
Crop Rotation on Pearl Millet-Cowpea Productivity in the West African Sahel," Experimental Agriculture, 36{2}:243-264. 

Tarawali , S. A. , A. Larbi, S. Fernandez-Rivera, and A. Bationo. 2001. "The Role of Livestock in the Maintenance and Improve­
ment of Soil Fertility," IN Sustaining Soil Fertility in West Africa, Proceedings of ASA Symposium (IN PRESS}. 

Tarawali, S. A., A. Larbi, S. Fernandez-Rivera, and A. Bationo. 2000. "The Role of Livestock in the Maintenance and Improve­
ment of Soil Fertility," 2000 Annual Meetings Abstracts, ASA/CSSA/SSSA, p. 53. 

Tsuji, G. Y. , U. Singh, and D. C. Godwin. 2000. "The Impact of CERES-IBSNAT-IFDC Connection on Modeling and Model 
Use," 2000 Annual Meetings Abstracts, ASA/CSSA/ SSSA, p. 22. 

Van Kauwenbergh, S . J. 2001. "Cadmium and Other Potential Hazards," Fertilizer International , No. 380, J anuary/February. 

Wilkens, P. , S. Wood, M. Rivera, and S. Daroub. 2000. "Linking Biophysical and Economic Models to Evaluate the Impact of 
Agricultural Research," 2000 A nnual Meetings Abstracts , ASA/CSSA/SSSA, p . 71. 

62 

Financial Highlights, 2000 

The followin g is a summary of financial information for the year ended December 31, 2000. T he full finan­

cial statements and the independent auditors' reports are available from IFDC upon request. 

Balance Sheet Statement of Revenue and Expenses 

For the year ended December 31, 20 00 For the year ended December 31, 2000 

us ~·ooo us $'000 

Assets: Revenue and Support: 
Cash and cash equivalents 784 CGIAR/ Centro Internacional de 
Short-term investments 62 Agricultura Tropical 75 
Contributions receivable 946 FMC Corporation 343 
Contracts receivable, net of International Fertilizer Industry 

allowance for doubtful accounts 707 Association 212 
Other receivables 135 International Fund for Agricultural 
Supplies inventory 123 Development 538 
Prepaid expenses ____1.1 IMC Corporation 102 

Total current assets 2,771 Ecoregional Fund 109 
Netherlands Minister for Development 

Buildings and equipment, net 1 ,739 Cooperation {DGIS) 793 
Contributions receivable, noncurrent - - The Fertilizer Institute 154 

Total assets 4,51 0 The World Bank 403 
-- U.S . Agency for International 

Liability and Net Assets: Development 7,231 
Current portion of lease payable 20 U.S. Department of Treasury 281 
Accounts payable 301 Training Programs 222 
Accrued annual and sick leave 338 Others 861 
Deferred revenue __1Q Total revenues and support 11,324 

Total current liabilities 699 
Expenses: - -

Unrestricted net assets 3.532 Reid programs 1,712 

Temporariliy restricted _m Research 2,451 

Total liabilities and riet assets 4,510 Outreach 5 ,402 
-- Support activities 1,959 

Total expenses 11,524 

Decrease in unrestricted net assets (200) 
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IFDC's Revenue Sources, 2000/2001 

Bundesministerium fUr Wirtschaftliche 
Zusammenarbeit of the Federal Republic of 
Germany (BMZ) 

Cape Fear Resource Conservation and 
Development, Inc. 

Cargill, Inc. 

CCM Fertilizers Sdn. Bhd. 

CGIAR/Centro Internacional de Agricultura 
Tropical (CIAT) 

CGIAR/International Food Policy Research 
Institute (IFPRI) 

Deutsche Gesellschaft fUr T echnische 
Zusammenarbeit (GTZ) 

Ecoregional Fund 

European Agency for Reconstruction 

FMC Corporation 

Food and Agriculture Organization of the 
United Nations (FAO) 

Government of Bangladesh 

Government of Malawi 

Government of Togo 

Institute Nacional de Investigaci6n 
Agropecuaria (INIA), Government of 
Uruguay 

International Fertilizer Industry Association 
(IF A) 

International Fund for Agricultural 
Development (IFAD) 

IMC Corporation 

Japan International Research Center for 
Agricultural Sciences (JIRCAS) 

Netherlands Minister for Development 
Cooperation (DGIS) 

Sasakawa Global 2000 

The Carter Center 

The Fertilizer Institute (TFI) 

The World Bank 

United States Agency for International 
Development (USAID) 
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United States Department of Agriculture 
(USDA) 

U.S Treasury Department 

-

IFDC Staff 
(January 1, 2000- June 30, 2001) 

Office of the President 
Amitava H. Roy, President and Chief Executive Officer 
Philippe P. Bequet, Liaison Officer 
Alicia K. Hall, Senior Secretary 
Debra E. Rutland, Executive Secretary 
Susan G. Schram, Technical Review Specialist1 3 

Marie K. Thompson, Senior Information Specialist 
Daniel F. Waterman, Development Officer 
C. Nathan Willingham, UNA Student lntern1 3 

Finance, Administration, and Support Services 
Unit 

John H. Allgood, Director 
Kaye F. Barker, Senior Budget/Procurement Officer 
Charles E. Butler, Associate Photographer 
Glenda T. Carter, Senior Clerk - Accounting 
Doyce E. Couch, Coordinator - Maintenance Services 
C. David Edwards, Senior Personnel Officer 
Ronnie L. Faires, Purchasing Officer 
Janice C. Gautney, Senior Word Processor 
Jane L. Goss, Senior Word Processor 
Amber N. Hammock, Senior Secretary/ Associate Personnel 

Officer 
Regina S. Harris, Accountant 
Emi Ito, UNA Student lntern1 3 

Brenda G. Peden, Receptionist 
Jean S. Riley, Senior Librarian 
Debra S. Shedd, Supervisor - Accounting Services 
Carol S. Slaton, Senior Word Processor 
Joy M. Thompson, Senior Accountant 
Michael 0. Thompson, Senior Visitor Relations Officer 
Marcus 0. Turner, Technician- Maintenance Services 
Donna W. Venable, Senior Word Processor/Graphics Illustrator 
Xia Wan, Coordinator - Computer Services 
David B. Wright, Senior Technician 
Lynda F. Young, Coordinator- Word Processing/Graphics 

Research and Development Division 
Lawrence L. Hammond, Director 
Mohammed AI-Hameish, Visiting Scientist - Phosphates1 

Mark Owusu Ansah, Credit Specialist1 3 

E. Rick Austin, Coordinator -Analytical Services 
Carlos A. Baanante, Contract Research Impact Specialist1 3 

Amin M. Babandi, Seed Specialist1 3 

Walter E. Baethgen, Scientist - Soil Fertility/Biometrics 
Janice T. Berry, Specialist - Data Management 
Walter T. Bowen, Scientist - Systems Modeling (Soil Fertility) 
Balu L. Bumb, Senior Scientist - Economics 
Celia J. Calvo, Senior Analyst- Laboratory 
Gildardo Carmona, Coordinator - Greenhouse Services2 

Sen H. Chien, Senior Scientist - Soil Chemistry 
Ray B. Diamond, Resident Project Coordinator- IFAD 
Georges Dimithe, Scientist - Economics 
Dennis K. Friesen, Regional Maize Systems Specialist for East 

Africa 
Deborah T. Hellums, Scientist - Systems Modeling (Soil Fertility) 
Julio Henao, Senior Scientist - Biometrics 
Vaughn K. Henry, Senior Technician - Greenhouse 
R. Gary Howard, Senior Analyst - Laboratory 
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Research and Development Division (Continued) 
Kelley Kiser, UNA Student Intern - GIS1 3 

Amanda C. Lambert, Analyst - Laboratory 
William H. Lesser, Intellectual Property Rights Specialist! 3 

Benjamin C. Malone, Senior Analyst - Laboratory 
Richard A. Morris, Research Management Expertb 1 

Joseph G. Nagy, Agricultural Research Impact Specialist1 3 

C. Joseph Neidert, Associate GIS Specialist 
Olabisi Ogunfowora , Agri-Inputs Specialist1 3 

Nancy B. Potter, Senior Secretary 
Luis I. Prochnow, Visiting Scientist' 
Upendra Singh, Senior Scientist - Systems Modeling (Soil 
Fe1tility) 

G. Ronald Smith, Technician - Greenhouse Services 
Paul W. Wilkens, Scientist - Programmer 
Blakely Williams, UNA Student Intern - GIS' 3 

Outreach Division 
Jorge R. Polo, Director 
Paul Aho, Poultry Economist1 3 

Lee Ann Applewhite, Specialist in Processing Lines for Value 
Added Shrimp1 3 

Remzi I. Bakalli, Poultry Specialist1 3 

Rifat Barokas, Policy Advisor1 3 

John A. Becker, Agribusiness Policy Specialist 1 3 

M. Feisal Beig, Senior Specialist - Marketing 
Ylli Bicoku, Senior Technical Consultant' 3 

Bobby W. Biggers, Senior Technician- Production Services 
Shpetim Bimo, Commodity Auction Specialist! 3 

Ronald P. Black, Chief of Party - ATDP1 

Robert C. Bosheers, Coordinator - Production Services 
W. Curtis Brummitt, Agribusiness Specialists 
Robert L. Cemovich, Policy/Legal AdvisorS 
Paul R. Converse, Policy Advisor1 3 

Luisa M. De Faria, Specialist - Engineering 
Hiqmet Demiri, Association and PSES Advisor- KADP 
Ewell F. "Jim" Dillard, Industrial Chemistry/Microscopy 

Specialist3 

Thomas E. Evers, Senior Technician - Production Services 
James B.R. Findlay, Crop Protection Chemicals Specialist1 3 

Claude C. Freeman, Ill, Chief of Party -Albania, AAATA 
Wolfgang Garske, Horticultural Advisor" 
Teodor Gedeshi, Commodity Auction Expert1 3 

Richard Gibson-Shaw, Agribusiness Procurement Specialist1 3 

D. Ian Gregory, Coordinator - Agribusiness Program 
Richard W. Hicks, Chief of Party - KADP 
Suzanne R. Hunter, Industrial Chemistry/Microscopy Specialist3 

Thomas L. Hutcheson, Policy Advisor1 3 

Kujtim Kadzadej, Agronomist1 3 

David P. Keetch, Seeds Regulatory Specialist1 3 

George A. Kennedy, Senior Specialist - Industrial Chemistry2 

Deborah B. King, Senior Secretary 
Robert Kockelkoren, Trade Association Development Specialist1 

Mark D. La Grange III , Agro-Processing Specialist~ 3 

J . Ramon Lazo de Ia Vega, Specialist- Engineering 
Robert G. Lee, Engineering/Fertilizer Production Specialists 
Jane K. McManus, Secretary 
Adrian Neal, Policy Advisor1 3 

Gregory P. Olson, Agribusiness Specialist3 



IFDC Staff, 2000/2001 
(Continued) 

Outreach Division (Continued) 
James P. Ostergard, Shrimp FDA-HACCP Quality Control 

Specialist1 3 

Johannes H. Roos, Resident Consultant 
David W. Rutland, Senior Specialist - Fertilizer Technology 
James J. Schultz, Fertilizer Production Specialist3 

Henry A. Schumacher, Agriculture Development Specialist! 3 

Sabah Sena, Commodity Auction Expert1 3 

Channing A. Sieben, Private Sector Development Specialist4 

G. Scott Simpson, Senior Specialist - Marketing1 

Ryan B. Smith, Technician - Production Services 
James R. Stanelle, Association Advisor1 3 

Maurice Sullivan, Policy Advisor1 3 

Daniel T.L. Themen, Policy Advisor 
Lisa A. Tripodi, Organization Development Specialist3 

Alain G. Vaes, Agribusiness Policy Specialist! 3 

Steven J. Van Kauwenbergh, Coordinator - Engineering and 
Technology Program 

Rezika Velica, Administration and Management Consultant! 3 

Donald R. Waggoner, Ammonia/Urea Production Specialist3 

Linda D. Walsh, Specialist- Data Management 
Dennis R. Zeedyk, Trade Association Development Advisor -
KADP 

Human Resource Development Unit 
Ludwig G. F. Schatz, Director 
Daris H. Belew, Senior Secretary 
Kendrick Curtis, UNA Student Intern1 3 

John M. Maschoff, Marketing Specialist1 3 

Engin Z. Mavuk, UNA Student Intern1 3 

Alana C . Palmer, UNA Student lntern1 3 

M. Patricia Stowe, Senior Secretary 
Thomas P. Thompson, Senior Specialist-Sociology/Training 

IFDC-Africa 
Hendrik Breman, Director 
Ketline M. Adodo, Coordinator - Information and Communica-
tion Unit 

Messan Agbedinou - Driver 
Beatrice Aguessou, Janitor 
Kodjo M. Alognikou, Scientist - Market Analysis 
Gakou Amadou, Soil Fertility Initiative Activity Coordinator 
Kossi Amegnido, Driver 
Patrice H.P. Annequin , Institutional Development Specialist-
Private Sector Development 

Kossi Apedo - Driver 
Nobre Aissetou, Gender Specialist 
John Ayikpe, Driver 
Francis Azorbly, Maintenance Technician 
Andre M. Bationo, Senior Scientist - Soil Fertility1 

Dodzi Biakou, Janitor/Receptionist 
Fofana Bidjokazo, Agronomist Researcher 
Comlanvi Bodjrenou, Specialist - Computer Services 
Tjark Struif Bontkes, Project Scientist - Systems Modelingc 
Kakou Combey, Electrical Assistant 
P. Kossi Dahoui, Agronomist1 3 

Constant Dangbegnon, Scientist - Extension 

IFDC-Africa (Continued) 
Edgar Dante, Fertilizer Marketing Expert and Information 
Technology1 3 

Kounoudji Kossi David, Driver Intern3 

Siegfried K. Debrah, Head, Policy and Marketing Program 
Pierre Dejean-Tchapo, Specialist Systems Modeling 
Yachina Dete, Specialist - Desktop Publishing 
Comlan Dossa, Scientist - Agronomy 
Dodji Dovi, Secretary 
Emegnimo Elonyo, Accountant Assistant 
Yawovi Fianyo, Mechanic 
Isabelle Freitas, Executive Secretary 
Irene Gaye, Financial Officer1 

Denis Gnakpenou, Secretary/Research Assistant 
Agbotame Kawme S., Administrative Assistant 
Kilim-Bayebinam Kezie, Scientist - Extension 
Amatevi Klutse, Specialist - Data Management 
Kossivi Koukoude, Field Technician 
Gaglo N'tare Kokouvi, Computer Maintenance 
Cune Koulekey, Librarian 
Adjowa Lassou, Head, Administration and Finance Unit 
llboubo Marie Laurentine, Institutional Development Specialist -

Farmer Base Organizations 
Assani Bello Lawani, Administrator 
Arnoldus J. Maatman, Head, Input Accessibility Program 
Bert Meertens, Agronomist- Technical Assistantl 
Komi Moussa, Janitor 
Gantin Napo, Network Administrator 
Mathilde Nederlof, Desk-Top Publisher1 3 

Suzanne Nederlof, Associate Expert, Farmers ' Organizations• 
Ahli K. Pinto-Toyi, Coordinator- Field Services2 

Marielle Schreurs, Associate Expert - Rural Development• 
Lawson Sibi E, Secretary 
Joep Slaats, Soil Fertility Management in Cotton Crop Produc-
tion in West Africa1 3 

Adonko Tamelokpo, Scientist- Agronomy 
Ali Witta Tchamssi, Janitor 
Wisdom Tenge, Translator 
Amivi Tsikplonou, Assistant Librarian/Receptionist 
Daniel W.G. Van Kraalingen, Project Manager1 3 

Hendrik Van Reuler, Acting Head, Integrated Intensification 
Program1 

Komlan Wogomebu, Accountant 
Charles F. Yamoah, Project Leader - Sustainable Integrated Soil 
Fertility Management Project 

l.Left during 2000/2001. 
2.Retired during 2000/2001. 
3.Short-term personnel, 2000/2001. 
4. On extended leave. 
a. Seconded to IFDC by Netherlands Minister for Development 

Cooperation (DGIS). 
b. Virginia Polytechnic Institute and State University. 
c. Seconded to IFDC by Agricultural University (Netherlands). 
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d. Seconded to IFDC by Deutsche Entwicklungsdienst (OED). 
e. Seconded to IFDC by German Centre for Immigration and 

Migration (CIM) facilitated by GTZ. 
f. Seconded to IFDC by Internationale Agrarische Hogeschool 

(Netherlands) 

IFDC Board of Directors 
(as of June 30, 2001) 

Chairman 
Dr. E. Travis York (U.S.A.) 

1----- Chancellor Emeritus 
Florida's State University System 
U.S.A. 

Vice Chairman 
Mr. Luc M. Maene (Belgium) 
Director General 
International Fertilizer Industry 

Association (IFA) 
France 

Vice Chairman 
Mr. Gary D. Myers (U.S.A.) 
President 
The Fertilizer Institute 
U.S.A. 

Dr. Norman E. Borlaug (U.S .A.) 
President 
Sasakawa Africa Association 

1--- c/o Centro Internacional de 
Mejoramiento de Maiz y Trigo 
(CIMMYT) 

Mexico 

Mr. Baba Dioum (Senegal) 
Coordinator General 

1---- Conference of West and Central 
African Ministers of Agriculture 

Senegal 
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Mr. AI Giese (U.S.A.) 
1--- Vice President 

Land O 'Lakes, Inc. 
U.S.A. 

Dr. Ann P. Hamblin (Australia) 
Program Leader 
Agricultural Food and Social 

Sciences Division 
Bureau of Rural Sciences 
Glen Osmond SA 5064 
Australia 

Dr. Zahurul Karim 
Secretary 
Ministry of Fisheries and 

1--- Livestock 
Bangladesh Secretariat 
Dhaka 
Bangladesh 

Professor Roelof Rabbinge 
(Netherlands) 
Professor 

1--- Department of Plant 
Production Systems 

Wageningen Agricultural 
University 
The Netherlands 

~· ~ 

Dr. Edward C.A. Runge (U.S.A.) 
Professor and Billie B. Turner 

Chair in Production Agronomy 
1--- Soil & Crop Sciences 

College of Agriculture and Life 
Sciences 

Texas A&M University 
U.S.A. 



IFDC Board of Directors 
(Continued) 

Mr. Abdelmajid Slama (Tunisia) 
Director, Near East, North 

Africa, and Eastern Europe 
International Fund for Agricul­
tural Development 
Rome 
Italy 

Dr. Kunio Takase (Japan) 
Executive Director 

1--- International Development 
Center of Japan (IDCJ) 

Japan 
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Ex Officio Member 
Dr. Amit H. Roy 

1--- President and Chief Executive 
Officer 

IFDC 

Ex Officio Member 
Mr. Vincent McAlister 

1---- Secretary to the Board 
IFDC Legal Counsel 
IFDC 

IFDC Offices, 2000/2001 

IFDC Headquarters 
P.O. Box 2040 
Muscle Shoals, Alabama 35662 
U.S.A. 
Telephone: +1 (256) 381 6600 
Telefax: +1 (256) 381 7408 
E-Mail: general@IFDC.org 

IFDC/Washington, D.C. 
P.O. Box 65099 
Washington, D.C. 20035-5099 
U.S.A. 
Telephone: + 1 (703) 883 8160 
Telefax: + 1 (703) 883 8160 
E-Mail: dwaterman@IFDC.org 

IFDC/ Brussels 
Luxconsult 
31 rue Montoyer 
1000 Brussels 
BELGIUM 
Telephone: 32 (2) 548 1449 
Telefax: 32 (2) 548 1444 
E-Mail: pbequet@IFDC.org 

Africa 
IFDC-Africa 
B.P. 4483 
Lome 
TOGO 
Telephone: 228 217971* 
Telefax: 228 217817 
E-Mail: ifdctogo@ifdc.org 

SIC SG2000 
BP E 3541 Bamako 
MALI 
Telephone/Telefax: (223) 21 90 28 
E-Mail: agakou@IFDC.org 

SIC EDS (Expertise pour le 
Developpement du Sahel) 

03 BP 5385 Ouagadougou 
BURKINA FASO 
Telephone: (226) 36 31 09 
E-Mail: eds@fasonet.bf 

IFDC/ CIMMYT 
P.O. Box 25171 
ICRAF House 
United Nations Avenue 
Gigiri , Nairobi 
KENYA 
Telephone: 254 2 522878 
Telefax: 254 2 521001 
Satellite Telephone: +1 (650) 833 
6645 

E-Mail: d.friesen@cgiar.org 

AIMSP/IFDC 
Bayside Residencia 
Maputo 
MOZAMBIQUE 
Telephone: 258 1 450295 
Telefax: 258 1 491804 
E-Mail: johroos@netactive.co.za 

Asia 
ANMAT/ IFDC 
Le Chateau, Road 54A, House #2, 
Apt#6 

Gulshan 2 
Dhaka 1212 
BANGLADESH 
Telephone: 88 026 00284 
Telefax: 88 028 822148 
E-Mail: anmat@bdmail.net 

Eastern Europe 
IFDC/ Aibania 
Rruga "Mihal Duri," 17/5 
Tirana 
ALBANIA 
Office Telephone/Fax: 355 (42) 23638 
Office Telephone/Fax: 355 (42) 30022 
E-Mail: claude@ifdc.tirana.al 
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IFDC/Kosovo 
"Plastika" Complex, CNR 
Lenini and Peje Roads 
Lakrishte 
Pristina 
KOSOVO 
Telephone: 381 38 549 699 
Telefax: 381 38590 438 

{c/o USAID Mission) 
E-Mail: hicksrw@hotmail.com 
ifdcko@yahoo.com 

Latin America 
IFDC/ CIP 
Apartado 17-21-1977 
Quito 
ECUADOR 
Telephone: 593 (2) 690-362 
Telefax: 593 (2) 692-604 
E-Mail: w.bowen@cgiar.org 

Centro FIM/UNDP 
Juan Ma. Perez 2917 Apt. 501 
Montevideo 11300 
URUGUAY 
Telephone: 598 (2) 712 0838 
Telefax: 598 (2) 711 6958 
E-Mail: Baethgen@undp.org.uy 
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