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A Year to Remember 

--·4 

The events of 1996 w ill likel y be remembered at CIP for many years to come. For the Zandstra 
and Fajardo-Christen families , the final days of th e yea r will always remind us CDf th e ter rible 
incident that took place at the Japan ese ambassador ' s residence in Lima, the joy of liberation, 
the sadness and concern for those forced to stay behind , and , four long months later, their 

ultimate release . 

As this report is being w ritten, the events that bega n to unfold on December ~ 7 have thank­
fully been resol ved. While th e incident itself is an isolated case, and has had onily a minor 
impact on CIP day-to-day operations, it is difficult to ignore its effect on the li ves of so man y 
loyal friends and colleagues . For that reason w e dedicate this report to Ambassador Morihisa 
Aoki , Foreign Minister Francisco Tudela, and Agriculture Minister Rodolfo Mun ante, and to 
their families w ho brave ly endured so man y months of capti v ity. 

Were it not for the events of December, I undoubtedly would have begun thi ,s report with a 
word of thanks to our donors. In these difficult financial times, it is gratifying to~report that the 
donor community saw fit to recognize the Center by providing a record US$26 f million in 
1996. Their commitment is an indication that they continue to recogni ze the v ital rol e of 
research in solving the fundamental problems of hunger, environment, , 1d poverty. 

At one time, international agricultural research centers such as CIP were engaged solely in 
efforts to boost productivity . Today, we have come to accept the large r responsibility of 
making sure that increased agricultural production does not take place at the eJpense of th e 
environment, or exclude those w ho are most in need. This fundamental princip le was evident 
in several important planning exercises conducted at CIP in 1996. The first was la priority­
setting exercise that helped us identify where research is most urgentl y needed and most 
likely to produce results. The exercise, the second in recent yea rs, also prov ided:! an opportu­
nity to evaluate our programs for their effect on poverty and th e sustainability o the natural 

resource base. The results of the exercise are explained more fully on page 11 if an article 
titled Focus on Outputs: Goals for 7 998-2000. 

As expected , potato late blight disease was ranked as CIP ' s top priority, not only because of 
the urgency of the problem and its impact on poverty and the environment but also because of 

our scientists' belief that rapid progress could be made and that an investment would provide 
a high rate of return . News about our collaborative late blight program can be fo und in the 
article titled Taming the Late Blight Dragon on page 18. 

Not all the results of the priority-setting exercise we re as predictable as late ®light, how­
ever. In a surprising deve lopment, a new project designed to increase the productivity of 
sweetpotato was ranked second highest in our research portfolio. The project, designed to 
increase dry matter yields, addresses problems faced by two distinct farmer growps: those who 
grow the crop for industrial purposes and those for w hom sweetpotato represe nts food secu­

rity . Additional information on our sweetpotato research program can be found t tarting on 
page 6. . 

CIP' s late blight and sweetpotato projects are just two of 19 consolidated pro ects that 
evolved from the priority-setting exercise and from a project-streamlining initiative ca rried out 
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during the year. Togeth er, these efforts have prov ided much-n eeded in fo rmation for th e 
Center's Medium-Term Plan 7 998-2000. Th e plan , completed in the last days of 1996, was 
somewhat del ayed by th e hostage crisis in Lima. I am pleased to report, however, that it was 
we ll rece ived by our Board , by th e CGIAR Techni ca l Adv isory Committee, and by many 
donors. It prov ides a cl ea r statement of our research goals and strategy and is avai lable upon 
requ est (it can also be accessed through our Web site, http://www.c ipotato.org) . 

In c losing, I wa nt to aga in express my th anks to all those fri ends and co ll eagues w ho 
supported the Zandstra and Fajardo-Christen families in th eir tim e of need and who cont inu e 
to support CIP in its program of act ivities. Th e events of th e yea r have demonstrated , as 
perh aps nothing else can , the v ital ro le of community and the importance of commitment to 

sc ience, development, and human we ll-being. 

Di recto r Genera I 
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Food Security in Uganda: The Sweetpotato 0 tion 

--·8 

In few places are the problems faced by farmers as acute and varied as they are in 
northeastern Uganda. Begin with a long dry season that makes growin9 many crops­
including sweetpotato-impossible for nearly half the year. Add a poor.ly developed 
infrastructure (it is five hours by substandard roads to the main market in Kampala) , 
limited warehouse facilities (driving prices down during harvest times) and a lack of 
access to credit for small farmers. Finally, consider the long-running ci ii disturbance 
(in which draft animals were killed or stolen) and a devastating disease in cassava, 
the major staple crop. The result is a potentially disastrous food securi y problem. 
For many farmers, sweetpotato is an important part of the solution. 

"The constraints that farmers face in 

sweetpotato production are so complicated, a 

single-technology solution would never work, " 

says Nicole Smit, an integrated pest management 

specialist based in CIP ' s liaison office in Uganda. 

"That' s why we ' re putting our energy into ICM 

(integrated crop management)-a mix of varietal 

improvement, pest management, market develop­

ment, and other technologies that correspond to 

the complexity of life on the ground." 

Cassava Wiped Out 

In 1996, a pilot project was launched in three 

villages in the economically depressed Soroti 

district, where cassava has been virtuall y wiped 

out by cassava mosaic v irus and sweetpotato has 

become the main staple and cash crop. A CIP 

sweetpotato team is working closely with local 

farmers, scientists from the Ugandan national 

sweetpotato research program , and the district' s 

extension serv ice. Links are also maintained with 

cassava researchers from the Na ional Agricul­

tural Research O rganization and the International 

Institute for Tropical Agricu ltu ret i n Nigeria. 
"The problems in northeast U anda are in 

many ways typical of those in o her parts of the 

continent, " says Peter Ewell , w ho heads CIP ' s 

sub-Saharan Africa regional offi ~e in neighboring 

Ken ya. "They include the risk ofl drou ght, the 

vulnerability of crops to pests and diseases, 

inadequate marketing and storage, the limited 

use of the crop in processed protl ucts, and the 

lack of access to credit for small farmers. This 

project will let us test an integra ed problem­

sol v ing approach while helping some of the 

poorest farmers in Africa." 

Smit adds that the most important partners are 

ultimately the farmers. " It doesn ' t matter how 

good the technology is if no on l will use it," she 

says. "With ICM, farmers are in volved in every 

step of the process-from identifying constraints 

to testing possible solutions and evaluating their 

impact. " 

Upgrading Materials: Upgrading the System 

Increases in sweetpotato production may 

prove feasible if scientists can improve the 

quality of planting materials used by farmers. 

In most developing countries, farmers take 

vine cuttings from mature plants at harvest 

time, and use these for propagating the next 
crop. But mature vine cuttings are less 

productive, less consistent, and more prone 

to disease than the sprouts or "slips" that 

grow on roots and young vine cuttings . 

" Farmers in industrialized co ntries have been 

planting sprouts for years," says ahesh 

Upadhya, CIP's program leader or propagation 

and crop management. "Our ch llenge is to 

create a viable system for using ,hem under the 

varied conditions of the develo ing world." 

Those conditions include everyt ing from 

drought and flooding to disease and poor soils­

frequently compounded by shor · ges of cash 

with which to purchase costly i puts. 
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Integrated Solutions 

Possible solutions involve methods for reducing sweetpotato weevil damage in the field, storing 
fresh roots, protecting dried sweetpotato products from common storage insects, and developing new 

uses and markets for both fresh and processed sweetpotatoes. 
"One of the most clearly defined needs is for marketable, early-maturing high-yielding varieties that 

are less vulnerable to weevils than those currently being grown," says Ted Carey, CIP's regional 
sweetpotato breeder. Again, farmers' field trials will be an essential part of the breeding and evalua­
tion process. Adds Ewell: "CIP has access to a wealth of genetic material and international expertise. 
These broaden the choices available to the team, but it's the collaborative work in the field which will 

make real impact possible. " 

Building on earlier genetic studies, CIP 

will launch a project in 1998 to produce and 
disseminate technologies for ·improving, 
using, and maintaining sweetpotato planting 
materials under farm conditions in South and 
Southeast Asia, Africa, and the Caribbean. 
The project budget represents a near-dou­
bling of resources for CIP's sweetpotato seed 
unit. The goal is to increase sweetpotato 
production by 20% in target areas, both by 

boosting yields and reducing losses to biotic 

and abiotic stresses. 
"This is the sort of technology that could 

have a tremendous impact for farmers in 
developing countries," says Upadhya. "By 
improving planting materials, you make the 
entire system more efficient. And if you are 
searching for productivity gains, efficiency is 

often the best place to look." 

One of Cl P's most 
important roles is to 
marshal research results 
from a variety of 
sources. For example, 
CIP food scientists in 
Central and East Africa 
are working to adapt 
processing methods from 
other parts of the world 
to local conditions and 
tastes . They are also 
helping Ugandan 
researchers test low-cost 
techniques for protecting 
dried sweetpotato chips 
from storage pests. 
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Dry Matter Counts 

"To increase fresh yields, 
you normally have to 
increase the use of water 
and fertilizers," says 
sweetpotato project 
leader Dapeng Zhang. 
"But if you can breed 
new varieties with 5% 
more dry matter," he 
says, "it's like increasing 
the fresh yield 15-20% 
without using more 
inputs." 

--• 10 

One of the highest scorers in CIP's 1996 
priority-setting exercise was a new 
project- an effort to increase the dry 
matter yield of sweetpotato. The strong 
showing was largely due to the project's 
potential impact in China, where 85 % 
of the world's sweetpotatoes are grown. 
But the effects should also be felt in 
Southeast Asia and sub-Saharan Africa, 
where the crop is often vitally important 
to the poorest farming families. Overall , 
average benefits were estimated at $309 
per hectare, spread over the largest 
geographic area of all CIP projects. 

"The idea is not to produce more tons of 

sweetpotatoes per hectare," explains sweetpotato 

breeder Dapeng Zhang, the proj ect leader. " It's 

to produce more usable material in every 

sweetpotato." 
Current breeding efforts are aimed mostl y at 

increasing fresh y ields and fortifying plants 

against stresses such as drought, flooding, 
insects, and diseases. The dry matter project will 

focus instead on the postharvest characteristics 

of the roots themselves . 

There is plenty of room for improvement. Dry 

matter content among the 5 ,000 accessions in the 

sweetpotato gene bank maintained bt CIP can be 

as high as 45 %. But the most comnnonly culti­

vated va rieties in the project areas range from just 

20% to 35%. Moist, orange-fleshed varieties are 

important in places where sweetpotatoes are an 

occasional part of a varied diet. Bu in Africa 

(where sweetpotato is an important energy source) 

and Asia (where the crop is used in animal feed, 

starch production , and industrial pnocesses), dry 

matter counts. 

The key to CIP's contribution is the genetic 

diversity avai I able in its gene bankj In China, Cl P 
will provide national breeders w ith new sources 

of genetic material-and new bree · ing tech­

niques- to boost productivity and improve 

quality . In Southeast Asia, CIP w ill help national 

program breeders produce fast-maturing (or 

"early-bulking") pest-resistant va rieties adapted to 

local conditions . In Africa, CIP breeders and their 

partners wi 11 produce hardy mode rm varieties that 

are high in energy and esse ntial v itamins . 

"To increase fresh y ields, you normall y have to 

increase the use of water and fertili~ ers," says 

Zhang. "B ut high dry matter is highly heritable. If 

you can breed new varieties with 5ro more dry 
matter, it's like increasing the fresh yield by 15-
20% w ithout using more inputs. " 



Focus on Outputs: Goals for 1998-2000 

In September 1996, CIP conducted an 
intensive priority-setting exercise to 
focus the Center's efforts on the most 
pressing problems in the potato- and 
sweetpotato-growing world. The result, 
to be implemented with the Center's 
Medium-Term Plan for 1998-2000, 
should be a clearer sense of direction 
for CI P scientists. 

"The most important change is th e emphasis 
on concrete, measurabl e outputs," says econo­

mist Tom Walker, who organized th e exerci se. 
"CIP is not a university, where an interestin g 
research project justifi es itself. Our mandate is to 

produce res u Its." 
Scientists and admini st rators spent three days 

discussing the potential impact of 15 resea rch 
projects. Considerations included the probabi I ity 

CIP and Poverty 

Poverty was an important consideration in the 
September 1996 priority-setting process. Not 
only were ratings weighted for the " leverage" 

projects bring to the fight against poverty, but 
the initial identification of projects was made 
after an analysis of poverty levels in target 
countries and regions . 

Although the ranking system is new, it is 

consistent with CIP's historical bias in favor 
of low-income farm families in some of the 

world's poorest places. Since its inception, 
CIP has had proportionally more impact in 
poorer countries, particularly those with 
weak national agricultural research systems 
(NARS). Even in countries with strong NARS, 
CIP's work has focused on the poorest 
areas-such as Sichuan province and Inner 
Mongolia in China, and the northeast of 
India. 

CIP's technology development efforts have 
also generally favored low-income farmers. 
Rather than design expensive mechanical 

of scientific success, the geograph ic coverage of 
new technologies, anticipated benefit per unit of 

production (such as dollars saved or ga ined per 
hectare), and the expected level of adoption 1n 
target and spi I lover countries. The re su Its of 
those discussions were in corporated into a 
project appraisal mod el that measured th e 
economic benefits of the resea rch outputs up to 
the year 2015. 

The Poverty Modifier 

Th e rankings were then subjected to "modifi­
ers" based on the priorities of the Consultative 

Group on Internat ion al Agricultural Research, 
CGIAR, the umbrella group of donors that 
provides funding for CIP and other international 
centers . A premium was added to projects w ith 
substantial environmental benefits, and a dis­
count was levied aga inst those whose tec hnolo­
gies could be suppli ed by other in st itution s in the 

equipment for use in true potato seed (TPS) 
·production systems, for instance, researchers 
have emphasized labor-intensive technology, 
such as manual transplanting and inexpensive 
seedling tuber management practices. In East 
Africa, where poor women farmers harvest 
sweetpotatoes piecemeal throughout the 
growing season, CIP is developing integrated 
crop management practices appropriate to 
local conditions. 

Technology develop­
ment at CIP has 
generally favored 
low-income farmers. 
For example, TPS 
production systems 
(see page 24) 
research has 
emphasized labor­
intensive technology, 
such as village-level 
seed production and 
manual transplanting 
of seedling tubers. 

11 --· 
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absence of CIP. Finally, the ratings were 

weighted according to the poverty level in the 

projects ' impact areas. 

"Cl P has been th rough priority-setting exer­

cises before, but this is the first time we've 

rewarded projects explicitly for their positive 

impact on poverty and the environment," says 

Walker. " It made the process more complicated , 

but it also made it more responsi ve to the 

Center ' s mandate." 

Late Blight Ranked Number One 

Work in potato late blight, with an estimated 

per-hectare benefit of US$S30 and a potential 

impact area of nearly 3 million hectares in 40 

countries, remains the Center's top priority for 

the planning period. A new effort, designed to 

boost the dry matter yield of sweetpotato, ranked 

second, whereas control Ii ng potato vi ruses 

ranked third. One project whose rating jumped 

when w eighted for its potential anti-poverty 

effect w as integrated crop management of 

sweetpotato. 

Some projects that scored well in prev ious 

priority -setting exercises received significantly 

lower rankings this time around. For example, 

potato seed systems fell dramatically-a reflec­

tion of the relati vely small geographic area of 

impact and concerns about the likelihood of 

research success. Other areas of work, such as 

integrated pest management, virus research , and 

sweetpotato product development, maintained 

their former priority rankings. 

With changes in priorities come changes in 

budgets. The balance between investments in 

potato and sweetpotato research wi 11 shift du ring 

the Medium-Term Plan period from a 60:40 ratio 

to a ratio of 75:25. In vestments in late blight 

research will increase from about $3 million a 

year for 1995-1997 to nearly $5 lillillion for 

1998-2000; the increased spendi mg is justified by 

economic returns estimated at nlGre than $250 

million between 1998 and 2015. 1 

A Streamlined Structure 

The list of initiatives for 1998- 000 reflects a 

significant change in CIP ' s proje structure. 

Prior to the ranking exercise, the r umber of 

projects was reduced from 36 to QO. (Of those 

20, one was dropped during the priority -setting 

exercise, while five more were c0nsidered to 

perform "serv ice" functions and did not receive 

rankings.) 

The new project structure, Waker believes, 

should help CIP improve the management of its 

scientific resources. Projects w ill be more self­

contained than they are at present, with teams of 

scientists united by-and accountable to- a 

single set of measurable goals. Pnb ject leaders 

will have more control over project budgets, and 

more authority to make scientific decisions. 

"With the 36 projects used at present, moni­

toring, oversight, and reporting are extremely 

difficult," says Roger Cortbaoui , ([IP ' s Director of 

International Cooperation and onf of the archi­
tects of the new project system. 'Now there will 

be a person to whom w e can go ~ nd say, 'Tell 

me how far we ' ve gone toward aahieving our 

goals. "' 

Cortbaoui says the new alignment is not 

revolutionary. " It's an evolution. irhe changes are 

based on our experience over th 1 past several 
years-and our knowledge of what works and 

what doesn ' t. " 

CIP Research Projects 1998-2000 
1. Integrated Control of Late Blight 
2. Integrated Control of Bacterial Wilt 
3. Control of Potato Viruses 
4. Integrated Management of Potato Pests 
5. Propagation of Clonal Potato Planting Materials 
6. Sexual Potato Propagation (TPS) 
7. Postharvest Utilization of Potato 
8. Analysis and Impact Assessment for Potato 
9. Control of Sweetpotato Viruses 

10. Integrated Management of Sweetpotato Pests 

11. Propagation of Sweetpotato Plant. g Materials 
12. Postharvest Utilization ofSweetp tato 
13. Breeding for High Dry Matter in S eetpotato 
14. Analysis and Impact Assessment f r Sweetpotato 
15. Potato Production in Rice-Wheat ystems 
16. Sustainable Land Use in the Ande 
17. Potato Genetic Resources 
18. Sweetpotato Genetic Resources 
19. Andean Root and Tuber Crops Ge etic 

Resources 



Color the Canete Valley Environmental Yellow 

Two years ago in Peru's Canete River valley, 150 kilometers south of Lima, hundreds 
of bright yellow plastic signs and cards began appearing in irrigated potato fields. At 
the same time, farmers could be seen carrying large rectangular yellow banners up 
and down the rows. Some people thought the farmers were protesting against an 
unknown but obviously unpopular government policy. Others thought they were 
practicing for an upcoming parade. The reality was quite different: the farmers were 
enrolled in a pilot program to control an insect pest that was reducing their potato 
yields by up to a third. 

The card s and banners, coated w ith adhesives, 

were being used to attract, catc h, and kill the 
leafminer fly, Liriomyza huidobrensis. Th e traps 

are part of a pac kage of integrated pest manage­

ment (IPM) tec hniqu es designed by CIP ento­

mologists to help growers protect the ir crops 

w ith a minimum amount of in secti c ides. 

Fa usto Cisneros, head of CIP's IPM program, 
says that leafm in er larvae damage c rop s by 
burrowing (or "m ining") into th e foliage. Adult 

fema les also do damage by puncturin g th e leaves 

to lay the ir eggs. First identified in Braz il in 

1926, th e in sect is becoming an in c reas in gly 

important pest worldw ide. 

Natural Enemies Fall 

The leafminer beca me a major prob lem for 

Peru ' s coastal potato growers in the 1970s after 
mass ive doses of in secti c ides w iped out the fly 's 

natural enemies. Norm a Mujica, a CIP ag rono­

mist who is coordin at ing the pil ot project w ith 

A. SOLlt.1;\ NO 

Yellow cards and 
banners, coated with 
adhesives, are used in 
Peru's Canete Valley to 
attract, catch, and kill 
the leafminer fly. The 
traps are part of a 
package of techniques 
designed to help growers 
protect their crops with a 
minimum amount of 
insecticides. 
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four farm organizations in the Canete Valley, says 

that by the earl y 1990s, leafminer damage had 
reached a point w here farmers w ere spray ing 

extremely concentrated doses of insecticides up 

to 12 times per season. 
"As the spray ing increased, the flies developed 

resistance to the insecticides, and secondary 
pests , chiefly w hite mites (Polyphagotarsonemus 
latus) and bud midges (Prodip/osis longifila ), 

staged a comeback," Cisneros reports. " Even 

worse, the tin y predatory wasps that helped keep 

leafmin er flies under control had also fallen 
victim to the chemical cloud used against the 

potato moth. " 
7 Cisneros, whose research teams developed 
CIP ' s highly successful IPM programs for the 

potato tuber moth (Phthorimaea operculella and 

related species) and the Andean potato w eevil 
(Premnotrypes spp.), field-tested leafminer IPM in 

1992 in the Tambo Ri ver valley in southern Peru 
with excellent results. Participating grow ers re­

ouced sprays from six to zero in tw o years . Pilot 

projects were established in the Canete Valley 
two years later under more severe fly infestation. 

Canete's IPM Pedigree 

A Balanced Attack 

Cisneros says that the yellow c rds and 
bann ers , first tested at CIP by Ga lJy Chavez and 

K.V. Raman in 1982, are just one component of 

the leafminer management program. The traps 

are designed to lure and kill adult flies active in 

the early" phases of the potato plant's growth, 

when they do the most damage. I 
Meanwhil e, the potato plant is contributing to 

its ow n defense by killing fly egg deposited on 

its leaves. This occurs as rapidly expanding plant 

tissue surrounds and squeezes th e eggs from their 

nests . This ejection process, whic~ was first 
described in CIP's 1985 Annual Rieport, tapers off 
as the potato plant reaches matur"ty, and the 

eggs deposited late in the grow in f cycle hatch 
into larvae . 

Parasitic w asps (reintroduced as part of the 

IPM program) and one or two carefull y timed 

sprays of insect grow th regulators now team up 

to minimize damage. As added insurance, CIP is 

field-testing potato clones with some resistance 

to the leafminer fly . In addition , a new fl y-

CIP' s effort to combat the leafminer fly isn't the first time Canete Valley farmers ha e tried IPM 

to counteract the effects of excessive pesticide use. 
From the 1920s to the 1950s, most of the irrigated farmland in the valley was d oted to 

large cotton plantations. Beginning in 1949, the valley was repeatedly blanketed b DDT and 
other broad-spectrum insecticides to control cotton insect pests. But despite strong .rand more 

frequent doses, the pest problems persisted. 

It became clear that the insecticides had wiped out the natural predators of the otton pests 

while the pests themselves had grown resistant to the chemicals. Meanwhile, a nu ber of 
previously harmless insects had begun to take their toll on the crop. 

Growers, working in partnership with private-sector researchers and Peru's Min try of 

Agriculture, decided to ban all synthetic organic insecticides and to repopulate the valley with 
beneficial insects. The results were dramatic. The pest problem abated, cotton yiel s soared, 

and production costs fell. The experience became a classic study in the success of ntegrated 

pest management. 
Today, implementing IPM in Canete is more complex. There are more landown s and more 

crops, and decision-making is more decentralized. But growers are still recepti ve. otato 
farmer Mario Ortiz says that he used to watch with curiosity as a neighbor carried n oil­

coated banner through his field. Now he has his own banner, to go with 140 stand ng traps. 

"The plants are looking good, the flies have decreased, and we are saving mone on insecti­

cides/' he says. "It is a good experience not only for us, but for farmers in general. 



resistant potato, Maria Tambena, was released 
and is gaining favo r w ith producers . 

Farmer Participation 

Once a center for large-sca le suga r ca ne an d 

cotton produ cti on, the Canete Va ll ey is now the 

most inten sively cultivated reg ion in Peru , 

producing potatoes, mai ze, aspa ragus, fruit , cut 

fl owers, cotton, and other crops for th e Lima 

market and fo r export. With 23,000 hecta res of 

mostl y sma l l- to medium-sized fa mily farms 

und er canal irri gation, it is also th e most techno­

log ica ll y adva nced of the ri ve r va ll eys in Peru's 

coasta l desert. 

Four agricultural organizations in Canete are 

currentl y runnin g pilot leafm in er IPM proj ects in 

coo rdination w ith CIP. Th ey are the ln stituto 

Rural Val le Grande, a nongove rnmental orga ni­

zat ion; th e Central de Cooperativas Agrarias­

Canete y Mala, a group of farmer cooperat ives; 

the Estaci on Expe rimental de la Asoc iac i6n de 

Agricultores de Ca nete, an assoc iation of farm­

ers; and the ln stituto Superi or Tecno l6gico 

Pub li co de Canete. 

CIP has presented guideli nes for the dep loy­

ment of th e var ious IPM components, but nearly 

all the parti c ipat in g farmers are adaptin g the 

recommend at ions to su it th eir needs . Whereas 

adhes ive ca rd s and bann ers were originally 
des igned as altern ati ves to one another, some 

fa rmers are usin g both. While CIP prototypes use 

imported pl ast ic and chemicals, many growers 

are ex periment ing w ith loca l mate rials , such as 

inexpensive ye ll ow plasti c sheets coated with 

motor oi l or fish o il , to reduce costs. 

Catching On 

Dan iel Fl o res and Jose Asato are each grow ing 

two hectares of the popular Tomasa potato 
va ri ety. Both are enroll ed in an innovative work­

study program run by the ln st ituto Rural Va ll e 
G rande. In 1995, they sprayed four times to 

co ntrol adult leafm iners at a cost of $200. In 

1996, they dev ised a trap using two 12-meter by 

1-meter ye llow pl asti c sheets, coated w ith motor 

o il and mounted on the arm s of a field spray ing 
machine. At the height of the adult fly season, 

Fl ores and Asato we re nett in g about 90,000 fli es 

w ith eac h pass of the sheets over the f ield . 

"W e've already been abl e to cut the cost of 

production and the number of in secti c ide appli­

cat ions," says Flores. Asato says th at the potato 

p lants are mu ch hea lthi er than th ey were at th e 

sa me stage a year before. "With se lective sprays 

to co ntro l leafmin er larvae, we should be able to 

top the 40 tons per hectare we produced last 

year," he says. 
Those results are good news for CIP ' s IPM 

team. " For IPM to work, farmers must see it as a 

rea l alternative to what they are presently doing 

to protect the ir crops," Cisneros says. " It is 

essenti al th at we demonstrate under field condi­

tions that they ca n reduce, and perhaps elimi ­
nate, environm enta ll y dangerous in sect icides 

w hil e lowe ring production costs and maintaining 
or increas ing y ields ." 

" In-the-field ev idence has a powerful psyc ho­

log ica l effect on fa rmers," add s CIP Director 
General Hubert Zandstra . " It ca n spe ll the 

d ifference between the success or fa ilure of an 
IPM program." 

Jose Cose, w ho farms potatoes with his father 

Ce lso, agrees . " I think the traps are becoming 

more accepted by farmers becau se they can see 
immedi ate results," he says. " Farm ers are ve ry 

cur ious, and wil l qui ck ly copy each other if they 

see proof that so methin g is work ing." 

A. SOLIMANO 

At the height of the adult 
fly season, farmers are 
trapping about 90,000 
flies per trap. Shown 
here: CIP entomologist 
Norma Mujica and Mario 
Ortiz of the Central de 
Cooperativas Agrarias­
Cafiete y Mala. 
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Potatoes for Egypt: An IPM Success 

Egyptian potato farmers 
now know that integrated 
pest management works 
and have confidence in 
using it. They are the 
force behind the change, 
say CIP scientists. 

--• 16 

Since the mid-1960s, Egyptian potato production has expanded at an annual rate of 
5 percent, with production in 1995 estimated at 2 million tons. During roughly the 
same period, consumption increased from 8 to 32 kg per capita. These ncreases 
have taken place in a region where there is no appreciable rainfall, and :where all 
farmland must be irrigated. Egyptian farmers till fewer than 3 million hectares, 
mainly in the Nile River delta. And it is here, unfortunately, where growth in potato 
production has been accompanied by huge increases in the use of highly toxic 
insecticides to control the potato tuber moth, Phthorimaea operculella. ~ 

Egyptian farmers have tried toxic pesticides to potatoes. In 1995, the health ministry intercepted 

control the potato tuber moth in the past, but a load of contaminated potatoes. ales dropped 

with disastrous results. "Yea rs of heavy pesticide sharply and farmers we re left w itlh large amounts 

use destroyed the balance between insect popula- of produce they could not sell. 

tions and their predators," explains Galal M. 

Moawad, Director of Egypt's Plant Protection IPM Safer, More Effective 
Research Institute. "To make matters worse, tuber 

moths have deve loped insecticide resistance. 

Even though farmers use higher pesticide concen­
trations , the effectiveness keeps diminishing:" 

The Egyptian government recently established 

strict controls on pesticide use, mainly to protect 

consumers. It now prohibits the use of DDT and 

para th ion on potatoes, and has begun to screen 

for detectable leve ls of pesticides on market 

Many delta potato farmers harvest two-and 

sometimes three- crops per year. The most 
damaging pest in both seasons-in the field or in 

storage-is the potato tuber moth . Its short 

reproductive cycle allows it to wrreak havoc with 

the crop. The adult tunnels throu gh the soil and 

lays its eggs on the tuber's surface. Larvae hatch 

3 to 5 days later, then bore into the tuber. 



Within a week, th e moth emerges as an adult, 

and the cyc le beg ins again. 

Ramzy El -Bedewy, who hea ds CIP's N il e delta 

resea rch station, argues that integrated pest 

management and biologi ca l control are more 

effect ive, safer, and less expensi ve than in secti­

c id es . "There are many thin gs farme rs can do," 

El-Bedewy says. "To make it more difficult for 

the moth to get at the tubers, fa rmers ca n hill the 

so il around the plants and keep the ground 

mo ist. To limit exposure during the hottest 

months, when moth popul ation s peak, they ca n 
pl ant in Janu ary and harvest in the ea rl y sprin g." 

Judi c ious pesti c ide use ca n also be part of 

the mi x, although El-Bedewy says that even 

py rethroid-based prod ucts such as Deci s and K­

Othr ine (de ltamethrin), whil e less toxic to 

hum ans, st ill expose farm ers to the "pest ic ide 

treadm ill. " A far better altern ati ve is biol og ica l 

control. 
Over the past f ive yea rs, the Plant Pro tecti on 

Resea rch In stitute and CIP have developed, 

tested, and re leased safe bi o log ica l control 

agents to rep lace pesticides . One of th ese is the 

granulosis v irus (GV), w hi ch is spec ific to the 

tuber moth and k ill s no other in sects. Egypt's 
Pl ant Protecti on laboratory now manufactures 

CV-based sprays an d powders th at farm ers c laim 

wo rk better th an pest icides. El-B edewy says that 

the new produ cts have been espec iall y popul ar 
fo r protecting sto red tubers. 

The Pl ant Protec tion laboratory has also found 

a strain of the so il-borne bacterium Bacillus 

True Seed: Impact in Egypt 

thuringiensis (Bt) that is lethal to th e tuber moth. 

Th e lab multiplies Bt spo res to make biological 

sprays and powders. Biological co ntrol technol­

ogy is so promi sing that the Egypti an government 

is repo rtedl y investing US$1 milli on in a new 
prod uct ion facility . 

"To use biologica l co ntrols successfully, 

farm ers have to change both th eir expectations 

and their practi ces," El-Bedewy says. With 

convent ional pestic ides, farm ers spray on a 

sc hed ul e regard less of the severity of the in fes ta­

tion. With biologica l co ntrols, th ey spray only 

w hen necessary, using pheromon e traps to 

determine pest popul ations in the fi eld . 

W hereas most pesti c ides kill on contact, GV 

and Bt sprays ca n take days . Train ers help 

fa rmers understand w hat to expect in on-site 

demon strations. "Otherwise, farm ers don't trust 

th e recommend ati ons," El-Bedewy says . " But 

once they see th at something work s, they w i 11 go 

ahead and use it. Th ey don ' t need to wa it for th e 

results to appear in a sc ien tifi c paper. " 

" / didn't think thi s would work," one farm er 

sa id dur ing a training sess ion. " But now th at I've 

tri ed it, I can see that it' s better .. .. " Another 

farmer agreed: " Even if it costs as much , it wo rks 

better, and it 's better for our hea lth. " 

Acco rding to El -Bedewy, farm er demand is . 

pus hing biologica l co ntrol in Egypt. " Farmers 

know th at th e tec hno logy works, and now they 

have con fiden ce in using it," he says . "They are 

the rea l force behin d th e change." 

Despite intensive competition from overseas seed companies, Egyptian potato producers have 
made important gains in developing domestic seed supplies that use true potato seed (TPS), 
the tiny botanical seed produced by the flower of the plant (see page 24). A recent impact 
case study conducted by scientists from the Egyptian Ministry of Agriculture, the United 
Kingdom Overseas Development Administration, and CIP shows that investments in TPS will 
provide $51 million in benefits to Egyptian potato producers by the year 2015. According to 
CIP economists, Egypt's TPS project, begun in 1977, has produced a respectable internal rate 
of return (i.e., annual net benefits to farmers) of 28%, and has a net present value of nearly 

!__ - -

$3 million. On the plus side, these figures do not take into account health and environmental 
benefits associated with growing locally produced adapted seed that carries disease resistance 
and can be planted with fewer chemicals. Nor does the study consider the dangers of moving 
live potato tubers across international borders. On the minus side, economic benefits from the 
project are jeopardized by market liberalization policies, which increasingly make cheaper 
and potentially hazardous imported seed a reality. 
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Taming the Late Blight Dragon 
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In a single generation, farmers in developing countries have increased t eir share of 
world potato production from 10 percent to roughly one-third. But those gains are 
now being threatened by a resurgence of late blight, the same disease that triggered 
the Irish potato famine in the 1840s. 

Late blight is ca used by the fungus 

Phytophthora infestans, w hose name comes from 

the Greek for " plant destroyer. " It is difficult to 

exaggerate its effects. Because late bli ght is 

spread by w ind-born e spores, the disease moves 

quickl y throu gh potato-growing reg ions, often 

devastating an entire crop. Within days, hea lth y 

f ield s ca n be rendered use less. 

CIP pathologist Edward R. French calls late 

blight " the most dramatic of all plant di seases. 

Under extrem e condition s, it 's like a dragon 

spew in g flames, burning everything to th e 

ground. " A British writer in 1845 described the 

disease as "a fearful malady ... a great ca lamity 

that we must bear." 

Imperfect Solutions 

For poor farmers, littl e ca n be done once late 

bli ght strikes. Fo r decades, farmers in the North 

and large-sca le growers in developing co untries 

have reli ed on fungicides, w ith so me spray ing as 

many as 35 times per season. CIP estim ates that 

deve loping-co untry farmers spend U5 $100 

milli o n per yea r on chem ical controls. Th at 

figure , however, does not includ e env ironm ental 

and health costs . 

The fungicides used to control late blight are 

Geographic Information Systems and Late Blight 

Geographic information systems (GIS) technology is 
contributing to Cl P's research on integrated disease 
management of late blight. GIS incorporates spatial 
information on agricultural production, historical data 
on weather patterns, and data generated by simulation 
models. The first two maps presented here show (1) 
Peru's potato production zones and (2) areas with 
potential for late blight. The third map (3) combines the 
data to identify production zones at high risk for late 
blight damage. GIS has also been used to design a 
scheme for collecting samples of Phytophthora 
infestans, the fungus that causes the disease. Current 
GIS research on late blight aims to characterize 
geographic differences in the disease system, assess 
production risks, and forecast the impact of new 
teclrnology and resistant cultivars. 

Legend 

Low -

not o nl y poten tiall y haza rd o us amd expe nsi ve, 

but they are also losin g their potency. In man y 

places, P. infestans has deve lope resistance to 

the lead in g fungicides. Meanw hi le, newer and 

more v irulent st rain s of the fungus have evo lved 

to ove rco me geneti c res ista nce i ~ potato va ri eti es 
th emse lves. Acco rdin g to CIP estimates, late 

blight already red uces g lobal po ato production 

by 15 percent-a loss of $2.75 b 'l llion a yea r in 
developing countri es alone. 

In 1996, CIP intensifi ed its respon se to th e 

late blight cr isis by co nve ning a w orldw ide 

netwo rk of potato researc hers un aer the banner 

of the Global Initiati ve on Late Blight (GILB). 

Once full y funded, GILB w ill be ten-year, $25 

million effort. Roughl y equal portions of the 

fund s w ill be shared among rese arch in st ituti ons 

in deve loping countri es, in st ituti <i:l ns in developed 

reg ions, and CIP. (G ILB rece ived l the fo rmal 

endorsement of the CGIAR's Tec ~ ni ca l Adv isory 

Committee in March 1997 .) 

The Search for Durable Resist nee 

At GILB 's initial meeti ng in M L ch 1996, 53 

participants fro m 19 nations in ~ ric a, the 

Americas, As ia, and Europe gath ered to set 

priorities. At the top of their li st was the develop-



" In th e case of late blight, we a re dea ling with a diverse cro p, a diverse pathogen, and a wid e ra nge of environ­
ments," says CIP plant pathologist Rebecca Nelson. " Farmers can help make sense of th e complex ity." 

ment o f buil t- in late bli ght res istan ce that can be 

used in integrated management programs by 

fa rmers around the w or ld . 

Genet ic res istance is not a new approac h to 

f ightin g late b li ght. For many yea rs, p lant b reed­

ers sought and exp lo ited w hat is known as 
"vert ica l" o r " qu ali tat ive" res ista nce to contro l 

the di sease. Ve rt ica l res istance re li es on a 
spec ifi c gene in the potato p lant (ca ll ed an " R 

gene") that matches and res ists a parti cul ar strain 

of the pathogen. 
At f i rst, the resu lts of such breed ing effo rts 

w ere impress ive, part icul arl y w hen numerou s R 

Potentia l late blight severity 

genes w ere in co rpo rated into p lants and vert ica l 
res ista nce was comp lemented w ith effect ive 

fun gic ides . But as the pathogen has evo lved, and 

as new strain s have m igrated from p lace to 

p lace, form erl y resistant p lants have sudd enl y 
become vuln erab le. M erid eth Boni erbale, head 

of CIP ' s Breed in g and Geneti cs Department, says 
th at ve rti ca l res ista nce ca n actuall y fo rce patho­

gens to evo lve mo re qu ick ly than they natu rall y 
woul d. Thu s the history of ve rt ica l resistance is a 

histo ry of booms and bu sts . 

Another type of res istance, " hor izo ntal" or 

"quantitat ive" res istance, seeks to make the 

High risk of production loss 
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system more stable by using multiple "minor" 

resistance genes in combination. "You can think 

of the disease as a thief holding a ring of keys," 

explains CIP breeder Juan Landeo. " If a door has 

just a single lock- even if it 's a ve ry strong 

one-it doesn ' t take long before the thief finds 

the right key and comes inside. But if the door 

has a large number of locks, it takes much more 

time to find the combination." 

Bonierbale says that the goal is not to create 

plants w ith total immunity to the pathogen , but 

to keep the disease at bay long enough to avoid 

damage to the crop. "That way there is less 

pressure on the fungus to evolve more v irulent 

strains." 

Breeding for horizontal resistance is no simple 

matter, however. Creating a new potato va riety 

normall y takes about seven years, from identify­

ing likely parents to testing tens of thousands of 

progen y. One way to speed up the process is 

through biotechnology. Marc Ghislain , a CIP 

molecular biologist, says that his laboratory has 

made progress in mapping the genes that provide 

resistance to late blight, a key step toward using 

them more efficiently. Classical plant breeding, 

he says, takes yea rs to come up w ith answers. 

"We just don ' t have that kind of time. " 

Managing the System 

As part of the late blight initiative, CIP and 

cooperating institutions are studying the interac­

tions that occur between potato genotypes and 

the environments in which they grow. The 

"Genotype by Environment" study was started in 

1995 by pathologists William Fry of Cornell 

University and Greg Forbes of CIP's Quito 

research station. The G x E study, which now 

invol ves ten scientists working u ~ der the GILB 

umbrella, is assessing horizontal v esistance in 

South America , Europe, and North America. 

Initial data indicate that resistan <ee has stability 

among sites. If this early trend hill lds up, it could 

mean that a given resistant variety may be useful 

in many env ironments throughout the w orld. 

CIP scientists and their partners in GILB know, 

however, that breeding is onl y part of the solu­

tion to the late blight threat. " It ' s unlikely that 

durable resistance alone will do t he trick," says 

Peter Gregory, CIP ' s Deputy Director General for 

Research . "We hope to provide fa rmers with a 

variety of defenses, w ith resistan ! e at the cen­

ter. " Those other defenses in vo lve the use of 

disease-free planting materials, the judicious 

application of pesticides, and th e adoption of 

cultural practices conducive to c ntrolling the 

spread of the late blight fungus. 

A crucial component of any d"sease manage­

ment system is the farmers them se lves. GILB 

emphasizes the farmers ' role not just in absorb­

ing new technology, but in conducting research 

as we ll . "We are dealing with a ctl iverse crop, a 

diverse pathogen, and a wide range of environ­

ments," says CIP pathologist Rebecca Nelson , 

who w ill be heading the Center 's late blight 

project. "A relativel y small team of scientists 

can ' t be expected to cover all that ground. 

Farmers can help make sense of the complexity. " 

" GILB is a pro-acti ve effort, amd should yield 

very tangible results," says CIP Director General 

Hubert Zandstra. "We can look fo rward to 

dramaticall y reduced expenditures on pesticides, 

billions of dollars in savings on mops that would 

be lost, and a stronger potato research i nfrastruc­
tu re in developing countries w here the crop is of 

vital importance." 
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Plant Viruses: Hard to Detect, Harder to Control 

Viral diseases can be as challenging for 
researchers as they are for farmers. 
Potato yellow vein disease, for example, 
has tormented potato farmers in Ecuador 
and Colombia for more than 50 years, 
causing tubers to wither and cutting 
yields by as much as half. But scientists 
are still not sure what causes it. 

Luis F. Salazar, a CIP virologist and 
leader of the Center's Disease Manage­
ment Program, says that yellow vein is 
transmitted by whiteflies ( Trialeurodes 
vaporariorum) and is probably caused by 
a virus. " From a practical point of view," 
he says, "until we identify the pathogen 
and learn how it spreads, we will not be 
able to control it." 

As with many virus di seases, ye ll ow vein 

presents compl ex problems for resea rchers. 

Sa lazar thinks th e disease ori gin ated in weeds or 

vegetabl es, most probabl y ca rrots. It seems that 

all potato tubers coming from infected pl ants 

ca rry the v irus, although some tubers may not 

deve lop symptom s. Neverthe less, offspring 

propaga ted from those apparentl y hea lth y tubers 
ca rry th e di sease. 

Th e di sease is particul arly damag in g in those 

parts of Co lombia where potatoes and beans are 
interc ropped, and spread s most qui ckly wh ere 

intensive in secti c ide use has w iped out the 

w hitefl y's natural predators. Salaza r says th at the 
in creased popul arity of intercroppin g has made 

the ye llow ve in problem more acute, an exa mple 

of w hat ca n happen w hen new technologies are 

introdu ced w ithout con siderin g th eir impact on 

pests and di seases . 

Breeding for Virus Resistance 

Because v iru s-infected potato pl ants ca nnot be 
cured, as is th e ca se for potatoes infected w ith 

fun gi o r bacteri a, strategies for v i rus di sease 

contro l must focus on preventi ve measures such 
as the use o f res istant va ri eti es, th e co ntrol of 

in sect vectors, and the detec ti on and elimination 

of co ntamin ated pl ants and seed. Potato fa rm ers 

frequ ent ly bu y seed grown at hi gher elevat ions o r 

in isol ated loca ti ons th at are relati ve ly free of 

viru ses and th e in sects that transmit th em. But 

poorer fa rmers ca nnot always purchase seed. 

Nor do compani es th at export seed to deve loping 
countri es norm all y breed for v irus res istance. 

Breeders and v irologists at CIP are wo rkin g to 
incorporate v irus res istance into new va ri eti es. 

Indeed, some v iru s res istance is now ava il abl e in 

about a fourth of CIP-bred genotypes . Th e goa l is 

to combin e res istance to the three most common 

of th e more th an 25 known potato v iru ses : potato 
leafroll viru s (PLRV), potato viru s X (PYX ), and 

potato v iru s Y (PVY). PLRV and PVY are th e most 

w idespread and are re sponsibl e for signifi ca nt 

crop losses . 

Mapping Virus X and Y Nearly Complete 

From 1997 throu gh 2000, CIP pl ans to spend 
US $8 .7 milli on, o r about 10 perce nt of its 

re sea rch budget, on potato viru s co ntrol. Another 

$2.7 milli on will be devoted to sw eetpo tato virus 
res ea rch. " Viru s research ," says CIP Directo r 

General Hubert Za nd stra , "is as sophi sti cated as 
it is costl y. It is also an area w here th e Center is 

try ing to fill a gap left by the pri vate sector. Our 
experi ence is th at seed compani es are not eager 

to prov ide deve loping-country farm ers w ith 
v iru s-res istant va ri eti es." 

Maddalena Querci, a CIP 
molecular virologist who 
leads the Center's potato 
virus research project, 
expects cloned genes 
with resistance to potato 
virus X and Y to appear in 
CIP advanced breeding 
lines within three years. 

G. CHANG 
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Potato yellow vein 
disease (symptoms above) 
has tormented potato 
farmers in Ecuador and 
Colombia for more than 
50 years, causing tubers 
to wither and cutting 
yields by as much as half. 
But scientists are still not 
sure what causes it. 
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Zandstra notes that case studies on the inter­

action between potato plants and potato leafroll 

v irus, the most damaging of the potato viruses, 
are helping CIP researchers discover different 

types of genetic resistance mechanisms in potato 

species. The studies have shown that some genes 
act on virus multiplication , whereas others affect 

the transmission of the virus by aphids. By 

combining these genes, CIP breeders have 
developed genotypes that have resisted infection 

by PLRV through seven years of field trials . 
CIP virologists are collaborating with scien­

tists at the United Kingdom 's Sainsbury Labora­
tory to locate and label major resistance genes 

for potato virus X and potato virus Y through the 

use of molecular markers. The virus X resistance 

gene has been mapped at the Sainsbury lab and 
is currently being cloned, w hile work toward the 

mapping and screening of the Y resistance gene 

continues at CIP and at Sainsbury. Maddalena 
Querci , a CIP molecular virologist who leads the 

Center's potato virus research project, expects 
the cloned genes to appear in CIP varieties and 
advanced breeding lines within three years. 

OP virologists are also studying the potato 
spindle tuber viroid (PSTVd), one of more than a 

dozen plant viroids that were originally bel ieved 

to be v iruses that carry unusual characteristics. 

PSTVd causes deformed, spindle-shaped tubers, 

and can significantly reduce yields i n sus~_eptible 
culti va rs. PSTVd has also been found to interfere 

with the plant' s resistance to leafro l l virus. 
PSTVd is normally transmitted by p ysical 

contact between plants and througH true potato 

seed, but CIP virologists recentl y learned that it 

can also be transmitted by aphids h orn plants 

infected with PLRV. 

The Sweetpotato Challenge 

Virus research at CIP is not restricted to work 

on potatoes, howeve r. For example! sweetpotato 
virus disease (S PVD) is receiving increasing 

attention due to its impact on resource-poor 

farmers in sub-Saharan Africa. SPV [D is caused by 

the synergism between the aphid-b0rne 

sweetpotato feathery mottle virus (SPFMV) and a 
whitefly-borne v irus (WBV) . It is currently the 

Center ' s top priority for v irus resea ich in 
sweetpotato. 

In recent years, CIP researchers ' eveloped 

cultivars resistant to SPFMV, but the plants were 

found to be susceptible to sweetpouato v irus 

disease. Resistance genes for WBV are being 

sought in gene bank accessions, bu work on 

developing transgenic resistance us ing DNA 
recombination may be required should this effort 

fail to uncover a natural form of resistance. 

Resistance breeding is not the only defense 
against viral diseases of the sweetpotato. Because 
planting materials quickly become infected in 

the field , stocks must be renewed frequently, 
thus increasing the cost of production. The 
addition of virus resistance , it is believed , will 

al low poor farmers to use their seed for longer 
periods of time. 

Indeed, the use of healthy planting materials 

is a highly effective control measure for SPVD. 
In China, the world's largest produ <I:e r of 

sweetpotato, field experiments demonstrated that 

virus-free planting materials yielded two to three 
times more than those infected w it h\ the v irus. 

The Shandong Academy of Agricultural Sciences 
has es ti mated that over an area of ore than 

70,000 hectares, farmers ' yields inareased an 
average of 35% following the intro®uction of 

health y planting materials. 



"Our work w ith sweetpotato v iru ses is parti cu­

larly exc itin g for us," notes Salaza r, "as it in ­

vo lves some of our most upstrea m resea rch on a 

crop that addresses the con ce rn s of so me of the 

wo rld 's poo rest fa rmers and consumers. With 

some compa rati ve ly min or fin e-tunin g on the 

v iro logy side, we should be abl e to help fa rmers 

rea li ze more of the yield potenti al of thi s natu ­

rall y high yieldin g commodity ." 

Detection Kits Made Simple 

Viru s detect ion is the most impo rta nt co mpo­

nent of v iru s contro l. Wh en CIP 's v iru s resea rch 

progra m bega n in 1972, sc ienti sts re li ed on 
in d icato r p lants and v isual observa ti on of v iru s 

symptoms. CIP v irologist Lui s F. Salaza r was part 

of a group of about 25 in vesti ga to rs w ho deve l­

oped a sero log ica l v iru s detecti on technique in 

th e mid - l 970s . Th e enzyme- linked immun o­

so rbent assay (ELISA) remain s th e most se nsiti ve 

detect ion method in use, all ow ing sc ienti sts to 

determin e both the presence of a pa rti cul ar virus 

and its co nce ntration. 
CIP has pro du ced large numbers of use r­

fri end ly, low-cost ELISA kits, and d istri buted 

them th roughout the deve lopin g wo rld. M ea n­

whil e, resea rchers co ntinue to deve lop more 

powerful and less expensive kits. The use of 

these simpl e mobil e laboratories in tuber seed 
produ cti on and research is now routin e around 

the globe. 

Potato and Sweetpotato Pest and Disease Guides 

CIP recently published field guides 

for identifying the major pests, diseases, 

and abiotic stresses for potato ·and 

sweetpotato. The full-color guides, 

originally printed in English, are suitable 
for copublication and are currently 

being translated into Spanish, Bahasa 
Indonesia, and Vietnamese. CIP field 

guides can be purchased for US$10.00 

plus $5.00 for airmail delivery and 

handling (developing-country readers 

deduct 40% from the purchase price) by 

contacting the CIP Bookstore, Apartado 
1558, Lima 12, Peru. Purchase orders 

may also be sent by e-mail to: 

cipbookstore@cgnet.com. 

CIP has produced large 
numbers of user-fri endly, 
low-cost virus detection 
kits (above), and 
distributed them 
throughout the develop­
ing world. The use of 
these simple mobile 
laboratories in tuber seed 
production and research 
is now routine in many 
countries. 

R. MEDINA 

23 __ _ 



Think Globally, Act Locally: The Key to Success 
for India's True Potato Seed Program 

According to postharvest 
surveys, over 90 percent 
of the farmers in West 
Bengal who tried TPS 
minitubers wanted to 
keep planting them. 
Farmers said that it cost 
much less to plant 
minitubers, that yields 
were higher, and that the 
plants resisted late blight. 
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"I did not know what true potato seed 
was," said S.K. Bardhan Roy. That was 
in 1992. Roy had just joined West 
Bengal's Directorate of Agriculture, 
assigned to run Anandapore Farm, a 
research station 100 kilometers south of 
Calcutta. Four years later, Anandapore 
Farm was a major producer of true 
potato seed, the tiny botanical seeds 
that can be planted in the place of 
costly tuber seed. 

Potatoes are typically produced from tubers. 

Cut them up, or plant them whole, their offspring 

will be genetically identical to the tubers from 

which they came. But the potato plant, a close 

relati ve of the tomato, also produces fruits that 

contain true seeds, or, as purists call them, 

botanical seeds. These true seeds can be har­

vested, processed, and planted. 
Andean farmers were the first to use true 

seeds, also known as TPS. There is evidence in 

Andean folk hi sto ry that highland farmers used 

TPS to periodically clean their planting stoc ks 

and boost production. Today, modern plant 

breeders use true seeds to produce improved 

va ri et ies. The process invo lves hand-pollinating 

the female parent with pollen frorill a selected 

mal e parent. The resu lts are berries the size of 

small tomatoes, each of which contains hundreds 

of true seeds. The technique y iel s tin y amounts 

of seed sufficient for breeding pu rrposes, but not 

for commercial production. 

India: A World Leader in TPS 

In India, farmers produce soml 20 million 

metric tons of potatoes annually,_r aking it one 
of the wor ld 's top potato producers. Between 

1961-63 and 1991-93, India 's potato production 

increased from an average of 2.8 million metric 

tons to 15.7 million. Farmers managed this 

without TPS, but most of the ga ins came from 

added potato area rather than from higher yields. 

The key to higher y ields is the q uality of the 

planting material that farmers sovy . When they 

start w ith poorly stored, diseased } or damaged 

tubers, y ields drop dramatically. Making sure that 

there is enough good tuber seed to go around is 

the core of a successful potato production 

program . Thi s is eas ier said than Clone, however, 

especially in tropical India, w ith its long, hot 

monsoon summers. 

To keep potatoes from one sea on to the next, 

seed tubers must be refrigerated in cold-storage 

warehouses. These multistoried , cce ment-block 

buildings are found all over nortHern India, 

wherever potatoes are produced ir quantity. But 

how good is the planting material kept in a 

wa rehouse? Frequently, not very good. Most 

consists of tubers farmers recycle from one crop 

to the next. To plant just a hectare, farmers 

require from 2 to 2.5 metric tons of recyc led 

tubers. 

The advantage of TPS , Roy bel '1eves, is its 

potential to free farmers from deRendence on 

traditional seed systems in which disease-free 

tuber seed stock is multiplied at se lected researc h 

stations. This material , called " foundation" seed , 

then goes to state programs for adlditional multi­

plications. At the end of the chai l , which in­
cludes multiplication s on contrac, comes 

certified seed , w hich is sold to fa mers. By then , 

tuber quality is highl y va riable. In any case, less 

than 10 percent of the potato stoJks farmers plant 

annually consists of certified see . 



TPS: One Step Removed 

"TPS technology is ideal for West Bengal," 

Roy says, "because good tuber seed is hard to 

come by. Farmers get their seed stocks from 

Uttar Pradesh, most of it through private dealers; 

there is no guarantee as to quality or varietal 

purity." 

But in West Bengal, as elsewhere in India, TPS 

is not used to directly produce a commercial 

potato crop. TPS is still one step removed from 

its final, farmer-friendly form: the minituber, 

which is directly produced from TPS. Minitubers, 

which are grown in seedbeds, range in size from 

small peas to cherries, but produce plants that 

are equal to those grown from large tubers 

derived from the highest-quality seed sources. 

In 1995, the Anandapore Farm, one of six 

facilities set up by India's Ministry of Agriculture 

to produce TPS and TPS seedling tubers in West 

Bengal, produced 6 tons of minitubers from 1 

kilogram of TPS. A kilogram of minitubers costs 

no more than a kilogram of conventional, 

certified seed. That gives TPS minitubers a 

tremendous advantage. For yield, what matters is 

a tuber's quality and age, not its size. 

Parentage also counts. The female parent Roy 

used, MF-I, was developed by M.D. Upadhya 

and K.C. Thakur, breeders at CIP's regional office 

in New Delhi, in collaboration with Indian 

potato farmers S.N. Bhargava and his son Arvind. 

For the male parent, Roy used TPS-13, also 
developed at CIP-Delhi. Disease-free planting 
stocks for both parents were produced at the 

Central Potato Research lnstitute's research 

station in Uttar Pradesh. 

TPS Production Tops 10,000 Hectares 

To convince local farmers, whose holdings 

rarely exceed half a hectare, West Bengal's 

extension service has distributed TPS minitubers 

to some 150 farmers in five districts of the state. 

The result: potato yields from minitubers reached 
32 metric tons per hectare, much higher than the 

24 tons averaged by Kufri Jyoti, the favorite local 

variety. 
According to the extension service's 

postharvest surveys, over 90 percent of the 
farmers who tried TPS minitubers wanted to keep 

C. ROSSENO UFF 

planting them. Farmers said that it cost much less 

to plant minitubers and that yields were higher. 

Their experience confirmed that a crop of TPS 

minitubers resisted late blight, a trait the genetic 
makeup of TPS minituber progeny reinforces . 

With TPS, each seed produced, and each plant 

generated from a seed, is genetically distinct. So 

when late blight tries to spread from plant to 

plant, it has to overcome the genetic barriers 
built into each. 

Because of this genetic variability, anyone can 

spot a field of TPS-generated plants, for the 
height, bushiness, and leaf configuration of each 

plant is somewhat different. Nonetheless, the 

size, color, and shape of the tubers developing 

underneath the plants are uniform. Only farmers 

who harvested too early complained about tuber 

size. To reach maturity and, hence, general 

uniformity, minitubers need just 90 to 100 days. 

When left in the ground for that period of time, 

the TPS potatoes harvested are comparable in 

size to the popular Kufri Jyoti variety. 
For many farmers, however, the key advantage 

is flexibility. A TPS minituber is only one multi­
plication old, which makes it much younger than 

either certified seed or farmers' recycled seed. 
Once the minituber-generated crop is mature, 

farmers can sell it or hold the tubers as seed 
stock to replant. The tubers so retained are now 

A potato seedling 
emerging from a true 
seed, shown here at a 
scale of 3:1. 
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TPS Arithmetic 

fu ll -s ized, but they are st i l l you nger and more 

v igorou s, and have gre ater d isease res istance 
than th eir co nven ti onal ri va ls. Fa rmers w ho p lant 

m initubers get depend ab le, f irst-generation, hi gh­

qua lity seed at a reasonable pr ice. 

"Th e f i rst step," Roy sa id, " is to accustom 

fa rmers to mini tubers ; th e next step is to show 

them how to prod uce th eir own minitubers from 

TPS. " 
Furth er north , in th e states of Uttar Pradesh 

and H arya na, farmers have already taken Roy ' s 

" next step." Four years ago, Jagb ir Singh Mann 
and hi s w ife Sa rl a Mann , potato fa rme rs in 

H arya na state, got 5 grams of TPS. From this , 

they grew mi n itubers. Now they have 15 hect­
ares of potatoes descended from the ir or igin al 

m ini tuber crop. And they are not alone. Ind ia' s 

fa rmers current ly have more than 10, 000 hect­

ares of TPS-generated mi n itubers and potatoes 

under produ ction. Wi th the multip li er effect, th at 

total is expected to mount qui ck lyj . Asked if the 

marketin g qu ali ty of hi s mini tuberr-generated 

potato crop was good enoug h, Ja b ir rep li ed, " If 
it wasn ' t, I wou ldn't have so much of it. " He is 

now growing m ini tubers to se ll to other fa rmers. 

Fo r the 1 996-97 crop, he sowed some 400 grams 

of TPS in hi s seedbed , harvest in g enough 

mini tube rs to cover 3.5 hectares. 

A decade ago, cr it ics th ought mass produ ct ion 

of TPS was not feas ib le. They were wrong. A 
decade ago, crit ics thought TPS-generated 
potatoes wo uld vary too mu ch in hape, size, 

and co lo r to be m arketed co mm errc iall y . W ron g 

aga in. W hat made for success was the hea lth y 
gi ve and take between upst ream r search central­

ized at CIP and the downstream wob lem-so lving 
approac h of nat ional and loca l programs . W ith­

out suc h coo perat ion, the criti cs would be th e 
w inners and West Benga l' s smal l otato fa rm ers 

the losers. 

M. HIDALGO 

3 plants 100 berries 20 grams 
of seed 

1 00-square-meter 
seedbed 

30,000 
seedling tubers 

1,000 seeds 
per gram 

planting rate is 
normally 100 seeds 

per square meter 
sufficient o plant 

1 hec are 

This illustration traces the process required to generate enough seedling tubers to plant 1 hectare of potatoes fr m just 20 
grams of true potato seed (TPS). The arithmetic involved is as simple as it is elegant. Potato plants produce berr s that 
contain true seeds. One gram of TPS contains 1,000 tiny seeds. Twenty grams of TPS is sufficient to plant a seed ed 1 00 
meters square. This 100-square-meter seedbed produces 30,000 seedling tubers that we igh approximately 500 k lograms, 
enough to plant 1 hectare. That is a far cry from the 2.5 metric tons of conventional seed tubers required per h ctare. 
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Chacasina: True Seed in the Andes 

In Peru's mountainous Callejon de 
Conchucos, 300 kilometers north of 
Lima, potato farmers are growing crops 
that produce an average of 45 tons per 
hectare, roughly three times the national 
average, and on a par with commercial 
yields in the United States and Europe. 
What's more, they have done it despite 
an extended drought and a late blight 
epidemic. 

The fa rmers' success is large ly du e to a tru e 

potato seed (TP S) hybrid know n loca ll y as 

Chacasin a. Sel ected in 1993 by CIP sc ienti st 

Ro lando Cabell o, Chacas in a incorpo rates the 
hi ghl y pri zed culinary qu alities of its traditional­

type fem ale parent, Yun ga y, wi th th e hi gh 

producti v ity, ea rl y maturity, and late b li ght 

res istan ce of its CI P breedin g lin e parent. 

Yun gay w as or igin all y deve loped in the 1950s 
by Ca rl os Ochoa, a CJ P taxonomi st and pl ant 

expl orer. Adapted to highl and co ndi t ions, 

Yungay grows we ll in poo r so il s and is tol era nt 

of d rought and mild fros t. Consumers apprec iate 
its crea my co lo r and melt-in-your-mouth texture. 

Its major drawbac k is its susceptibility to late 

b li ght. Moreover, as w ith most Andea n potatoes, 

the qu ality of its seed deteri orates qui ckl y- a 
major probl em fo r cash-poor fa rmers w ho tend to 

put off buyin g new pl antin g materi als until y ie ld s 

are un acceptabl y low. 
CIP eco nomi st H ugo Fano says th at the 

Ca ll ej 6n de Co nchu cos is typ ica l of many hi gh­
altitude Andea n env ironments. Infrastru ctu re is 

basi c at best. D rought is the rule rather th an the 

except ion, and p lant di seases are a constant 

threat. Farmers have littl e money to in vest in 

agri cul tural in puts, and mu ch of w hat th ey grow 

they consume themse lves . Yet fa rm fa mili es are 

extremely qu ali ty-consc ious. "Throughout the 
And es, th e most impo rta nt co nsid erat ion is 

fl avor," Fa no says. " Chacas ina doesn' t just 

produ ce hi gher y ield s-peopl e also like it. " 

Instead of reserving two 
tons from every hecta re 
of harvested potatoes for 
use in the next planting, 
farmers who grow TPS 
hybrid Chacasina can 
plant just 300 kg-and 
get hi gher yi elds than 
with conventional 
varie ti es. 

A . SULIMANO 
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In Search of Seed 

CIP's involvement in the region began in 1992 , 
w hen an Italian priest, Hugo De Censi, came to 

Lima from the drought-plagued tow n of Chacas in 
search of potato seed to bring back to his hungry 

parish. As in man y potato-growing communities, 

Chacas farmers lacked seeds to plant after four 

yea rs of severe drought. In response, Cabello 

provided De Censi with a bag of TPS from a 

w hite-fleshed variety called Gringa, then quickly 

set to breeding w hat would come to be know n as 

Chacasina . When the new variety was read y, 

Cabello and other CIP scientists helped the parish 

begin producing sexual seed for itself. 

The new culti var differs from other TPS be­

cause its parents can be cross-pollinated naturally 

as they grow side by side in the fi e ld to produce 

uniform true seed . This is possible because its 

mother, Yungay, is male-sterile and its CIP father 

is a prolific pollen producer. 

In 1995, with financial help from the govern­

ment of Peru and the United States Agency for 

International Development, CIP decided to 

deepen its commitment. This enabled the parish 

to build seedbeds, nurseries, and wa rehou ses­

not just in Chacas, but also in five nearby prov­

inces. By the end of 1996, Chacasina was being 

grown in 11 test plots and more than 100 farmers' 

fields. " The farmers adapt much more quickly 

than the scientists do," says Fano. "They see what 

needs to be done and they go out and do it. " 

Results have been more than encouraging. 

" Local farmers are accustomed to harvesting 

between 3 and 1 0 kg of potatoes for every kilo­

gram of seed potatoes they plant," Fano says. 

" With Chacasina-which is planted in the form of 

small minitubers- yields have been between 20 
and 42 kg per kg of seed. " Instead of reserv ing 

tw o tons from every hectare of harvested potatoes 

for use in the next planting, farmers can plant just 

300 kg-and get much higher yields. That ' s on 

top of the fact that Chacasina seed is about half 

the price per kg of the other high-quality seeds 

available on the market. After just two years , the 

project is virtuall y paying for itself. 

"This year, we ' re not getting any seed from 

outside," reports Edmundo Egusquiza, a Chacas 

schoolteacher w ho is helping coordinate the 

project. Egusquiza says the community hopes to 

produce at least 200 kg of TPS in 1 r 97, enough 

for more than 4 ,000 hectares- far rm ore than 

what is needed. 

Questions Remain 

For CIP scientists, several questions still need 

to be answered . Noel Pallais, w ho heads the 

project, says that it remains to be seen how 

many generations of seed potatoes Chacasina 

will produce before the quality deteriorates 

beyond usable leve ls. And while few people in 

the Callej6n de Conchucos turn up their noses at 

the quality of Chacasina, consume rc preferences 

in other Andean regions differ. The evidence 

indicates that similarly robust hybr "ds-matching 

local tastes and needs-can be protJ uced for 

these areas. 

Farmers trained in traditional farming meth­

ods also need to learn how best to ake advan­

tage of the new technology. Recog frizing this, in 
September 1996, scientists from Cl , Peru ' s 

Ministry of Agriculture (INIA), and the National 

Agricultural Uni ve rsity at La Molina presented a 

series of workshops in Chacas and other towns 

covering TPS production to fertilizer and water 

management. I 
"In the to w n of Llamellin, tw o fa rmers we re 

so happy with the course that the y cried at the 

end, " says Rolando Cabello. "One of the priests 

who helped organize the workshor:i told us that 

what w e had done came from hea\hen , that it 

was something supernatural." 

Edmundo Egusquiza is a religio s man, but 

his assessment is more down to earth. " Now we 

have a stock of seed," he says. "lt'J good to 

know that we are protected if anytming should 

happen. " 

Editor's Note: Regrettably, in March 7 997 
something did happen. A priest ass ·gned to the 
project was killed by an unknown gunman. 
Reliable sources believe that the tragedy was not 
the act of terrorists. Ironically, the 7 997 harvest 
of TPS- some 300 kg of seed- max have 
equaled the annual record set by commercial 
TPS producers in other parts of Latin America 
and in Asia. Reliable sources indicate that the 
Chacasina project will continue in the future 
without outside assistance. 



UPWARD: Asian Network Bringing 
Users into Research Process 
A long-standing complaint against agricul ­
tural science is that it often imposes solu ­
tions from above. One CIP initiative ad­
dresses that criticism head-on. 

On the Philippine island of M ind anao, re­

sea rchers are wo rking w ith rural women to 

in crease th e contribution of home ga rdens to the 

biodiversity of an upl and waters hed. In the 

process, th ey are enh ancing so il fert ility and 

improving household food security. In Indones ia, 

fa rmers and sc ientists are co ndu ctin g experi­

ments on integrated crop management of 

sweetpotato, building on successful expe ri ences 

w ith other crops. 
Both projects are sponsored by U sers' Per­

specti ves w ith Agr icultural Resea rch and Deve l­

opment (UPWARD), w hi ch brings together 

sc ienti sts from va riou s di sc iplines w ith fa rm 

fa mili es, t raders , processors, and co nsum ers. 

Part ic ipants appl y their ex peri ence and experti se 

to a prob lem-based agend a. Th e network, 

estab li shed in 1990 and fund ed by The Nether­

lands, is coo rdinated from CIP 's li aison offi ce in 

Los Banos, Philippines. 
UPWARD has sup ported nea rl y 50 proj ects in 

six As ian countri es, w ith research topi cs ranging 

from crop product ion and genet ic resources 

conservation to processing and market in g. 

Network coo rdin ator Gordon Prain , a CIP 

anth ropo log ist, says that th e pro jects have not 

onl y helped sc ientists and users make headway 

on criti ca l iss ues in agricultural resea rch, but 
they have also led to a bette r understa ndin g of 

As ian root crop ag riculture and food product ion 

systems in general. 
" By pay ing c lose attenti on to how the systems 

rea ll y work, we ca n lea rn substantia ll y mo re 
about ac hi eva ble opti ons for improvement," he 

says. 

Taking the Less-Traveled Path 

D indo Ca mpilan, assistant UPWARD coo rdi­

nator, says th at the proj ects have se rved as a 
ve hi c le fo r testin g a va ri ety of use r-partic ipatory 

methods and tools. Sc ienti sts share ex per iences 

and eva lu ate their resea rch in li ght of their 
interact ion w ith loca l users. These di scuss ions 

also prov ide a basis for academi c debate on 

more genera l approaches to agricu ltura l research 

and deve lopment. 
Ce li a T. Cast ill o, fo rm er CIP Board Cha ir an d 

Professor Eme ritu s at the University of the 

Philippin es at Los Banos, notes th at UPWARD 
has chosen a compli cated and diffi cult course. 

" But perhaps it is t ime to venture onto less­

trave led paths in mo re margin al areas and in 

less-favored crops," she adds . 

Castill o, w ho is senio r adv isor to UPWARD, 
contends that the traditional tran sfer of techno l­

ogy is undergoing a transform ati on. More and 
more, she says, sc ienti sts are li sten in g to farmers 

and lea rnin g from their practi ces. Thi s is re­

fl ected in the growi ng importance of gender 

analys is, the use of traditional landraces in 

im proved crop va ri et ies, fa rmer partic ipatory 
breed ing, the in co rporat ion of soc ial and eco­

nomi c data w hen characteri z ing ecosystems, on­

farm resea rch and conservation, and the deve lop­
ment of fa rmer-tested methods for integrated 

pest, nutr ient, and wate r management. 

On the island of 
Mindanao, UPWARD 
researchers are working 
with rura l women to 
increase the contribution 
of home gardens to the 
biodiversity of an upl and 
watershed . In th e 
process, farm ers are 
enhancing soil fertility 
and improving household 
food security. 
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Local Control 

Proponents of the UPWARD approach believe 

that the results are often more profound than 

those produced by more traditional research 

systems. In Jingning county in China's Zhejiang 

province, for instance, researchers , extension 

w orkers, and farmers together evaluated a 

number of options for boosting potato production 

and expanding the area under culti vation (see 

following story) . Those involved in the project 

say that the cooperative approach helped trans­

form potato into a cash crop in that area. 

In the Terai region of eastern Nepal, research­

ers and potato farmers have jointl y undertaken 

on-farm trials to test both indigenous practices 

and research-generated technologies for inte­

grated management of late blight disease. They 

have found that adjusting planting dates, chang­

ing some cultivation practices, and adopting 

improved potato varieties allow farmers to 

reduce fungicide use while keeping late blight 

under control. More work is being done to 

explore w ays to avoid losing stored potatoes to 

pests and diseases. 

On the northern coast of Vietnam, farm 

families are working with local development 

agencies and national researchers to adapt 

sweetpotato as a novel raw material for starch 

and noodle processing. By using sw eetpotato 

starch , in combination w ith the more traditional 

starch made from the Andean canna root (Canna 

edulis), farmers have improved product quality 

and increased profitability by reducing raw 

material costs. 

Prain notes that researchers have long used 

farmers ' and consumers' ideas to identify prob­

lems and refine research agendas. For the last six 

years, UPWARD has gone one step further: 

incorporating users in the research process itself. 

Now, he says, it is time for governments and 

institutions to make the user-perspective ap­

proach standard operating procedure and bring 

agricultural research and development more 

under local control. 

UPWARD Project 
Reduces Poverty 
in China 
Poor farmers in the southern mountains of 

China's Zhejiang province traditionally relied on 

upland potatoes in the winter months for both 

food and livestock feed . Under mandatory quota 

systems, however, they were com~elled to grow 

winter wheat, even though heavy rains made the 

region unsuitable. 

That changed with the economic reforms of 

the late 1980s, when growers wer given more 

freedom to select their crops. In Jingning 

county, enterprising farmers at lower elevations 

began replacing winter wheat witll potatoes, 

timing harvests to have tubers in the markets 

when demand and prices peaked. 

At the same time, field trials caruied out by 

provincial and local research scien t ists showed 

that w hen potatoes were grown betibre rice in 

paddy fields, y ields of both crops rose substan­

tially. The improvement was especially marked 

at higher elevations, where most paddy fields 

remained fallow follow ing the rice crop. 

Enter UPWARD 

Those events coincided with the establishment 

of the UPWARD network. As one o its initial 

projects in 1991 , UPWARD began assessing 

options for increasing potato production in the 

rice-based cropping systems in Zhe"iang prov-

i nee. Work focused on Ji ngn i ng co urnty, one of 

Zhejiang's poorest areas. 

In line with the netw ork's goal of reducing 

poverty, the project sought to boos food produc­

tion and raise household incomes. Likew ise, 

project activities were designed to tap the skills 

and energies not just of researchers and exten­

sion w orkers , but of farmers, consumers, and 

policymakers . The goal was to join t ly develop 

and test technology innovations appropriate to 

the real needs of the people in the roject area. 



The princ ipal resea rcher was Zhang Rent ian of 

th e Zheji ang Academy of Agri cul tural Sc iences, 

located in th e provincial cap ita l of H angzhou, 

400 k il ometers north of Jin gnin g. Th e proj ect was 

coord inated by Wu Jianhu a of th e Jin gnin g 

Burea u of Agri cul ture. Both hoped that improve­

ments in potato producti on in Jingnin g county 

would eventuall y spread throughout Zh eji ang. 

Major Changes in Production 

Th ey appea r to have bee n ri ght. Wh il e pro­

du cti on of other w inter c rops has dec lined 

stead il y, potato prod uct ion has grown dramati­

ca ll y. Zh ang and Wu estim ate th at prov in c ial 

potato prod uct ion ex panded by 40 thousa nd ton s 

(mo re than 9 thousand tons in Ji ngning alone) , 

w hereas revenues increa sed by US$3.7 million 

during the first fi ve years of the project. They say 

th at mu ch of th e inc rease ca n be traced to 

proj ect act iv iti es, w hich in vo lved : 

• Co nv in c in g farmers and loca l leaders of th e 

va lu e of growing potatoes in predom in antly 

ri ce-grow ing areas; 

• In trodu c ing technology to sho rten th e 

potato-g rowi ng season (e.g., ea rl y-m aturin g 

vari eti es, plastic ground cove rs, improved 

row des ign, and changes in the timing of 
ferti I izer applicati ons); 

• Im prov ing the qua lity and hea lth of potato 

seeds; 
• Co ndu ct in g (in cooperati on w ith th e loca l 

governm ent) more than 35 0 trainin g ses­
sions fo r more than 18,000 farmers; and 

• Prod uc in g and distributing trainin g guides . 

Dramatic Impact on Poverty 

"Wh at makes the project so impress ive is not 

the speed of its deve lopment," says Ce li a T. 
Castill o, UPWAR D senior adv iso r. " It is the 

dramat ic impac t on redu c in g poverty in one of 

th e poorest count ies in the prov in ce ." 

In Jingnin g cou nty, th e planted are a of paddy­
fi e ld potato rose from 200 hectares to 2,000 
hectares, thu s effect ive ly transfo rmin g a ce rea l­

based fa rmin g system into a potato-ce ntered one. 
Th e effect on house ho ld in comes has been 

impressive . In one target vill age, 12 fa rm house­
ho lds each pl anting one-sixth of a hectare of 

potatoes in 1996 boosted th eir net annu al 

earnin gs to $609-more than eight times the 

average yea rl y in come of cou nty fa rmers in 

1995 . 

In upl and areas, in come ga in s ca n be indirect, 

Zhang says . At elevations above 300 mete rs, 

farmers tend to use about half of th eir potato 

harvest to feed pigs, thu s in creas in g the ir fam il y 

protein intake and generat in g manure for fe rt il­

izer fo r other crops. Above 800 meters, pl anting 

potatoes has boosted ri ce yields by as mu ch as 
20 percent; combining the two crops, annu al 

food produ ct ion per land are a can more th an 
double. 

Seed mu lt ipl ication and supply have been 

long-standin g prob lems for Zh eji ang potato 
farm ers. Th e UPWARD project eva luated 45 

va ri eti es from oth er parts of Chin a, and sc ree ned 
and introdu ced four fo r loca l use . These were 

planted by mo re th an 300 househo lds in 1996 

and are being multi p li ed fo r 199 7. M eanw hil e, 

the prefe rred loca l va ri ety, Mongo li a Big Potato, 

is bein g fi eld-purified and multipli ed fo r seed in 

the high mounta in s, w here d isease pressure is 

less in tense . Zhang says that the prefere nce of 

low land farmers for hi ghl an d seed is a boo n fo r 

hi ghl and fa rmers. 

Castill o desc ribes th e project's ac hi evement as 
a "conflu ence of many factors , non e of w hi ch by 

itse lf ca n exp lain success. A ll th e components­
po li cy, ecosystems, techno log ies, markets, 

training, app lied resea rch, and loca l institu t ional 
in vo lvement-seem to have come together." 

./ 

In China's Jingning 
county, the planted a rea 
of padd y-fie ld potato rose 
from 200 hectares to 
2,000 he cta res, thus 
effectively tran sfo rmin g a 
cereal-based farming 
system into a potato 
centered one. In one 
target village, farmers 
boosted net annual 
earnings to $609, more 
than eight tim es the 
average yea rl y income of 
other loca l farmers . 
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Cl P's home page on the World Wide Web is the front door to the Center's Web site, located at http://www.cipotato.org. 
The home page provides connections to extensive, up-to-date information about the Center' s crops, research programs, 
and regional and training activities. Designed for use by diverse groups of Center stakeholders, the home page allows 
users to guide themselves to files ranging from basic information about potato history to complex scientific and technical 
data. The home page also includes full-text copies of Cl P's impact case studies. Over time, the Web site will be updated to 
expand user access to other publications and to Center research and bibliographic databases. 

Information Technology: Compatibility, Perform nee, 
and Savings 

In 1996, financial, logistics, and e-mail systems were migrated to the new NT syst ms 
architecture, which was established in 1995 to achieve substantial cost savings an perfor­
mance benefits. With NT servers also operational at PROINPA in Cochabamba, B livia, and 
CIP-Quito, all key regional offices should have computer systems compatible with CIP-Lima 
in 1997. The CIPFIS financial management system (see pages 34-35) was the first o take 
advantage of CIP's global systems compatibility. 

This first year of operations of the CGIAR integrated voice and data network (IVDN) 
has provided headquarters with improved e-mail performance, substantial cost sa ings on 
international telephone and FAX calls, and fast, on-line access to the Internet. Ti ely access 
to international databases now benefits both scientific and administrative staff in ima. 

CIP continues to strongly support the SINGER project (the CGIAR's Systemw de Infor­
mation Network for Genetic Resources). In April 1996, CIP became the first CGI R center 
to give the international community access to data on germplasm via the Internet nd World 
Wide Web. In May, two staff members presented CIP's fully operational prototyp system at 
a SINGER training workshop held in Africa. 
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Finance and Administration 
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CIP's 1996 in come total ed a reco rd $26.3 
milli on, 6% above 1995 f igures. Of the total 

in co me for the yea r, the Center received $22. 1 
milli on (84 %), a f igure that in c ludes $1 .5 mi ll ion 

in other in come. Th e accounts rece ivabl e 
balance was $4.2 mi lli on (16%). 

The Center has been gradua ll y rebuilding its 
rese rve account, w hich reac hed $ 1 .1 mi 11 ion at 

th e end of 1996, an increase of near ly 30% ove r 
1995 . The Ce nte r was abl e to co ntinu e doin g thi s 

through sav ings in operat in g expenses. 

CIP uses a ce ntrali zed cas h management 
syste m, w hi ch integrates al I Center cash transac­

t ions, in c lu din g th ose at head qu arters and at 

reg ional and li aiso n offices . The system opt i­
mizes cash ava il ab le for operati ons and short­

term investment, thus redu c ing borrowin g. 

A lth oug h $4.2 mi lli on is rece ivab le from co ntri­

buti ons pl edged fo r 1996, cas h fl ow improved 
compared w ith 1995, and reco urse to cred it lin es 
rema in ed steady at fewer than 25 days. 

BALANCE SHEET (US$000) 

Current Assets 

Cash and short-term depos its 

Securiti es 

Accou nts rece iva bl e: 

Donors 

Empl oyees 

Oth er 

In ve ntor ies 

Prepaid ex penses 

Total 

Investments 

Loans to employees 

Fixed Assets 

Property, plant, and eq ui pment 

Less acc umul ated deprec iat ion 

Tota l 

Operational expenses by activ ty (%) for 
1996 and 1997 (estimated). 

Area 

Research 

Training 

Information 

Administration 

Genera l Serv ices 

Deprec iati on 

Operating Fund 

Tota l 

1996 

1996 

70 

5 

3 

8 

10 

3 

100 

Year ended 31 Decem 

6,50 1 

81 

3 ,485 

388 

292 

863 

998 

12 ,608 

483 

379 

2 1,365 

(1 1.502) 

9,863 

I 
er 

199 7 

71 

5 

3 

8 

9 

3 

100 

1995 

4 ,3 47 

89 

3,873 

404 

2 19 

84 5 

1 350 

11 , 127 

572 

335 

20,674 

(10,976) 

9,698 



'1if CIPFIS97 - CIP Financial Information System l!!ll'~Ef 

On-line 24 hours a day, 
365 days a year, the CIP 
Financial Information 
System (C IPFIS) provides 
research managers and 
admini strators with 
imm ediate access to 
current budget status from 
headquarters or from the 
Cente r's regional 
locations. The system, 
developed at CIP to 
increase operational 
efficiency and optimize 
cash management, has 
prove n highly effective. 

BALANCE SHEET (US$000) 

Current Liabilities 

Short-term loa ns 

Advances from don ors 

Accounts payab le: 

CIPFIS Windows Version £j 

International Potato Center ( CIP) 
Copyright - 1997 CIP 
Made in Peru 

MUM!'''' 

CIPFIS 
CIPFIS is an evolving financial 
tool to meet your needs 

1996 

414 

5,834 

for windows 

Carlos Nino Neira Ramos 
Chief Financial Officer 

R. NOVOA 

1995 
Year ended 31 Dece mber 

393 

5 ,049 

Research contracts a nd orga ni zation s 1,554 1,3 17 

Suppli e rs a nd taxes 1,010 972 

Provis io ns for severance 

indemniti es __51_ M 

Total 8,864 7,795 

Long-term Loan 515 686 

Accruals and Provisions 672 443 

Net Assets 

Capi tal in vested in fixed assets 9,863 9,698 

Cap ita l fund 2,34 1 2,332 

Operat in g fund 1 078 778 

Total 13 ,282 12 ,808 

• • • • • 
• • 
• The table below 
• summarizes CIP's • • finances in 1996. A 
• complete, audited • • financial statement by 
• Coopers & Lybrand is 
• • published separately, 
• and can be requested 
: from the Chief 
• Financial Offi ce r at 
: CIP headquarters in 
• Lima, Peru. 
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DONOR 
(ranked by levels of contribution in US$000) 

UNRESTRICTED NON-AGENDA 
& RESTRICTED 

Swiss Agency for Development 
and Cooperation 

European Commission 

German y-BMZ/ GTZ 
World Bank 
Inter-American Development Bank 

Japan 
United States Agency for International 

Development 
Netherlands 
United Kingdom Overseas Development 

Administration 

Swedish International Development 

Cooperation Agency 
Danish International Development Agenc y 

Canadian International Development Agenc y 
Austral ia-ACIAR 
International Development Research Centre 

Belgium 
Austria 

United Nations Development Programme 
International Serv ice for National Agricultural 

Research 

Luxembourg 
France 
Asian Development Bank 

Norway 

Islamic Republic of Iran 
China 

4,638* 

1,900 
1,626 

1,600 

1,590 
1,400 

1,347 

1,249 

1,080 

1,038 
999 

803 
662 

529 

512 

425 

370 

290 
250 
241 

232 

139 
100 

90 
Korea 60 

Spain 50 
International Centre for Research in Agroforestry 45 

India 37 

OPEC Fund for International Development 
Weizmann Institute of Science 
Ministerio de Economia y Finanzas (Peru ) 
International Fund for Agricultural Development 
Food and Agriculture Organization of the 

United Nations 
ILEIA (Information Centre for Low External 

Input and Sustainable Agriculture) 
Natura I Resources Institute 
International Plant Genetic Resources Institute 

CARE Peru 

USAID/Centro Internacional de Agricultura Tropical 
USAI D/ U n iversity of Georgia 

* Includes $2 .7 million in netw ork and country researc h projects. 

27 

25 

505 

300 

11 

466 
57 

50 

50 
45 
40 

26 

9 

5 



Staff in 1996 

D IRECTORS 
Hubert Zandstra, PhD, Director General 

Jose Valle-Riestra, PhD, Deputy Director General 

for Finance and Administration 

Peter Gregory, PhD, Deputy Director General for 

Resea rch 

Roger Cortbaoui, PhD, Director for Intern ational 

Cooperation 

Edward Fren ch, PhD, Associate Director for 

Resea rch (since May) 

George Mackay, MS, Director of Genetic 

Resources 2 

P ROG RAM LEADERS 

Production Systems 
Thomas S. Walker, PhD 

Germplasm Management and Enhancement 

Ali Golmirzaie, PhD 

Disease Management 
Edward French, PhD (until April) 

Luis F. Salazar, PhD (since May) 

Integrated Pest Management 
Fausto Cisneros, PhD 

Propagation, Crop Management 
Mahesh Upadhya, PhD 

Postharvest Management, Marketing 

Gregory J. Scott, PhD 

G. CHANG 

I NTERNATIONAL COOPERATION 

(country) = post location, but activity regional in 

scope 

country = post location 

Latin America and the Caribbean (LAC) 

Fernando Ezeta, PhD, Regional Representative 
(Peru) 

Liaison Office-Ecuador 

Charles Crissman, PhD 

Sub-Saharan Africa (SSA) 
Peter Ewell, PhD, Regional Representative (Kenya) 

Liaison Office-Nigeria 
Humberto Mendoza, PhD 4 

Middle East and North Africa (MENA) 

Aziz Lagnaoui, PhD, Regional Representative 
(Tunisia) 

Liaison Office-Egypt 
Ramzy El-Bedewy, PhD 

South and West Asia (SWA) 
Sarathchandra llangantileke, PhD (India), Regional 

Representative 

East and Southeast Asia and the Pacific (ESEAP) 
Peter Schmiediche, PhD, Regional Representative 

(Indonesia) 

Liaison Office-People's Republic of China 
Son g Bo Fu, PhD 

Liaison Office-Philippines 
Gordon Prain, PhD 

INTERNATIONALLY RECRUITED STAFF 
Departments 

Breeding and Genetics 
Juan Landeo, PhD, Acting Head of Department, 

Breeder4 

Humberto Mendoza, PhD, Geneticist (Nigeria) 4 

Edward Carey, PhD, Breeder (Kenya) 4 

Enrique Chujoy, PhD, Geneticist (Indonesia) 

II Gin Mok, PhD, Breeder (Indonesia) 

Haile M. Kidane-Mariam, PhD, Breeder (Kenya)• 

1 Staff who jo ined during the year 
2 Staff w ho left during the yea r 
3 Staff funded by spec ial projects 
' Proj ect leader 
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Genetic Resources 
Ali Golmirzaie, PhD, Geneticist, Head of 

Department4 

Carlos Arbizu , PhD, ARTC Consultant3 

Marc Ghislain , PhD, Molecular Biologist4 

Michael Hermann , PhD , Andean Crop Specialist 

(Ecuador)4 

Z6simo Huaman, PhD, Germplasm Curator4 

Koshun lshiki , PhD, Associate Expert, Ecuador2 

Carlos Ochoa, MS, Taxonomist, Consultant 

Peter Schmiediche, PhD , Breeder 

Bodo Trognitz , PhD, Geneticist4 

Kazuo Watanabe, PhD, Cytogeneticist (USA )2 

Dapeng Zhang, PhD, Breeder4 

Nematology and Entomology 
Fausto Cisneros, PhD, Entomologist, Head of 

Department4 

Ann Braun , PhD, Ecologist (/ndonesia) 4 

Aziz Lagnaoui, PhD, Entomologist (Tunisia ) 

Nicole Smit, MS, Associate Expert, Uganda 3 

Jean Louis Zeddam , PhD , Entomov irologist 

Pathology 
Luis Salazar, PhD, Virologist, Head of 

Department 

John Elphinstone, PhD , Adjunct Scientist, UK 

Gregory A. Forbes, PhD , Plant Pathologist 

(Ecuador) 4 

Edward R. French , PhD , Bacteriologist4 

Teresa lcochea, PhD, Pathologist, Consultant4 

Upali Jayasinghe, PhD, V irologist (Philippines) 4 

Rebecca Nelson , PhD, Molecular Pathologist' 

Pedro O yarzun , PhD, M ycologist (Ecuador)3 

Sylvie Priou, PhD, Bacteriologist3 

Maddalena Querci , PhD , Molecular Virologist4 

Lod J. Turkensteen , PhD , Adjunct Scientist, 

Netherlands 

Physiology 
Mahesh Upadh ya, PhD, Breeder, Head of 

Department4 

Yoshihiro Eguchi , MS, Associate Expert 

(lndonesia )3 

Ramzy El -Bedewy, PhD, Breeder, Egypt 

Vital Hagenimana, PhD, Physiologist (Kenya) 3 

Oscar Hidalgo, PhD, Senior Seed Specialist4 

Sarathchandra llangantileke, PhD, Postharvest 
Specialist (/ndia) 4 

Noel Pallais , PhD, Physiologist4 

Christopher W heatley, PhD, Posth rvest 

Specialist (lndonesia )4 

Social Science 
Thomas Walker, PhD, Economist, Head of 

Department
4 I 

Johan Brons, MS, Associate Expert (Philippines )U 

Alwyn Chilver, MS, Associate Expert, !ndonesia 3 

Charles Crissman , PhD, Economist! (Ecuador) 4 

Peter Ewell, PhD, Economist (Ken Y(a) 4 

Robert Jan Hijmans, MS, Associatl Expert 3 

Jan Low, PhD, Economist (Kenyal2 r 

Gordon Prain , PhD, Anthropologi s~ (Philippines)4 

Gregory Scott, PhD, Economist4 I 
Julia Wright, MS, Associate Expert2 

Training 
Patricio Malagamba, PhD, Head o~ Department 

Communications 
Edward Sulzberger, MS, Acting Head of Unit 

(from Sept.) 

Bill Hardy, PhD, English and Spanish Writer/ 

Editor, Acting Head of Unit (until Sept. ) 

Information Technology 
Anthony Collins, MS, Head of Uni 3 

Directors' Offices ~ 
Office of the Director General 
Edward Sulzberger, MS, Senior Ad iser 

Office of the Deputy Director General for 
Research 
Jose Luis Rueda, PhD, Coordinato r. Andean 

Natural Resources 

Special Country Projects 
FORTIPAPA, Ecuador 
Alberic Hibon, PhD, Economist, Team Leader" 3 

PROINPA, Bolivia I 
Andre Devaux, PhD, Seed Specialist, Team 

Leader3 

Enrique Fernandez-Northcote, Ph[!), Virologist3 

Javier Franco, PhD, Nematologist3r 
Graham P. Thiele, PhD, Technology Transfer 

Specialist3 



Uganda 
Nicole Smit, MS, Associate Expert3 

Consortium 
CON DESAN 
Robert Jan Hijmans, Ir, Associate Expert3 

Miguel Holle, PhD, Biodiversity of Andean 

Crops 3 

Carlos Leon-Velarde, PhD, Animal Production 

Systems3 

Osvaldo Paladines, PhD, Andean Pastures 

(Ecuador) 3 

Roberto Quiroz, PhD, Land Use Systems 

Special ist3 

Joint Appointments with Other Institutions 
Walter Bowen, PhD, Nutrient Cycling Specialist, 

IFDC 
Ruben Dario Estrada, MS, Natural Resources 

Economics, CIA P 

Networks 
ASP RAD 
Eufemio T. Rasco Jr., PhD, Coordinator 

(Philippines) 3 

UPWARD 
Gordon Prain, PhD, Coordinator (Philippines) 

Controller's Office 
Carlos Nino-Neira, CPA, Controller 

Office of the Executive Officer 
Cesar Vittorelli, Ing. Agr ., Acting Executive 

Officer 

NATIONALLY RECRUITED STAFF 

Departments 

Breeding and Genetics 
Walter Amoros, MS, Agronomist 
Raul Anguiz, MS, Agronomist2 

Luis Calua, MS, Agronomist2 

Luis Diaz, MS, Agronomist 
Jorge Espinoza, MS, Agronomist 
Manuel Gastelo, MS, Agronomist 
Elisa Mihovilovich, MS, Biologist 
Daniel Reynoso, MS, Agronomist 

Genetic Resources 
Cesar A. Aguilar, MS, Agronomist, Huancayo 
Victor H. Asmat, BS, Biologist 

Jorge Benavides, BS, Biologist 
Patricia G. Cipriani, BS, Biologist3 

Walberto M. Eslava, Ing. Agr., Agronomist 

Rene A. Gomez, MS, Agronomist 
Maria del Rosario Herrera, BS, Biologist 
Ana M. Hurtado, BS, Biologist3 

Luis H. Nopo, BS, Biologist3 

Ana Luz Panta, BS, Biologist 
Maria Gisella Orjeda, PhD, Biologist2 

Matilde Orrillo, BS, Biologist 
Flor de Maria Rodriguez, BS, Food Scientist 
Alberto Salas, Ing. Agr., Agronomist 
Jorge Tenorio, MS, Breeder 

Judith Toledo, BS, Biologist 1 

Fanny Vargas, BS, Agronomist 

Nematology and Entomology 
Jesus Alcazar, MS, Assoc. Agronomist4 

Juan Cabrera, MS, Agronomist 1 

Manuel Canto, PhD, Nematologist3.4 

A. SQLIMANO 
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Veronica Canedo, Biologist 

Javier Carhuamaca, Ing. Agr. 3 

Wilfredo Catalan, Ing. Agr. 2 

Victor Cerna, Ing. Agr. 3 

Oder Fabian, Ing. Agr. 2 

Erwin Guevara, Ing. Agr., Agronomist4 

Angela Matos, Ing. Agr .4 

Norma Mujica, Agronomist 

Maria Palacios, Assoc. Biologist4 

Alcira Vera, Biologist 

Pathology 
Pedro Aley, MS, Plant Pathologist4 

Ciro Barrera, MS, Plant Pathologist 

Ida Bartolini , MS, Biochemist 

Carlos Chuquillanqui , MS, Plant Pathologist 

Christian Delgado, MS, Biochemist6 

Violeta Flores, Biologist 

Segundo Fuentes, MS, Plant Pathologist4 

Liliam Gutarra, MS, Plant Pathologist 

Charlotte Lizarraga, MS, Plant Pathologist 

Hebert Torres , MS, Plant Pathologist4 

Jose Luis Zapata , MS, Plant Pathologist, 

Colombia' 

Physiology 
Rolando Cabello , MS, Assoc. Agronomist 

Nelly Espinola de Fong, MS, Nutritionist 

Rosario Falcon , Biologist 

M.S. Kadian , PhD, Agronomist, India 
John Kimani , MS, Agronomist, Kenya 
Joseph Koi, MS, Agronomist, Cameroon 
Jose Luis Marca, Ing. Agr. 

Jorge Roca, Biologist 

K.C. Thakur, PhD, Breeder, India 

Social Science 
Cherry Bangalanon, MS, Philippines 
Rosario Basay, BA, Economist 

Patricio Espinoza, Economist, Ecuador 
Hugo Fano, MS, Economist 

Cristina Fonseca, MS, Agronomist4 

V.S. Khatana, PhD, Socioeconomist, India 
Marfa Lozano, Computer Assistant 

Luis Maldonado, BA, Economist 

Margaret Ngunjiri, MS, Sociologist, Kenya 
Oscar Ortiz, MS, Agronomist2

•3 

Maricel Piniero, Ecologist, Philippines 
Victor Suarez, MS, Statistician 

Inge Verdonk, Ir, Nutritionist, Philippines 

Training 
Nelson Espinoza, Training Specialist 

Martha Huanes, Training Logisti cs 

America Valdez, MS, Training I aterial Specialist 

Research Support 
Victor Otazu , PhD , Superintendent, Support Unit 

Roberto Duarte, Ing. Agr., Field & Greenhouse 

Supervisor, La Molina 

Hugo Goyas, Ing. Agr ,, Field & Greenhouse 

Supervisor, Huancayo 

Lombardo Cetraro, Biologist, Fi eld & Greenhouse 

Supervisor, San Ramon 

Mario Pozo, Ing. Agr,, Superv isor, La Molina 

Experiment Stat1on
2 l 

Statistics Unit 
Alfredo Garcia, MS, Experiment I Statistics 

Felipe de Mendiburu , Statistics Eng. 

Consortium 
CON DESAN 

Blanca Arce , MS, Assoc. Scienti ~ t, 

Quito, Ecuador' I 
Elias Mujica, MS, Anthropologist, Adjunct 

Scientist3 

Ana Maria Ponce, PhD, INFOArNDINA 

Administrator3 

Jorge Reinoso, MS, Agric. Economics, Puna, 
Peru3 

Mario Tapia , PhD , Agroecologist3 

Roberto Valdivia , MS, Agronomist, Puna, Peru3 

Latin America and the Caribbean Regional 

Office 
Sven Villagarcia, PhD 4 

Communications Unit 
Cecilia Lafosse, Chief Designer 

Godofredo Lagos, Production Cmief 

Emma Martinez, MS, Spanish Assistant Editor 

Information Technology Unit I 
Edith Aguilar, Telecommunications Officer' 

Monica Arias , BS, Systems Engi 1eer 

Pablo Bermudez, Systems Anal y'~t 

Liliana Bravo, BS, Systems Engi eer 1 

Roberto Castro, BS, Systems Deyelopment 
Eduardo Manchego, Systems Ana lyst' 

Jose Navarrete, Systems Anal ystl 



Pia M arfa Oliden, Systems An alyst 

Eri c Romero , BS, Systems Engin ee1· 

Edga rd o To rres, BS, Systems En ginee r 

Alberto Ve lez, MS, systems En ginee r 

Library 
Cec ili a Ferreyra, Head Librari an 

Controller's Office 
Miguel Saavedra, CPA, General Acco untant 

Edga rd o de los Rios, CPA, Seni o r Accountant 

Vi I ma Escudero , Accou ntant2 

Mil ag ros Patino, BA, Accountant 1 

Accounting Unit 
Jorge Bauti sta, Accountant 

Bl anca Joo, CPA, Accountant 
Rosa rio Pastor, CPA, Senior Accountant 

Edu ard o Peralta, Accountant 

Budget Unit 
Deni se Gi acoma, CPA, Acco untant 

Alberto Monteblanco, CPA, Seni o r 

Acco untant 

Treasury Unit 
Sonni a So lari , Chief Cas hi er 

Office of the Director General 
Visitors' Office 
M ari ell a Corvetto, Superv isor 

Office of the Executive Officer 

Travel 
An a M arfa Secada, Supervi sor 

Logistics and General Services 
Ald o Tang, Comdr. (reL ), General Se rv ices 

M anager 
Front Desk 
Michelin e M oncloa 

Maintenance 
Antoni o M orillo, Chi ef 

Purchasing Supervisors 
Arturo Alvarez 
Roxa na Moral es Bermud ez 2 

Jose Piza rro 

Security 
Jo rge Loca te lli , CapL (ret ), Superv iso r2 

Transportation 
Hu go Dav is Paredes, Vehicl e Ma intenance 

Office r 

Atili o Guerrero, Vehicle Programmer 

Jacqu es Vand ernotte, Pilot2 

Dj o rdj e Veli ckov ich, Pilot 2 

Percy Zuzu naga, Pi lot 

Warehouse 
Jo rge Luque, M BA, Superv isor 

Human Resources 
Lu cas Reano, Human Resources M anager 

Ju an Pab lo Delgado, Human Reso urces 

M anage r2 

Auxiliary Services 
M oni ca Ferrey ros, Supervisor 

So r Lapoubl e, Ass istant 

Compensation 
Estani slao Perez Aguil ar, Supervisor 

Medical Office 
Dav id H alfin , MD 

Lucero Sc hmidt, Nurse 

Social Work 
M arth a Piero la, Superv isor 
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Austin, D.F. and Z. Huaman. 1996. A synops is of 
lpomoea (Convo lvulaceae) in the Ameri cas . 
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Core Research 1n 1996 

Program, Project, and Activity Locations and Partner Networks 

Characterization of constraints and opportunities for potato production 
Farmer participation in clonal evaluation • Bolivia 

Characterization of potato production systems • Ecuador • PRAPACE 

Fate of soil conservation in the Andes • Ecuador 

Benchmark sites and database development • Peru 

Characterization of sweetpotato constraints and opportunities 
Sweetpotato characterization • India • Southeast Asia • Sub-Saharan Africa 

Users' Perspective with Agricultural • Asia • China • Netherlands 

Research and Development (UPWARD) 

Sustainability of sweetpotato cropping systems • Uganda 

Adaptation and integration of potato production technologies 
Varietal adaptation to diverse agroecologies • Bolivia • Cameroon • Chile • China 

• Indonesia • Peru • Philippines • PRAPACE 

Expanding production to new regions • India 

Adaptation and integration of sweetpotato production technologies 
Varietal adaptation to diverse regions • China • Egypt • India • Indonesia • Kenya 

• Peru • SARRNET • Tanzania • Uganda 

Evaluation of the impact and sustainability of potato production technologies 
Impact assessment and size of NARS • Argentina • Bangladesh • Bolivia • Chile 

• China • Colombia • Dominican Republic 

• Ecuador • Egypt • Ethiopia • India 

• Indonesia • Kenya • Madagascar • Nepal 
• Peru • PRAPACE • Sri Lanka • Taiwan • Vietnam 

Pesticides and sustai nabi I ity • Canada • Ecuador • USA 
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Program, Project, and Activity 

Potato collection and characterization 
Collection, characterization, conservation , 

and distribution 

In vitro conservation 

Locations and Partner Networks 

• Chile • Peru • USA 

• Ecuador • Peru 

Potato germplasm enhancement, application of molecular technology 
Germplasm enhancement • Peru • USA 

Application of molecular marker technology • Argentina • Costa Rica • Ecuador 

Potato genetic engineering for pest and disease 

resistance 

Sweetpotato collection and characterization 
Collection, characterization, conservation , 

documentation, distribution, and evaluation 

In vitro conservation and virus eradication 

Collection and evaluation of indigenous 

knowledge 

• Germany • Netherlands • Phi I ippi nes 

• UK • USA 
• Belgium • Bolivia • Peru • U~ • USA 

• Argentina • Bangladesh • Braz "I • China 

• Jndonesia • .Philippines-UPWA D, 

• Austria • Peru • USA • Venezuela 
• Indonesia- UPWARD 

Sweetpotato germp/asm enhancement and molecular techniques 
Combining traits using conventional techniques • China • East Africa (Kenya, Tanz ania, Uganda) 

in di verse agroecologies • Indonesia • Peru • USA 

Utilization of w ild relati ves of sw eetpotato • Japan • Peru • USA 

Molecular techniques for sweetpotato improvement • Canada • China • Japan • Penu • USA 

Andean root and tuber crop collection and characterization 
Germplasm management in farmers' fields • Peru • Boli v ia 

Development of a network for ex situ conservation • Ecuador • Peru • Bolivia • Brazil 

In vitro conservation and distribution • Ecuador • Peru • Bolivia 

Pathogen eradication and seed production • Ecuador • Peru • Bolivia 

Commodity systems anal ysis • Ecuador • Peru • Bolivia 

Control of potato late blight (Phytophthora infestans) 
Breeding and screening for resistance 

Integrated contro I 

Fundamental host-pathogen research 

Integrated control of potato bacterial wilt 
Fundamental research for control strategies 

Development of resistance 

• Argentina • Bolivia • China • Colombia 

• Ecuador • Kenya • Mexico • Reru 

• Boli v ia 

• Ecuador • Kenya • Netherlands • Peru 

• Philippines • Scotland • USA 

• China • Colombia • England • Peru 

• Brazil • China • Indonesia • M auritius 



Program, Project, and Activity 

Integrated control 

Combining resistances to potato viruses and fungi 

Development of virus- and viroid-resistant 

materials 

Interaction of potato vi ruses and fungi 

Selection of combined resistance to viruses 

and fungi 

Detection and control of potato viruses 

Resistance to PLRV 

Detection of viruses and viroids 

Transmission of potato viruses and viroids 

Identification of potato yellow vein disease 

Identification and control of sweetpotato viruses 

Detection, identification, and eradication 

of viruses 
Integrated control 

Locations and Partner Networks 

• Nigeria • Peru • Philippines 

• Burundi • Kenya • Peru 

• Peru • Poland • Tunisia 

• Peru • Philippines 
• Argentina • Brazil • Cameroon 
• Central America and the Caribbean 

• Colombia • East Africa • Ecuador • Egypt 

• Nigeria • Paraguay • Peru • Philippines 

• PROCIPA • Uruguay • USA • Venezuela 

• Peru 
• Bolivia • Colombia • India • Peru 

• Peru • Philippines 

• Colombia • Peru 

• China • Peru 

• Kenya • Madagascar • Rwanda • Tanzania 

• Uganda 

Control of bacterial and fungal diseases of sweetpotato 
Resistance to diseases • Southeast Asia • UK 

Molecular approaches for detection and control of pathogens 
Genetic resistance and probe development • England • Peru 

Virology of Andean roots and tubers 
Detection and characterization of viruses 

Elimination of pathogens 

Production loss. by viruses 

• Bolivia • Ecuador • Peru 

• Peru 
• Bolivia • Ecuador • Peru 

Potatoes with resistance to major insect and mite pests 

Development of resistant genotypes for potato • Peru 

tuber moth and leafminer flies 

Potatoes with glandular trichomes 
Transgenic potatoes with insect resistance 

Field evaluation of resistant plants 

• Peru • USA 
• Belgium • Peru 

• Peru 

Integrated methods for control of potato tuber moth and leafminer fly 
Generation of technologies • Bolivia • Colombia • Dom. Republic • Peru 

• • • • • CIP's extensive • • • research 
• • collaboration • • • brings together 
• • many partners • • 
• worldwide. This 
• 
• table summarizes • • • CIP's core research 
• 
• activities in 1996, • • • and the principal 
• 
: places and net-

• • works involved. 
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Program, Project, and Activity Locations and Partner Networks 

Use of sex pheromones and granulosis virus • Boli v ia • Colombia, Ecuador & Peru - PRACIPA 

• Dominican Republic • Egypt • Tunisia 

Applied field management • Bangladesh • Boli v ia • Colomlbia 

• Dominican Republic • Egypt • Ken ya 

• Morocco • Peru • Tunisia • Venezuela 

• Yemen 

Integrated methods for control of sweetpotato weevil 
Development of resistance • Asia • Cuba • Ken ya • Peru • USA 

Use of sex pheromones • Cuba • Dominican Republic • Uganda 

Biological control • Bangladesh • Cuba 

Applied field management • Cuba • Dominican Republic • Indonesia 

• Ken ya • Philippines • Uganda 

Integrated methods for control of sweetpotato nematodes 
Development of resistance • Peru 

Applied field management • Peru 

Integrated methods for control of Andean potato weevil 
Development of resistance • Peru 

Cultural and biological control methods • Boli v ia • Colombia • Ecuador • Peru 

Applied field management • Boli v ia • Colombia • Ecuador • Peru 

Integrated methods for control of potato cyst nematode and false root-knot nematode 
Crop rotation schemes • Peru 

Applied field management • Boli v ia • Ecuador • Peru 

Propagation of healthy clonal potato planting materials in diverse agricultural systems 
Research support to in-country basic seed programs • Bangladesh • Boli v ia • Burundi 

Sexual potato propagation 
Breeding for improved TPS families 

TPS agronomic adaptation to di verse 

agroecologies 

Studies on TPS production 

• Cameroon • Colombia • Ecuador 

• Paraguay • Peru • Philippines • Uganda 

• Venezuela • West Africa 

• Argentina • Chile • China • India • Italy 

• Ken ya 

• Bangladesh • China • Egypt • India 

• Indonesia • Italy • Morocco • Nepal 

• Nicaragua • Paraguay • Peru • Philippines 

• Sri Lanka • Tunisia • Vietnam 
• Bangladesh • Chile • India • Indonesia 

• Nepal • Peru 

Sweetpotato production through improved management techniques 
Crop management practices • Burundi • Cameroon • China • Peru 

• Philippines 



Program, Project, and Activity 

Studies on to lerance of abioti c stresses 
M anagement of forage-type sweetpotatoes 

Locations and Partner Networks 

• Bolivi a • China • Egypt • Peru • Philippines 
• Peru 

Maintenance, international distribution, and monitoring of performance of advanced potato germplasm 
Ongo ing acti v iti es (seed units) • Kenya • Peru • Philippines 

Maintenance, international distribution, and monitoring of performance of advanced sweetpotato 
germplasm 
Ongo ing ac tivities (seed units) • Kenya • Peru • Philippines 

Abiotic stresses and potato crop management 
Breeding for improved toleran ce of abi ot ic stresses • Boli v ia • Ch il e • Peru • Philippin es 

• Southeast Asia 

Agronomic resea rch for potatoes grow n under stress • Egypt • Peru • Philippines • Uganda 
• USA 

Propagation of Andean root and tuber crops and management of Andean natural resources 
Seed production, Andean root and tuber crops • Ecuador • Peru 

M anagement of Andean natural resources • Peru 

Expanding utilization of potato in developing countries 
Low-cost sto rage of tabl e and seed potatoes • Indi a • Kenya 
Potato breed ing for processing • India • Peru • Philippines • PRECODEPA 

• Tuni sia 

Market ing and demand for potatoes • Boli v ia • Chin a • Co lomb ia • India 

• Indones ia • Kenya • Morocco 
• Nether lands • PRECODEPA • Tun isia • UK 

• UPWARD • USA 

Potato process in g • Chin a 

Product development for sweetpotato in developing countries 
Eva lu at ion and distribution of eli te sweetpotato • Chin a • Indones ia • Kenya • Peru 

materi als fo r processing • Philippin es • Uga nda • USA • V ietnam 

Marketing and demand for sweetpotatoes • A rgentin a • ASPRAD • Bangladesh 
• China-UPWARD • India • Indones ia 

• Ken ya • Ma law i • Netherlands • Peru 

• Philippines- UPWARD • USA 

Process ing of sweet potato • ASPRAD • China- UPWARD • India 
• Indon es ia' • Kenya • Malawi • Neth erl ands 

• Philippines • SARRNET • Tanza nia • Uganda 

• UK • V ietn am 

Postharvest management of Andean food commodities 
• CONDESAN in Bo li v ia, Brazil , Co lombi a, 

Ecu ador, and Peru 
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--• so 

Program and Title Countries Represented 

Course o n crop management and potato Peru 

seed storage 

International course on potato seed produ ct ion Argent ina, Bolivia , Colombia, 

Costa Rica , Ecuador, Honduras, 

Mex ico, Peru , Uruguay, 
Venezuela 

Potato production w ith emphasis on soil Peru 

ferti I ity management 

Sweetpotato improvement work shop Uganda 

Sweetpotato postharvest research w orkshop 

In-country course on sweetpotato 

Workshop for th e formation of a network for 

the co nservat ion of sweetpotato di ve rsity 

in Asia 

On-farm seed potato production co urse 

Course on sweetpotato breeding 

Kenya, Tanzania , Uganda, 

Za ire 

Egypt 

China, Indonesia, Japan , 

Korea, Papua New Guinea, 

Philippines, Thail and 

China 

China, Indi a, Japan , 

Korea, Philippines, 

V ietnam 

Partner Institution 

MBF/CIP 

IDB 

CI R/PROMESPA/ 

Un iv . Nae. de 

An cash 

I 
CIR 

CI R/ I PG RI 

CIR/ ESEAP/ 



Program and Title 

Course on potato tissue culture for the 

production of prebasic seed & basic 

virology 

International course on Andean root crops 

Course on characterization, maintenance, 

& evaluation of sweetpotato germplasm 

Molecular markers for germplasm 

management and enhancement of root 

and tuber crops 

In-service course on phytopathology with 

emphasis on bacteriology & mycology 

Advanced virology course 

National course on DAS-ELISA virus detection 

Workshop on potato late blight management & 

seed production 

Introductory course on integrated pest and 

disease management of potato 

Course/workshop on integrated pest 

management of potato 

Int' I workshop on integrated pest 

management of potato 

Int' I course on integrated management of 

Cy/as formicarius 

• • 
• • • 
: An essential link in 

• 
• the technology 
• 
: generation-use 

• 
Countries Represented Partner Institution • process is the 

Argentina, Chi le, Peru, 

Spain, Uruguay 

Bolivia, Brazil, Colombia, 

Ecuador, Peru, Venezuela 

Argentina, Brazil, Dom. 

Republic, Ecuador, Paraguay 

Argentina, Brazil, Chile, 

Colombia, Costa Rica, 

Indonesia, Peru, Philippines, 

Uruguay, Venezuela 

CIP 

CONDESAN/CIP 

CIP/IDB 

UNDP/CIP 

Peru CIP 

Bolivia, Colombia, Cuba, Kenya, CIP 

Peru, Philippines, Uruguay 

Peru 

Cameroon, Egypt, Eritrea, 

Ethiopia, Kenya, Madagascar, 

Malawi, Nigeria, Peru, 

Tunisia, Uganda 

Peru 

Bolivia, Nicaragua, Peru 

Colombia, Costa Rica , 

Dom. Republic, El Salvador, 

Panama 

Cuba, Dom. Republic, 

Venezuela 

INIA/SINITTA/C IP 

CIP 

CARE/CIP 

I B D/CI P/I NIA/ 

Asoc. Arariwa 

CIP/CORPOICA 

OPEC/CIP/INIVIT 

• • development of • • • national capabilities 
• • to ensure adoption • • • of CIP's research 
• 
: products. Every 

• 
• year, CIP organizes 
• 
: group training 

• 
• (workshops, 
• 
: courses, seminars) 

• 
• in regions as well as 
• 
• individual intern­• • 
• ships on subjects 
• 
• that respond to 

program needs, in 

alignment with 

CIP's research 

priorities. In 1996, 

40 national scien-

tists also received 

individual training 

in specific disci -

plines. 

51 __ _ 



--• s2 

Program and Title 

Sweetpo tato t issue cu lture and v iru s ind ex in g 

In-cou ntry course on integrated pest 

management 

Inter-reg ional wo rkshop on potato integrated 
pest management 

Semi nar: potato prod ucti on from true potato 

seed 

Workshop on the progress of the ADB TPS 

proj ect 

Tru e potato seed course 

Course/workshop on integ rated wa tershed 

man agement in the Andean ecoreg ion 

Countries Represented 

Burundi , Ethiop ia, Kenya, 

Rwa nd a, Uganda, Za ire 

Egypt, Peru 

Indones ia, Ph il ippines, 
Th ail and 

Brazi I 

Indonesia, Philippines, 

Sr i Lanka , V ietnam 

China, Indon es ia, Mongo li a, 
Peru 

Bo li v ia, Chil e, Co lombia, 
Ecuador, Germany, Peru 

Course on des ign, layout, & admini strat ion Peru 
of f ield expe riments 

Plannin g workshop fo r mountain forum 

act iv iti es in Lat in America 

Workshop on the app li cat ion of crop 
simu lat ion models 

Reg ional conference on sustain abl e 

agr icu ltural systems in the cent ral Andes 

Co lomb ia, Peru 

Co lombi a, France, Ge rm any, 

Netherl and s, Peru , Spa in 

Bol iv ia, Chil e, Co lombia, 

Costa Ri ca , Ecuador, Ita ly, 
Pe ru 

Pa ntner Institution 

PRAPACE 

CIR 

UND P/ CIP 

CIR 

CIR 

CIR-ESEAP 

ADE FOR/ 

CONDESAN/CIP 

CONDESAN/C IP 

C l Fl/CON D ESAN/ 

Pl n Meriss ln ka/ 
IM )\/CBC 

FAO/CIP/ llCA 

UNEP/ 

CON DESAN 



Research 
Partners 

AARI 

AC IAR 
ADB 

AGCO 

AIT 
ARC 

ARCS 
A REA 
AS P RAD 

BAR I 

BMZ 

BRC 

CAAS 
CARD I 

CBC 
CECOACAM 

CEMOR 

CGIAR 

CIAAB 
CI AT 
CICA 

CIDA 
CIED 

CIRAD 
Cl RN M A 

CLAD ES 

CNCQS 
CNPH 
CON DESAN 

CORPO ICA 
COTESU 

CPRA 
CPRI 
CPRO-DLO 

CR IFC 
CTCRI 

EM ATER 
EMBRAPA 

EN EA 

EPAMIG 

ESH 
FAO 
FON AIAP 
FORTI PAPA 

FUN DAG RO 
GAAS 
GTZ 

IA N 
IAO 
IAR 

IAV 
IBTA 

Aegea n Agricultural Research In stitute, Turkey 
Austra lian Centre for Intern ati onal Agricu ltural Resea rch 
As ian Development Bank 

Administration Genera le de la Cooperation au Deve loppement, Belgium 

As ian Institute of Techno logy 
Ag riculture Research Center, Egypt 
Austrian Resea rch Centre at Se idersdorf 

Agri cultural Research and Extension Authority, Yemen 
As ian Sweetpotato and Potato Resea rch and Deve lopment 

Bang ladesh Agr icultural Research Institute 

Benguet State Unive rsity, Philippin es 
German M in is try fo r Econom ic Deve lopment and Cooperation 
Boga r Agricultura l Un ive rsity, Indones ia 
Biotechno logy Resea rch Center, V ietnam 

Ch inese Academy of Agri cultural Sc iences 
Caribbean Agri cultural Resea rch and Development In stitute, Trinid ad 

Centro Bartolome de las Casas, Peru 
Central de Cooperat ivas Agrarias de Canete y Ma la, Peru 

Cemor Editores & Promoto res S.R.L. , Peru 
Consultati ve Group on Intern ati ona l Ag ri cultural Resea rch, USA 
Chiang Ma i Unive rsity, Th ail and 
Centro de ln ves ti gac iones Agrico las A. Boerger, Uruguay 
Centro Internac ional de Agri cu ltura Tropical , Colomb ia 
Ce ntro de ln vesti gac i6n en Culti vos Andi nos, Peru 

Ca nadian Intern at ional Deve lopment Agency 
Ce ntro de ln vestigac i6n, Educac i6n y Desarrollo, Peru 
Ce ntre de Cooperati on Intern ationa le en Recherch e Agronomiqu e pour le Developpement, France 

Centro de ln ves ti gac i6n de Rec ursos Naturales y M edia Ambi ente, Peru 
Conso rcio Latinoameri ca no de Agroeco logia y Desa rro ll o 
Chinese National Centre for Q uali ty Superv ision and Tes t of Feed 
Centro Nacional de Pesqui sa de Hortali c;:as, Braz il 
Conso rtium fo r th e Susta inab le Deve lopment of the Andea n Ecoreg ion 

Corne ll Uni versity, USA 
Corporaci6n del lnsti tuto Co lomb ia no Agropecuari o 
Cooperaci 6n Tecn ica Su iza, Sw itze rl and 
Centre de Perfect ionnement et de Recyclage Agri co le de Salda,Tuni sia 
Central Potato Researc h In stitute, Indi a 
Centre for Plant Breeding and Reproduction Research-Ag ri culture Research Department, 

Netherlands 
Ce ntral Research Institute fo r Food Crops, Indones ia 
Ce ntral Tuber Crops Research In stitute, India 
Empresa de Ass istenc ia Tecni ca e Exten sao Rural do Estado de M inas Gera is, Brazil 

Empresa Brasil eira de Pesqui sa Ag ropecuaria , Braz il 
Comitato Naz ionale per la Ri ce rca e per lo Sv iluppo dell ' En ergia Nuc lea re e dell e En ergi e 

A lternat ive, Italy 
Empresa de Pesqu isa Ag ropecua ri a de M inas Gerai s, Braz il 
Eco le Superi eure d' Horti culture, Tuni sia 
Food and Agr icu I tu re Organ iza ti on of the United N at ions, Italy 
Fonda Nacional de ln ves ti gac iones Agropecuarias, Ve nezuela 
Fortalecimiento de la ln vest igac i6n y Producci6n de Semill a de Papa, Ecuador 

Fundaci6n para el Desa rro ll o Agropecuar io, Ecuador 
Guandong Acad emy of Agr icultural Sciences, China 

German Agency for Techn ica l Cooperat ion 
lnstituto Agro n6mi co Nac ional, Paraguay 
lstituto Agronomi co per l 'O ltremare, Italy 

Institute of Ag ri cu ltural Resea rch, Ethiopia 
lnstitut Ag ron omique et Ve terin aire, Morocco 
lnstituto Bo l iv iano de Tecnologia Agro pecuari a 
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ICAR 

ICIPE 
IDB 
IDEA 

IDRC 
IESR/INTA 
IFPRI 
llN 
IMA 
INIA 

INIA 
INIA 
INIAP 
INIFAP 
INIVIT 
INRA 
INRAT 
INSA 
INTA 

IPGRI 
IPO-DLO 

IPR 
IRA 
ISABU 
IZ 

JAAS 
KARI 

LAC 
LEHRI 
LSU 

MARS 

MEF 
MIP 

MMSU 

MPI 
MSIRI 

NAARI 

NARO 
NCSU 

NOMIARC 
NPRCRTC 
NPRP 
NRI 
OAS 
ODA 
OPEC 
PCARRD 
PDP 
PGS 
PICA 
PRACIPA 

·1- ~,~--­• - ··1!'4ii ~~----
Indian Council of Agricultural Research 

International Centre for Insect Physiology and Ecology, Ken ya 
Inter-American Development Bank 
lnstituto Internacional de Estudios Avanzados, Venezuela 

International Development Research Centre, Canada 
lnstituto de Economia y Sociologia Rural del INTA, Argentina 
International Food Policy Research Institute, USA 
lnstituto de lnvestigaci6n Nutricional , Peru 
lnstituto de Manejo de Agua y Medio Ambiente, Peru 
lnstituto Nacional de lnvestigaci6n Agraria, Peru 
lnstituto Nacional de lnvestigaciones Agropecuarias , Chile 
lnstituto Nacional de lnvesti gaciones Agropecuarias, Uruguay 
lnstituto Nacional de lnvestigaciones Agropecuarias, Ecuador 

lnstituto Nacional de lnvestigaciones Forestales y Agropecuarias, Mexico 
lnstituto Nacional de lnvestigaci6n de V iandas Tropicales, Cuba 
lnstitut National de la Recherche Agronomique, France 

lnstitut National de la Recherche Agronomique de Tunisie 
National Root and Tuber Crop Improvement Institute, Vietnam 

lnstituto Nacional de Tecnologia Agropecuaria , Argentina 

International Plant Genetic Resources Institute, Ital y 
Institute for Plant Protection-Agriculture Research Department, Netherlands 
Institute for Potato Research , Poland 
lnstitut de Recherche Agronomique, Cameroon 
lnstitut des Sciences Agronomiques du Burundi 
lnstytutZiemniaka, Poland 

Jiangsu Academy of Agricultural Sciences , China 
Kenyan Agricultural Research Institute 
Latin America and the Caribbean, CIP region 
Lembang Horticultural Research Institute, Indonesia 
Louisiana State University, USA 

Makerere University, Uganda 
Mwara Agricultural Research Institute, Indonesia 
McMaster University, Canada 
Ministerio de Economia y Fiananzas, Peru 
Programa de Manejo lntegrado de Plagas , Dominican Republic 
Miss issippi State University, USA 
Mariano Marcos State University, Philippines 
Montana State Uni versity, USA 
Max Planck Institute, German y 
Mauritius Sugar Industry Research Institute 
Namulonge Agricultural and Animal Research Institute, Uganda 

Nagoya University, Japan 
National Agri_r:ultural Research Organization , Uganda 
North Carolina State University, USA 
Nijmegen University, Netherlands 

Northern Mindanao Agricultural Research Center, Philippines 
Northern Philippine Root Crops Research and Training Center 
National Potato Research Program, Nepal 
Natural Resources Institute, UK 
Organization of American States 
Overseas Development Administration , UK 
Organization of Petroleum Exporting Countries 

Philippine Council for Agriculture & Resources, Research & Development, Philippines 
Potato Development Program, Nepal 

Plant Genetic Systems, Belgium 
Programa de lnvestigaci6n de Cultivos Andi nos , Peru 
Programa Andino Cooperati vo de lnvestigaci6n en Papa, CIP network 



PRAPACE 

PRECODEPA 

PROCIPA 

PROINPA 
PROMESPA 

PSPDP 

SAAS 
SARIF 

SARR NET 
SCRI 

SDC 
SEAG 
SEAR CA 

SEMTA 

SE NASA 
SI NITTA 

SPG 

SPI 
SPPC 

TALPUY 
TARI 

TCRC 
TFNC 

UCRI 
UNDP 
UPWARD 

USAID 
USDA 
USVL 
Vi SCA 

WE 
XSPRC 
YGPPP 

Programme Regional de I' Amelioration de la Culture de la Pomme de Terre et de la Palate 
Douce en Afrique Centrale et de l'Est, CIP network 

Programa Regional Cooperativo de Papa, CIP network in Ce~tral America and the Caribbean 
Programa Cooperativo de lnvestigaciones en Papa, CIP network in Southern Cone 
Proyecto de lnvestigacion de la Papa, Bolivia 
Proyecto de Mejoramiento de Papa, Peru 
Pakistan-Swiss Potato Development Program 

Rothamsted Experiment Station, UK 
Sichuan Academy of Agricultural Sciences, China 

Sukamandi Research Institute for Food Crops, Indonesia 

Southern Africa Root Crop Research Network 
Scottish Crop Research Institute 
Swiss Development Cooperation 

Servicio de Extension Agricola y Ganadera, Paraguay 

Southeast Asian Regional Center for Graduate Studies and Research in Agriculture, Philippines 
Servicios Multiples de Tecnologias Apropiadas, Bolivia 
Servicio Nacional de Sanidad Agraria, Peru 

Sistema Nacional de lnvestigacion y Transferencia de Tecnologia Agraria, Peru 
Sociedad Peruana de Genetica 
Smart Plant International, USA 
Seed Potato Production Center, Yemen 

Stanford University, USA 
Grupo de lnvestigacion y Desarrollo de Ciencias y Tecnologfa Andina 
Taiwan Agricultural Research Institute 

Tropical Crops Research Center, Bangladesh 
Tanzania Food and Nutrition Centre 

Universidad de Ambato, Ecuador 
Universidad Austral, Chile 
Universidad Jorge Basadre Grohmann de Tacna, Peru 

Universidad Mayor de San Simon, Bolivia 

Universidad Nacional Agraria, Peru 
Universidad Nacional de Cajamarca, Peru 
Universidad Nacional del Centro del Peru 

Universidad Nacional Daniel Alcides Carrion, Peru 
Universidad Nacional Mayor de San Marcos, Peru 
Universidad Nacional San Antonio Abad de Cusco, Peru 
Universidad Nacional San Cristobal de Huamanga de Ayacucho, Peru 
Universidad Ricardo Palma, Peru 

Universidad San Luis Gonzaga de lea, Peru 
Universidad Tecnica de Cajamarca, Peru 
University of Birmingham, England 
University of Georgia, USA 

University of Nairobi, Kenya 
University of Naples, Italy 

University of Oxford, UK 
University of the Philippines, Los Banos 

University of Hibingen, Germany 
Upland Crops Research Institute, China 
United Nations Development Programme, USA 
Users' Perspective with Agricultural Research and Development, CIP network 
United States Agency for International Development 

United States Department of Agriculture 
United States Vegetable Laboratory 
Visayas College of Agriculture, Philippines 
Wageningen University, Netherlands 
World Education 
Xuzhou Sweet Potato Research Center, China 

Yemeni/German Plant Protection Project 
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LATIN AMERICA AND THE CARIBBEAN 

REGIONAL OFFICE/HEADQUARTERS 

• Peru 
Intern ation al Potato Center 

Apartad o 1558 
Lim a 12, Peru 

Ph one: (51 -1) 436-6920/435 -4 35 4 
Fax : (5 1-1) 435 - 1570 

Telex : 25672 PE 

Cab le: CIPAPA, Lima 

E-mail : cip@cgnet. com or c ip@c ipa .org. pe 

Research Stations 

• Ecuador 
Estac ion Experimental IN IAP Santa Catal ina 

Km 14 Panameri ca na Sur 

Apartado 17-21- 19 77 

Q uito, Ecuador 
Phone: (593-2) 690-362/ 63 
(593 -2) 69 0-990 

Fax: (593 -2) 692 -604 

E-mail : c ip-qu ito@cgnet. com 

Special Projects 

• Ecuado r 
FO RTI PA PA (at Sa nta Cata Ii na Station , 
sa me as above) 

Phone: (5 93-2) 69 0-695/364 
Fax : (593 -2) 692~604 

E-mail : c ip-qu ito@cgnet. com o r 

fpapa@c ip .org.ec 

• Bo li v ia 
PROINPA (IBTA-CIP) 

Man Cespedes 0293 

Cas i ll a Postal 4285 
Coc habamba, Bo l iv ia 

Phone: (591 -42) 49506/4901 3 
Fax : (5 91 -42) 45708 

E-mai I: c ip-pro i npa@cg net .com o r 

p ro inpa@papa.bo 

Sus-SAHARAN Arn1cA 
REGIONAL OFFICE 

• Kenya 
P.O . Box 25 171 

Na irob i, Kenya 
Phone: (254-2) 63 2-054/ 632-151 
Fax : (2 54-2) 630-005 

Telex: 22040 ILRA D 

E-mail : c ip-nbo@cgnet .com 

Liaison Offices 

• Cameroo n 
c/o Delegat ion of Agr icu lture 
North West Prov in ce 

P. O. Box 279 
Bamend a, Cameroo n 

Phone: (237-36) 2289 (publ ic bo©th) 
Fax: (237-36) 3893 or 392 1 (p ubl ic booth ) 

(237-36) 3284 (Skyl ine Hotel ) 
Telex: 58442 (NWDA) 

• N ige ria 
c/o llTA 

PMB 53 20, Ibadan, Nige ria 

Phone: (234-22 ) 4003 00-3 18 and 871-1454 324 
Fax: 87 1-1454325 

Telex: TROPIB NG (905) 31417 , 1159 
Cab le: TROP FO UND, IKEJA 
E-m a i I: i ita@cg net.com 

• Uga nd a 
CIP c/o l lTA 
P.O. Box 7878 

Kampa la, Ugand a 
Ph one: (2 5 6-4 1) 341-55 4 

Fax: (25 6-41 ) 236-918 

E-m ai I: i ita-u ganda@cgnet. com or 
i ita-uga nd a@ i mu I .com 

Netwo rk 

• PRA PACE 
PRAPAC E/ Ugand a 

P.O. Box 22274 

Kampa la, Ugand a 
Phone: (25 6-4 1) 235306 
Fax: (256-41 ) 34 1242 o r 346-1 48 

E-mai l: nb luta@ imu l. com 

Liaison Office 
(for M iddl e East and North Afri ca) 

• Egypt 
P.O. Box 1 7 
Kafr El-Zayat, Egypt 

Ph one: (20-40) 58-6720 
Fax: (20-40) 58-0800 
Telex: 23 605 PBTNA UN 

E-mail : c ip-egypt@cgnet.com 



SOUTH AND WEST ASIA 

REGIONAL OFFICE 

•India 
IARI Ca mpus 

New Delh i 110012, Indi a 

Phone: (9 1-11) 574-8055 

Phone/Fax: 573- 1481 

Telex : 3 173 140 Fl IN 

Cab le: CIPAPA, New Delhi 

E-ma il: c ip-delhi @cgnet.com 

EAST AND SOUTHEAST ASIA AND THE PACIFIC 

REGIONAL OFFICE 

•Indones ia 
c/o CR IFC 

P. O. Box 929 

Bogor 16309 , West Java, Indones ia 

Phone: (62-2 51 ) 317951 / 313687/333667 

Fax: (62 -251) 316264 

E-mail: c ip-bogor@cg net.com 

Lembang An nex 

P.O . Box 1586 

Bandun g 40391, Indonesi a 

For couri er mail / pac kages to CIP: 
c/o Ba lai Paneli t ian Tanaman Sayuran, JI . 

Tangkuban Perahu 517 
Ciko le, Lembang, Bandung 40391 , Indones ia 

Phone: (62-22) 278-8155 

Fa x: (62-22) 278-6025 
E-ma il: c ip- ind ones ia@cgnet. com 

Liaison Offices 
• Ph ili ppines 
Los Banos Office 

c/o IRR I 

P.O. Box 933 

Manil a, Ph ili ppin es 
Phone: (63 -94) 536-0235 (direct); 

536-0015 ext. 248/274 

Fax: (63 -2) 891 -1 292 or 818-2087 

E-m ail: c ip-m anil a@cgnet.com 

g.p rain @cgnet.com 

• Baguio Office 
c/o NPRCRTC 

P.O. Box 1051 

2600 Baguio City, Ph ilippines 
Phone: (63 -917) 506-0042/( 63-74) 432 -2439 

Fax: (63-74) 443 -88 11 

E-m ail : c ip -baguio@cg net. com 

• China 
c/o The Chin ese Academy of Agri cultural 

Sc iences 

Bai Sh i Qiao Rd. No. 30 

West Suburbs of Beijin g 
Beijin g, People's Repub li c of Chin a 

Phone: (86-10) 62 17-914 1 

Fax : (86 -1 0) 62 17-9135 

Telex: 22233 or 222720 CAAS CN 

Cable: AGR IACA 

E-mail : c ip-chi na@cgnet.com 

Networks 
• UPWARD 
(sa me as Philippines-Los Banos Li aiso n Office) 

•• 

0 

This list indicates 

CIP's principal 

contact points 

worldwide, by 

region. A more 

detailed list, includ­

ing current staff 

contacts, can be 

obtained from the 

office of the Di rec­• • • tor for International 
• 
: Cooperation. 

• • 

o· 

CIP Global Contact Points and Networks 
• CIP Country Liaison Office • CIP Regional Office 
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CIP and the CGIAR: A Research Partnership 

--•ss 

Th e Consultative Group on Intern ati onal Agricultural Resea rch is an informal assoc iat ion of fifty­

three pub I ic- and pri vate-secto r members that prov ides more than $300 mi 11 ion annua ll y to a network 

of sixteen intern at ional agricultural researc h cen ters, in c luding CIP. The Group was estab li shed in 

197 1. 
The Wor ld Bank, the Food and Agr iculture Organization of the United Nations, th e Un ited Nations 

Deve lopment Programme, and the United Nations Environment Programme are cosponsors of the 

CGIAR. Th e Chairman of the Group is a sen ior officia l of the World Bank. Th e CGI AR is ass isted by a 

Tec hni ca l Adv isory Committee, w ith a Sec reta ri at at the FAQ in Rome. 

CGIAR Mission 

The mi ss ion of the CGIAR is to contr ibu te, through its resea rch, to promoting sustai nab le agr icul ­

ture for food security in deve lop in g countries. The CGIAR condu cts strateg ic and app li ed research, 

w ith its products being intern ati onal public goods. It focuses its research age nda on prob lem so lv ing 
through interdi sc iplinary programs implemen ted by one o r mo re of its centers in col labo rati on w ith a 

range of pa rtners in an emerging globa l agr icultural researc h system. Such programs concentrate on 
increas in g prod ucti v ity, protecting the environment, saving biodiversity, improv ing poli c ies, and 

contributing to strengthenin g agr icultural research in deve lop ing coun tri es. 

Food product iv ity in deve lopin g countri es has increased through the co mbined effofi'ts of CG IAR 
ce nters and their partners . Th ese sa me efforts have helped to bring abo ut many other l:Jenefits, such as 

redu ced prices of food , better nu tr iti on, more rational poli c ies, and stronger institutions. CG IAR 

centers have trai ned more th an 50,000 agri cultural scientists from developing co untri es over th e past 

twenty-fi ve yea rs. Many of them fo rm the nucleus of and provide leadership to nation al agri cultural 
resea rch systems in their own countri es. 

CIP and the CGIAR 

CIP was admitted to the CG IAR in 1972 in the beli ef th at potatoes and other roots and tubers could 

provide new food alternat ives to a hun gry world. Because they are naturall y high-y ie ld ing and genet i­
ca ll y diverse, root and tuber crops ca n be grown in vastly different ecologies and cropp ing systems. 

According to the task required, they ca n be produced for food and f iber, as animal feecil, or for a 

va ri ety of indu strial purposes. 

Inc reas in gly, this potential is being recognized as one of the last rema ining options or meeting food 
requirements in the years ahead. Many countri es, w ith centuri es-o ld fa rmin g tradition s based on 

cerea ls, are loo king to root and tuber c rops to increase food production and maintain economi c 

growth. Many are achiev ing thi s goa l by tapp ing into the research and tech nological opt ions made 
avai lab le from the CGIAR's investment in the International Potato Center. 



IFPRI 
USA 

CIMMYT 
Mexico 

ISNAR 
w 

ICRAF, ILRI 
Kenya 

ICLARM, IRRI 
~ Philippines 

~ "'O 

•• ;':":~.. ~~ "'Q.. 

CIFOR ~ 
Indonesia~ 

~ c/7 

CG IAR Research Centers 

CIAT Centro Intern ac iona l de Agricu ltura 
Tropica l 

CIFOR Center fo r Intern ati onal Forestry 
Resea rch 

CIMMYT Centro Internac ional de Mejoramiento 
de Maiz y Trigo 

CIP Centro Intern ac ional de la Papa 
ICARDA Intern ation al Cente r fo r Agricul tu ral 

Research in the D ry Areas 
ICLARM Intern ational Center fo r Liv ing Aquatic 

Resources Management 
ICRAF Intern ationa l Centre for Research in 

Agrofo restry 
ICRISAT Intern ational Crops Research Insti tute 

for the Semi -Arid Trop ics 

IFPRI 

llMI 

llTA 

ILRI 

IPGRI 

IRRI 
ISNAR 

WARDA 

In ternat ional Food Po l icy Resea rch 
Inst itute 
Internat ional Irr igati on Management 
Inst itute 
In ternat iona l Institute of Trop ica l 
Agriculture 
Internat ional Li vestock Research 
Institute 
International Pl ant Genetic Resou rces 
Inst itute 
International Ri ce Research Institute 
Internat iona l Service fo r Nati onal 
Ag ricu ltura l Resea rch 
West Afr ica Ri ce Deve lopment 
Association 
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INTERNATIONAL POTATO CENTER 

Av. La Univers idad s/n La Molina • Apartado 1558, Lim a 12, Peru 
E-mail: cip@cgnet.com • On-l ine at: http://www.cipotato .org 
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