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CIP's Mandate 
To conduct the research necessary to solve priorit problems that limit potato

and sweetpotato production and consumption in developing countries. This in
cludes adaptation of the collective knowledge existing in the industrialized 
countries,as well aspertinentpostharvestresearch. 

CIP Boardof Trustees, 1985 

CIP's Mission 
CIP'smission is to contributeto increasedfood production,the generationof 

sustainableand environmentallysensitive agricultural,ystems, and improve
human welfare by: 

conductingcoordinated,multidisciplinmyresearchprograms; 
* 	carrying out worldwide collabora.ive esearch and training designed to 

enhance nationalresearch programs'capacity to determineand utilize the 
uniquepotentialof CIP'smandatecommodities within diversefood systems; 

- catalyzing collaborationamong countris to promote mutual comprehension
and interdependencein solving common problems; 

* helpingscientistsworldwideto respondflexibly and successfully to changing 
demands in agriculture. 

CIP Board of Trustees, 1991 

CIP's Strategy 
CPl7 begins by identifying, in close associationwith its clients, needs for re

search and technology. If these are addressedelsewhere, the ce:ter makes the
appropriateinf,rmation availablethrough its cooperativelinkages. If not, com

'arativeadvantage and priority of needs are analyzed to determine CIP's 
approach,involving one or moreof thefollowing operationalmodes: 
* 	encouragingthepursuit '4the necessaryresearchin other institutions; 
* 	promotingresearchLj!claboration between countries; 
- conducting appropriate research in cooperation with national program

colleagues; 
* 	initiatingspecializedresearchin the center'sareasofcomparatineadvantage. 

The effective transferof researchresults, technology,andcapabilitiesto part
nercountriesis accomplishedthroughtraining,information lissemination,and 
collaborativeresearch designed to assist national programs in reaching and 
maintainingtMeirfullest potential. 
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Foreword 
This strategic document - CIP's fourth - presents our position 

in the light of many challenges facing the future role of potato
and sweetpotato in food production and consumption 
.ystems. It describes the goals and objectives formulated to 
effectively carry out CIP's mission in support of research and 
technology application. 

The present strategy builds on a process begun more than a 
dozen years ago. CIP's first strategic plan, drawn up in 1978, 
focused mainly on making the potato widely available in its 
client countries by the end of the century. Germplasm collection, 
conservation, and dissemination was stressed as the basis for this 
activity. The strategy called for the development of a strong, 
decentralized, global research program involving effective part
nerships with national systems and advanced research institu
tions. Strengthening national program capacity was signalled as 
a key element. 

In 1982, CIP's second plan demonstrated the progress made. 
Potato collecting activities were scheduled for completion by 
1983, and the termination of taxonomic work was expected by 
mid-decade. True potato seed and tropical seed potato stor
age were emphasized in research for potato production in 
non-traditional climates. 

The strategy was restructured a third time in 1987 to accom
modate shifts in research emphasis on potato as well as the incor
poration of sweetpotato into the center's mandate. The 1987 plan
reiterated the principles of decentralization and cooperation that 
guided previous efforts. It called for a strengthened role of the 
research thrusts, and emphasized the complementarity of potato 
and sweetpotato research. 

The current strategy responds to changes in CIP's scientific 
and institutional environment, as well as to the insights gained 
from our self-study and the 1989 external program and manage
ment reviews. CIP's decentralized structure together with its 
organizational flexibility, reliance on collaborative bridges, and 
low-cost, low-profile approach have served the center well for 20 
years. We will capitalize on these strengths, making the adjust
ments necessary to respond to a changing environment and to 
reinforce areas where need for attention has been demonstrated. 

xi 



Foreword 

Population growth and environmental degradation have un
derlined the need to review the center's future direction. The 
increased capability of national research systems as well as in
creased opportunity for crop improvement and integrated pest 
and nutrient management also justify a review of program focus 
and resource allocation. New centers are being included within 
the Consultative Group for International Agricultural Research 
(CGIAR), and the system is evolving towards increased concern 
for effective ecoregional coverage. Though this heightens op
portunities for collaboration, at the same time it creates greater 
demands for future fundiing from public sources. 

The importance of a carefully focused approach to research 
and capability building is foremost. CIP will limit its research to 
well identified priorities for addressing global, commodity
related constraints as well as those related to ecoregion-specific 
conditions of its client countries. Conservation, evaluation, en
hancement, and worldwide distribution of valuable genetic re
sources will continue to be among CIP's major activities in the 
future. Emphasis will be placed on providing national programs 
with advanced clones or cultivars that have desirable traits and 
can be adaptPd to or selected for specific needs. Future emphasis 
on research and training in the regions, conducted in close collabo
ration with national colleagues, underlines CIP's long-standing 
philosophy of developing self-reliance as the basis for solving 
food and equity problems. 

To implement the strategy, CIP is adapting and regrouping its 
research projects, and their role in the management of its program 
and budget is changing. At the same time, coordination between 
regional and headquarters activities is being strengthened. 

CIP's strategy for the 1990s is the result of a process involving 
many participants. Dr.Richard L. Sawyer,CIP's founding Director 
General, directed the preparation of the first drafts. Our Board 
of Trustees dedicated many of its meetings to discussing strategic 
options, providing guidance and sharpening the focus. The final 
draft was discussed with the CGIAR's Technical Advisory Com
mittee (TAC), national program representatives, and donors. 
Together with CIP headquarters and regonal staff, they made 
important contributions which have been incorporated into this 
document. We are particularly indebted to Christine Graves, 
who wrote the document; to committee members Pons 
Batugal, Jim Bemis, Ken Brown, John Dodds, Peter Gregory, 

xii 



Foreword 

Ed Sulzberger, and Tom Walker; to the other thrust leaders and 
CIP scientists who provided valuable information and com
ments; and to all the staff members who made it possible to 
produce this strategy document in an extremely short time. 

N. L. Innes HubertZandstra
 

Chairman,Boardof Trustees DirectorGeneral
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Introducion 
T his document has been organized in four basic parts. The 

first, "The Challenge," describes many of the factors taken 
into consideration in the strategy development process. These 
range from global environmental concerns to more specific issues 
corfronting international agricultural research in general and 
CIP in particular. This section also describes the role of the center, 
and of its commodities, in meeting the challenge. 

The second section outlines our strategy for addressing research 
and resource priority setting. The key elements underlying the 
"Strategy" section are: 
" impact-driven thrust and project planning;
 
" sustainable and environmentally sound crop, pest, and nutrient
 

management; 
" the reflection of ecoregional concerns in project planning; 
" increased efficiency of decentralized participatory research. 

In the "Implementation" section we describe the operational 
elements that will be applied to meet the established priorities.
Many of these reflect traditional approaches, refocused and fortified. 
The major strategic changes include project-based research manage
ment, increased emphasis on participatory center management, 
and heightened women's participation. 

In preparing the strategy document, we have kept a wide 
range Df audiences in mind. It is intended to be used as a tool 
over the coming years by: 
" CIP's staff, to provide administrative and philosophical guide

lines for planning and decision making and to encourage active 
participation in the strategic process; 

" the members of the CGIAR and its Technical Advisory 
Committee, to help them in evaluating CIP's approach for the 
decade and beyond; 

" other supporters, partners, and clients of the center, as a means 
of keeping them informed and of welcoming their constructive 
input into our ongoing strategic process; 

" any other institution or individual interested in learning about 
our center and about what we can share with them with regard 
to the role of international agricultural research in the world of the 
future. Many operational details of the mechanisms described in 

xv 



Introduclion 

this document are still in the process of developmer,t,since 
the changes must be incorporated gradually to provide 
continuity. The final section, "The Way Ahead," presents CIP's 
vision of ho, these changes will be reflected in the center's 
institutional profile. 
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The Challenge
 
e preparation ofastra-

tegy for CIP's development 
over the coming decade and 
beyond calledfor the analy-
sis of many factors. The 
majorityof the center's con-
cerns are common to allthose involved in interna-
tional agricultural research 
and in a largersese topeo-r 

ple everywhere. The envi-
ronment in which research 
is counducted, and to which 
it ins! respond, continues 
to chang,? rapidly. The ma-
jer challeazges to be confrontedinvolveamogots, o 
tatnol, growth, threatened 
natural resoure, and o-
erty. Equity, nutritionalsta-
tus, and family food security 
also play a role n the setting 
of research priorities and the 
ofeasureinentofrimtact, 

CIP has focused atten-
tion on its particular re-
sponsibilities, cpportunities, 
and comparativeadvantage 
in addressing growing in-
ternational challenges, and 
the issues that these bringto bear onl agricultural 
research. The benefits of 
internationai ayricultural 
research in general are 
reachingan ever-increa;ing 

rangeof people and institu
tions. CIP's strategy will 
include diverse approaches 
that together will contrib-
uteto making gains in agri-
cultural production while 
protectingor eniiaicingnat-
ural resources; to creating 

CIP's Partnersand Beneficiaries
 

T he international agricultural research centers in general, 
. and CIP in particula, recognize that the environment in 

which they conduct reearch includes many institutions, indi
viduals, and entities with similar interests. All of these arevdas n niiswt iia neet.Alo hs rCIP's partners in international agricultural research. Yet one ofthe fundamental elements that characterize the work of CIP 
and its sister centers is their mandate to serve the countries 
where the need for technical advancement is greatest. Among
CIP's partners, these countries - their researchers, extensionists,
national institutions, agricultural agencies, and universities 
are the center's primary clients. 

-

In addition to these clients, CIP has numerous other partners 
inclding private and public sector insumtions and organizations
worldwide. Across this range of partners, CIP uses many ap
proaches for collaboration. The relationship with some partners
is primarily participatory, with others "t is more receptive, while
others still - such as CIP's donors - play a decisive wile 

supportingrole. In many cases, there is a mixture of these elements. 

CIP's principal and direct beneficiaries are the farmers and 
consumers of its client countries, though benefits eften accrue to 
its participatory and supporting partners. In CIP's client coun
tries, the benefit from research depends on the existence of strong
national programs that can effectively transfer techniques and 
germplasm to farmers and support sustainable production. The
existence of appropriate national agricultural policies is a crucialfa t r
 
factor. 

CIP's challenge is to efficiently coordinate cooperation among
its partners so as to extend the range and amount of impact to 
its beneficiaries. In the future, there will be a greater empha

sis on tailoring research collaboration and training to the 
differing levels of expertise existing among national pro
grams. Where appropriate, CIP's group of national clients 
will be expanded to include private sector institutions and 
non-governmental organizations whose cooperation can com
plement and support the efforts of the national programs in CIP's 
client countries. 

1 



The Challenge 

improved sources of nutri- The current situation in Eastern Europe is a special case. 
lion, employment, and in-	 Political liberalization has created new opportunities for cooper
come for the poor ,ieople of 	 ation that can generate benefits for CIP's clients, in particularthe world; and to extending
the base of knowledge and through the hoizontal exchange of potato germplasm and techcapabilities available to meet nology. Though CIP will not divert core funds from the existing 
new andgrowing needs 	 research program, complementary funding will be sought to 

explore possibilities for collaboration with the former Eastern 
block countries. 

The Changing Environment 
T hough the world has 	changed greatly since the center was 

founded twenty years ago, trends and events continue to 
reaffirm the reasons for CIP's existence. And while in 1971 the 
agenda for agricultural research in the low-income countries 
focused squarely on increasing food production, in the future 
this emphasis will be qualified by considerations such as in
come .and employment generation or the protection of purchas
ing power. Environmental concerns will take an increasingly 
important position in the agenda for international agricultural 

CIP's Impact, 
'CI* researchprogram is designed to produce improvementsat many stages alongthe totalfood pro

duction chain that extend. fron national and international 'research,through naf'j:.'al infrastructure 
.and policy se.ffings. to the pdoA.ce, andfinally the consumer. We recognize that thee aee many types of 
im pact associated with our work, due to the diversityofelements along the food chain. 

The direct impact of our research isfelt by our clients, the national.programs that work with us. 
Many improvements iminstalled capabit, breeding mterial,and technology are recognized by themas the result.of past collaboration (see Figure 8), CIPs indirect'impact in farmers' fields ismore difficult 
to evaluate. In the filture,we will give increasing emphasis to impact measurement and assessment to 

agreater accountability; 
* a basis (ex ante) for program design and resource allocat~sii;
 
. eedback (ex post) for projectmanagement and review.,
 

Ex ante impact assessment isespecially importa'"; in the strategy, since research choices and resource 
allocation will be conditioned to the likelihood achieving impact. At the same time, CIP's new project
based. management system (see Implement..don) will improve our ability to analyze how research is 
applied. 

2 
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research in general, and for CIP in paricular. The effects of eco
nomic and political settings on the impact of agricultural research 
efforts must be taken into account, as must new possibilities 
and demands presented by rapidly evolving technologies. 

This changing environment has been the subject of careful 
debate and analysis in the process of formulating CIP's strategy 
for the 1990s and beyond. It poses considerable challenges for 
the center and for our collaborations worldwide. CIP's specific 
capabilities and approaches for meeting them are presented in 
the following sections. 

Food Production 
Population growth s still the driving force behind the de

mand for increased food production. The amount of additional 
food that will be required yearly, simply C-o keep pace with 
population growth in the 1990s, is equivalent to what is now 
needed to feed 90 million people, about the present population 
of Nigeria or Bangladesh. 

Over the past three years, food prices have risen in response 
to supply shortfalls, and carry-over stocks iave been reduced to 
disconcertingly low levels. Also, growth in cereal productivity
is slowing down, a disquieting trend in any scenario for increas
ing food production in the low-income countries. Yet, except for 
some countries, agricultural production on new land can no 
longer be relied on to contribute to expanded production. In
vestment in agricultural projects, particularly large-scale irriga
tion and drainage systems, has decined. Without additional 
investments in the rehabilitation and maintenance of such sys
tems, yield-increasing technological change will be difficult to 
achieve. 

Commodity research must focus on increasing the efficiency 
of crops within existing production systems. Urbanization and 
the growth of "supercities," especially in the low-income coun
tries, has led to new requirements in modes of food production. 
In many countries, concentration of the population in the big 
cities is rapidly increasing. Most of these inhabitants have little 
or no capacity for personal food production. Therefore, agricul
ture in the surrounding areas must be intensified markedly, and 
storage and marketing technologies enhanced. 

3 
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The Economic and Political Environment 
The creation of economic settings that favor food production 

on behalf of low-income farmers will depend largely on the 
outcomes of the ongoing General Agreement on Tariffs and Trade 
(GATT) negotiations. Successful negotiations would result in 
diminished protectionism, enhanced global economic growth. 
and improved incentives for agricultural production in CIP's 
client countries. 

In some countries the general economic environment has 
improved the options for increasing food production. Economic 
restructuring and greater market orientation have opened up 
and reinforced opportunities to benefit from agricultural activity. 
Declining consumer subsidies on cereal imports and less over
valued exchange rates should stimulate domestic p:,'oduction of 
crops such as potato and sweetpotato, which, because of their bulk 
and perishability, are seldom traded internationally or subsidized 
domestically. 

Economic growth can also change patterns in demand for 
food. As income levels rise, consumer preferences change. For 
instance, economic expansion in China, the world's largest 

Agricultural Sustainability 
Su'tainabilityis defined by the dictionaryas the ability to maintain an effc.-t at a given level or inten

sity. Many traditionalagriculturalproductionsystens were characterizedby sustainabilityin thisstatic 
sense. They were able to maintaina continuing,stablelevel of productionfor many centuries. However, 
the needs of growingnumbersof peoplehave requiredchanges in productionpractes,many of which im
pose heavy demands on naturalresources. Concern for the earth's threatened ecology has increasingly 
focused on agriculturaltechnology asa majorcontributorto the problem. 

The CGIAR's approach to sustainableagricultureis tosuccessfully manage resources to meet changing 
human needs without degradingthe environment or the naturalresourcebase on which agriculturedepends. 
CIPscientists treatsustainabilityasa dynamic concept, a!lowingforand adaptingdemands in w.ays that 
do not reduce- but ratherenhancewhen possible-futureoptionsforefficient resourceutilization. 

Among the areasin which our researchhas traditionallyaddressedenvironmentalconcernsare: 
" the introductionof wide genetic diversity intocultivars to avoid genetic erosion and increase cropefficiency; 
" the identificationof improved sources ofhost plant resistanceand methods for its utilization; 
" the development of i tegratedcomponent technologiesfor the reductionof harmfid chemicl fungicide 

andinsecticideuse. 
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producer of sweetpotatoes, unleashed a rising demand for ani
mal products, and thus for livestock feed. Though utilization of 
fresh sweetpotato for human consumption dropped from 
roughly 70%in 1977 to 50% in 1987, use as feed rose from 20% to 
40%. Demand shifts between cereal and root and tuber crops as 
well as among root and tuber crops must also be considered. 

The Natural Resource Base 
Considerations of CIP's future operating environment must 

contemplate the protection of the natural resource base on which 
agriculture depends. Growing concern for world ecology has 
highlighted the interdependence of all aspects of human activity
and the physical environment. This is reflected in agricultural
research, in general terms, by a growing emphasis on an integrated 
resource management approach to research and technical 
change.
 

Other issues have to do directly with commodity-specific
production systems. Intensive potato production in many parts 
of the world is currently based on use of harmful chemical 
pesticides and fungicides. Also, potatoes and sweetpotatoes are 

i,[lstr, gtn the lncorj n . ii concerns into researhplanningand 

~ th~ddivl~pmntof indice!s ofsiistain4b,7Wy, in close collaorationwisitr rbtiittons;
 
.r~e Crfqluatino proposedreerhptojet n e ehooisaantciei~ sustainability;


timorvoration of sustainabfity ineas rement and evaluation techniques into CIP's trainingand
 
hvorkiiies.
 

ioif ls 
iiA of erooniniWvd inpatoand swepottocultivationinmany areas., CIP will seek colbaboration 

~ W iirese~Jemphasigvetorouemanaqge~ientin or researchagenda. There is 

thotheristiito 0nducting remc nthishighly specialized areq,to emure that our crop man
.gei, enreoilpr nsrainingprogmm, the impUanceif soil andwaterconpa t. 
:willehi aswill thee o minimizeposble damnage to the environmentresulting


fitee) togicalinmwation '"
 !A.,nother i.portattopi in resi- i g i et,. the use of fertilizer. At CIP we will conduct re

~ 4~a ai~jcrasngcrp ffcinc adloweringnuretipu eurmnts.,By doing so, we
)td inbuteto, increased"P while enl'ancingthe natural resource base .-6f which ourto ,tidtty 

j~sftnayrt and tlfenbihonment.
protecting 
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often cultivated on steep slopes where soil erosion is a major 
problem, though sweetpotato canopy can, on the other hand, be 
used to control erosion. Expanding potato production in nontra
ditional areas of the subtropics must take into account problems 
of land degradation. 

The possibility of global climatic change- particularly in
creases in ultraviolet radiation and global warming- also has 
implications for the center's research priorities. Because they are 
intensively produced, both potato and sweetpotato would re
spond to land scarcity problems caused by rising sea levels, 
which are foreseen as a possible result of global warming. 

The Institutional Environment 
In developing this strategy, CIP also considered the changing 

institutional environment for agricultural research. In general, 
the number of scientists in national agricultural research pro
grams is increasing, though operating budgets have not kept 
pace with growth in personnel. Many of the national programs 
in CP's client countries have developed strong research and 
training capabilities. These increased capabilities will be re
flected in differential research and training programming, and in 
the geographical concentration of regional research teams. 

CIP has an excellent working relationship with the official 
and institutional entities of Peru, the center's host country. There 
is continuous interchange with colleagues in the Instituto Nacio
nal de Investigaci6n Agropecuaria y Agroindustrial (INIAA) and 
the Agrarian University. To provide heightened capacities in 
this particular region, these relationships will be further strength
ened in the future, with an emphasis on training at th i advanced
degree level. 

In general, the international agricultural research system is 
emphasizing greater orchestration ofresearch among many partners. 
This is especially important as a means of maximizing results in 
the scenario of economic reductions and funding uncertainties 
that is foreseen for this system. The CGIAR is including more 
centers - and more diversified concerns - in its agenda, and 
there is a move towards increased collaboration in research 
and institution strengthening. CIP plans to build on its al
ready effective collaborative bridges, as a means of contributing 
to and participating in this effort. 

6 



The Challenge 

The Technological Environment 
Biotechnology has given new impetus to agricultural re

search - especially to commodity research that features the col
lection, preservation, and utilization of germplasm - and has 
created opportunities for collaboration between the public and 
private sectors. At the same time, the issue of intellectual prop
erty rights has entered the working environment, and will re
quire careful attention. CIP's challenges include the careful 
management of this issue, to achieve the maximum benefits 
while ensuring that these benefits are shared. The enhancement 
of national program capabilities is an area where international 
agricultural research can play an especially important role in 
catalyzing links between the public and private sectors. 

Advanced computer and electronic communication technol
ogies also have crucial implications for the future. While they 
are valuable tools, an immediate challenge is posed by the grow
ing volume of data and messages being generated within the 
broad community of agricultural researchers, decision makers,
and international donors. The ability to respond swiftly and 
accurately to this data flow is fundamental. Information pro
cessing and storage will continue to take on more significant 
dimensions, and capabilities for application of these technologies 
must be shared, if they are to achieve their potential in contrib
uting to the well-being of national systems and the people they 
serve. 

SThe Role of Potato and 
Sweetpotato 
c onventional wisdom looks to cereals as the world's main 

emergency foods. Yet in the past, potato has fueled indus
trial growth in the industrialized countries and has played an 
important role in alleviating urgent food needs in many parts 

. of the world. Also, in many areas cereals are difficult to grow, 
and cereal imports are a drain on foreign exchange. 

L. ,Current food reserves amount to only 20o of annual global
needs. At present, CIP's client countries control about a third of 
these reserves (China and India have more than half of this last 
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, , 	amount). To meet domestic food requirements, many countries 
are trying to increase food sIf-reiiance rather than depend on 
imported grain. Greater production of root and tuber crops can 
considerably expand food supplies under such circumstances. 

v 	 CIP can help to meet this challenge by optimizing the productivi
ty of its mandate crops and by expanding their role in solving 
food shortages and nutritional deficiencies. 

S - ,Globally, close to 30% of world potato production and more 
4' ' than 95% of sweetpotato production is located in Asia, Africa and 

,I jd Latin America (Figures 1and 2). China harvests 85% of globalA sweetpotato production from two-thirds of the land devoted to 
the crop worldwide. Because of the concentration of 
sweetpotato production in China, this country often dominates 
the statistics for that crop. In this document, therefore, figures 
for China and for the rest of CIP's client countries have often been 
considered separately, to provide selective analysis according to 
the topics under consideration. 

In terms of the potential benefits that a commodity can 
contribute for technological change, potato ranks fourth after 
rice, milk, and wheat, followed immediately by maize and 
sweetpotato (Figure 3). Because of their phytosanitary charac
teristics as well as their short growth period and high productivi
ty per unit of time and area, both potato and sweetpotato can be 
used together with cereals in intensive, diversified land use 

MILUON 
% t 

AFRICA 	 3 7 

LATIN AMERICA 	 5 13 

ASIA 	 22 62 

NORTH AMERICA .	 7 20 

WESTERN EUROPE .4 	 17 47 

EASTERN EUROPE 	 46 128 

Figure 1. World Potato Production -1989
 
Source: Constructed from data from various FAO ProductionYearbooks.
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MILLION 
% t 

LATIN AMERICA 1.7 2.40 

AFRICA 4.5 6.12 

ASIA EXC. CHINA L" ":,"t":>) "; 	 8.0 10.00 

CHINA 	 , ,, 85.0 114.00 
WESTERN EUROP 0.1 0.09 

NORTH AME CA IF 	 0.3 0.50 

OCEANIA U 	 0.4 0.57 

Figure 2. World Sweetpotato Production - 1989
 
Source: Constructed from data from various FAO Production Yearbooks.
 

patterns, anO are often cultivated by low-income farmers to 
improve cash flow. Potato is a high-value crop that can also be 
useful for weed and pest control. Sweetpotato is inexpensive to 

us$
 
COMMODITY 
 MILLION RANKING 

RICE 	 ",'; . . • • ;. ' ). 828 1 

MILK 	 249 2 

WHEAT 	 206 3 

POTATO 
 176 	 4 

MAIZE 171 	 5 

SWEETPOTATO 	 171 5 

BEEF/BUFFALO MEAT I 77 10 

BANANAS/PLANTAINS 	 49 13 

CASSAVA 32 17 

SORGHUM 
 23 20 

Figure 3. 	 Expected Benefits from Research and Overall Commodity Priority 
Ranking for Developing Countries 

Source: 	 James G. Ryan and Jeff S.Davis. "Assessing Agroecological and 
Commodity Priorities in International Agricultural Research," 
unpublished paper, 1991. 
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Figure 4. Potato and Sweetpotato Trends in Developing Countries, 1963-1988: 
Three-Year Moving Average 
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produce and is highly adaptable to stress conditions. In ad
dition, both potato and sweetpotato are excellent food sources, 
.providing high energy and protein production per unit of culti
vated area and time, as well as important vitamins and minerals. 

Potato and sweetpotato's adaptability is increased by the fact 
that for both crops, planting materials can be multiplied in a 
variety of ways. Potatoes can be grown from true potato seed 
(TPS), stem cuttings, mini-tubers, and whole or cut seed tubers. 
TPS can be seeded directly or planted in nursery beds to produce 
plants for transplanting or seed tubers. Stem cuttings, sprouts, 
and root sections can be used for planting sweetpotatoes. 

Perhaps the most marked difference between these two crops 
is in recent trends in production, area, and yield (Figure 4). Since 
the early 1960s, potato production has expanded more rapidly 
than any other major root or tuber crop in Asia, Africa, and Latin 
America. As its availability has grown, its dietary role in many 
countries has significantly broadened. An example is 
Bangladesh, where per capita potato consumption rose from 6kg 
to 15 kg between 1975 and 1982. In contrast, growth rates for 
sweetpotato have been low. In most countries, sweetpotato pro
duction has not kept pace with population growth, though some 
countries of East Africa present an important exception to this 
trend. Declining area, which appears to be mainly responsible 
for reduced production, is symptomatic of weak commercial 
demand. 

Though consumption trends show that potatoes are in general 
a popular food in CIP's client countries, greater consumption is 
constrained by high prices resulting from insufficient supply. And 
although production has risen markedly,potatoes in general remain 
less affordable in those countries than in industrialized economies. 
Price fluctuations resulting from supply, storage, and transport 
problems are also notable in many areas. 

Demand for sweetpotato could be greatly increased by ex
ploiting new uses for the crop, for instance in response to the 
pressure on food systems to provide livestock feed products. 
Both roots a~id tops can serve as important sources of animal feed 
and human food. Traditionally, sweetpotato is a source of food 
security for poor households in marginal areas. New applica
tions can include a range of processed and industrial products, 
including use as a flour substitute for wheat. 

12 
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These crops can play an important role for rural, low-income 
families, as well as for the growing urban populations. CIP's 

S ,challenge will involve augmenting the productivity and utiliza
.'. tion of potato and sweetpotato within sustainable farming sys

, L-- tems to make use of the crops' full potential as sources of income, 
employment, and nutrition. 

, Andean Root and Tuber Crops 
IP is recognized by the Peruvian government as aroot and
tuber crop center, though its focus to date has been di

..' " 	 rected almost exclusively to its two CGIAR-mandated com
modities. Nonetheless, CIP's location in the Andes and its 
extensive activities in the highland ecoregion provide the 
center with opportunities to address that region"'q special 
needs. 

Farmers in the Andes domesticated some 25 species of edible , roots and tubers, many of which are highly adaptable to and can 
-.. be grown in a range of environments. Among them only potato,' 

,i sweetpotato, and cassava have achieved international impor
tance. Most of the others are locally consumed, and little is 
known about how they might perform in other parts of the 
world. However, among them several are known to be culti
vated in countries such as Brazil, New Zealand, and Vietnam, 
and some can already be found in specialty shops in the US and 
Europe as gourmet foods. What is known is that many Andean( \ \ crops are important sources of protein, starch, and nutrients for 

. , some of the poorest people of South America. Some of these 
' .\ crops grow extremely well under harsh conditions, while others 

\",, \ , have the potential to become industrial crops and income 
generators. 

S•,In 	 recognition of their value, Bolivia, Colombia, Ecuador, and 
' -.• J.i Peru have research programs dedicated to the conservation and 

utilization of Andean roots and tubers. However, there is 
.-/ .-':\ already evidence of severe genetic erosion in some species. 

x + 
 Also, several large collections have been lost due to lack of re
sources and socio-political instability. Among the remaining col
lections there is a high degree of duplication and a lack of 

....X geographical comprehensiveness. 
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With complementary funding, CIP is currently helping to 
consolidate the efforts of the national systems in Bolivia, Ecuador, 
and Peru to collect and conserve the most promising species. 
These include three tubers: oca (Oxalis tuberosa), ulluco (Ullucus 
tuberosus), and mashua (Tropaeolum tuberosum); and several root 
crops known as arracacha(Arracaciaxanthorrhiza),yac6n (Polyritnia 
sonchifolia),achira(Cannaedulis) which is actually a rhizome, and 
maca (Lepidium meyenii), the only domesticated crucifer from the 
Americas, and perhaps the only crop in the world that thrives 
over 4,000 meters. These collections will be maintained by the 
national prog-Ams in the field, and duplicates stored in vitro at 
CIP's station in Ecuador for safe-keeping. 

The International Board for Plant Genetic Resources (I13PGR) 
provides some support for the collection of Andean roc ts and 
tubers, but no CGIAR center has assumed responsibility for 
long-term maintenance of this germplasm, nor is research for 
these crops covered in any center's mandate. CIP is well quali
fied to take on this task for several reasons: its location in the 
center of genetic diversity; its experience with tissue culture, 
rapid propagation, virus identification and eradication, and 
other aspects of germplasm management wi similar crops; and 
perhaps foremost, its experience with the Anean highland pro
duction systems in which these roots and tubers are closely 
associated with potatoes. These crops are well adapted to this 
-highlycomplex ecoregion and to the harsh conditions of the 
Andes. 

CII's ecoregional focus on the Andean highlands (above 
2,000 m) will initially include an approach similar to that taken 
with pota to and sweetpotato, involving studies of the ecoregion's 
crop production systems. This will not, however, be reflected in 
CIP's projected core resource allocation. Complementary 
funding will be sought for priority research areas. 

The strengthening of capabilities in crop resource manage
ment and closer collaboration with institutions working on other 
Andean crops will also be essential for dealing with this height
ened ecoregional focus. Linkages for gaining knowledge from 
sister centers such as the Centro Internacional de Agricultura 
Tropical (CIAT), the International Council for Research in 
Agroforestry (ICRAF), and the International Livestock Center for 
Africa (ILCA) for resource management and livestock research, 
and with institutions conducting research on mountain 
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production systems and with comparative advantage in thcse 
areas, will be fundamental. CIP will also support the strength
ening of national capabilities for production systems research in 
this ecoregion. 

Conservation and exploitation of the Andean root and tuber 
crops can result in substantial improvements in the production 
of food and income for the poor people of the Andes. Their 
further expansion to countries with similar ecological and social 
concerns will also be explored. 

The future role of these crops in CIP's mandate will 'e 
determined as their potential is explored, in accordance with 
CIP's comparative advantage and resources. 

Equity 
SIP's many dients and beneficiaries are characterized by diverse 
needs and circumstances. In assessing the benefits that can be 

generated by root and tuber crop research, these factors must be 
taken into consideration to ensure that CIP's contributions are 
distributed equitably. 

Production 
One of CIP's major challenges is the widespread poverty that 

characterizes many of the potato and sweetpotato growing re
gions in the tropics and subtropics. The data on gross national 
product (GNP) per capita in relation to the production of major 
food crops in CIP's client countries (Figure 5) provides a very
rough idea of the general level of income in those countries where 
potato and sweetpotato are prevalent. Per capita income with 
relation to sweetpotato is shown to be among the lowest, and for 
potato it is substantially lower than for other crops. The role of 
both of these crops as subsisteice foods is an important consid
eration in CIP's strategy. Potato in particular also has great 
potential as a generator of income and empi )yment. 

For potatoes, small-scale, rain-fed production tends to be 
centered in the highlands or mountains. Larger, irrigated culti
vation is often located in the seasonally cool lowlands. In gen
eral, the scope for cost savings in increasing production of potato 
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~winter 

US$ RANKINGCROP 


BARLEY r1,343 	 1 

[! . ... . ,....;TOMATO ~~~~~,~~~.................. ..	 1272

TOMATO 	 123 2 

COATOV 	 7 10
 

RICE 	 507 14 

SWEETPOTATO 	 1,1 17372 

Figure 5. 	 Average Income Per Capita and Commodity Ranking in Relation 
to Major Food Crop Production in Developing Countries 

Note: 	 Average incoi. ' per capita = the average, over all developing 
countries, of proportion of overall production of the crop in each 
country multiplied by that country's per capita GNP. 

Source: 	 Constructed from data from the 1989 FAQ Production Yearbook and 
the World Bank 1990 Worl Develpotnent Report. 

is substantially greater in the lowlands (primarily in the cool 
season) than in the highlands. 

CIP's strategy for achieving equity in responding to 
producers' needs involves lowering potato production costs by 
developing technologies that will reduce dependence on expen
sive inputs such as pesticides and fertilizer. The development of 
improved cultivars is one way to increase productivity while 
lowering costs. Other approaches include the reduction of 
postharvest and storage losses and the development and 
dissemination of low-cost seed schemes. 

All of these technologies are designed to benefit both the 
larger, seasonal producers of the lowlands as well as the resource
poor farmers of the highlands, enabling them to sell their prod
ucts at cor,.petitive prices. The price effects of CIP's strategies 
will become increasingly significant over time, allowing the 
benefits from iower prices brought about by yield-increasing or 
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cost-saving technologies to accrue to consumers. This is espe
dally important in the light of the rapidly growing urbanization 
in CIP's client countries. 

For sweetpotatoes, CIP will explore new avenues for process
ing and marketing as a means of increasing demand. The use of 
this crop in a wide range of products for human consumption 
can provide valuable food sources for the world's expanding 
population. At the same time, attention to quality characteristics 
will reinforce sweetpotato's role as a source of food security for 
poor, rural or urban families. Use of sweetpotato as livestock 
feed holds promise as an important source of income for poor
farm households. CIP will select cultivars for high yield and 
dry-matter content, to improve economic viability with relation 
to other feed sources. Only by creating diverse sources of de
mand and exploiting the crop's efficiency can the full income 
generation potential of sweetpotato be realized. 

Gender 
Women constitute a large percentage of the food producers

in the developing world, perhaps a majority. Studies have 
shown that they are also often the neediest of food producers.
CIP recognizes the importance of considering the differential 
impact of its technology on women farmers and food producers. 
The User's Perspective with Agricultural Research and Develop
ment (UPWARD) network in Asia focuses on users in potato and 
sweetpotato food systems, with an emphasis on gender. 

CIP's strategy for the future will emphasize the collection and 
review of data to provide a better perspective on the particular 
concerns of women in farms, households, and markets of the 
center's client countries. Improved gender analysis will be 
sought in training activities, as well as in ex ante and ex post
impact assessment of research. This data will be used by CIP in 
setting its research priorities and in project design, to ensure that 
the women's perspective receives adequate attention. 

Information 
Information equity is also an important factor in CIP's rela

tions with its clients. Not all national programs have equal capabil
ities for information generation, reception, and processing. These 
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differences are accentuated by the rapid evoluti on of information 
technology. CIP will give special attention to the differential 
design of training materials and information services according 
to clients' capabilities, and will include a focus on improved 
communications skills in selected training activities. 

CIP's Comparative Advantage 
C IP's comparative advantage in :onducting root and tuber 

crop research for increased national food production capacity 
involves a range of capabilities and operational factors. 

InternationalAgricultural Research 
As a member of the CGIAR, CIP participates in a carefully 

guided and well supported group of institutions and donors 
whose mission is as follows: 

Through internationalresearchand relatedactivities,and in partner
ship with national researchsystems, to contribute to sustainable im
provements in the productivity of agriculture,forestryand fisheries in 
developing countries in wvays that enhance nutrition and well-being, 
especially of lozw-income people. 

CIP's membership in the CGIAR provides opportunities for 
close collaboration and sharing of resources with sister centers. 
These opportunities are being heightened as new centers and 
mandates are included in the CGIAR system. Greater integra
tion is also being achieved through an expanded system-wide 
focus on resource management and ecoregional considerations. 

CIP's challenge as a member of the CGIAR is to see that its 
strategy responds directly to the system-wide mission, building 
on the available opportunities for cooperation to ensure maximum 
effectiveness and avoid duplication of efforts 

The Germplasm Collections 
CIP's greatest assets are its germplasm collections. The 

center's location in the geographical area of origin of its mandate 
crops has contributed greatly to germplasm collecting efforts. In 
1983, a CGIAR report noted that of the 138 plants in gene banks 
of 450 organizations, the CIP potato collection was one of only 
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POTATO SWEETPOTATO 
ACCESSIONS ACCESSIONS 

1,500 SPECIES 768 
I ;, ;:i.:,,,i, '.f! NATIVE I ' :: '; 

3,465 CULTIVARS 3,212 
[Ii IMPROVED [

294 CIULTIVARS 1 156 

BREEDING L777196 LINS 1,527 

5,455 TOTAL 5,663 

Figure 6. CIP's Potato and Sweetpotato Collections 

three rated as comprehensive. CIP has also established a world 
sweetpotato gene bank. Substantial contributions were made by 
the Asian Vegetable Research and Development Center (AVRDC) 
and the International Institute of Tropical Agriculture (IITA), as 
well as by national programs in the crop's centers of diversity. 
Systematic exploration and collection are conducted by CIP in 
Latin America and the Caribbean to cover ecological niches not 
represented by the accessions from other collections. 

These genetic resources are maintained and utilized by CIP 
in breeding programs to provide its clients with valuable sources 
of improved material (Figure 6). Both potato and sweetpotato 
have an advantage over other crops, such as the cereals, in the 
wealth of unexploited genes to be found in their wild species. 
The potato and the sweetpotato collections undergo systematic 
duplicate elimination to make them more manageable. In the 
case of potato, the number of accessions has been reduced from 
15,000 to 5,455. To safeguard these valuable resources, CIP main
tains duplicates of its collec-tinns in ollaborating institutions in 
Ecuador, Germany and the US. 

CIP's very recently acquired duplicates of Andean root and 
tuber germplasm comprise close to 500 accessions of eight crops. 
Currently, efforts are focused on helping to collect and maintain 
these genetic resources. In the future, one or several of these 
crops may, like potato, grow in importance, providing valuable 
sources of nutrition in particularly needy areas of the world. 
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Geographical Location 
The geographical locations of CIP's headquarters experiment 

stations make it possible to conduct research that responds to a 
wide range of ecological conditions (Figure 7). Initial testing of 
cultivars and techniques can be tailored to the needs of many 
clients before they are transferred for further adaptation to the 
diverse regions and ecologies served by the center. 

Expertise 
Twenty years of experience provide CIP with an important 

comparative advantage in many research areas related to root 
and tuber crop management. Extensive experience with potato, 
for example, allowed the center to readily include sweetpotato
within its mandate in 1985. CIP's ample experience in the Andean 
ecoregion today permits the center to consider the inclusion of 
Andean roots and tubers in its future agenda. 
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YURIMAGUAS -Humid Tropics 

Figure 7. CIP Headquarters Experiment Stations 
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Another important advantage is the complementarity of the 
expertise that can be applied in the management of potato and 
sweetpotato constraints which are, in many cases, similar. This 
expertise includes techniques in the areas of germplasm manage
ment and distribution, virus detection and elimination, inte
grated pest management (IPM), propagation, postharvest and 
processing, and food systems research, among others. 

Decentralization 
To date, excellent relations and ample collaboration with 

client countries are among the center's greatest strengths.
Nearly half of CIP's internationally recruited staffworks side-by
side with colleagues in more than 80 countries. CIP's decentral
ized, collaborative operational structure helps ensure the 
relevance of research worldwide. Interdisciplinary research 
teams in the regions evaluate needs and constraints in direct 
coordination with national scientists. By gaining the user 

Nutritional Value of Potato and Sweetpotato 
Malnutritionand vitaminandmineraldeficienciesin CIP"sclient countriesarewell documented. Po

ta'o andsweetpotatoare both excellent sources of energy,protein, vitamins, and minerals,and thus have 
greatpotentialfor alleviatingthese deficiencies. However, this potentialisoften limited by factorsof pro
duction, prices, income, andconsumerpreferences. Furthermore,nutritionalcharacteristicsareoften in
versely related to other desirable traits, and nutritional content is susceptible to environmental 
interactions. 

CIPsstrategy must ensure that potato and sweetpotato improvement are conducive to enhanced en
ergy and other key nutrientintake. Since inexpensiveand reliablemethodsfor testingforsome key nutri
tional components do not yet exist, we will seek complementary research collaboration in this area.
Collabor4tionwith specialized institutionswill include the routineanalysis of potato breeding material 
for potentially toxic glycoalkaloids, researchto ensure that the nutritionalstatus of advanced breeding
materialhas not deteriorated,andhighly selective research related to nutritionalconditionsin potatoand 
sweetpotato growing regions. Vitamin A deficiency in areas where sweetpotato can be more effectively
utilized isan example ofa topic meritingsuch case-study research. 

In sweetpotato research,we will place an emphasis on bree'ingfor improved starchdigestibility. Im
proveddigestibilitycan lead to considerableenergy savingsanda resultingcost advantage,allowingfresh 
roots to befed to livestock without cooking. It should also contributetoheightenedconsumer preferencefor 
the crop. Finally,an importantsourceof improvednutritioncan befound in sweetpotatoleaves. 
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No. of 
TOPIC COUNTRIES 

TRAINING 36 

NETWORKING 34 

PLANNING, COORDINATION 

& MANAGEMENT 

SEED PRODUCTION 29 

STORAGE 29 
(SEED POTATO) 

CULTIVAR SELECTION 28 
& RELEASE 

CROP MANAGEMENT 27 

FARM-LEVEL IMPACT 27 

PEST MANAGEMENT 26 

RAPID MULTIPLICATION 26 

TPS TECHNOLOGY 24 

ON-FARM RESEARCH 18 

COMMUNICATIONS 16 

Figure 8. Areas in which Collaboration with CIP has Resulted in Signifi
cantly Improved Capabilities in the National Programs of Client 
Countries 

Source: Survey of national program leaders of 52 countries, 1987. 

perspective, CIP's rerearch can be tailored to respond effectively 
to those needs. 

Cooperative training programs in a range of scientific disci
plines establish a practical framework for translating improved 
cultivars and crop management techniques into impact in 
farmers' fields. CIP has an excellent record in the transfer of 
expertise to national programs (Figure 8). In addition, special
ized information services allow the center to share its research 
results with root and tuber crop scientists around the world. They 
also provide a means for redistributing information collected 
worldwide, be it the result of research in partner institutions, or 
indigenous knowledge gathered by scientists in the field. 
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Integration 
CIP's reseach matrix is based on the integration of scientific 

disciplines, for effective assessment and response to clients' 
needs. Because of the potato's wide adaptability, CIP's research 
has been based from the outset on a systems approach. This 
enables technologies, cultivars, and management techniques 
to be developed and combined in accordance with diverse 
demands and conditions. The combined work of social and 
biological scientists on the research teams has strengthened
CIP's capability to respond to diverse constraints within specific 
production systems. 

CIP's challenge for the coming years involves making its 
global interactive model of research collaboration and institu
tional coordintion function even more efficiently, so that the 
center's comparative advantage can be shared with its clients to 
the greatest possible measure. 
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CIP's researchstrategyis 

designed to meet the grow
ing challenges that confront 
agriculhtral research. It ad-
dressesptatoandsweetpotatocultivation in bonthtraditiona~l 
aut non-traditionalareas ant 
proad nct stems, inluding 
crdeal- aundagsforestincluds 

schemes. Other Andean root 
and tuber crops are also con-
templated within CIP's plans 
for the fiiture, with a particu
lar emphasis on 

ecoregion. 


Die principlesthat guide 
lhe strategyare: 
" cohesion aniintegrationof 

research, training,and in-
fonnatim activitiesat head-
quartersand in the regionswithin a client-oriented,
constraint-drivensystem; 

* concentrationof resources 

throughproject-based man-
agement, with a strong 
domlodityftals; 

" development of stablehosplant resistance to reduce 

losses and enhance inpnit 
efficiency, for sustainable, 
cost-effecti've, and environ-
mentally.ondproduction 
systems; 

searchasndtehnicalsde 


ation to generate equitable 
betfits among GYP's many 
clients and beneficiaries; 

"more precise ea'luation of 
research priorities fusd 
on high potentialandimpact
in farmers' fields in diverse 
productionsystems. 

The Research Program 
IP's successes with potato include the development of basic 

'-knowledge about the crop, the collection and maintenance of 
germplasm, and the assembly of advanced populations containing resistance or tolerance to the major biotic and abiotic stressesof this crop worldwide. In the process, extensive international 
collaboration for research and capability building was established. 
Efforts in the future will be focused on maximizing the impact of 
these achievements in farmers' fields. 

In the case of sweetpotato, CIP is working from a much 
narrower knowledge base. Current emphasis is on exploiting 
available germplasm variability for increased yield and stability 
while meeting demands for increased utilization. 

Recent changes have been made in the center's organization 
to provide strengthened research capabilities and integration.
The research thrusts have been reduced from ten to six (Figure 9)
for administrative streamlining and fuller cohesiveness. Breed
ing, social science, training, and information activities have beenincluded in each thrust as project component,. Breeding work 
will be concentrated on a reduced range of selected priorities
with good potential for impact. 

CI will continue to emphasize the conservation, characterization, and enhancement of the germplasm collection.lonanenac eatothgemls cleti.Teeatv-
These activi
ties provide the basis for the development ,fCIP's advanced 
populations. Increased crop efficiency resuL ing from the use of
improved cultivars in combination with appropriate agricultu~ral
practices is designed to make CIP's crops more cost-effective. 
Genetic engineering will likely speed up these efforts by providing access to new and more readily manipulated sources of 
resistanc6 

Sustainability and environmental protection are central to 
the strategy. For instance, the use of advanced genetic material 
within integrated pest management schemes will significantly
reduce the use of harmful chemical inputs. 

In the future, more emphasis will be placed on c anteassessment
of the usefulness of research. Measurement of impact will be a 
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function of each research thrust. In order to increase the center's 
ability to program and prioritize activities, CIP will implement a 
project-based research management system (see Implementa
tion). In this system, project content and resources will be di
rectly linked to priority constraints. This will help the center to 
adapt to change and to capitalize on new opportunities by aligning 
its activities more precisely with clients' needs. 

Activities at the regional and headquarters levels will be fully 
integrated within the project-based system. Continuing regional 
consolidation will be based on the location of appropriate multi
disciplinary teams in key areas, and increased research, training, 
and information decentralization. 

9 \ \%\ \ 

1. Production Systems i,:ii 

2. Germplasm Management & Enhancement 

........................................................................................... .....- ;....... ... ---- - ------ -----

3. Disease Management 

........................................................................................... ...... ...... 1 . .. ...... ...... 

4. Insect & Nematode Management 

........................................................................................... ....... . .. ...... ...... ...... - .. ..... ...... 

5. Propagation, Crop Management 

........................................................................................... .............. .... .... .. 

6. Postharvest Management, Marketing 

.......................................................................................... . 

Figure 9. Thrust Restructuring and Redistribution of Activities
 
Note: The shaded areas indicate the distribution of previous thrust activities within the current thrusts.
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CIP will be moving further upstream in some subjects and 
further downstream in others. The meve upstream relates mainly 
to the center's need to know more about: 
" Yasic biological mechanisms, such as those underlying host 

resistince to pests and tolerance to abiotic stresses; 
" the molecular biology of potato and sweetpotato, to make rapid

gains in genetic engineering and related activities; 
"potato and sweetpotato food systems, to help scientists 

understand the crops' relationships to the physical and social 
environments in which they are grown. 

Increased downstream work will strongly emphasize sub
jects and locations where research results can be effectively uti
lized. For example, the practical application of present 
knowledge on potato tuber moth control can be accelerated in 
North Africa, where the pest causes significant economic losses 
and where pesticide use has led to environmental and health 
problems. Special attention will be given to adjusting the design 
of research, training, and information to address differing levels 
of institutional capabilities in national programs. 

CIP's objective will continue to be the progressive transfer of 
responsibilities to natioial progiams. Aside from providing 
technology and monitoring techniques, CIP will help its clients 
to identify areas of need, possible collaborative linkages, and 
sources of funding. The existing CIP inter-country networks will 
serve as an important mechanism for catalyzing such activities. 
Downstream work will also focus on more equitable design and 
implementation of research and training with relation to gender. 

r 1' 
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Agroecological Considerations
 
M ost major constraints of CIP's mandate crops cut across 

ecoregions, that is, across specific geographical areas and the 
agroecologies they comprise. However, to add to the ability to 
evaluate the potential of and prioritize research for its commodi
ties, CIP has determined the principal agroecologies for potato 
and sweetpotato in its client countries. This classification is based 
on climatic and geographical criteria (Figure 10). The TAC agro
ecologies were also taken into consideration, with relation to the 
particular production systems of CIP's mandate commodities. 

The geographical distribution of potato production is better 
understood than for sweetpotato production. Potatoes are grown 
in a broader range of altitudes, latitudes, and climatic conditions 
than any other major food crop (Figure 11). The most important 
agroecologies with relation to potato production in CIP's client 
countries are the subtropical lowlands with cool-season produc
tion, the temperate zones, the tropical and subtropical highlands, 
and the arid and Mediterranean lowland climates. Subtropical, 
winter-season, lowland production is found mainly in Asia, 
extending from Pakistan through India and Bangladesh into 
China. Production in the temperate zones is also concentrated 
primarily in Asia, though there is an important share in Latin 

Culcatzpti Cnited Usd, o e n W' Aroecoogles Smai 
Tropics 

Is the region Are there more Is the temperature Are there more 
less than 1,500 3 cm of summer above 10C (50F) than two dry 

meters above rainfallinthe all12 months of months 

sea level? driest month? the year? Inthe year? 

HiglandsArid and SubtropicalHui 

Meiterranean Lowlalnds ';:...' 

Figure 10. CIP's Agroecologies 
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Figure 11. 

Potato Production Zones by Agroecologies in CIP's Client Countries 

104. 

Agroecolooies 

[] Semiarid tropics 

E Humic tropics 

I Subtropical lowlands 

EArid and Mediterranean 

n Highlands 

E Temperate 

Source: World Geography of the Potato - C3P ongoing project 
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America. Highland as well as arid and Mediterranean produc
tion are dispersed throughout Africa, Latin America, and Asia 
(Figure 12). 

C ver the last three decades potato has witnessed extensive 
growth in the Indo-Gangetic plain. The reasons for this include 
the crop's short growth cycle, increased demand, and the intro
duction of improved, short-duration cereal cultivars, providing
farmers the opportunity to grow a third crop. Area expansion
has played a major role in contributing to growth in potato
production (over 5%per annum) in the arid and Mediterranean 
climatic group, as well as in the highlands of sub-Saharan Africa. 
In the temperate climates and in the Andes, higher yields have 
been the major source of increased production (about 3% per 
annum). 

Current sweetpotato production in CIP's client countries is 
heavily concentrated in the subtropical lowlands and the tem
perate zones, which also account for a large share of potato
production. However, in the subtropical lowlands potatoes are 
pla.,ted in the cool, winter season while sweetpotato is primarily 
a summer or autumn crop. Nonett eless, China accounts for 86% 
of sweetpotato production in CIP's clin-nt countries. Over half of 
this crop's production outside of China is in the humid and 
semiarid tropical lowlands, which account for less than 2% of 
potato production. 

Although the estimates in Figure 12 provide only rough guide
lines, it is dear from them that both potato and swectpotato's
adaptability is very broad. CIP's commodity mandate must 
increasingly involve an ecoregional focus, to ensure the applica
bility of advanced breeding materials and techniques under 
diverse conditions. Much of this work will be done in coopera
tion with specialized institutions and national programs. CIP's 
networks will also play a key role in coordinating research and 
information exchange in the areas they serve. 

In the future, CIP will increase the use of agroecological
analysis as a tool for research decision making, bringing environ
mental considerations to bear on priority setting and resource 
allocation. Links among the biological, social and information 
sciences will be strengthened to better exploit the potential of 
CIP's crops in traditional agroecologies and to explore their 
heightened role within cereal-based and other farming systems. 
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Figure 12. Shares (%) of Potato and Sweetpotato Production in Dt:eloping Countries by Agroecology and 
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The Andean highland ecoregion provides a particular area of 
interest for CIP. Subsistence production of potato and other 
crops - among them the lesser known Andean roots and tubers - is
prevalent there. A greater resource management emphasis in 
this ecoregion will help to better understand tu1,er and root crop
potential, and will facilitate the transfer of iL pact to similar 
agroecologies. 

If it becomes clear that there is high impact to be made by
doing so, CIP will gradually integrate ecoregional considerations 
into its research agenda within programs, grouping all areas oi 
research and capability building within commodity-specific 
concentrations according to production systems. 

Development and Utilization
 
of Advanced Genetic Material
 
Though the development of advanced genotypes will be integratedwithin each thrust, there are many associated strategic
questions that cut across the research concentrations. They in
volve the orientation of CIP's breeding, distribution, and testing
schemes to meet diverse needs effectively throughout the many
stages extending from the laboratory to the field (Figure 13). At 
the same time, though potato and sweetpotato share many com
mon research approaches, there are important differences that 
characterize CIP's strategy for each crop. 

Potato Breeding 
Potato breeding is highly complex. Though potato is a tetra

ploid crop, some work is done at the diploid level, followed by
tetraploid-diploid crossing. Haploid techniques are also an im
portant part of CIP's enhancement strategy. Tetraploid breeding
makes use of advanced populations as well as germplasm from 
the collection. Potato breeding is made even more challenging
by the significant variability in this crop's adaptation to 
agroclimates and in the occurrence of potato pests and diseases. 

CIP will seek a balance between achieving long-term germ
plasm improvement and the immediate impact of making exist
ing advanced genetic materials available to national programs for 
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selection. It is envisaged that biotechnology will, in some cases,
speed up the process by allowing desirable traits to be inserted into 
advanced genotypes without the recombination problems associated 
with conventional breeding programs (see Biotechnology). 

CIP's overall approach is to work closely with its national 
program clients to determine their priority constraints. Based on 
this input, advanced populations combining desirable attributes 
are deveioped. Until 1985, mot of CIP's potato population
breeding was carried out in LinriL.. Since then, CIP has located an 
increasing number of breeders in the regions to participate in 
adaptive breeding to meet national program needs. 

By breeding for multiple traits in its advanced populations,
CIP provides a broad range of durable protection against biotic 
and abiotic stresses that often interact to reduce the impact of 
single-factor resistance and desirable agronomic traits. To date, 
potato breeding populations combine resistance to potato leafroll 
virus (PLRV), potato virus X (PVX), and PVY with heat tolerance, 
for the warm lowlands; late blight with PVX and PVY resistance, 
for use across all potato growing agroecologies; late blight and 
cyst nematode resistance, for the temperate and highland areas; 
and Alternaria,PVX, and PVY resistance with heat tolerance, for 
the lowlands. 

Enhancement and Breeding 
At C[P, the term, *germplasm" is used to refer to the genetic reore of the wil d primiiepot~at

(Solanum) andsuwetptato Ipomoea) ilZediens. 
The term "enhancement"- equivalent to J-gor 'Mnobilatin - refers to diverse actties

aimed at making the valuable genes contained in this germplasm acessiblefor utilization in bdng i iprograms. This can be done using conventional hybridization, or biotedmoogical apprache. . 
The term "breeding"refers to hybridization and screening activities directed to provide na*oal pr

grams with genetic materials (advanced dones and populations) from whikhthey can selectcut vadrs or 
progenitors. These, materials are dwvwacterized by wide geneticdiversity, highfrequeny of valuabe genes, and desirable agronomic, processing, ant eating-qualityattributes. Varietal namingand r -
tion isdone at the national level. Asingle done may be sdected for several nationalseed schemes, and 
given adifferent name byeach. 

Biotechnological twoLs may be used to simplify certain screening procedures in advanced populations'or
to engineer andlor introduce specific genes intoselected clones. 
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Desirable traits must be incorporated in the early stages of 
breeding since abiotic factors may break down biotic stress resis
tance. This work is often best accomplished through joint projects 
with national programs in appropriate locations. The integra
tion of research and a heightened ecoregional emphasis will 
contribute to programming incorporation of multiple resistance 
and traits in CIP's potato cultivars. 

CIP will strengthen the role of breeders in its regional, mul
tidisciplinary teams, aligning research and capability building 
with the degree of expertise of the national programs in a geograph
ical area. In advanced population breeding in Lima, emphasis 
will be placed on combining resistances and traits for specific 
ecoregions. To help in increasing the impact of its cultivars in 
farmers' fields, CIP will work closely with national programs to 
encourage greater farmer participation in the evaluation process. 

Sweetpotato Breeding 
CIPwill initially take advantage of available genetic material 

to heighten efficiency in sweetpotato production while conducting 
research to improve its processing and consumer quality. 
Sweetpotdto has potential for use as animal feed and as a wheat-flour 
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AtCIP, r utin y use bk adusin uirtzs , wiNithin diegeneral guiddnt ofbioat*th noAogkdfo 

&amnes and "mf~uive adwntage. B"idtvog at ClI' tunges from irdativdy sin*l pmcedunes for geni
plasm intewureto omplex tewnesarmd. sa ed to this onceia i 

3vi skmge ofdondcxlkm aids in fii& qft . In vim wwaptkm has ewutionIdato 
Ituberseed pldmand sevoica meik&d for,ddeth of viruses and vthsi Pwdwgen hav beenadte 
for Moutneuseby nati=nIpnrM s~t lucidbcxsis. 

BioatwlogWM m&the& ofgermpls nacmn Wepemntuit hwlid b&Madngaehis 

detanm off rote lev&sofM tin rqurnramisails,adtkn< 
mient Ofqfiw and M"swsi%* WIlaMNIMn ithte&t sidw, daipfiet of pdicksmand~ fo 

, a4:W pr~S~nom cy6#0adOU veinffi OIcA1 iaz&(* m in pWOgraw. 

in hetetigo tingeicplants, incompliance with'itnaIa standards and national biosafety
 
regulations. Maisure wil be taken to ensure tha rurtnF area also prepared to hnn1fe this material
 

36 



The Strategy 

substitute. Also, similar to the case of cassava, sweetpotato can 
be used as a source of starch for both food and industry. Imme
diate priority will be given to selection and breeding for high
dry-matter content, since this characteristic is important for food, 
feed, and processing. Earliness, starch quality and quantity, 
vine production for animal feed, as well as non-sweetness and 
other taste factors are also under scrutiny. 

To generate advanced sweetpotato populations, seed is ob
tained by open pollination, polycrossing among selected progen
itors, and controlled pollinations. CIP's strategy for sweetpotato 
breeding will involve extensive evaluations of existing cultivars 
at multiple locations. In many parts of the world, sweetpotato 
weevils are a major pest. Resistance to these weevils will be 
combined with other important resistances or tolerances and with 
desirable agronomic traits according to ecoregions. 

Sweetpotato breeders will be located within the multidisci
plinary teams at key spots in the regions to work closely with 
national programs in selecting locally adapted clones to be 
combined with advanced populations for the agroecologies of 
the region. CIP will encourage national programs to involve 
farmers in the selection of clones. In some cases, participation 
will be sought from the processing industries. 

efdy. Fidd testing of transgenic plants will be cnducted With the guidance of boft g iz i,, 

partnercountri 
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One of the principal reasons for the immediate decentraliza
tion of sweetpotato breeding activities is to overcome the current 
quarantine problems associated with the distribution of genetic 
material. Study of quarantine problems and development of 
methods for safe germplasm exchange will be important in 
facilitating. transfer and redistribution of advanced materials to 
appropriate areas. 

At CIP headquarters, innovative methods for sweetpotato 
genetic enhancement will be developed. Other headquarters 
activities will involve the development of virus detection tech
niques, population breedin. for key traits, breeding for the Latin 
American ecoregions, evaluation of local germplasm, and 
germplasm collection, maintenance and characterization. 

Distribution and Testing of Advanced 
Genetic Material 

Clones with potentially useful traits are routinely distributed 
to CIP regional scientists and national programs for testing, 
selection, and adaptation (Figures 14 and 15). To date, close to 
400 national program scientists have been trained in efficient 
management of this material. 

CIP also redistributes clonal material or cultivars selected by 
national programs to areas with similar agroecoiogical character
istics. The Mexican potato program, for example, has contrib
uted three cultivars that are widely used in Central Africa for 
their late blight and bacterial wilt resistance. An Argentinean 

No. of No. of 
CULTIVARS COUNTRIES 

AFRICA i1 

37 j ASIA 14 

33 LATIN9 
AMERICA 

115 TOTAL 


Figure 14. LIP-Distributed Potato Cultivars in Farmers' Fields 
Note: 115 cultivars released by national programs from 66 clones 

distributed by CIP. 
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cultivar with PLRV resistance and a short growing period is 
planted to over 80,000 ha in China, and is also grown in Thailand, 
the Philippines, and Madagascar. Colombian cultivars are used 
throughout the Andea, area. A Peruvian sweetpotato cultivar 
with resistance to nematodes has been introduced in Central 
Africa with good results. 

Potato. Depending on each nationai program s needs and 
capabilities, CIP-distributed genotypes may be selected for im
mediate multiplication and distribution or used as progenitors 
to be recombined with locally adapted materials. CIP also pro
vides advanced TPS parental lines for direct use or for further 
crossing with local material, as well as selected TPS progenies. 

Once breeding material has been selected for release by a 
national program, it enters a seed scheme to provide local farm
ers with adequate suppli' 3of quality seed, that is, seed that will 
perform optimally during field establishment and at harvest. 

In the future, CIP intends to improve the uniformity of its 
criteria for evaluating the performance of potato cultivars with 
relation to the diverse conditions of its client countries. Enhanced 
database management systems will contribute to more precise 
feedback on the use of CIP genetic material. The participation of 
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Figure 15. Genetic Resistance and Tolerance in Potato Cultivars Distributed 
by CIP 

39 



The Strategy 

.. I...
 
'At'A
 

multidisciplinary teams will be emphasized during the testing 
and selection process to ensure wide input for the understanding 
of local needs, environments, and proiuction systems. 

Sweetpotato. Most developing countries do not have culti
var release and seed certification systems for sweetpotato. CIP 
will work closely with national programs to develop efficient 
methods for the evaluation and transfer of quality, locally 
adapted planting material to farmers. CIP's decentralized 
sweetpotato breeding within multidisciplinary teams will be 
fundamental to this process. Information gathered at headquar
ters and in the regions will be centralized and made available 
through the sweetpotato germplasm database. 

Redistribution 
To further promote the utilization of its cultivars and support 

national program efforts, CIP will locate propagation and redis
tribution units (PRUs) with efficient quarantine facilities in Asia, 
Africa, and Latin America. These units will play an increasingly 
important role in identifying potato and sweetpotato material to 
be redistributed, based on national program requests and input 
from CIP scientists. They will also aid in testing and multiplying 
genetic material. 
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The Research Thrusts 
IP will emphasize the development of mechanisms to ensure 
the effective recombination of research concerns and findings. 

Breeding for resistance or tolerance to biotic and abiotic stresses 
will be grouped with other priority research in the thrusts, CIP's 
multidisciplinary research concentrations. Effective IPM will in
volve the coordination of activities across thrusts, with a special
emphasis on Thrusts 3 and 4. Within each thrust, prioritization
and programming of activities will be commodity-spedific. 

To provide regular analysis of broad, commodity-oriented 
concerns, ad hoc working groups will be established. Agro
ecological analysis of thrust activities will serve as an additional 
tool for the evaluation and programming of priority research. 
CIP will assess needs across agroecologies and thrusts to select 
among them for overall priority setting. The programming of
thrust-related training and information activities will be based 
directly on thrust priorities, and will be done through coordinated 
planning at the project level (see Training, Information). 

SI 
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Thrust Priorities 
by Agroecology 

POTATO 

SemiaridTropics 
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" Productionof potato in 

irrigatedsugarcaneand 
other cash-cropping 
systems. 

" Evaluationof the effects 
of input subsidies n 
production. 

Arid andMediterranean 
"Yield constraintcharac

terization in irrigated 
sole-croppingsystems. 

* Assessment of the 
sustainabilityof irrigated 
potatomooculture., 
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of input subsidieson
 
production. 


Highlands 
" Yield constraintcharac-

terizationin irrigated 
and rain-fedcropping 
systems. 

" Evaluationof the envi-
ronmentalconsequences 
of intensiveproduction. 

" Characterizationof root 
and hber production 
systems in the Andes. 

Temperate 
- Characterizationof 

productionsystems. 

CIP defines production systems as the totality of farming activi
ties, from planting to harvest, within a physical and social environ
ment, in accordance with household preferences and resources. 

P's root and tuber crop production systems research is guided by 
the farmer-back-to-farmer model which underscores the impor

tance of interaction with farmers and farm households in identify

ing research topics, constraints, and opportunities, as well as in 
evaluating the performance of technologies. However, the iden
tification of constraints and evaluation of technology are not 'e 
exclusive domain of the production systems thrust. Each thrvc is 
responsible for carrying out in-depth, field-level, diagnostic research, 
including yield-loss assessment studies and impact evaluation of 

thrust-specific component technologies. 

The role of this thrust is to coordinate the agenda for research, 
develop methods for problem identification and technology 
assessment, and address constraints and consequences at the 
broader levels of farm, household, and sectoflal concerns. Mul

tiple technological components - including genetic and agro
nomic traits - will be integrated for specific agroecologies and 
evaluated for their performance. The evaluation process will 
involve farmers and the production ,ommunity, in dose collabora
tion with public and private research and development groups in 
CIP's dient countries. 

The production system, broadly defined and well character
ized in both its agroecological and socio-economic dimensions, 
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SWEETPOTATO 

Semiarid Tropics 
" Characterization ofpro-

duction systems and asso-
ciated biotic and abioticstresses. 
SCharacterization f 
droughtermianentand 

the potential for intercrop-
ping in rain-f1d cropping 
systems. 

" Characterization of the 
nutritional status and 
consumption patterns of 
seni-subsistence 
households. 

Humid Tropics
" Characterization ofpro-

duction systems and asso-
ciated biotic and abiotic 
stresses. 
mCharacterization of crop 
management and the 
potential for intercrop-
ping in ram-fed cropping 
systems. 
nutritionalstatusand 

consumption patterns of 
semi-subsistence 
households. 

Subtropical Lowlands 
" Characterization ofpro-

duction systems and asso-
ciated biotic and abiotic 
stresses. 

"Characterization of crop 
nurtmanagement,in g 
ntrie manetenen 

Arid anid Mediterranean 
Evaluation ofcro and 

zt'ote~niantagement in 
irrigated sole-cropping 
systems. 

Highlands 
nCharacteriztion ofbiotic 

is used by CIP as an organizing construct for technology design. 
Simulation modeling, syntheses, and geographic databases
contribute to the integration and extrapolation of findings over 
space and time. In the future, CIP will conduct long-term re
search with national programs in benchmark sites to promote 
continuity and sustairability in agricultural research. The methods developed in this thrust for the integration of technological 
components and technology assessmnent will be shared with CIP's
clients, to assist them in creating tools and management approaches
for their particular production systems. 

Potato 
Characterization of constraints and opportunities in potato

production systems will focus on the scope for cost reduction, 
area expansion, and agronomic and economic yield increases inrepresentative agroecologies. Continuing work on the world geog
raphy of the potato will furnish researchers with a more detailed
agroecological characterization of potato production systems. This
research also lays the foundation for a geographic database on
selected dimensions of potato production systems, which will be 

periodically updated, and for modeling research. 
In Asia, the production of potato in sugarcane-based cropping

systems and in cereal-based, multiple-cropping systems will be
emphasized. Crop diversification can contribute considerably to 

environmental and agricultural sustainability in these production
systems by maximizing efficiency in resource utilization. 

In sub-Saharan Africa, the potential for area expansion also will 
be more accurately quantified. In this region, abiotic, biotic, and
financial stresses sometimes interact to restrict growing areas for
small farmers. For example, though some highland tracts of East
Africa are agronomically suitable for potato production, farmers do 
not plant the crop because of limited means for the control of late
blight, which is predominant. The stagnation of potato yields in 
areas of rapidly increasing population density is perhaps the mostunsettling feature of potato production in sub-Saharan Africa. More
systematic information will be sought to understand the constraints 

on more intensive use of inputs and the factors reducing yield.
In the more commercial arid and Mediterranean production 

systems of North Africa and West Asia and in coastal Latin America,
yield enhancement is a more attainable objective. More systematic 
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" Assessment of the tnvi-
rownentaleffects of rain-
fed croppingsystems. 

* Characterizationof the 
nutritionalstatus and 
consumption pattertsof 
semi-subsistence 
households,

Temnpera te 
TCharacterization of pro-

duction systems and asso-

ciated biotic and abiotic 
stresses. 

experimental information will be gathered in farmers' fields to 
highlight the size, sources, and economic recoverability of esti

mated yield gaps. Yield constraints analysis will also be impor
tant in the intermountain Andean valleys with high production 
potential. In less fertile regions - especially for the less known 
Andean roots and tubers - constraints analysis will be conducted 
within a broader systems vision. 

The environmental consequences of intensive potato monocul
ture will receive increasing attention. Ecotoxicology research will 
center on the effects of heavy application of chemical fertilizers, 
insecticides, and fungicides in these production systems. Solutions 
based on more sustainable integrated pest management will be 
evaluated. CIP will also play a catalytic role in encouraging special
ized research institutes to carry out studies on land degradation in 
selected agroecologies, such as the Andean highlands, and will 
apply existing knowledge in its research and training activities. 

Because many of the benefits of CIP's research will ultimately 
accrue to poor people in the form of cost savings, more systematic 
temporal and spatial information will be gathered on production 
costs, particularly of seed, pesticide, and ferilizer. Production 
costs can be heavily influenced by government investment in 
infrastructure and by input pricing and credit supply policies. 
Changing government policies resulting from economic restruc
turing - particularly the reduction in or removal of insecticide 
and fertilizer subsidies - affect production costs, and attention 
will be given to these factors. 

Sweetpotato 
Because of the relatively limited existing knowledge on 

sweetpotato, one of CIP's priorities is to analyze current constraints and 
potential for the expanded utilization of this crop. Diagnostic studies 
of farm-family circumstances, objectives, and production constraints 
will account for the major share of research on sweetpotato production 
systems. These studies willbe conducted in cooperation with scientists 
in national programs. The results will provide necessary information 
on the demand for breeding traits and other research priorities. 

Initial findings across diverse agroecologies highlight the 
importance of market demand constraints. Therefore, more in-depth 
research on household behavior and sweetpotato consumption is 
planned. 

44 



ThrustPriorities 
by Agroecology 

POTATO 

SemiaridTropics 
" Screeningfordrought 

SScreeningforsalt stress. 

Humid Tropics 
* Screeningforheat 

tolerance. 

SubtropicalLowlands 
* Collectionof wild species. 

Arid andMediterranean 
* Screeningfor drought

stress. 
"Screeningforsalt stress. 

Highlands 
"Maintenanceof thefieldcollection. 
Crossing for the transfer 
of genes to the cultivated 
genespo. 

Temperate 
"Crossingfor the transfer 
of genes to the cultivated 
gene pool.

"Maintenanceof thefield 
collection. 

* Characterizationof wild 

speies.

"Multiplicationof 

SWEETPOTATO 
Seiard Tos 
Semiarid Tropics 

cultivatedgermplasm, 

" Screeningfor salt/drough,
tolerance. 
"Evaluai.onof morphologi-
cal charactersfor duplicate 
identification. 

" Maintenanceof the clonal 
collection, 

The Strategy 

Thrust2: Germplasm Management and
Enhancement 

. 

TT u.ut. 

- ,Methodsfor the storage ofgeneticresources.
 
' a.Ciprehensii'e, manageablegermplasmcollections.
 

Germplasmdatlabses.. 
 .Meth. qdforthedetection,mapping,andisolation ofgenes.mMetJdsforgetieineer.. 

CIP maintains donal germplasm in the field, as well as in tissue
culture using restricted growth media and reduced incubation tern
perature (6C for potato, 15C for sweetpotato). In the future,
collaboration with institutions with expertise of cryogenic stor
age will allow CIP to maintain a large amount of germplasm in veryrestricted space for extended periods of time (40 to 100 years).Biotechnological methods for gene detection and genetic 

engineering will continue to be explored in-house, as well as in
collaboration with specialized institutions. 

Potato 
Since initially successful resistances may in some cases be

subject to breakdown, new sources of resistance must be sought.
CIP will emphasize the characterization of wild species as well asthe increased use of other species in enhancement programs. 
Special emphasis will be placed on the overall imFrovement ofscreening methods. Collaboration with national pi:ograms forgermplasm maintenance and characterization will continue, andthe related information will be made available through the center's 
germplasm database. 

Biotechnological methods will be used forthe development
of virus coat proteins for transfer to breeding lines to produc

virus c tot mdifing ther liharacters.uGe 
virus resistance without modifying other clonal characters. Gene 
transfer will permit the development of a broad spectrum of
bacterial and fungal disease resistance to overcome the limitations 
of traditional approaches where race specificities break down 
resistance. Bacillusthuringiensistoxin %,eneswill be incorporated 
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Humid Tropics 
" Collection of wild and 

cultivatedgermplasm, 
* Screeningfor heat 

tolerance. 
SubtropicalLowlands 

"Collection of wild and 

cultivated genplasmn.
 

* Evaluationof morphologi-
cal charactersfor duplicate 
identification. 

* Seed multiplication.
" Screeningfor weevil 

resistance. 
• Maintenanceof the clonal 

collection. 

Arid andMediterranean 
* Collection of wild and 

cultivatedgermplasm. 
"Screeningfor salt/drought 
tolerance.

" Evaluationof morphologi

cal charactersfor duplicate 
identification, 

" Maintenanceof the clonal 
collection, 

Highlands 
"Collectionof wild and 
cultivatedgermplasm. 

" Evaluationof morphologi- 
cal charactersfor duplicate 
identification, 

Temperate 
" Limited collection. 
" Screeningfor cold 

tolerance. 

into advanced populations to aid in combating potato tuber 
moth. Genetic linkage maps based on restriction fragment length 
polymorphisms (RFLPs) will be developed to facilitate genetic
enhancement efforts. In the short term, molecular probes will 
be used to trace the movement of particular genes of interest and 
to screen germplasm at the molecular level. In time, RFLP maps 
and recombinant DNA technology will permit the isolation, 

cloning, and transfer of natural resistance genes. 

Sweetpotato 

CIP has already assembled the world's largest sweetpotato
g9rmplasm collection. Priority will be given to achieving com
prehensiveness in the collection, and to ongoing duplicate elimina
tion. The emphasis of future collecting work will be in Central 
America, an underexplored area within the primary center of 
diversity. Some collecting will also be done in secondary centers 
of diversity in Asia and Africa. CIP will continue to collaborate 
with other institutions for sweetpotato germplasm collection and 
maintenance. A detailed plan for long-term collecting of 
sweetpotato germplasm is currently being developed, as are 
methods for duplicate elimination. Characterization of the ac
cessionb in the sweetpotato collection will be done in situ in 
collaboration with the national programs of the countries of 
origin, to overcome quarantine restrictions. 

Enhancement research for sweetpotato will focus on combat
ing sweetpotato weevils, the most important sweetpotato pests. 
This work will include crossing Ipomoea batataswith other Ipomoea
species to allow access to a new genepool. Biotechnological re
search will include the development of innovative methods for 
germplasm multiplication, and genetic engineering for weevil 
resistance using a cowpea trypsin inhibitor gene as well as various 
Bacillus thuringiensis genes. Collaborative projects will be 

carried out for the development of a sweetpotato genome map. 

Andean Roots and Tubers 
CIP will continue to collaborate with national programs in 

Latin America for the maintenance and characterization of 
the lesser known Andean roots and tubers. The need for 
further work with these crops will be determined as CIP 
sets priorities and finds opportunities for exploring their 
potential. 
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Thrust Priorities Thrust 3: Disease Management
 
by Agroecology

POTATO 

SemiaridTropics 
* Leafroll-X-Y virus 'g;4'Oi uf
 

complex.
 
* Early blight. 
* Bacterialwilt. 
Humid Tropics A,-Iteteddieasemaniagemenc tmeastires.[ ~ybdse reince.Humi TroicsInformatiori on theinheritanceq,, dutraliityof diseaseresistane* Bacterialwilt. np chniques.d rdoir 

Lateblight. n nt i to; an id gfdies. 
* Leafroll-X-Y virus
 

complex. 
 . 
SubtropicalLowlands 
* Bacterialwilt. CIP's strategy for the effective management of viral, bacte-

Late blight. rial, and fungal pathogens aims at reducing losses during theSLeafroll-X-Y virus growth, transport, storage, and marketing of potatoes and 
compledi a sweetpotatoes. Cultivars with resistance and desirable traits areAridoYd Mediterranean used in combination with appropriate agronomic measures. 

* Leafroll-X-Y virus 
complex. These component technologies, in combination with approaches

* Bacterialwilt. for insect, nematode, stress, and nutrient management, will be* Earlyblight, integrated and evaluated in CIP's production systems thrust for 
Highlands application in specific ecoregions. 
" Late blight. 
* Bacterialwilt. Potato* Leafroll-X-Y virus
 

complex. 
 CIP scientists will continue to improve and develop methodsTemperate for the detection of important viral, bacterial, and fungal dis* Late blight, eases. Special attention will be given to increasing capabilities for
" Leafroll-X-Y virus pli hogen detection in rational programs, to improve their seed 

comple:'. programs.
Dry rot-soft rotdisease Viruses. CIP will continue to incorporate PVX and PVY 

SWEETPOTATO resistance into most or all of its breeding populations. Resistanceto PLRV will also be combined with site-specific traits for diverseSemiaridTropics* Disease surveys. ecoregions in combination with PVX and PVY resistance, since 
" Storagerots. resistance to PLRV and its aphid vectors is broken down by PVX 
" Featherymottle, mild and PVY. 

mottle viruses. Late blight. Since resistance to specific races of late blight 
Humid Tropics (Phytophthorainfestans) can be overcome* Scab. by other races of this 

Storage rots. pathogen, a long-term priority will continue to be the production" Disease surveys.
" Feathery mottle s 

of breeding lines with general or field resistance to this highlydamaging fungus. New sources of resistance will also be looked 
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Subtropicallowlands 
" Storage rots. 
* Bacterialwilt. 
" Black rot. 
"Diseasesurveys, 

Arid andMediterranean 
" Diseasesurveys. 
" Featherymottle virus. 
Highlands 

" Dry rot. 

" Leaf spot, stem blight, 

" Diseasesurveys. 


Temperate
 
"Fusariumspp. 

" Featheryimottle virus, 

" Black rot. 

" Diseasesurveys. 


for in wild species. Successful cultivars will be used to generate 
populations that will be selected and tested for significant resid
ual levels of field resistance by national I rograms in key areas 
worldwide. Resistant cultivars will then be used in integrated 
control strategies, combining agronomic practices, sanitary measures, 
and timely fungicide use. 

Bacterial wilt. This disease, caused by Pseudomonassolanacearum, 
is the most important bacterial pathogen of potatoes in developing 
countries. CIP scientists will continue to conduct basic breeding 
and selection directed to combat both the cool-climate highland 
and the warm-climate lowland strains. 

Resistance to highland wilt has already been identified. CIP 
will collaborate with national programs in the selection of mate
rial to be combined with locally adapted cultivars for site-specific 
resistance and adaptation. Providing general non-heat-labile re
sistance to the lowland strain is a longer-term project. It will 
require selection of superior, non-strain-specific resistance, as 
well as genetic engineering for the transfer of desirable traits. 
The use of resistant cultivars and healthy seed will be comple
mented by crop rotation for more effective control of this disease. 
Serological kits for the identi-fication of latent infection will also 
be developed. 

Late blight and highland bacterial wilt resistance will be 
combined for the cooler tropical locations, where they are the two 
major limiting factors. 

Early blight. Caused by several Alternariaspecies, currently 
this disease is severe only in limited geographical areas. However, 
it is becoming increasingly important. CIP will continue breed
ing for resistance to several Alternaria species within superior 
germplasm already identified as resistant to Alternariasolani. 

Other soilborne pathogens. Among these pathogens, the 
most damaging are the dry rot fungi (Fusariumspp) and soft rot 
bacteria (Erwinia spp). For combined Fusarium and Erwinia re
sistance, priority is given to those species or strains that readily 
spread through seed exportation programs. Methods for avoiding 
tuber contamination and disease development, mechanisms of in
heritance of resistance, and improved screening techniques are 
also being studied. Potentially superior Erwinia resistance, 
transferred by somatic fusion from Solanum brevidens, will be 
tested. 
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CIP will continue to survey the relative importance of soil
borne pathogens such as the Verticillium wilts and powdery scab 
(Spongospora subterranea), and will collaborate with national 
programs in developing integrated control methods. 

Sweetpotato 
More needs to be known about the relative importance of 

sweetpotato diseases. CIP will conduct surveys to establish the 
priority of sweetpotato diseases, and studies of their epid2miology.
Detection and classification will then be emphasized. 

Viruses. At present, feathery mottle virus (SPFMV) is the 
most prevalent sweetpotato virus. Although most cultivars 
have some tolerance, SPFMV can interact synergistically with 
other viruses. CIP distributes polyclonal antisera for SPFMV, as 
well as for mild mottle virus (SPMMV), latent virus (SPLV), a 
caulimo-like virus (SPCLV), and a new virus coded C-2 to national 
programs. An ELISA (enzyme-linked immunosorbent assay)
procedure using economical, easy-to-mail paper sheets has also 
been developed for detecting viruses, and work on nucleic acid 
probes is well advanced. CIP intends to give immediate priority 
to screening for genetic resistance to SPFMV. 

Storage rots. Several fungi, such as soft rot (Rhizopusstolonifer),
Java black rot (Diplodiagossypina)and Fusariumrots, cause severe 
storage losses in many countries. The CIP germplasm collection 
will be screened for resistance to these diseases. Research on
 
storage techniques will also be initiated.
 

Black rot. In China, black rot (Ceratocystisfinibriata)is the 
most damaging fungal disease of sweetpotato. It causes severe 
losses in plant beds and in storage. CIP will collaborate with 
national programs in China for the adaptation and application of 
integrated control programs currently used in industrialized 
countries, in combination with the use of resistant cultivars. 

Bacterial wilt. This disease affects sweetpotato only in southern 
China, and to a great extent it is being controlled with resistant 
cultivars. Since the disease is severe, collaborative research will 
continue to be conducted with partner programs in southern Chtina 
to prevent its spread to other geographical areas. 

Scab. A foliar disease known as scab (Elsinoebatatas)is severe 
in areas where damp weather predominates, especially in Asia. 
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Selection and breeding for resistance to scab will be initiated 
according to the completion of surveys to determine precise needs. 

Other diseases. Recent surveys in the highlands of Central 
Africa indicate that leaf spot and stem blight caused by Alternaria 
species are damaging sweetpotato diseases. Dry rot (Phomopisspp) 
of fleshy roots is significant during storage. Further surveys will 
be conducted to establish the relative importance and research 
priorities for these diseases. 

Chlorotic leaf distortion, caused by Fusariumlateritium, can 
present quarantine problems because of seed transmission. 
Contract research will aim at developing techniques for its rapid 
idenhjfication. Research on other Fusariathat reportedly cause 
wilt, root rot, stem canker, surface rot, and fibrous root rot will 
be considered following the completion of surveys. 

50.....o 
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Thrust Priorities 
by Agroecology 

POTATO 

SemiaridTropics 

" Potato tuber moth. 

" Aphids.
" Leafininerfly. 


Humid Tropics 

" Potato tubermoth. 

" Aphids. 

" Root-knot nematode. 


SubtropicalLowlands 
"Potatotubermoth. 
* Root-knot nematode. 

Arid andMediterranean 
n Potatotuber moth.
 
Highlands 

" Cyst nematode. 

* Andean weevil. 

Temperate 

* Aphids. 
* Cyst nematode. 

SWEETPOTATO 

SemiaridTropics

" Surveys. 

" Weevils. 

" Root-knot nematode.
 

HumidTropics 

Surveys. 


" Weevils.
" Root-knot nematode. 

SubtropicalLowlands 

" Weevils. 

" Surveys. 

" Root-knot nematode. 

Arid andMediterranean 
" Weevils. 
"Root-knot nematode. 
"Surveys. 

Highlands 
"Weevils. 
"Surveys. 

" Root-knot nematode. 

Thrust 4: Insect and Nematode 
Management 

" 
4i 

,. ". 
r r toleaw1 insects, nematodes,andmites. 

*Biolo an4ag ic tt*,b ehods.' 
Ifte' ited4nsxctqndneztoierninrigementmeasures. 

U Jnfl(# on lmhkilarandd4 oitnsait'd,nowWode, and mite 
in ..... itiion, identifcation, and occur.en.ce o 
14 ,todes,iand mies., 

In this thrust, components for the integrated management of 
potato and sweetpotato insect and nematode pests are devel
oped, combined, tested, and transferred to national programs, 
according to the specific needs of the ecoregions in which they
operate. These components include improved, resistant germ
plasm, as well as biological and agronomic measures. As with 
disease management, the integration and evaluation of compo
nent technologies for specific agroecologies will be accomplished
in Thrust 1, in close collaboration with farmers and partners in 
CIP's client countries. 

Potato 
Potato tuber moth (PTM). Tuber moth (Phthorimaeaoper

culella)is highly destructive and widely distributed in CIP's client 
countries, particularly in warm environments. High priority
will be given to its control. Existing control measures, including
resistance, pheromones, and biological control, will be evaluated
in selected ecoregions. Emphasis will be placed on-farmon 
trials. Breeding will include the incorporation of new genes for
resistance. For instance, collaborative research will aim at trans
forming commercially grown potato cultivars using Bacillus 
thuringiensis(BT) toxin genes, which are active against this insect 
in its larval stages. Glandular trichomes are also being incorpo
rated into selected breeding populations to provide resistance to 

b d p a 
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Temperate 
" Rot nematode. 
" Surveys. 
" Root-knot nematode. 

Andean potato weevil complex. The Andean potato weevil 
complex (Premnotrypesspp) is i series of five closely related pests
found in the high-altitude Andean tropics (above 2,000 m). Weevils 
are exceptionally destructive, and because of misuse, insecticides 
are often ineffective in their control. CIP's operational strategy for 
the Andean potato weevils will be similar to the approach devel
oped for potato tuber moth. The integrated use of cultural control 
practices, biological control using an insect-killing Beauveria spp 
fungus, resistant cultivars, and postharvest management 
methods, will be emphasized. 

Other insects, mites. In the warm tropics, aphids, leafminer 
flies, thrips, whiteflies, and mites are of particular importance. 
Aphids act as vectors of potato viruses, and at least ten potato 
viruses are aphid-transmitted. Leafminer fly is the most impor
tant dipteran attacking potato in warm, tropical regions of Latin 
America and Africa. Thrips, mites, and whiteflies are becoming 
increasingly important in many countries. CIP will focus on 
continued development of germplasm with broad-based insect 
resistance usin.; glandular trichomes, complemented by research 
on host-plant resistancc and biocontrol. 

NematLdxcs. Of the many races of root-knot nematode 
(Meloidogyie incognita) that attack potatoes, five are of global 
importance. Root-knot nematodes undermine resistance to bac
terial wilt by opening wounds for entry. CIP will focus on com
bined host-plant resistance and biological and cultural methods 
of control. Resistant genes found in some wild species will be 
transferred to widely accepted cultivars. 

Significant annual yield losses in potato-producing countries 
are also caused by two species of the potato cyst nematode, 
Globoderapallida,and Globoderarostochiensis. Resistance to G.pal
lida and its major races has been developed at CIP. Research is 
needed, however, to keep abreast of the appearance of new races 
due to extensive, continuous use of resistant cultivars. Emphasis 
will be placed on the distribution of improved cultivars and the 
transfer of existing technology. Future research on these nema
todes will be conducted at collaborating institutions through 
special projects and contracts. CIP will also play a catalytic role in 
the transfer of existing information for the management of the 
false root-knot nematode (Nacobbusaberrans). 
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Sweetpotato 
CIP vill promote the development of a sweetpotato insect 

management network in collaboration with national programs
of Asia, Africa, and Central and South America, to focus on key 
components such as host-plant resistance, cultural practices, and 
biological control methods. Surveys and on-farm research will 
be important in facilitating research planning and evaluation. 

Sweetpotato weevil complex. The principal source of insect 
damage to this crop is the sweetpotato weevil complex (Euscepes
and Cylas spp), a group of four pests found in the Americas,
Africa, and Asia. These weevils are high on CIP's list of priori
ties. Collaborative research will be conducted in the regions for 
the control of localized species. 

In Asia, CIP's weevil research will be strengthened through
the posting of an IPM specialist, and selected pest management 
strategies will be evaluated in different parts of the region. In
East Africa, the development of integrated methods for the con
trol of local weevil species will be done in collaboration with 
national and international organizations. In Africa and the Mid
dle East, surveys will be conducted to identify the relative im
portance of this pest; CIP's entomologists iocated in the region
will play a key role in the implementation of this work. In Latin 
America, CIP will continue current breeding for rcsistance, and 
will seek complemetary funding to implement further research 
as necessary. 

Nematodes. Several species of root-knot nematode are dis
tributed throughout the tropical, subtropical, and warmer tem
perate regions of the world. Root-knot nematodes interact with 
other pathogens to develop disease complexes. Resistance to 
Meloidogyneincognita has been identified in the CIP sweetpotato
germplasm collection, and will be combined with resistance to 
other pests and. pathogens. O~her strategies for controlling
these nematodes, including biological and cultural control 
practices, wi!i be transferred to national programs. 

One species of rot nematode is reported as a serious obstacle 
to sweetpotato production throughout China. Resistance to 
this nematode has been found in the CIP sweetpotato germ
plasm collection, and will be used for breeding by the national 
program and the universities of China. 
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Studies will be conducted in collaboration with national pro
grams to determine the importance of other insects and nematodes 
io sweetpotato production. Necessary research for their control 
will be done through location-specific projects, in collaboration 
with national programs. 
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Thrust Priorities 
by Agroecology 

POTATO
 

SemiaridTropics 
" Propagationand crop 

managemet practices 
for areassusceptible to 
bacterialwilt. 
Seed schemes for areasofhigh virus spread. 

" Self-sustained schemes 
for productionof quality 
plantingmaterial. 

* Improved T;'S lines, 
productionmethods, and 
agronomyfor extensive 
Ilse. 

" Watermanagement, heat 
stress.
 

Humid Tropics 
" Propagationand crop 
management practices 

bacterialwilt. 

" Potatopropagationmeth-
ods adaptedfor high 
temperature/humidity, 

" Improved TPS lines, 
production methods, and 
agronomyfor extensive 
Ilse. 

SubtropicalLowlands 
" Locally adaptedpropaga-

tion methodsfor use in 
clonal seed production 
schemes. 

" Improved TPS lines,productionmnethods, and 
agronomyfor extensive 
use. 

"	Adverse temperature, 

droughtstress,soil 

nutrient deficiency, 

andsalinity. 

Thrust 5: Propagation and Crop
Management 

".
 

Thrust OupU-5
 
.Ua"U... . .
 

n Worldwidedistributionof pathogen-testedm4terials. 
0 Techniquesfor the maintenanceof basicstocks of plantingmateials*.Methods for the propagationofheathy clona,la'nd trueptato sed,{,in;,+: 

diverseagricu teres 
:Mhodsfor.truepataasee'utilizaio in.. I:r ta; 
,MmprOedtrue p-qtatosieedparents and l~rgenies. 

-:Physiologi.caadaron ic ethodsfor the ma.g of abr ;ftwpn 
str".sses . ' 

." Nutri nt managementinformalionandmethods. , 

Elimination of pahogens from desirable genetic material will
continue to be an essential activity of this thrust, since suscepti
bility to some pests and diseases depends on whether or not a
cultivar is virus-infected. Also, cultivars selected for distribu
tion must be pathogen-tested, to prevent the spread of diseases. 
Lastly, the clean-up of locally adapted materials can result in
significantly improved yields. CIP will also continue to empha
size the development of pathogen-elimination capabilities in 
national programs. 

Potato 

Lack of quality seed has been identified as a key constraint 
to increased potato production in CIP's client countries. CIP will 
concentrate on two major alternatives for improving national
seed production: true potato seed (TPS); and simple, low-cost 
clonal propagation methods.-

Approximately 35-40% of the potatoes produced in CIP's client 
countries are grown in warm tropical areas during the cool season.It is in these areas where the largest increase in potato cultivation 
has occurred in recent years. Nonetheless, production in these 

as often eent oedimots, production 
climates often depends on seed imports, which raise production

costs and may also result in the introduction of new pests to a region.
One of CIP's highest priorities is to contribute to the generation of 
low-cost propagation schemes for these agroecologies. 
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Arid andMediterranean 
" Seed schemes for areasof 

high virus spread. 
" Self-sustainedschemes 

for productionof qualityplantingmaterial. 
Improved TPS lines, 

productionmethods, and 
agronomyfor extensive 
use. 

" Water management, 
heatstress. 

Highlands 
" Improved efficiency,of 

seed productionsystems 
and components. 

" Physiologicalbasis for 
improved toleranceto 
frost. 

Temperate 
* Improved efficiency ofseedproduictionsystems
and components 


* Physiologicalbasisfor 
improved toleranceto 
frost. 

SWEETPOTATO 
Semiarid Tropics 
" Crop management prac-

tices for moreefficient I.se 
of soil moisture. 

SEfficienit field propaga-
tion methods. 

" In vitro propagationand 
maintenance, 

" Methods for production 
and maintenanceof 
virus-free materials. 

Humid Tropics 
" Acid soils,heat stress,
 

water-loggedsoils. 

" Efficient propagation 


methods. 
"Crop management prac-
ticesfor the prevailing 
agriculturalsystems. 

Propagation with true potato seed. TPS has potential as an 
extremely cost-efficient, flexible means of propagating potatoes. 
This seed is much easier to transport thz n tuber seed because of 
minimal space and perishability problems. X 3o, when TPS is 
used tubers normally saved for seed can be consumed, storage 
problems are reduced or eliminated, and seed is available year

round. Few diseases are known to be transmitted by TPS. In 
areas subject to bacterial wilt infection, for example, the use of 
TPS prevents the spread of this disease which can be carried in 
the form of latent infection in seed tubers. TPS can reduce de
pendence on costly seed imports. However, further refinements 

in available populations are required to make TPS suitable for 
widespread adoption. 

TPS technology development will be increasingly focused at 
the country level. Special attention will be directed to breeding 
for improved TPS parents and progenies adapted to conditions 
in ,3hort-day,warm environments. Resistances to local pests will 

be combined with these traits. The objective will be to achieve 
large-scale production of selected TPS cultivars for wide di.stri
bution. Boti' open-pollinated and hybrid lines will be tested for 

appropriateness, according to agro-climatic and social condi
tions. The recurrent use of seed from improved progeny will 
enable farmers to produce their own seed with minimum need 
for disease-free maintenance of parental lines. To heighten farmer 

participation, extensive on-farm testing will be conducted. 
Clonal seed schemes. CIP will continue to give high priority 

to strengthening the capabilities of national clonal seed prcduc

tion programs. Many of the clonal seed schemes developed by 
CIP have proven to be effective. The center will aim at further 
improving these schemes and promoting their integral adoption, 
as well as the introduction of useful components within the 
informal seed schemes that predominate in the center's client 
countries. Improved maintenance, multiplication, and propaga
tion efficiency will be sought so as to reduce the number of
 

generations needed for producing healthy seed.
 

Because of the location-specific nature of clonal propagation 
for warm tropical regions, this research will be conducted 
entirely through collaborative arrangements with partners in
 
entirel thrug cLati e ar 
Africa, Asia, and Latin America. 
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SubtropicalLowlands 
"	Efficient propagation 


methods. 

iCrop manageentfor 

improved response to 
high temperature. 

Arid andMediterranean 
" Cropmanagementprac-

tices for more efficient use 
of soil moisture. 

" Efficientfield propaga-
tion methods. 

" In vitro propagationand
maintenance. 

" Methods for production 
and maintenanceof 
virus-freematerials, 

More than 60% of the potatoes produced in CIP's client
countries are grown in traditional potato-growing environments,
where quality seed is usually available. Therefore, in these high
land temperate growing areas the major need is to develop and 

introduce seed technologies that can improve the efficiency and/or 
the output quality of the e.isting propagation and seed supply 
systems. The participation . j social scientists, both from CIP and 
national programs, will be important for the analysis of institu
tional and policy constraints involved in seed program opera
tions. Collaboration with private seed companies will be sought
to support national efforts where appropriate. 

PRUs. CIP's propagation and redistribution units, located 
in key continental locations, will facilitate the testing and intro
duction of low-input, sustainable, cost-effective propagation
methods. At the same time, they will: 

"provide sustainable supplies of quality planting materials; 
"coordinate and monitor propagation and training activities; 
, mairtain and distribute pathogen-free materials adapted 

to specific ecoregions; 
"coordinate TPS production and distribution. 

Nutrient management. After :eed, fertilizer contributes more 
to the total cost of potato production than any other item. Also,
availablc cultivars have usually been selected under high rates 
of fertilizer applications, and therefore respond with high pro
ductivity levels only when grown under these conditions. Since 
high fertilizer application is costly and often environmentally
harmful, CIP will increase the attention given to clonal perfor
mance in high and low fertility production environments. Nu
trient management studies will also be added to the center's 
research agenda. 

Abiotic stress. A more exacting approach will be adopted 
for the evaluation of agronomic practices that can mitigate the 
effects of the pre'. alent abiotic stresses in a given area. Insuf
ficient water availability, for instance, has different effects 
according to agroecologies. Stress from adverse temperatures 
during the many stages of the crop cycle will also receive 
special attention. Studies on the physiological basis for im
proved response to stresses in different genotypes will provide 
breeders with support for the identification of advanced 
materials. 
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Sweetpotato 
In the tropics, sweetpotato is grown throughout the year and 

is usually propagated continuously from cuttings. Gradual 
losses of productivity frequently result from build-up of pests. 
Though information is not currently available on the potential 
economic impact of organized distribution systems, improve
ments in productivity resulting from the use of healthy seed 
stocks and cuttings can bring important gains in land-use effi
ciency. CIP will give priority to developing information on and 
procedures for pathogen elimination and maintenance of basic 
stocks of clean sweetpotato planting materials. Micro- and 
macropropagation techniques will be developed. Collaborative 
research will be conducted in the regions on: 
m the degeneration rates of planting stocks and their relation to 

climate; 
n sanitary standards; 
n the economic importance of impioved planting materials; 
n improved propagation methods and schemes. 

The strengthening of national capabilities to maintain and m- I
tiply sweetpotato germplasm will be fundamental. The PRUs will 
progressively undertake research and development tasks for 
sweetpotato propagation. 

Abiotic stress. Drought, particularly at planting, has been 
identified as a particularly important abiotic stress for 
sweetpotato production in Asia and sub-Saharan Africa. Poor 
soil fertility limits sweetpotato production in all agroecologies, but 
it is especially important in Asia. Though CIP will emphasize 
sc:'eening for tolerance to these stresses, agronomic practices will 
also be developed for their control, following research to 
establish priorities. 

58 



The Strategy 

Thrust Priorities 
by Agroecology 

POTATO
 

SemiaridTropics 

" Alternative mnarkets.
 
U Ware potato storage 

techniques.
SImproved cultivarsforprocessing. 

SubtropicalLowlands 
" Ware potato storage 

techniques. 
* Market studies. 

" Seed potatostorage 


techniques. 

" Improved cultivarsfor
 

processing.
 

Arid andMediterranean 
" Ware potato storage 

techniques. 
" Seed potato storage 

techniques. 
"Alternative markets. 

Highlands 

"Market studies. 

" Seed potatostorage
 

techniques. 

" Ware potatostorage


techniques. 
"Improved cultivarsfo 
processing. 

Temperate 

"Marketstudies. 
* Alternativemarkets. 
" Warepotato storage 

techniques. 
hnprovedcultivarsfor 
processing. 

SWEETPOTATO 
SemiaridTropics 
" Market, technology, and 

policyassessment. 
" Utilizationfor products 

for human consumption, 
feed, and starch. 

Thrust 6: Postharvest Management,
Marketing
 

-

wThrust Outputs 
E.Cultivarswith improved r..oessingquality.,4%i~ ,), 	 [[6


s*Storagetechnologies. 

IImprovedand new processingmethodsfor potatoandsweetpotato. 
* 	 Infonnaction on niethods ofswe potat* utilization for horizontal 

transfer. 
.Infrtonon arketing,cosumption,nutti, i, and demand. 
" ,io'.-en h rmic thods for asing.m torage,Processing

andrelatedgoernmtplii. 

Postharvest research includes diverse activ des such as storage,
processing, and marketing. Their effect before, during,and after the 
crop cycle strongly influences overall needs, priorities, and opera
tional steps in o her research areas. Postharvest and marketing
research will include a strong policy component, to analyze the 
relationships between government and national program policy, 
and CIP's research efforts and their application.
 

Potato 

Marketing. Price instability and inadequate market supply
are significant constraints to potato utilization in CIP's client
countries. This is compounded by the absence of trained re
searchers capable of analyzing marketing problems on a regular 

basis i the vast majority of national potato programs. Post
harvest research at CIP will give immediate priority to regional
workshops designed to improve national programs' capabilities
to evaluate the complexity of marketing and supply problems,
the alternatives available, and the relevant experiences of other 
countries. Methods for addressing these issues will be explored 
in cooperation with national scientists. The results of existing
marketing studies will be synthesized for use in these workshops. 

Storage of ware potatoes. The perishability of potato con
tributes to seasonal availability and resulting price movements.
Shrinkage losses due to dehydration and spoilage are also 
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Improvedcultivarsfor 
processing. 

Humid Tropics 
" Market, technology, and 

policy assessment. 
" Utilizationfor products 

forhuman consumption, 
feed, and starch. 

"Improved cultivarsfor 
processing. 

SubtropicalLowlands 
"Market, technology,and 
policyassessment. 

" Utilizationfor products 
for human consumption,feed, and starch.

eproved cultivarsfor 

processing. 

Arid andMediteyranean 
* Market, technology, and 

policy assessment. 

Highlands 
iMarket, technology, and 

Utilization for products 
for human consumption, 

feed, andstarch. 
" Improved cultivar, for 

processing. 

Temperate 
SMarket, technology, and 

policyassessment. 
* Utilization for products 

for human consumption, 
feed, at:' starch. 
IImprovea cultivarsfor 
processing. 

problematic. CIP will emphasize the development and diffusion 
of techniques for longer-term and more efficient rustic storage of 
ware potatoes. Highest priority for this research will be given to 
South Asia (India and Bangladesh) where the problems of sea
sonal supply and ambient temperature changes are most acute 
and the potential impact from the adoption of rustic storage 
technology is greatest. Through the active participation of social 
and biological scientists, technical and socioeconomic results of 
ware potato storage research in East and Southern Africa will be 
synthesized. This research will incorporate results from studies 
on potato tuber moth control, propagation of cultivars suitable 
for rustic storage, and marketing. 

Seed storage. By reducing storage losses, diffused-light storage 
(DLS) lowers the cost of seed potatoes, consequently lowering 
production costs and the retail price paid for potatoes by con
sumers. It also provides growers with fexibility in planting 
dates, reducing the seasonal nature of production and the re'-alting 
off-season prices. 

A more thorough assessment of the role of existing diffused
light storage technology and its derived benefits to farmers and 
consumers will be conducted. impact studies and analyses of 
existing research should help to highlight the factors (design,government credit policy, training, extension) that have proven 
crucial to the success of DLS. This information will be used by 
CIP to pi omote continued adoption. 

Processing. CIP will document current potato i-lization by 
the convenience food industry, as well as the poten dal for expan
sion. A synthesis of existing market studies on products processed 

with village-level techniques will also be conducted. These will 
help to better program the breeding of improved cultivars. CIP 
will focus on the horizontal transfer of existing potato processing 
technology. A database ill be established for potato processing 
techniques and products, including information on international 

trade of processed potato products. 

Sweetpotato 
Limited demand for fresh roots and lack of alternative mar

kets are the most important constraints to sweetpotato produr
tion. However, little information is currently available about 
sweetpotato marketing, processing, and storage in CIP's client 

60 



The Strategy 

countries. This is an area of high priority and substantial resources 
wili be afiocated to it. 

Marketing. CIP will conduct a series of case studies to assess 
the potential market for processed sweetpotatoes, and to evalu
ate current processed products and processes, and the role of 
government policy. The immediate i 2sult of the case studies will 
be a set of policy and research recommendations regarding the 
development of alterr-'tive markets for sweetpotatoes. Improved
marketing is especially important for growing urban populations, 
given the high perishability of sweetpotatoes. 

Processing. Sweetpotato postharvest research at CIP will 
give priority to the horizontal transfer of existing processing prac
tices. This will involve increased collaboration between CIP 
scientists and national researchers in countries where relevant 
knowledge is available. Sharing of scientific information among
national program scientists will be promoted through CIP-cponsored 
workshops, seminars, and scientist exchange. 

CIP will also give priority to applied research on processed 
sweetpotato products for feed and human consumption that 
offer high potential for increasing demand. Initial research will 
emphasize the iechnical and socioeconomic aspects involved in 
using sweetpotato for :nimal feed. Parallel work will focus on 
research for the use of processed sweetpotatoes for human con
sumption and starch. CIP will develop a cadre of postharvest 
scientisLc '- tarry out sweetpotato research in Asia in collabora
tion with local institutions. The CIP networks will also play an 
important role in the transfer and development of sweetpotato 
processing technology. 

Breeding priority will be given to selection for high dry-matter 
content, to provide improved eating and processing quality.
Research on starch properties and trypsin inhibitors will be 
conducted to improve the digestibility of sweetpotatoes. Genetic 
selection for reduced perishability will also be conducted. 

61
 



The Strategy 

International Cooperation 
('IP has consistently supported national programs in achieving 

self-sufficiency in the adaptation, application, and develop
ment of germplasm and technologies. The center's catalytic 
role aims at the progressive transfer of responsibilities to na
tional systems through cooperation in research, training, and 
information dissemination. 

Client-Oriented Research 
Decentralization allows CIP to work closely with national 

researchers and to adapt research and evaluate technologies on 
site (Figure 16). Ciose collaboration with national colleagues 
also provides vab-able input for research planning, monitoring, 
and evaluation. I his function will be strengthened in the future 
through increased integration of decentralized activities in the 
regions and at %eadquarters (see Implementation). 

CIP's strategy for maximizing impact in farmers' fields in
cludes an ,iiphasis on the introduction of techniques and 
germplasm directly to farmers, who can then carry out trials to 
determine their appropriateness and effectiveness under local 
conditions. National program colleagues play a primary role in 
this process. The approach will be extended to include collabo
ration in pilot production programs, and will involve expanding 
collaborative linkages to include national institutions specialized 
in extension. 

CIP will emphasize systematic impact assessment to help set 
priorities more accurately in response to its clients' needs. Fir
thermore, by improving the integration of research, training, and 
informati,-n activities, CIP will be able to move research results 
to the field more quickly and effectively. 

National Program Strengthening 
The fuller integration of headquarters and regional research 

will provide a special challenge for CIP, since regional scientists 
also participate directly in national program strengthening. In 
this respect, CIP will give careful consice oration to th. distribu
tion of responsibilities of its staff located in the rc, s. The 
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composition and location of regional multidisciplinary teams 
will be based on national program capabilities in each region. 

Complementary, special country projects provide an impor
tant mechanism for generating technical guidance in the imple
mentation of available tecanologies within a given country. 
These projects are developed in direct response to clients' chang
ing needs and capabilities. CIP will continue to encourage do
nors to fund special country projects for consolidating national 
capabilities and infrastructure in key locations. 

Regional Consolidation 
To increase efficiency in managing a growing number of 

regional activities, the number of CIP regions will be reduced 
(from eight to four or five) to cover major continental areas. The 
consolidation of regional activity will involve many factors, 
including: 
" reduction of costly travel from headquarters to supervise 

activities; 
" increased multidisciplinary expertise in each major geo

graphical area; 
" effective sharing of skills and coordination of activities within and 

among regions; 
" more efficient use of local expertise; 
" centralized germplasm distribution, in coordination with CIP's 

continental distribution units. 

This regional consolidation, complemented by increased 
agroecological analysis in CIP's research, will provide more 
effective transfer of technology across and wit-ih, ecoregions. 

A senior staff member will be appointed to each re[)ui, to 
coordinate research, training, and information activities in the 
area, and between the region and headquarters. Though the 
majority of regional staff will be grouped in a centralized loca
tion, some scientists will be located in other areas of the region 
where their expertise is required for solving priority problems. 

CIP will study the evolution of regional offices and respon
sibiiities carefully, to ensure that headquarters and regional 
administrative roles are properly balanced. 
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Networks 
CIP's networks are fundamental vehicles for implementing

research and disseminating its results among the center's clients. 
CIP's network model is based on sharing responsibilities amon6 
countries within a geographical area to economize on the costs 
of certain priority research. The senior policy-making body of 
each network is comprised of appointees of the member coun
tries, with CIP representation. Coordination of network activi
ties is usually the responsibility of the participating countries,
and CIP gives technical guidance on request. The current 
networks and their members are as follows: 
" PRECODEPA (Programa Regional Cooperativo de Papa): 

Costa Rica, Cuba, Dominican Republic, El Salvador, Guatemala, 
Haiti, Honduras, Mexico, Nicaragua, Panama 

" PRACIPA (Programa Andino Cooperativo de Investigaci6n en 
Papa): Bolivia, Colombia, Ecuador, Peru, Venezuela 

* PROCIPA (Programa Cooperativo de Investigaciones en Papa): 
Argentina, Brazil, Chile, Uruguay, Paraguay 

" SAPPRAD (Southeast Asian Progr?'r for Potato Research and 
Development): Indonesia, Malaysia, Papua New Guinea, the 
Philippines, Sri Lanka, Thailand 

" PRAPAC (Programme Regional d'Am6lioration de la Culture 
de Pomme de Terre en Afrique Centrale): Burundi, Rwanda, 
Uganda, Zaire 

" UPWARD (User's Perspective with Agricultural Research and 
Development): Indonesia, Nepal, the Philippines, Sri Lanka, 
Thailand, Vietnam 

Other countries will be encouraged to join the existing net
works, and additional networks may be established to service 
new regions and countries as needed. 

CIP-promoted networks initially focused on the horizontal 
transfer of technology for potato production. Over the past five 
years, this approach has been broadened to include social science 
and food systems (PRACIPA and UPWARD) as well as sweetpotato
research (PRAPAC and SAPPRAD). 
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In the future CIP will strengthen its participation in the 
networks, when appropriate, for: 
" on-site adaptive research; 
" redistribution of germplasm; 
" training; 
" development of training materials and databases; 

" needs and impact assessment. 

CIP's financial contribution to the networks in the short term 
will be primarily in the form of continued assistance in identify
ing sources of funding. In some cases, network research that can 
complement CIP priority research will be funded from the core 
budget. CIP will also provide the networks with assistance in 
developing innovative methods of sp!f-finaric.ng. 

Should it prove necessary in the long term, C.P will consider 
a more direct role in coordinating the networks to ensure that 
their basic activities of technology and germplasm exchange are 
ongoing. The balance of activities between CIP's regional offices 
and the networks will be carefully analyzed, to avoid duplication 
of efforts and increase efficiency. 

Continuing cooperation will be sought with other networks, 
such as the existing ties with the East and Southern Africa Root 
Crops Research Network (ESARRN) for sweetpotato research. 

Professional Associations 
Regional professional potato associations have been estab

lished in Asia, Latin America, and Africa. They hold triennial 
meetings, which serve as a forum for scientists, extensionists, 
policy makers, and private sector representatives to interact 
and exchange information. The associations in Asia and Latin 
America have journals, enabling researchers to publish their 
work and thus providing them with valuable professional 
recognition. 

CIP will encourage the incorporation of sweetpotato into the 
existing associations, or the development of separate associa
tions for this crop. Center staff will be encouraged to attend 
association meetings, and to publish research results in their 
journals. 
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Training 
T o date, CIP has trained close to 9,000 researchers, educators, 

and extensionists (Figure 17) who now form part of a global
network for exchange of knowledge and germplasm. Annual 
figures include close to 70 undergraduate and 20-40 graduate 
students, and between 400 and 700 participants in group training. 

To achieve more focus and impact, CIP's training priorities 
are now aligned directly with thrust research priorities. The 
Training Department will develop a five-year plan based on a 
cross analysis of research needs in each thrust, and national 
research and training needs as reported by the regional program. 
The plan will include speci-'"..U ,ul production courses, 
advanced-degree and mid-career training, and postdoctoral 

1972-1990 PROJECTED 
TOPIC TRAINEES ' % % 

AGRONOMY 
 34 0.4 6 

BREEDING & 
1

BIOTECHNOLOGY 122 1.4 12 

GERMPLASM
 
MANAGEMENT 368 4.2 10
 

IPM ** 483 5.5 11 

ON-FARM RESEARCH 121 1.4 3 

PATHOLOGY 7 497 5.7 10 

POSTHARVEST 605 6.9 12 

GENERAL 
PRODUCTION ** 3,000 34.4 8 
RESEtaRCH,NITRAININGO 133 1.5 4 
& COMMUN. SILLS 13 1.__________ 4__ 

SEED PRODUCTION ** 2.750 31.5 10 

SOCIO-ECONOMlCS 183 z1 4 

TI'S .435 5.0 10 

Figure 17. CIPTrainees by Topics 
Note: * Total number of trainees between 1972 and 1990 - 8,731.

*Areas in which strong training capabilities will be developed in 
national programs. 
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fellowships. Most activities will be implemented by research 
staff using project facilities. In this way, training becomes a more 
integral partof research. 

CIP will distribute future training efforts in the priority thrust 
areas (see Figure 17) according to comparative advantage and 
national program needs and capabilities. Much potato produc
tion training, for instance, can now be carried out by national 
programs and networks. The majority of training for the transfer 
of existing knowledge will be done in the regions, in direct 
collaboration with national programs. In these activities, farmer 
participation in gennplasm and technology evaluation will be 
encouraged. Training for sweetpotato processing, utilization, 
and production will be supported by tapping the expertise of 
countries that have relevant experience. 

Specialized training aimed at transferring specific skills and 
research capabilities is usually done at headquarters. This type 
of training will receive increasing emphasis, especially in areas 
such as breeding and germplasm management. 

CIP will continue to promote self-sufficiency in partner coun
tries through advanced training for M.S. and Ph.D. degrees at 
local universities. The number of Ph.D's trained on the job in 
association with CIP will be increased. Mid-career (6-12 months) 
and postdoctoral (1-2 years) training for scientists from develop
ing countries will be conducted at headquarters and in appropriate 
location; in the regions. 

Follow-up of trainees will receive high priority. The moni
toring of participantr' post-training activities will help in reori
enting priorities and i.L avoiding duplication of efforts. Due to 
its multiplier effects, training of trainers will also receive priority. 

Collaboration with other international agricultural research 
centers and advanced research institutions will be pursued in 
areas such as biotechnology, in which CIP presently has limited 
strength. Training collaboration with sister centers will also con
tinue in selected areas such as root and tuber crop management, 
integrated pest management, social sciences, information, and 
research methodology and management. 
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Information 
C IP's decentralized operations require an innovative 

communications strategy to ensure integration and consoli
dation of efforts. Information originating at headquarters, for 
instance in seminars and internal meetings, must be systemati
cally collected and distributed. Knowledge gathered in the re
gions concerning technology performance, production systems,
and the needs of national research programs must also be ana
lyzed, documented, and fed back to each thrust and to other re
gions. At the regional level, CIP often acts as a catalyst, 
promoting information generation and exchange within and 
among networks and regional associations. 

These diverse information activities require careful analysis 
and planning of information spr,i,:j especially given the rapid
advances of communications tec.,noiogy and the demands these 
can make on CIP and its partners. 

CIP's six research thrusts now include information genera
tion as a program function. The inclusion of information activi
ties in each thrust will be accompanied by the development of a 
CIP-wide information plan to ensure the timely,program-related
production of priority information. This five-year plan will 
include budgeting and production of materials and services. 

The vehicles for management and exchange of thrust-generated
information include CIP scientific publications for many audi
ences (scientists, science managers, extension staff, trainees, 
policy makers, and donors) as well as training materials, 
audiovisuals, and videos. 

Potato and sweetpotato databases provide asily accessed 
and integrated information systems for use by headquarters and 
regional staff, and partners worldwide. The UP germplasm 
dafabases include passport, characterization, and evaluation 
data, as well as pathogen-tested lists. In the future, these 
databases will go on-line and will include a mechanism for data 
interchange based on research evaluation. The CIP biblio
graphic database is the major source of computerized searches 
and selective dissemination of information for partners. This 
database also assists the thrusts with topic-specific bibliogra
phies and searches. It provides references to all documentation 
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in the library, as well as access to all major bibliographic 
databases for potato and sweetpotato information. Project man
agement databases, country files, and potato mapping systems 
allow users to access data on crop production, marketing, and 
consumption, classified by thrust and by region according to the 
indicators defined within the research projects. 

CIP will emphasize the improvement of its databases for 
heightened research management and impact assessment capa
bilities in key areas such as germplasm tracking and follow-up 
of trainees. Databases to facilitate access to pertinent informa
tion on world geography as well as on processing techniques and 
opportunities are also being developed. 

These acivities are combined with selective training for na
tio ial program partners, including hands-on training in the use 
of software and hardware. Learning modules for in-service 
training of partners -nd staff will be used to boost skills in 
information generation, media production, and accessing 
databases. Aside from these services, CIP will continue to pro
vide assistance in research design, analysis, and presentation for 
headquarters and regional staff. 

The unique challenges associated with CIP's highly decen
tralized information needs will be supported by a range of 
complementary management procedures, including: 
" regional contracting of communication and production skills; 
" co-publishing;
 
" exchange of databases;
 
" increased coordination with training in thrust priority areas;
 
" supporting national programs' organization of documentation
 

centers. 

The application of electronic networking and other new tech
nologies such as electronic bulletin 'boards, computer confer
ences, user groups, electronic mail, and facsimile will require 
careful analysis of comparative advantage in the development 
and design of information systems. Some examples of new tech
nologies already in use include CD-ROM for germplasm infor
mation and on-line searching via satellite of major thrust and 
administrative databases. 

CIP plans to establish an internal acavisory panel to aid in 
center-wide informetion and communications planning. It will 
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review total allocation of staff and resources for information 
management on an annual basis, and will assist in updating the 
thrusts' five-year information plans. 

Resource Allocation 
C IP continues to stress the importance of unrestricted core 

funding, to allow ,he center to respond effectively to clients' 
needs and make the mosi of opportunities. In 1990, core funding
amounted to US$16.764 M, including US$0.440 M in restricted 
core projects. The center recpived US$3.006 M in support of com
plementary activities: US$0.270 M for research, US$1.026 M for 
network support, and US$1.710 M for national research system 
capability building. Figure 18 shows the distribution of CIP's 
core expenses in 1990. 

CIP's allocation of resources for the future is based on many 
complex factors involving: 
wassessment of the relative potential for impact if each of the 

center's mandate commodities; 
mpriority ranking of CIP's research activities with relation to 

potential impact; 
a evaluation of the needs and opportunities in each of the regions 

CIP serves; 
w CIP's and its clients' comparative advantage. 

The Commodities: Between Potato and 
Sweetpotato 

Since sweetpotato was added to the center's mandate in 1986,
CIP has steadily increased its investment in research and training 
for this crop. Presently, sweetpotato accounts for about 30% of 
the center's research budget. The strategic target is a 60-40 budg
etary split between potato and sweetpotato respectively This is 
congruent with projections of the relative importance of these 
crops in CIP's client countries, if present trends continue. By
2010 the existing 50-50 share of potato and sweetpotato in total 
value of production should be 60-40 in favor of potato (Figure 19). 
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Figure 19. Share of Potato (%)in the Total Value of Production of Potato and 
Sweetpotato in Developing Countries 

Note: Average prices in US$/t were 142 for potatoes and 89 for 
sweetpotatoes for allyears. 

Source: Constructed from FAO ProductionYearbooks, 1961-1989 and 
unpublished FAO estimates of farmgate prices. 

Based on equity consideration1 s and on relatively low invest
ments in sweetpotato in the past, one could argue for an equal
allocation for the two crops, or even for more weight for 
sweetpotato. However, current demand constraints rule against
such a move. Moreover, the relative importance of reducing the 
use of purchased chemical inputs in potato production - as com
pared to sweetpotato cultivation, where their use is limited 
increases the importance of potato research in responding to 
environmental concerns. 

The Research: Among Thrusts 
Weights for resource allocation across the six thrust areas are

given in Table 1. In the future CIP will invest about 45% of its 
resources in integrated pest management (Thrusts 3 and 4).
This emphasis reflects the global importance of late blight, bac
terial wilt, potato tuber moth, and sweetpotato weevil. 
Thrusts 2, 5, and 6 will have equal claims on core resources,
though some work will be done with complementary resources 
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Table 1. 	 Indicative Resource Allocation (%)by Thrust for Potato and 
Sweetpotato 

Jii 

~( 

* aeo oa 199 reeac allcaton 

or through cooperation with national programs, especially in
Thrust 2. 

Compared with the recent past, the weigh1ts in.Table I imply 
a notable increase in the relative importance of postharvest 
research. This arises from the importance of addressing demand 
constraints on increased sweetpotato consumption. 

The Regional Piigram. Among Regions 

When viewed from the reference point of global production 
values,the center's regional program presently over-invests core 

funds in sub-Saharan Africa and Latin America and under-invests 
in Asia (Table 2). Percentage shares of core funds in North Africa 
and West Asia are reasonably proportional to their importance. 

Although sub-Saharan Africa accounts for only 4% of the 
potatoes and sweetpotatoes produced in developing countries, 
CIP will continue to invest about 30% of its core regional re
sources there. This is justified by the region's expanding potato 
cropping area, declining per capita food production, and high 
incidence of overty, as well as by the importance of sweetpotato 
as a source of food security for small farm households in selected 

areas. In North Africa, core investment will remain virtually 
unchanged. 

In contrast to the apparent over-investment in sub-Saharan 
Africa, under-investment in Asia can no longer be justified. 
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Table 2. Value of Production of Potato and Sweetpotato in Relation to 
CIP's Regional Resource Allocation (%) 

Value ofPrduction Of. Rional
Poond Swietptato Al ocatiot*' 1 ude.. 

including oecluding Core. Neperks
 
n ChinaAs isar gla
i p ctn vaj 

Latin America , 25 se 8'

Aiica and W. Asia 8 r 20 c8s0
 

pdia 78 44 , 37A 17 f pem hanAprica -4ry 27 a 
SIncluds regional program and training. 

"Core, networks, an.special projects. 

Even excluding China, Ast 's share in global production values
for potato and sweatpotato is 44%, and CIP's present core alloca
tion to this regisii only 37%. Potato cropping area is still increas
ing in Asia, and the importance of this continent in sweetpotato
production is paramount. Also, te incidence of poverty re
mains high, particularly in South Asia. In the future, about half 
of CIP's core regional resources will be directed to Asia. The 
search formore effective ways to catalyze spill-over benefits from 
China and India to the rest of the region will represent a major
challenge. 

CIP balances regional allocation of core funds with comple
mentary funding fcr network and special project activities where 
required. For instance, to accommodate the increasing emphasis 
on Asia, allocations from core to Latin America will be reduced. 
This is possible because some Latin American research networks,
such as PRECODEPA, are now. mature. Also, several Latin 
American countries have strong, well developed potato pro
grams. Mortover, CIP has many complementary special projects
in this geographical area (see Tible 2). 

Though Latin America is the only continental region that has 
not experienced sustained growth in area of potato production
since the early 1960s, potato is very important there as a basic 
food. Sweetpotato also has great potential as a source of nutri
tion in many subsistence areas in Latin~ America, and both crops 
can generate income and employment. Continuing regional
needs in Latin America will be coordinated by headquarters staff 
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in Lima, Peru and Quito, Ecuador, with a special emphasis on the 
Andean ecoregion. 

CIP's regional budgetary targets are bacd cn several as
sumptions. For instance, that headquarters activities in Pefu Are 
likely to benefit the four continental areas equally arid that there 
will be no differential spill-over benefits among regions. How
ever, these assumptions do not always hold. TPS breeding in 
Chile, for example, directly benefits several of the other regional 
programs. Also, per capita consumption factors may at times 
outweigh production value as criteria for resource allocation. 
Ongoing resource allocation will be continually evaluated, and ad
justments will be made, when necessary, to provide the maximum 
impact in responding to CIP's changing environment. 
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The report of the 1989 CIP External Management Review 

cited several principles that guide CIP's modes of operation. 
To quote the EMR, 
many of these relate to organizationalstructuresorprocesses. The list 
includes the following: 
" establishing quality collaborative relationshipswith institutions 

in ueveloped and developing countries instead of working in 
isolation; 

" extensive use of contract research in place of conducting the 
research in house; 

" being close to clients by estaT'ishing regional offices (in association 
with other institutionswitr 'fitableinfrastructure); 

" establishingandfacilitatingthe runningof country researchnetworks; 
" organizinginternationalplanningconferences;
 
" involving socialscientistsin CIP'sresearchteams;
 
" maintaininga low profile,with modest facilitiesand low costoverhead;
 
" establishingand maintaininga department/thrustmatrix research 

structure; 

Foi ow hrough on the self-study andchqn plan,uwth 7 

jhewii el qJe0n "Oewco neern 

a /t 
Mil aw'4 ,, * ~ 

bujegela'author ncean latin eve tenor.ranalEU 

Yearlyaudtigofrg~~ 
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The ProgramMatrix 

CIP's d4partment-thrust 
matrix is used to organize 
researchactivitiesinto inter-
disciplinary problem-solving 
teams that address major 
production and utilization 
constraints. The fousing of 
the center's research agenda 
ink)fear 1hrusts will be ac
companied by streamliningof 
he basicresearch management 

structure. Regional colabora-
tive projects, previously man
aged through an essentially 
separate program, are now also 
an integtal partof thrustactiv-
ities. Ii-,2sed eJfftixew of 
j;7 amreview will be empha-
sized, indirect align.k-,ont with 
ages ri e tion ink-

be notably eaxpanded. 

0 organizingannual internalreviews that are open to clients and 
colla' orators; 

a locatingcore scientistsoutside of headquarters; 
mcriticallyreviewing itselfthrough a self-study. 

The Exiernal Management and Program Reviews, together 
with the self-study process, have been valuable in reinforcing 
these guiding principles. As the strategy evolves to meet new 
challenges and opportunities, they will continue to be applied. 
However, many specific management functions will be mod
ified and fine-tuned to allow CIP to continue to fulfill is 
mission in the changing environment. These functions fall 
into two basic categories: research, and administrative. This 
process of change and adaptation will result in a strengthened 
center, whose operational modes are, to a large extent, its very 
structure. 

Research Management 
C"IP will implement a project-based management system. This 

s 
,-system is designed to provide: 

m fuller disciplinary as well as regional and headquarters inte
gration of the research program; 

* 	an output-driven focus, with better capacity to respond to clients' 
needs and priorities; 

, increased planning and priority-setting capability for 
management transparency; 

n improved ability to monitor achievement and impact. 

CIP's department-thrust matrix will remain the basis for 
research management. Departments will continue to provide 
disciplinary strength and scrutiny of the research agenda. Re
search activities will be grouped into a reduced (close to 50) 
number of projects, and resource allocation will be linked directly 
tu Jieir F:'iority. Each project wil. include a clear definition of 
coverage, activities, and estimated time of impact. 

Each project will have a leader who will be responsible for: 
" project planning, development, monitoring, and reporting; 
" budget preparation and management; 
" supervision of time frames and objectives; 
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" impact assessment;
 
" participating in fund raising.
 

The thrusts will formulate the projects deemed necessary,
and for which funding is available, to achieve their objectives.
Thrusts will be the principal administrative and budgeting units 
for CIP activities. Thrust leaders will be responsible for: 
" reviewing projects in the light of established thrust objectives 

and priorities, as well as available resources; 
" coordinating thrust projects and distribution of resources; 
" procuring the required resources and collaboration from the 

departments;
 
" assessing progress of thrust activities;
 
" reporting on thrust progress and impact achieved;
 
" participating in fund raising.
 

Every three to five years the center will review the overall 
objectives of each thrust in the light of new priorities and the 
completion of existing projects. The position of thrust leader will 
normally be rotated every three to five years. 

Ad hoc working groups will be established as needed for gen
eral commodity-related issues. They will analyze constraints and 
reassess research priorities within the prevalent production 
systems for each crop. 

Departments will continue to serve as the center of disciplin
ary debate, discussion and support. Projects developed to achieve 
thrust objectives will be reviewed by department heads to ensure 
that methodologis and research protocols meet the center's 
standards of excellence. Hiring will also be accomplished at the 
department level. 

The department head's responsibilities will include: 
" reviewing - with project and thrust leaders - requirements for 

staff support; 
" effectively allocating departmental, huran, and physical 

resot.rces in response to thrust needs; 
" promoting the professioital development of staff and national 

sdentists; 
" monitoring compliance with disciplinary standards of research. 
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Despite the project-bised budgeting system, CIP will also 
aggregate requirements by department for resource allocation 
purposes. 

Each CIP scientific staff member, whether stationed at head
quarters or in the regions, will belong to a disciplinary depart
ment and will participate in one or several thrusts, by project. 
All regional projects will form part of this research management 
system, whether they involve national program scientist 
collaborators or not. 

Regional scientists can be project leaders, and as such will be 
responsible for the corresponding procedures. CIP's decentral
ization, with critical mass of expertise located in the regions 
according to areas and needs, will be fundamental to making this 
system operatiN e. Training and capability building aimed at 
fortifying national programs will be included at the project level. 

CIP's consolidation of its regions into four or five major 
groupings by areas or continents will provide more effective 
integration of headquarters and regional activity. The head of 
each of the regions will be responsible for:
 
" coordinating the interdisciplinary activities of the regional team;
 
" managing the regional budget (For efficient budgetary man

agement at the regional level, the aggregate cost of all projects 
at any location will appear in the total regional budget.); 

" ensuring that research and training activities are compatible with 
the region's needs; 

" promoting transfer of results for impact at the farm level; 

" coordinating activities and services between CIP and the 
network(s) in the region; 

" coordinating interaction with any special country project team 
located in the region. 

The regional head will directly supervise activities related to 
capability-strengthening projects. 

Special country projects are an important operational ap
proach used by CIP to fortify national capabilities and support 
transfer of technology in selected areas. Though these projects 
are funded complementarily, CIP scientists assigned to them are 
considered full regional sc':entists. Administration of these pro
jects is conducted in conjunction with the national program 
involved. 
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Research Planning and Review
 
C IP's move to project-based management will result in 

corresponding changes in the center's mechanisms for 
project planning and review. The project-driven management 
system will heighten CIP's ability to focus its agenda accurately 
on the priority needs of its clients and beneficiaries. At the 
same time, improved impact assessment will sharpen the de
sign of projects and will contribute to setting standards for 
their review. 

Impact Assessment 
CIP's strategy to enhance the farm-level impact of its germpl

asm and production methods involves a careful analysis of im
pact indicatois, which can be calculated in the form of improved 
or increased: 
Larea from 

increased cropping diversity leading to 
augmented harvested acreage 

myield from 
quality seed
 
disease resistance
 
insect and nematode resistance
 
nutrient management
 
enhanced yield potential
 

,ucost effectiveness from 
new planting methods/materials
 
nutrient management
 
disease resistance
 
insect and nematode resistance 
pest management 

n storage efficiency from 
disease resistance
 
insect and nematode resistance
 
pest management
 
new or improved storage techniques
 
production and market integration
 
expanded processing
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* value of production from 
expanded processing 
other demand-increasing efforts 

Indicators will be defined to formalize the measurement of 
impact across the center's research areas, focusing on targeted 
clients, ecologies, and socio-economics. Before extending the 
application of these indicators to all areas, CIP plans to sample a 
few projects for in-depth study. This will allow the center to 
determine the relevance and feasibility of alternative approaches 
for ex ante and ex post assessment. The initial trials will be core
funded. However, special project funding will be sought for 
ongoing research on impact methodology. 

Steps will also be taken to enhance the center's tracking of 
advanced genetic materials. A current database system gives 
detailed analysis of the cultivars sent to national programs, both 
on a country/region and a trait-specific basis. CIP will dedicate 
more resources to collaboration with partners for following up 
on use of breeding material, both as pGtontial varieties and as 
progenitors. New collaborative projects will be developed to 
build a database on germplasm utilization at the research, seed 
program, and farmer levels. CIP's regional staff will play an 
important role in this activity. 

Further efforts will be dedicated to monitoring the uptake of 
new technologies in national programs. Databases are already 
in place to track the distribution of trained personnel as well as 
technological tools such as serological detection kits. Ex post 
case studies of technological change attributed to collaboration 
between national programs and CIP will be emphasized. Prior
ities will include studies on the production of quality planting 
materials, and on integrated management of potato tuber moth 
and other pests. In addition to documenting the returns on 
research, results from these studies wili point out areas in need 
of strengthening and approaches requiring adjustment. 

The move to project-based management within the thrusts 
will include an emphasis on ex ante impact assessment for re
search formulation and evaluation. Impact assessment will be 
the responsibility of each thrust, and all scientific staff will be 
involved. CIP will also tar the expertise of outside specialists 
and will continue to par.hcip,ite in wider CGIAR initiatives for 
refining impact assessment methods. 
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Interdisciplinary Project Review 
The complexity of CIP's decentralized research structure im

plies high interdependence amrng a large number of pa:tici
pants. In order to maintain efficiency in administering research, 
the center's methods for evaluating and reassessing priorities 
must be enhanced. At the same time, this process will be 
reflected in the research activities and in resource allocation. 

Periodic reviews will be conducted for each projecL or, when 
appropriate, will cut across projects to explore a particular theme. 
These in-depth evaluations will involve the entire team of the 
project(s) under consideration, and will be based on expected 
and reported impact. Though the project reviews will be pre
dominantly internal, outside experts may also be invited to 
participate. 

Annual Program Reviews 
CIP's annual program reviews will continue to br'-g together 

staff from around the world to evaluate research results, as 
necessary. Future reviews will focus on selected arcas of rele
vance or need. The annual meetings are open forums for debate 
and constructive criticism of the center's global activities. Exter
nal participation by CIP's collaborators from developed and 
developing countries is encouraged, since their presence helps in 
the identification of client priorities. 

International Flanning Conferences 
International planning conferences play a key role in CIP's 

implementation of research. Outstanding scientists from part
ner countries are invited to participate in them to evaluate each 
new area of research concentration as it is identified. Together 
with CIP staff, the invited expert,; identify areas of compara
tive advantage and elaborate a five-year plan of action, eval
uating CIP's activities in the light of work being accomplished 
elsewhere. 

The recommendations derived from planning conferences 
are thought of as essential guidelines for research and program
development, and as a basis for alignment of research staffing,
funding, and time frames. For continuing research, conferences 
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are held at approximately three to five year intervals to monitor 
progress, reorient research according to changing needs, and 
assess ongoing and potential impact. 

Modes of Collaboration 
C IP's participatory mode of operation is based on the belief 

that the center's greatest effectiveness in fulfilling its man
date can be achieved through collaboration and team work with 
scientists, institutions, and farmers worldwide. Collaboration 
provides opportunities to combine comparative advantages, thus 
increasing cost-effectiveness, avoiding duplication of efforts, and 
extending benefits to a wide range of clients and partners. 

Public and Private Sector Linkages 
In recent years, public and private sector collaboration in the 

industrialized countries has led to a general division of labor 
based on comparative advantage. Agricultural research appears 
to be moving towards unifying its attempts to solve major prob
lems. For example, in many industrialized countries the major
ity of breeding work is carried out by the private sector, with 
basic research and regulatory backup from public sector institu
tions. Collaboration is particularly prevalent with the new tools 
and products of biotechnology. 

CIP will continue to seek association with the private sector 
in various ways, including membership on its board of trustees, 
cooperative research projects, scientist exchanges, and private 
funding of center projects, within the following guidelines: 
" The strategies developed must ensure that unfair profits are 

not made at the expense of the producers and consumers of 
CIP's client countries. National programs will be involved in 
project planning and implementation, and whenever possible 
a portion of contract research and its financing will be assigned 
to national scientists. 

" There must be no distortion of program objectives anj priorities 
as a result of private sector funding or collaboration. 

" Property rights and ownership of products resulting from joint 
ventures with the private sector must be carefully managed to 
protect the ready flow of information and technology to partner 
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country institutions. Appropriate policies will be developed
and action will be taken, should the need arise, to safeguard
free and ready access by national programs to cooperative 
research products. 

In its client countries, CIP will seek private sector involve
ment in areas where there is a specific comparative advantage in 
doing so, such as seed production and processing research. 

As CIP continues to explore these possibilities, special atten
tion will be given to catalyzing direct linkages beveen CIP's 
national system clients and private sector institutions within 
their own countries and elsewhere. This will include diverse 
activities, from technology transfer and implementation with 
local companies to advanced training at specialized institutions. 

Contract Research 
The term contract research refers to a range of cooperative

research agreements developed over time with advanced national 
and international institutions. Most contracts are cooperative 
agreements in which both partners carry the cost of their contri
bution. A small number are substantially funded by CIP. Con
tract research has a ratehigh success and is cost-effecive. It 
allows CIP to take advantage of installed capabilities existing 
elsewhere that can complement its own. 

Many technologies developed under contract have been 
widely disseminated and are now in routine use in CIP's client 
countries. Cooperation with molecular biology laboratories al
lows center scientists to remain at the forefront of biotechnolog
ical advances without investing in costly infrastructure. 
Contracts also open up important opportunities with advanced 
national systems, allowing CIP to draw on their experience and 
research capacities in selected areas of expertise. 

Contracts will continue to be developed by CIP as a key element 
of the center's participatory strategy, to make effective use of the 
complementarity of capabilities of research institutions worldwide. 

Inter-Center Collaboration 
In the future, CIP will seek closer collaboration with other 

centers, particularly in the areas of farming systems, sustainability, 
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institution strengthening, and resource management. This ap
proach will heip to optimize resources and address the need for 
more environmentally sound production systems. 

For instance, potato and sweetpotato can be grown exten
sively in cereal-based cropping systems. Potential collaboration 
includes researLh areas such as: 
" sequential cropping with rice, in collaboration with the 

International Rice Rcsearch Institute (IRRI) and the Centro 
Internacional de Agricultura Tropical (CIAT); 

" intercropping with maize, in collaboration with the Centro 
Internacional de Mejoramiento de Maiz y Trigo (CIMMYT); 

" alternative cropping for marginal irrigation systems, with 
the International Irrigation Managemen" Institute (IIMI); 

" economic and policy research, with the International Food 
Policy Research Institute (IFPRI) and the International 
Service for National Agricultural Research (ISNAR). 

Sweetpotato is common in agroforestry systems. Collabora
tion with ICRAF and CIAT will be important for exploring the 
crop's potential in those areas. 

Cooperative studies with ICRAF and the International Board 
for Soil Research and Management (IBSRAM) will be sought for 
the erosion-prone production areas associated with both potato 
and sweetpotato production. Research cooperation for CIP's 
heghtened focus on the Andean ecoregion will draw heavily on 
pertinent work being carried out by centers such as CIMMYT, 
CIAT, ICRAF, and ILCA, as well as by institutions specializing in 
mountain production systems, such as the International Center 
for Integrated Mountain Development (ICIMOD). 

Inter-center collaboration will continue to be used to increase 
research efficiency in topics of common interest such as bacterial 
wilt, viruses, and planti.ng materials, as well as biotechnology. 
An example of such collaboration is the work being carried out 
jointly with the International Center of Insect Physiology and 
Ecology (ICIPE) for the control of key insect pests. 

To promc.,e more efficient technology transfer and institution 
strengthening, CIP will continue current collaboration for train
ing and information with root and tuber crop centers such as 
CIAT and IITA. Further collaboration with these centers will 
include processing studies. 
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Administration 

The effectiveness of CIP'schanging research structure
will depend on appropriate 
administrative measures to 

provide efficiency in carrying 
out an increasinglyco;t.plex 
task. As CIP's modes of op-
eration -volve to respond to 
the challenges and opportu-
nities of the fiture, center 
administration must keep 
pace. This will requirecare-
fidly balancir- and coordi-
nati,.g the many areas of 

Implementation 

Strong support will also be sought to help CIP keep abreast 
of rapidly advancing communications technology. The greater 
use of tools such as electronic conferences and bulletin boards 
will be explored, in collaboration with specialized institutions 
and with sister centers. 

Board of Trustees 

(7 IF's Board of Trustees is responsible for the overall direcionand performance of the center. Its members include sci
entists and research managers from partner countries, each of
whom serves in a personal capacity Three members are se
lected by the Consultative Group on International Agricultural
Research. There are two Peruvian representatives, one selected 
by the National Agrarian University and the other by the Min

istry of Agriculure. The Director General serves as an ex offi
cio member. Board business is routinely handled through the 
Executive, Program, and Audit Committees. 

To ensure continuity and to accommodate the added demands 
Clys activity. It
will also in- of the mandate for sweetpotato, the Board expanded in 1989 fromcenter's institutional culture, 

to ensure that all staff are 
fidly involved in the process. 

CPrecognizes the impor-
tance of efficient n..inage
ient and will continue to 

provide trainingin this area 
for staff whose finctions in
volve a strong adininistra-
tive role. At the same time, 
staff participationin center 
management will be encour-
aged. The orgt.izational 
structurewill be modified to 
accommodate CIP'sgrowing 
operational complexity, and 
to support fuller research 
integration. 

10 members to 12. Recently it completed a self-study, restruc
tured its committees, and revised its by-laws. The Board's self
study focused on improving its effectiveness and strengthening 
its role in guiding and supervising the center's activities. 

O Stru
 
r 0 

''IP has carefully considered the recommendations of the 
M

'...-External Management Review in formulating a manage
ment structure that can help to effectively implement the pro
grams and institutional linkages foreseen in this strategy.
Though many of thc details for the center's future organizational
structure are still under discussion, the key points are as 
follows. 

CIP will create two Deputy Director General (DDG) posi
tions, one for administration and one for research. The center 
will maintain a ialanc? between the responsibilities of these 
positions. The DDG for Administration will deal with personnel, 
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finance, operations, logistical support to programs, and interna
tional relations. The DDG for Research will focis on CIP't re
search at headquarters and in the regions, including networks 
and other colidborative research components. 

Training, information services, and research support are ac
tivities that relate clcsely to both administration and research, 
combining elements of both. CIP management is studying these 
areas to improve their organization. The functions of public 
relations and donor coordination will be strengthened. 

CIP will move to project grouping within six programs that 
will replace the present thrusts. The programs will integrate 
researcn, information, and t:aining activities within a systems 
focus. 

While the final definition of the organizational structure is 
still evolving, many relevant staffing and organizational changes 
will be presented in CIP's next five-year plan (March 1992). 

Staff 
C IP's institutional culture is based on a philosophy of making 

the most of opportunities through collaboration among many 
partners, within the institution as well as outside. The interna
tional nature of .'IP's staff contributes to a rich, cross-cultural 
working environment. 

CIP's spirit is manifested in a willingness to try new methods 
before they are standard elsewhere, as exemplified by many of 
the center's early approaches, incl iding a strong regional em-. 
phasis; the participation of social scientists in the research pro
gram; decentralized cooperative training; and an emphasis on 
institutional impact. among others. The success of 1hese ap
proaches has resulted in a general sense of self-confidence, and 
has reaffirmed the center's values. 

Currently, a large part of CIP's internationally hred staff is 
stationed outside of headquarters. In the future, close to half ot 
CAP's staff will be located in the regions to aid in the easy transfer 
of technology aILd research responsibility The objective is to 
group expertise in key geographical areas in accordance with 
clients' needs. 
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Staffing will be increased in areas of signalled priority where 
there is the need to expand capabilities. Examples are the social 
sciences (for postharvest and impact research) and physiology
(for resource management). The details of these changes will be 
presented in the next five-year plan. 

About 8% of CIP's internationally hired staff is female, and 
there have consistently been women members on the Board of 
Trustees. Over time, CIP will increase the number of women 
working at the center at all levels, including senior mranage
ment, and will address their conditions of employment to 
ensure equity. 

Headquarters Infrastructure 
C IP's emphasis on low-profile facilities helps keep maintenance 

costs low and allows the center to maintain compatible
working relationships with its national system colleagues. CIP's 
principal headquarters facilities are at the La Molina experiment
station in the coastal desert near Lima (240 m). CIP has four more 
experiment stations, which represent the major climatic conditions 
of its client countries (Figure 7). 

There are two sites in the Amazon area, one in the mid-ele
vation jungle of San Ramon on the eastern slopes of the Andes 
(800 in), and the other in the hot, lowland jungle of Yurimaguas
(180 m). Research at these two sites is focused on warm-climate 
potato and sweetpotato production. Work in Yurimaguas is con
ducted at CIP sites and also at the INIAA research stat.ion. CIP 
has two Andean highland stations, one in Huancayo (3,260 m) 
an. another in Quito, Ecuador (2,900 m). CIP headquarters per
sonnel in Peru and Ecuador comprise approximately 50 
internationally hired and 550 locally hired staff. 

To meet working requiremeits at thE La Molina station, CIP 
will address continuing needs in the following areas: 
* Land. At the La Molina station imd is intensively used, and 

demand for field space usually exceeds the land available. 
There was no increase in land area accompanying the incorpo
ration of sweetpotato research into CIP's activities. Further
more, sweetpotato has a longer growing season than potato,
and therefore cropping cycles are often incompatible. For 
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Implementation 

these reasons, local sweet;,v'tato field research takes piece 
off-station on land (roughiy 5 ha) contracted from other 
institutions or farmers. 

* 	Water. Because uf the lack of rain on the Peruvian coast, all 
agriculture at the La Molina station is irrigated using under
ground water. Though growing urbanization in the surround
ing area makes the domestic use of water a first priority, it may 
in the long run favor municipal efforts to seek new sources of 
water supply. CIP has initiated measures to provide more ef
fective use of water in its research, to help in preventing fature 
shortages. 

mFacilities. The implementation of biotechnological research 
at headquarters will require enhanced laboratory space (growth 
facilities for testing of transgenic plants). Initial efforts will 
be made to satisfy needs through redistribution of activities in 
the existing space, though some increased capital equipment 
will be ,'equired. 

Experimental work at CIP's Huancayo station has been 
reduced to a minimum, for security reasons. Some highland 
research is conducted off-station in Cajamarca, in the northern 
Sierra of Peru (about 10 ha'. For instance, most of CIP's in-field 
germplasm conservation and multiplication is conducted there. 
CIP's station in Quito, Ecuador complements the center's high
land research facilities in Peru and offers security for the dupli
cate maintenance of CIP's genetic resources. Facilities there include 
screenhouses, 4 ha of field space, a tissue culture laboratory, and 
germplasm maintenance facilities. 

Given the importance of the Andean production systems in 
CIP's strategy, management will carefully study needs for future 
implementation of research in that ecoregion. Details on these 
decisions will be contained in the next five-year plan. 

Finance 
(YIP has a good financial record. The center's low profile and 

its cost-effective approach to research collaboration are at
tractive to donors, and allow CIP to work effectively within its 
means. However, recent economic circumstances in CIP's host 
country have ad versely affected the center's finances. 
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Inplenentation 

Costs of headquarters operations increased sharply during
1989 and 1990, because of 7,650% inflation in Peru which was not 
compensated by devaluation of the national currency (3,483% 
over the same period). For example, the cost in US dollars of 
gasoline and electricity increased by 418% and 450% respectively. 
The greatest impact was felt in local-hire salaries, which rose by
2,051% in 1989 and by 3,158% in 1990. This, however, was not 
nearly enough to compensate for the increased cost of living: 2,778%
and 7,650% for those two years respectively. Expressed in dollar 
terms, salary raises for 1989 and 1990 were 29% and 31% respec
tively. Inflation for the same years,also in dollar tenns, was 333% 
and 120%, resulting in a serious reduction of purchasing power. 

CIP's future funding requirements are foreseen to be similar 
in constant dollars to those budgeted for 1992, the last year of our 
present medium-term plan. A one-time, compensatory price
increase of 10% above normal operating costs requested for 1993 
is to compensate for increased costs at headquarters and to 
permit overdue replacement of equipment. 

In terms of capital expenditures, no -majorexpansion is fore
seen at headquarters. However, to respond to new research 
activities in biotechnology, CIP plans to construct a biosafety
facility and provide the necessary associated laboratory space. 
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The Way Ahead 
P hs strategic document provides a vision of the direction CIP is 

taking to fulfill its mission into the 1990s and beyond. It de
scribes how we are evolving to adapt to our challenges. Our re
search, training, and information activities will be integrated and 
focused. At the same time, their reach will be expanded as we 
continue to decentralize. In this way, we will become, more and 
more, a center without walls. The sharing of capabilifies for re
search and information exchange with many partners on a globai 
basis will, as always, be the foundation for our operations. 

As we move into the future. the mechanisms for ensuring that 
we meet our goats and objectives will be continually reviewed 
and refined. The philosophical and practical guidelines that have 
been presented in this document will steer the process. Their 
implementation and definition will be updated progressively in 
our future five-year plans, and above all, will be assessed and 
adjusted in our day-to-day relations with our partners throughout 
the world. 
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