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A Year to Remember

The child shown In the photograph on the following page IS symbolic of millions ot poor
people In developing countnes who benefit from CGIAR research on root and tuber crops For
producers and consumers, new root and tuber crop technologies repre~ent alternatives tor
achieving food ~ecurJty and protecting the enVironment, both at an affordable pnce

Th IS fact was underscored by a 1997 study that ~howed potatoes and sweetpotatoes account
for a considerably greater percentage of the food grown In developing countnes than was

previously believed According to the study, produced by a CGIAR Intercenter working group,

annual growth rates for potato now stand at a remarkable 4% and show no sIgn of slowing

down

Negative predlctlom for sweetpotato also appear to have missed the mark Not only IS

sweetpotato production increasing, productIOn IS taking place In some of ASia and Afnca's
poorest regions CIP SCientists believe that With additional Improvements, It will be possIble to
use sweetpotato for a greater number of Industnal uses, thus creating a stronger and more
lucrative market for farmers The use of sweetpotato for feeding animals may also relieve the
pressure on the international grain market and possibly even stabilize the prices paid by
developing countnes for food and feed

To sustain these advances, however, will require continued technological innovatIOn
through research and training, along With stronger sCientific partnerships An example of the
type of effort that will be needed can be tound on page 10 of this report Entitled V,rus
Cleanup Boosts Chinese Sweetpotato ProductlOn, the story describes how a brokered technol
ogy developed In Industnallzed countnes was adapted to developing world conditions and
extended through one of C/P't> training programs to low Income farmers In China In this
Instance a tissue culture technique, well-known In the United States and Europe for controlling
vrrus diseases, was used to boost sweetpotato production on an estimated 300,000 hectares
ClP economists believe that the technology, which IS currently being extended to other
sweetpotato prodUCing regions rn China, may eventually account for the Center's Single
greatest Impact In developing countries

The example of a brokered technology extended through CIP underscores the Importance of
maintaining strong relationships With a vanety of partners It also demonstrates how It IS
possIble for research centers such as ClP-all of which have Irmlted resources-to provide
Investors With broad Impact that meets CGIAR goals for productivity, sustainablilty, equity,
and environmental frlendllnes~ The Importance of such partnerships was turther underlined
this past year by EI Nino

In Peru, CIP collaborated With the Ministry of Agnculture to alert farmers to the dangers ot
the EI NIi'io and to provide technological options for dealing With major shlftt> In temperature
and ralntall By all accounts, the 1997-98 EI Nino created near-perfect conditIOns tor late
blight infectIOn In the high Andes and may have helped to spread more Virulent forms of the
disease The virtual collapse of a CIP developed Peruvian potato cultlvar (see page 20) high
Ilght~ the dangers Involved In dependence on Just a few major cultlvars and underscores the
need for clones With more durable resistance Happily, tleld trlalt> of the Center's second
generation at late blight-reSistant matenals showed consrderable promise dunng the year As a
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result, the chances of achieving durable resistance that can be applied In a range of different

environments appears to be better than at any time In recent years

Even so, Improved varieties cannot be expected to do the Job on their own In the tuture,
farmers will need to combine the planting of disease-resistant cultlvars with sound manage
ment techniques, a practice known as Integrated disease management (10M) 10M IS now a

major element of CIP's late blight work It IS being pursued In cooperation with a variety
partners, including many ot the agencIes working under the umbrella ot the Global Initiative
on Late Blight (GILB)

Through GILB, CIP IS working to Increase sCientist-to SCientist interaction and make better
use of eXisting resources The first genotype by environment study involving a root and tuber

crop, for example, will be generating results In 1998 with the cooperation ot SCientists In
eight countrle~ It IS a striking example ot how researchers, by pooling funds, tacllitles, and
talent, can tackle a global problem that would have been beyond their individual resources

To achieve this type of integration across all elements of our research agenda, Center

SCientists worked throughout 1997 to put the tlnal touches on the Center's project based man
agement structure The new system, which IS tully supported by our on-line project budgeting
system and newly developed CIP management Intormatlon software, IS designed to bring
greater focus to our research priorities and stimu-

late innovatIOn by giVing greater tlexlbillty and --
responsibility to ~Clentlsts on the front line

Starting In 1998, the new system puts day to
day control of project funds and operations In the
hands of some ot our younge~t and most capable
researchers It should also help to create a
broader ba~e ot re'iearch managers needed to
tackle the difficult problems that lie ahead
While It is too soon to show practical results
early indicatIOns are that the system IS stlmulat
Ing Innovation and new research partnerships If
the experience of 1997 is any gUide, innovation
and partnership mU'it go hand In hand If we are to
achieve food security and environmental goals at
affordable prices

Hubert Zandstra

Director General
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In certam ways 1997-98 1:1 NinO may be remembered as a dress rehearsal for global

warmmg Along Peru's coastal desert, directly adjacent to the center of the 1:1 Nino

phenomenon, farmers produce potatoes durmg the wmter growmg season and

sweetpotatoes year-round ThiS year temperatures were 3 to 5 degrees above

normal Even so, the immediate effects of higher temperatures were mixed
.,
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EI Nino: A Dress Rehearsal for Global Warming?

In the Canete Valley south of lima, potato yields were cut m half, but In other
coastal areas they were essentially unchanged In the high Andes, two phenomena
were observed In northern Peru, higher lamfall led to severe outbreaks of late
blight And in the southern Andes dll'Ought and higher temperatures reduced fll'Ost
damage, but led to early plant maturity and lower yields In the case of sweetpotato,
the area planted In the Canete Valley increased 50% and productIOn was believed to

be higher than any year In the past decade, probably In response to hotter weather
and higher pest pressure on other crops

_8

CIP economl~ts believe EI NJi'io provided an

indication ot what cou Id be In store If global

warming IS ~evere If temperatures rIse substan

tlally farmers will change how and where they

grow potato and sweetpotatoes To accommodate

climate change they will need varIeties that are

Increasingly heat and drought tolerant and
resistant to pe~ts and diseases

Since the last EI Nino In 1982 83 CIP plant

breeders have been budding a collection of potato
varIeties that are heat tolerant carry VI rus resls

tance, and are early matUilng Two clones bred for

use along Peru s coastal desert look particularly

promiSing, yielding 30 40 tons per hectare In Just

100 days CIP sCientists say that these potatoes

reqUire less water than the best commercial

varIeties and ale sUitable for processing Series of

both Improved potato and sweetpotato varieties

have also been developed In cooperation with the

Unlversldad Jorge Basadre Grohmann In Tacna

Peru, and the European Economic Community

MaJes Project

Margmal Areas Facmg Danger

It IS ImpOSSible to say what the overall Impact at
climate change will be The secondary etfects of

global warming, such as changes In rainfall

patterns and year to year temperature variability

are not well understood and could have markedly

different consequences In different places Some

areas-regions prone to frost, for example-cou Id
benefit from warmer temperatures but suffer from

drought Others areas such as tropical lowlands

could sutter from heat stres~ but benefit from
higher atmospheriC levels at carbon dioxide

Center economists believe however, If climate

change IS gradual, most tarmers should be able to

adapt by adjusting planting date~ and changing

crop varIeties

, In genenl major production zones should not

be adversely affected says Robert HIJmans, a CIP

geographiC information speCialist The danger I~

In marginal areas where crops are already pushing

the limits of heat, drought, and pests' HlJmans
says the extent at global warming remains unclear,

but temperatures are predicted to rise between 2

and 5 degrees by the middle of the next century

as they did In Peru during the 1997 EI Nino

Climate change appears not to have been much of

a problem In the past But It might become one as

population grows and It climate change IS large

and develops more qUickly than expected In that

event the flow at technologies wil I need to

Increase so that farmers can cope With more

dlttlcult problems Late blight disease, HlJmans

notes would likely Increase from a combinatIOn of

higher temperatures and rainfall

CIP AdVises Peru on EI Nino

Much depends on the tarmers skdl~ says CIP

Director General Hubert Zandstra Peruvian

potato farmers were advl~ed early by the Ministry

at Agriculture at the onset of another Nino

KnoVvlng ItS effects many producers shltted their

plantings to cooler, higher altitudes In dOing so

they kept production and prices at prevIous years'

levels although the quality at the crop was

poorer

Center suentlsts worked closely With Peruvian

agrlculturalotflclals Zandstra adds "by recom

mending specifiC management programs to

farmers on how to deal With Increases In heat and

rainfall' ASide from ettects on yield higher
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temperatures and humidity produced sign ItlCant

changes Farmers on Peru's central coast, for

example, were forced to nearly triple pesticide use

as Insect populations exploded In southern Peru

outbreaks of a traditionally minor aphid like pest

(Russell lana solanlcola) led to an Increase In an

unusual strain of potato virus Y, for which the

Insect IS a vector

Insect Populations Expand

Almost all Insect pests of potatoes do better In

higher temperatures, ' says CIP entomologist

Fausto Cisneros Under normal conditions we

might see three generations of a particular Insect

during the growing season When temperatures

rISe, the life cycle IS shortened and there may be

five generations of the same Insect In some cases,

Insects that coexisted for years with a crop can

suddenly become Important problems Higher

populations can also Increase the speed at which

pests adapt and become resistant to pesticides, '

Cisneros adds

The most Important lesson ot this year's EI

Nino' Zandstra concludes IS that the entire

agricultural community needs to be better pre

pared and have access to a strategic reserve ot

technology that wil I allow farmers to adapt That

means research new technological options and

Improvements In our ability to forecast change It

also means better extenSion, so that farmers can

access new technology and put It to work before

disaster strikes'

Durmg the 1997 98 EI
NIi'io, much of Peru's
highly productive coastal
desert farmland re
sembled flooded ASian
f1ceflelds Potato yields
fell by half m many
locations
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Virus Cleanup Boosts
Chinese Sweetpotato Production

China, the world's largest producer of
root and tuber crops, IS also the first
developmg country to benefit on a large
scale from technology designed to
eliminate ViruS diseases In sweetpotato
plantmg matenals According to recent

reports, Chmese sweetpotato farmers

are planting an estimated 330,000
hectares of virus-free sweetpotato
annually In Shandong Province alone
The value of thiS technology over the
past four years IS estimated at $80
million and gll'Owmg

CIP economist Thomas Walker notes that the

work IS an excellent example ot how International

research centers can broker technologies from

Industrrallzed countrres and extend them to the

developing world The vlru~ cleanup techniques

being u,ed In China, he says are based on high

technology tissue culture techniques developed In
Industrrallzed countrre~ CIP ~ role he ,ays

'was to Identify a technology that could be taken
ott the shelf adapt It to developing country needs

and help China s SCientists modify It to local
conditions

Impact Through Trammg

The orrgln ot the project elates back to 1987

when ClP conducted a small training course on

virus detection techniques The next year Center

SCientists In cooperatIOn With colleagues at the

ASian Vegetable Research and Development

Center, organized a tissue culture training work

shop at the Xuzhou Sweetpotato Research Center

on China s east coast According to Dapeng

Zhang, who served as a translator and now heads

CIP's sweetpotato breeding prOject 30 of China s

top sweetpotato researchers attended Its main

tocus was on developing symptom free tissue
culture plantlets He attrrbutes the succes, of the

course to the tact that most participants were

young sCientists eager to apply high technology to

the country s agrrcultural problems We also had

excellent Instructors from ClP, he adds, among

them John Dodds and Masa Iwanaga, both now

directors of research at other CGIAR centers

_10
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Following a five year period ot adaptive

research by Chinese sCientists closely supported

by ClP virologists large scale planting of virus free

sweetpotato began In 1994, mostly In Shandong

Provi nce Presently about 40 percent of

Shandong's 700 000 hectare sweetpotato growing

area IS planted to virus free materials If extension

targets are met that figure will rISe to 80 percent

covering more than half a million hectares by the
end of 1998

The production ot virus free cuttings begins

with merlstem tissue cultures that are used to

produce virus free plantlets In heated greenhouses

dUring the winter The plants are replanted to

nethouses In the spring From there virus free

seed roots are produced In the autumn to generate

vine cuttings which then serve as a source of

planting material for the summer crop Because

two field multiplications per year are possible,

500 virus free plantlets are suftlclent to produce

planting material for 13 000 hectares within two

years, a highly Impressive field multiplicatIOn rate

for a root crop

Impressive Yield Advantages

Yield advantages are equally ImpreSSive In
tests conducted at nine sites with five Varieties,
average productivity gains were about 40 percent

but ranged as high 160 percent But productivity
gains disappear after three or four years For

example, an older Chinese variety cultlvar

Xlndazl showed a yield advantage of 350 percent
In the first year, 130 percent In the second and

th Ird years, but on Iy 14 percent In the fou rth year

At that pOint, farmers need to be resupplied With

fresh planting materials

Walker notes that the program has been
Implemented Without Investment In specialized
facilities You would be hard pressed to come up
With better conditions for economic Impact than
those embodied In the Shandong virus free
propagation program he says That Includes a
limited gestation time for research (the results he
notes were achieved largely through training)
SWift transfer of technology, huge potential for area
coverage, and relatively high unit benetlts Added
to that are high yields emerging export demand

and the fact that tarmers do not have to change

anv of their eXisting practices

A back of the envelope calculation gives the

prOject a net present value of about $250 millIOn

at a 10 percent discount rate The estimated

Internal rate of return IS 120 percent, With annual

net benefits already exceeding $40 million
calculated over 30 years

Assuming the diffUSion data reflect reality, one
cou Id vary these assumptions by several orders of

magnitude and still not affect the results all that
much, Walker adds In all likelihood thiS work

has had more economic Impact than any other

proJect, perhaps even more than the aggregate of

all other CIP projects combined,' he says Walker

notes that a formal Impact case study will be

conducted In 1998 by the ClP economics and

Virology groups, In associatIOn With biologists at
the sweetpotato program ot the Shandong Crops
Research Institute and economists at the Center tor
Chinese Agricultural Policy

CIP has worked In China since the establish
ment of ItS SCIentifiC liaison office In the 1980s
Collaborative research IS conducted under a
formal agreement With the Chinese Academy of
Agricultural SCiences of the Ministry of Agrlcul
ture

LIP 8EIJlNC

A Single CIP training
program In 1988 led to
major Increases In
China's sweetpotato
productIOn
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·(Getting the Numbers Right

Revised projections for major food commodities, mcludmg roots and tubers, show a
hIghly promlsmg future for potatoes and sweetpotatoes m developmg countries The
new estImates mdlcate that the two crops taken together WIll account for at least 6 5
percent, and potentially as much as 9 9 percent, of the value of all major food com
modities produced m the year 2020

Zl8 12 16

10 year mtervals

4

65
o+-_~_-~----~--..__....J
1984 86 1987 1989 1991 t993 1995 -- 2010

75

85

95

Mllhontons

115

Annual average growth rates for potato productIOn
and area (source FAO)

105

Grow rate (%)
60,..------------------,

50

40

30

20

10

O+-~-r_-___r--.....,....--..__-_,--___1

Calculatmg for Poverty

Growth rates for potato are partlcu larly robust
(about 4% annually) and show no sign ot slOWing

down especially In ASia says Scott What IS
remarkable IS that as potato production In devel

oping countries Increased trom 75 million tons

annually In 1988 to over 100 million tons today

the average annual growth rate Inerea~ed from

2 5% to more than 4% Growth In area and yield

contributed to the Increased production ThiS

contrasts With earlier projectIOns tounded on a

39% average annual rate ot decline In area

planted The discrepancy between past proJec

IIOIb Jnd actual uenJ<; has become increasingly

apparent In recent years, he add~

The new numbers, says ClP economist

Gregory Scott "demonstrate that potatoes and

sweetpotatoes will maintain their relative Impor

tance and will Increase In Importance relative to

cereal~ The projectIOns were produced by the

International Food PolICY Research Institute and

CIP In collaboration with the Centro InternaclOnal

de Agrlcultura Tropical

Zl1612
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Recent FAO data also show a turnaround tor

sweetpotato Average annual growth rates In

productIOn are now close to 1 percent per annum
and rlsrng (figure right) The turnaround IS largely

because ot the Increasrng use of sweetpotato In

China tor processing and tor animal teed Because

sweetpotato IS grown mostly rn China's poorer

rnland regions, these uses are helprng to rnuease

rural rncome and reduce poverty Given thiS tact,

Scott believes the calculations preViously used by

the CGIAR to establish research priorities underes

tlmated the Importance of sweetpotato to the poor
Moreover the massive use of sweetpotato tor

animal feed reduces grain Imports and rn the

process, relieves the pressure on rnternatlonal

gnln prices tor other developrng countries,
Scott says

()1=1961 63101971 73 23=19848610199496



Milestone Reached in Bacterial Wilt Research

A colony of Ralstoma
solanacearum, the
pathogen responsible for
bactenal Wilt A ClP
developed process has
vastly Increased the
accuracy of serological
tests

farmers must rely on clean seed as well as Inte

grated management practices to ensure a healthy

crop' she says Such management practices

Include crop rotation, minimum tillage the

planting at tolerant vanetles and general crop

sanitation Precise methods for controlling the

disease and for producing clean seed vary conSld
erablv

Bactenal wilt IS also an Important drawback to

potato production In Latin Amenca According to

recent reports, the disease IS senously limiting

production In southern Brazil, northern Argentina
Venezuela Peru and the Dominican

Republic The movement of large

quantities of seed from Infected

areas IS believed to be respon

Sible In response, CIP has

organized workshops and

training courses to alert
research institutIOns and

government plant health

services to the problem The

workshops recommended
actions to reduce disease

outbreaks through Integrated
management, quarantine, and

the production of healthy seed

For example In East Afnca, national programs

working In collaboration with the PRAPACE

research and development network produce

disease-free planting matenals with cuttings from

In Vitro stock Another way to reduce the effects of

bactenal wilt IS by planting true potato seed, an

approach that has been used successfu lIy In ASia,

most notably In the Red River Delta of Vietnam

According to highly conservative estimates, the
new kit, which costs $200 can be used to evalu

ate the eqUivalent of 2,000 tons of seed tubers,
enough to plant 1,000 hectares of bactenal wilt

tree potatoes

Bactenal wilt IS considered to be the number

two constraint to potato production In developing
countnes Yield loss estimates vary considerably,

but can reach 95 percent when the disease IS

tuber borne "Bactenal wilt IS most effectively
controlled by eliminating Infected tuber seed
before It reaches farmers' fleld~ says Pnou
Seed taken from Infected fields otten carnes latent

infection even If It comes from healthy looking
plants

"ThiS last recommendation," says LUIS

Salazar, a CIP virologiSt and head of CIP s new
Crop Protection Department would have been
difficult to ensure without the new detection
methods Salazar who was a member of the
onglnal team that developed the ELISA process In
the 1970s notes that the refined techniques are

Bactenal wilt IS difficult to control" Pnou extremely practical for developing countnes Not
notes _because It IS transmitted not only by seed only are they far more senSitive but they are more
but IS also found In the soil" Because there are no - accurate and less expensive to use than the best
known chemicals that control bactenal wilt previously available techniques

ClP pathologists have reached a
milestone m bacterial Wilt research that
vastly mcreases their ability to detect
the bactermm responsible for the
disease (Ra/stoma solanacearum) The
procedure, whICh multiplies the
bactena In samples to be tested m the
standard NCM-EUSA techmque
(mtrocellulose membrane, enzyme
Imked Immunosorbent assay) was
refmed by CI P bacterIOlogist Sylvie
Pnou It IS one million times more
sensItive than previously available
serological methods used to detect
latent mfectlon m potato tubers

Pnou s research IS part of a contlnu Ing effort at

CIP to develop more effective and less expensive

disease detectIOn kits for developing countnes

The new kits are currently being dlstnbuted In 15

developing countnes on three continents Because

they are so simple to use they should play an

Important role In stimulating Informal seed sys

tems and In evaluating germplasm for resistance

13_



" ' Integrated Control of Bacterial Wilt Paying Off In
,East Africa

, \

Potatoes are a food
secunty crop In East
Africa productIOn I~

increaSing at an annual
rate exceeding 4 0

0

PRIOt.,

In Uganda's Kabale District nestled In

the East African Highlands, rapid
population growth has led to smaller,
more fragmented farmmg plots,
contmuous croppmg, and depleted sOils
Potato IS Kabale's most Important cash
crop In the good years, growers plant
25,000 hectares and harvest between
150,000 and 200,000 tons, or a third of
Uganda's total output The most serious
productIOn constramts are bacterial Wilt,
late blight, and the degeneration of seed
stocks The problems are mtertwmed

To control the highland type of the disease,
Berga Lemaga a CIP pathologist works on control

strategies with the CGIAR and ASARECA African
Highlands Initiative and Uganda s National

Agrlcu Itural Research Organ Izatlon (NARo) But

progress has been slow Even If the disease could

be eradicated aboveground, the bacteria can
survive In the ground for long periods Conse
quently fighting bacterial wilt requires an Inte

grated approach, no Sl ngle measure IS sufficient
by Itself

Affordable and User-Friendly

Working with farmers, Lemaga and hl~ NARo
counterparts have designed an affordable user
friendly package of cultural practices "For healthy
plants farmers should use wilt tolerant varieties
and clean seed" he says They are taught to hili
up around their ~eed tubers Immediately after
planting and uproot and destroy wilted plants
Immediately" Minimal cultivation IS the rule a
practice that avoids wounds which In turn pro
mote infectIOn On 46 farms where the new

package was applied, yield Increases averaged
almost 50 percent over four seasons "The onset

of bacterial wilt was delayed' Lemaga said, "and

the number of disease-free plants was much
higher

_14



To entirely rid the soil of the disease, Lemaga's

team IS evaluating rotation sequences that reduce
the amount of bacteria In the soil and also 1m

prove fertil Ity The best cropping patterns so far
combine maize, wheat, and beans Starting with

fields that had a 90 to 100 percent Intectlon rate

Lemaga pOinted out that Just one maize or wheat

crop reduced the rate to 79 percent, and that

beans followed by maize In two successive

seasons brought It down below 25 percent After

such treatments, Yields on test plots at NARO's

Kalengyere Station went up dramatically, from 3 2

to 11 tons per hectare With low fertl Iity soils

additIOnal measures are reqUired A leguminOus

green manure crop adds nitrogen and organic

matter to the soil The Impact of such efforts will

be short lived, however, If farmers relnfectthe soil

by planting Infected seed potatoes

Breakmg the Infection Cycle

In cooperation with the African Highlands

Initiative NARO, NGOs such as Afrlcare, and local

seed growers, CIP IS attempting to break the cycle

of Infected seed and low yields The strategy IS to

produce clean seed In quantity for three or four

popular varieties In what IS deSCribed as a farmer

based flush out system That means a regular

Influx of virus free seed stocks each year, multlpli

cation by smail scale seed growers, and then

direct sale to farmers Seed stocks are contlnu

ously replaced or "flushed out which reduces

disease buildup

CIP initiated the farmer based seed project In

1996 Target countries Include Ethiopia Kenya,
and Uganda all are partiCipants In the African

Highland Initiative Together they produce 1 3

million tons of potatoes a year on approximately
215 000 hectares The proJect's initial virus free
seed stock about 250 000 seedling tubers a year
IS produced at the Kenya Agricultural Research
Institute s quarantl ne station at Maguga These
stocks go to national programs In EthIOpia Kenya
and Uganda for farmer based production In
Uganda, the stock goes to NARO s Kalengyere
research station

Dr JJ Haklza, head of NARO's potato program
explainS that the Kalengyere station multiplies the

stock from Maguga by taking cuttings from virus
free mother plants (100 mother plants can pro

duce 50,000 seed tuberletsl The station does not,
however, convert all the virus free seed tubers

trom Maguga to mother plants Most go directly to

the field for traditional multiplication, which Yields

about 10 tuberlets for each seed tuber planted In

this way the station has the flexibility to control

costs by shifting to mother plants and rapid

multiplicatIOn, Haklza says NGOs like Afrlcare got

some of the seed but most IS bought by members

of Uganda's seed producers aSSOCiation

'When farmers buy seed directly from an

established seed grower they know It IS of high

quality," says Steven Tlndlmobona, chairman of

Uganda's National Seed Potato Producers Asso

clatlon "When they buy In the open market, likely

as not, It IS al ready Infected With bacterial wilt and

viruses Starting out With clean seed IS a great

advantage"

Farmers who Invested In better seed showed a

definite yield advantage In Uganda's Kabale

DiStriCt, multiplication rates Increased from 3 to 6,

and In Kenya tarmers reported a multiplication

rate as high as 7 up from 4 or 5 In prevIous years

In Ethiopia yields went from 8 to 2S tons per

hectare

Production of clean
potato seed In the East
Africa highlands IS a key
to controlling bacterial
Wilt

5 PRIOU
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I~Late Blight Project Initiated a Year Early; Damage
Reports Increasing

Although research results are stili commg 10, CIP may look back on 1997 as pivotal In

the fight to control late blight disease, says Wanda Collins, CIP deputy dIrector
general for research Because late blight was selected as the Center's number one
research priority for the mId-term plannmg period begmnlng In 1998, It was deCIded
to inItiate work a year early As part of this effort new staff were recrUited, funds
redirected, and new faCIlities constructed late blight research currently receives

about 10% of the Center's resources

One of key the decIsions made dUring the year

was the appointment of Rebecca Nelson as late

blight project leader Nelson, a research patholo
gist leads a team of 20 national and international

~uentlsls worKing In 11 subprOjects In Lima and at
sites In Africa, ASia and other parts of Latin

America 'We now have a team In place made up
of specialists from pathology breeding molecular
bIOlogy, geographic Intormatlon systems and the
SOCial sCiences ~ays Collins

late Blight Bad and Gettmg Worse

, Indications ii1re that the late blight problem IS

bad and getting worse," says Nelson Throughout
the Andean region, late blight was exacerbated In
1997 by a particularly severe El Nino event that
brought With It above-average temperatures and

rainfall condltlom perfect tor late blight "CIP
cooperators throughout the world pretty much
agree that we are dealing With a new far more
destructive disease than ever before Chemicals

Late Blight Damage Estimates 1997

that have proven eftectlve In the past are not

gOing to do the Job In the future," she adds

Three developments over the past year were__

particularly troubling The first was a series of

reports confirming a breakdown In the effective
ness of the systemic tunglclde metalaxyl Until
now metalaxyl has been the potato farmers' most

effective tool for combating older forms of the
dl~ease

The second was the continued spread of a
new more aggressive form of the late blight
fungus (Phytophthora tntestans) Although the
fungus In the Peruvian populations stili showed
the A1 mating type molecular marker work at CIP

demonstrated that It belongs to one of two new
migrant populations that have devastated potato

crops worldWide The new populations show
broad spectrum Virulence believed responsible for
the virtual collapse of a late blight resistant clone

developed at ClP and Widely known throughout
Peru as cultlvar Canchan INIA (see box page 20)
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Country estimates of the economic
Importance of late blight assembled In a
database at CIP show that the disease exacts
It highest toll on poor potato producers In

Sub-Saharan Africa (bar graph) Almost all
losses attributable to the disease In the
region are due to lost productIOn (pie chart
faCing page) In contrast, the cost of
fungicides In latin America (middle chart) IS
substantially more Important, contributing to
the total economic price tag of the disease,
exclUSive of environmental damage The
annual cost of late blight In developing
countries IS estimated overall at $3 25 billion
(chart right)
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Third 1nd perhlps mo~t disturbing VvlS

conflrmltlon trom CIP <;flit and natlonll prognm

coopentors In Boll\,a thlt the two late blight

mall ng types-the A 1 and A2-ha\ e been Identl

tied In the same location near the center ot origin

ot the crop It IS teared that they will combine

sexually and posslblv torm even more virulent

forms of the disease

I hl\e never ~een 1 dl~else as deva~tltlng 1~

htt:' blight Nelson savs It I~ ~horklng to see It In

the tleld The up~lde IS thlt CIP lppears to be In

an e,<cellent position to do ,omethlng lbout the

problem To th 1t end the Center ~ hte blight

telm hl~ de\eloped 1 ,tntegy thlt will atllck the

problem on tour tront'> tumer tnlnlng breeclln\.,

tor reSI'>t1nce genetic "tudles 1nd plthogen

characterization A GCNZALES

Farmer FIeld Schools

'With 20 years ot late blight re"lstance breed

Ing under our belts, Nelson says CIP has a

reservoir of resistant clones that can be put Into

farmers fields almost Immediately Center eplde

mlologlsts have also been studying how the

disease works In the highland tropics Both are

prerequIsites tor launching an Integrated disease

management effort' Our strategy IS to link up With

extension services both government and non

governmental that can deliver technologies to

farmers over the next two or three years she says

In 1997, C1P and CARE-an International

nongovernmental organization (NGOl-began a

pilot field school program In central Peru Involv

Ing about 100 farmE rs at four highland locations

The farmers worked directly With project person

nel conducting experiments to test new varieties

and management techniques The farmers benetlt

by receiving Intensive training on disease manage

ment and access to state of the art potatoes CIP

researchers benefit tram qu Ick teedback on Center

technology at greatly reduced cost The field

schools also set In motion the tlrst steps for Impact

In the tleld

At a field day In Huasa
Huasl, Junln, Peru,
farmers observe the
results of a trial on
Integrated management
of late blight where
varieties and chemical
sprays are compared

Loss In value of productIOn
US$ 2 5 billion

Fungicides costs US$ 750 million Total economic cost of late blight
US$ 3 25 billion

SSA LAC. SE ASia. China. SW ASia India
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"Under normal circumstances says Nelson lit

takes 10 years to get new potato cu Itlvars out to
farmers We want to get them out In less than half

that time Nelson foresees that the late blight tleld
schools will spread to other Latin Amerrcan
countrres and to ASia and Afrrca IClven the

dramatic nature ot the disease we/re gOing to
need thousands ot tleld schools based on the FAO
rrce model I

After Just a year she addsl I we ve succeeded

In establishing highly effective collaboration with

an International NCO capable of spreading new
technology wherever the problem eXists The
unique thing IS that CIP will be able to fultil/lts
research objectives through paltnershlp with an
extension agency and continue feeding the latest
technology Into the pipeline

To ensure long term success Nelson says, CIP
also needs to understand the dlsea~e In diverse

agroecosystems Thl~ Includes the host the
pathogen the environment and the human factor

For example CIP sOCIal SCientists are working to
establish what farmers know about late blight and
how they make decIsions to control It Th IS

research IS being conducted In three Andean

countrres as well as In Bangladesh and Uganda

The information collected along with data on
weather water and soil IS bel ng used to design
disease management strategies tailored to dlfterent
agroecologles In December 1997 CIP s late blight
team demonstrated to international experts the tl rst

use ot thiS computer based technology, which

combines the use of geographic Information

systems, crop modeling and late blight simulation

Breedmg

After seven years ot crop Improvement work

CIP SCientists harvested the first agronomically

su Itable clones derrved from the Center s second

generation of late blight resistant potatoes Despite
extremely high late blight pressure brought about
by EI Nino 60 clones with high resl~tance and
good agronomic qualities were selected The new
clones were developed uSing a breeding strategy
that should provide stable re>lstance and ellml

nate the boom and bust cycles that have bedev

i1ed ~clentlsts and tarmers for half a century In

addition work wa~ stepped up to screen tor new

~ources of resistance In the collections held In
trust In CIP genebank.s

Genetics

To speed up the transfer of late blight resistance
genes from wild and prrmltlve relatlve~ot potato
SCientists need to establish a better understanding

ot the genes Involved the process In 1997 CIP
~clentlsts Identltled and located several chromo

somal regions associated with resistance from a
promising source The finding of resistance
markers should Increase the eftlclency ot CIP s

breeding program by saving time and space
durrng the selectIOn process The markers should
also help Isolate resistance genes and speed their
transter Into ~elected varretles

ThiS work IS expected to produce early results

because ot an ettort within the project to brrdge

gaps between molecular genetics blochemlstrYI
and phySiology USing genes known or thought to

be Involved In plant defense In the Ir genetic
mappl ng efforts marker speCialists have Identified
a varrant ot a defense gene that appears to be
associated with resistance By cloning the best

deten~e gene alleles SCientists will be able to
dllectly transter resistance from wild species to
commercial varretles without the dltflcultles
Inherent In conventional potato breeding

Understandmg the Pathogen

To conduct an etfectlvel long term breeding

and Integrated disease management program there

IS also a need to understand the pathogen To

breed for leslstance sCientists need strains with

known disease Inducing properties To de~lgn

effective control strategies they need to know the

properties of the pathogen In the field For ex
ample the application ot simulation modeling will

require pathologl~ts to hwe data on local patho
gen populations CIP IS also supporting the
development and characterrzatlon of local patho

gen collections throughout the developing world
thus eliminating the need to move pathogen
strains across national borders



Genotype x Environment

Poolmg resources and SCientific talent, researchers m seven countnes recently
completed the first year of a comprehensive study to determme If late blight-resistant
potatoes are equally disease resistant across different environments Whether they
are or not will help determme the strategies that researchers use to attack the disease
m the future

So callecl genotype by environment studies

(G x E) are not uncommon With cereal crops

However they pose special dlfTicultles for com
modltles such as potato because of the dangels

Involved In moving live plantl ng material across

international borders According to Wanda

Collins 'this IS the first time we know ot that late

blight resistance has been tested systematically at

so many locations" Collins IS the coordinator for

the Global Initiative on late Blight (GllB), the

International consortium responsible for the study

'By the end of 1998, the G x E study should

provide us With solid data on how quantitative late

blight resistance pertorms from Northern Europe

to the southern latitudes of Argentina ' adds

Merideth Sonlerbale, who heads CIP s new Crop

Improvement and Genetic Resources Department

Quantitative or hOrizontal resistance does not

confer extremely high levels of late blight protec

tlon, but It IS considered more durable than

resistance sources used In the past

"A comprehensive G x E studv was something
many researchers wanted but was dlttlCU It to

organize says Greg Forbes CIP s lead SCientist

on the project "Things really came together With

the establishment of GllS In 1996,' he adds

'Even so, G x E which was given a high Priority

by GllS cooperators, hasn't received additional

support from donors"

Because there was no additiOnal funding

partiCipants commonlcated pnmanlyvta e matI
and through Intormal contacts at international
meetings Eventually an electronic mailing list was
set up at Cornell University which IS used to ;end
messages to the partiCipants Researchers tram
eight countries are Involved In the study Argen
tl na, Canada Denmark Ecuador France, the

Netherlands United Kingdom and the United

States The project also has links to PICTIPAPA,

the cooperative late blight program located In
MeXICO s Toluca valley which IS believed to be

the center ot origin of the late blight pathogen (see
SIFT)

'Thl; IS exactly how GllB was deSigned to

operate, Collins adds By bringing together the

best minds In the field and combining eXisting

financial resources, we are able to accomplish

things together that even the best funded projects

cou Id not do on their own' A final report on the

study will be Issued by the end ot 1998

SIFT

In addition to G X E, CIP has agreed to coordi

nate a Standard International Field Trial (SIFT) tor

resistance to late blight The trials, which were

delayed In 1997 because of EI Nino, will help

SCientists test new late blight resistant clones In
seven production zones In Africa ASia and latin

America Unlike G x E, which uses a fixed set of
experimental materials SfFTwill continually

evaluate the best available late blight reSIStant

breeding lines "The Idea,' says Bonlerbale, 'IS to

create a more solid link between the research

pipeline and farmers" SIFT IS a module of

PICTIPAPA the late blight research program, With

speCial tundlng through GllS

GLOBAL INITIATIVE ON LATE BLIGHT



Late Blight Claims Trusted Variety

Potato cultlvar
Canchan INIA

The potato cultlvar Canchan-INIA, considered
one of Peru's stars In providing high levels of
reSIStance to late blight, has broken down under a
combination attack of humidity from EI Nino the
appearance of a new, more aggre~slve form of the
late blight fungus (Phytophthora Jnfestans) and
failure of a prevIOusly effective fungicide to
control It

Until 1997 Canchan cou Id apparently vv Ith
stand a late blight attack and ~urvlve with a
minimum at chemical Sprl}S Developed JOintly
by Peru ~ national potato program and CJP,

Canchan was relea~ed to tarmers In 1990 It was

progressively gaining In populanty among tradl

tlOnal Andean potato growers and commercial
plOducers In coa~tal areas where It accounted for

a fltth ot the potatoes grovv n It also has wide
con~umer acceptance

"Despite the breakdown ot Canchan, ~ay~

Juan Landeo a CIP geneticist 'growers have
available two other CIP bred Peruvian cultlvars
With late blight remtance-Amarilis INIA and
Kon INIA In addition Landeo IS testing 60 new
late blight resistant clones under constant and
heavy pressure of the tungal disease at two ~Ites

, Oxapampa and Comas In the Peruvian rainforest
margin Landeo believes that despite Canchan s
declining late blight resistance Peruvian potato
growers will continue to produce the variety
because of market demand and high prices while
looking for better performing, disease resistant
cultlvars "For the time being' says Landeo
farmers wil I have to spray more contact tungl

cldes and accept lower yields to stay In bUSiness
In the end, the consumer will pay the difference /I
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CIP Program Report Available

CIP's 1995-96 Program Report, a 323 page publicatIOn,
provides more than 50 research reports written by Center
SCIentists and their collaborators Included are
comprehenSIve overviews of the status of regIOnal work
and extensIve reportmg on such subjects as
cryopreservatlOn, molecular markers, and marketmg The
program report, Issued every two years, IS available for $25
plus postage from C1P It IS also available free through the
Center's home page on the World WIde Web at http / /
www clpotato org



Biotechnology Speeds New Potato Development

In seekmg solutIOns to the most pressing problems of developing country potato
producers, CIP sCientists are uSing some of the most powerful techmques known to
SCience, mdudlng DNA flngerprlntmg, genetic mapping, and gene technology

The potato IS a near pertect cand Idate for this

type of biotechnology note, Malc Ghlsldln who

held~ the Center s molecular blologv work

Unlike V>lth many other crops that are Inbred In

potato genetic transtormatlon IS the tastest way

that genes tor a Sl ngle new trait can be added to

Improve a variety without damagl ng ItS genetic

makeup Attempts to make even small genetic

changes by traditIOnal breeding IS likely to pro

duce clones that have little resemblance to their

parents That means breeding etforts to Improve

established varieties In one trait usually have a

rwgatlve Impact on others, such as genetic resls

tance and the cultlvar ~ taste and appearance

Gh Islaln says that the new techn Iques shou Id

make It pOSSible to Insert disease or stress resls

tance Into popular potato varieties without Jeopar

dlzlng their desirable qualities or their market

share As a result, geneticists will be able to

respond qu Ickly to new stresses without having to

go through the difficult process ot rebuilding

consumer acceptance tor an entirely new variety

'We're also Interested In producing a cleaner

potato says Wanda Collins CIP deputy director

general for research More chemicals are used to

produce potatoes than to produce any other tood

crop In an envi ron mentally conscIous world that

IS increasingly unacceptable

New Varieties In FIVe Years

With conventIOnal breeding tools, It would take

sCientists 10 15 years simply to bring a potato

variety to market and an equal amount ot time for
It to become popular with consumer'i Blotechnol
ogy makes It pOSSible to maintain all of the deslr
able characteristIcs ot a cultlvar eliminate new
problems as they appear and do so In less than
five years Equally appealing IS the pOSSibility to
bring back to the market traditional tarmer varlet

les that are no longer grown because ot their

susceptlbilltv to new more Virulent diseases and

aggressive pest problems

Currently, about 15 percent of the Center s

international statf work In biotechnology projects

In 1997, CIP Virtually doubled ItS Investment In

bIOtechnological research Although thiS repre

sents a dramatic shltt In Center resources, CIP

continues to rely on cooperative agreements With

advanced laboratories to carry out much of ItS

high tech research In addition to prodUCing large

savings thiS approach creates Intellectual bridges

between state of the art Institutions In Industrial

Ized countries and CIP s principal partners

national research institutions In developing

countries In the tuture Center sCientists antiCipate

that contract research will Increasingly Involve

advanced national centers In South ASia and the

Southern Cone at Latin America

Impact In Four Areas

Advances In biotechnology are expected to

have Significant Impact In at least four project
areas dUring the Center s medium term research
plan which runs through the year 2001 These
Include the search tor stable late blight resl'itance
application at transformation technologies for
virus re'ilstance In potato breeding at deSirable

quality traits tor sweetpotato and Integrated

management of sweetpotato pests The follOWing

are examples of recent succeS'ies In blotechnol

ogy 1t ClP and of where the sCience IS headed

Usmg DNA molecular
markers CIP SCIentists
can Identify genes
conferring resistance to
late blight Ultimately
CIP's aim IS to select
POSitive alleles for late
blight resistance and
move them qUlcklv mto
potato clones SUitable for
developmg countries
The high resolution
photograph above shows
molecular markers linked
With late blight reSlS
tance m a diplOid potato
populatIOn The arrows
pomt to DNA markers
aSSOCIated With late
blight resistance denvmg
from a Solanum phureja
parent (lane A) and a
S tuberosum parent
(lane B)
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A CIP SCientist checks
fingerprinting of potato
DNA on a computer
mOnitor The face screen
protects SCientIsts from
ultravIOlet light used to
illuminate DNA gels

Sweetpotato Gains From
Potato Biotechnology

CIP SCientists are uSing biotechnology to

develop protease inhibitors that inhibit the

metabolism of sweetpotato weevils Recent
progress In developing a transtormatlOn system

and Identifying etfectlve protease inhibitors has
established a base for creating host plant

resistance, a long time goal of national

sweetpotato Improvement programs

Other objectives for sweetpotato ,nclude the

mapping of alleles for virus and nematode

resistance and for starch content The develop

ment of varieties with high dry matter IS a major

CIP priority

Molecular techniques are also being used to

reduce the number of duplicates In the

sweetpotato germplasm collections held at C1P

and to asses~ the genetic diversity of the crop
ThiS work IS considered Important for advanc

Ing In SitU conservation and to determine the
need for new collecting expeditIOns

Clr

CollectIOn Fmgerprmted

In 1g97 CIP reported the tlrst use ot molec ular

markels to tln~erprrnt an entire cultl" lted potlto

collection The ohJectIVe at thl" work was to

a"<;e"<; the collection <; I:\enetlc dlversltv and "elect
1 core ~ample comprISing the widest posSIble

genetic varr ltlon The nltlve cultIVated speCies,

Solanum phureja IS Importlnt to plant breeders
beCluse many at Its accessions carry re<;lstance to

biotiC lnd abiotIC stres~es, including late blight

and bacterial wilt

Within the collection are 25 Kce"Slons labeled

a" 5 phureja hut whose charactellstlcs SCientists
"uspected were closer to those of another species
Because ot the sma II SIze ot the 5 phurej J

collectIon the species was selected to test the
ettectlveness ot molecular markers tor more

extensive germplasm management The re"ults
demonstrated that the use of DNA molecular
markers IS superIor to methods In which random

selection IS used tor IdentltYlng a core collection
With maximum genetic diverSity ThiS work clears
the way tor the appllcltlon ot marker technology

In each ot the nearly 100 potato species In
coliectlOn~ held by CIP

Late Blight Control

Because late blight Clused by Phytophthora
Jntestans poses urgent problems In developing

countries CIP gIVes high prlorrty to blotechnologl

cal approaches that proVide practical solutIOns

and diminish farmer reliance on fungiCides High

levels of reSIstance Identified In native cultivated

potatoes (5 phUrejd and 5 andlgenal are being

mapped and characterrzed uSing molecu lar

markers Th IS work IS being conducted In collabo

ration With the Scottish Crops Research Institute

and the Centro de Investigaciones de ClenCias

Veterrnallas In Argentina

In addition ClP IS working With SCientists at

Kansas State University In the United States and

the International Rice Research Institute In the

Philippines to develop a large set ot genes known

or suspected to playa role In plant defense These

candidate genes Will be used as probes for



mapping potato and other root and tuber crops
Those found effective against late blight wil I be

Isolated and used for direct transfer Into suscep

tlble varieties These efforts will be augmented by

the development ot a composite potato map that
shows where disease resistance occurs on the

potato genome ThiS Intormatlon will be made

available via the Internet to help SCientists explore
exotic germplasm for new sources of resistance

Virus ReSistance Sought

A long term CIP goal IS to produce potato

vanetles with stable resistance to the three major

potato viruses Potato leafroll virus (PLRV) and

potato viruses Y and X (PVY and PVX) The~e

diseases cause severe crop losses and are the

main cause of rapid seed deterioration USing a

combination ot molecular and conventional

techniques CIP SCientists have Identltled genes

that confer high levels of resistance to PVY and

PVX They are Incorporating them Into com mer

Clal vanetles-somethlng that international seed

companies who sell to developing country

farmers have traditionally shunned

Intellectual Property Rights

Transformation with natural resistance genes

promises to be the fastest, most precise way to

develop virus resistance In potatoes without
resorting to the controversial process of Viral gene

insertion CIP and ItS collaborators at the

Sainsbury Laboratory In the United Kingdom are

theretore tocuslng their efforts on plant-derived

transgenic resistance The success of thiS effort
should Significantly reduce developing country

reliance on Imports ot nonadapted seed varieties
grown In temperate regions

Controllmg Insects

Although Insect resistance presents particularly

dlffl( ult challenges, ClP IS moving torward In

several areas that should conter Insect resistance

against potato pests The first IS the transfer of a

gene from BaCillus thUrlngfensls, a bacterium that

produces a protein that acts as a natural Insectl

clde However, thiS proven technology may also

speeds up the development of Insect resistance

The Center IS therefore taking a cautious approach

In building Insect resistance Prominent among the

alternatives IS the use ot glandu lar tnchomes the

sticky hairs tound on the so called hairy potato

//
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At It most recent meeting the ClP Board of Trustees asked management to explore with stakeholders ways to protect ClP
developed technologies trom explOitation by commerCial companies and a~sure that revenues generated from such technolo

gle~ be used to support the Center's genetic resources programs

The resolution underlies the Board s bellet that CIP will have to protect ItS technologies through various forms of Intellectual
property right> to sateguard the Interests of ItS principal clients poor people In developing countries Although CIP SCientists

work from the premise that the poor should benetlt slgnItlcantly more trom Center research than do others the demand tor CIP
breeding lines and related technologies by commerCial companies IS increasing Our fear," says ClP Director General Hubert

Zandstra "IS that as Industry applies these advances to their own ends that will limit access to them In developing countries

With that POint In mind the Board encouraged CIP to develop a polIcy framework for the pOSSible patenting of Intellectual
property developed In Center laboratOries The primary objective would be to ensure that developing country farmers continue
to have tree access to all CIP technologies Any Income derived In return for the Center's Intellectual property would be commit
ted to the Center s genetic resources programs Such a polIcy IS consistent With the provIsions of FAG S Global Plan of Action for
Plant Genetic Resources for Food and Agriculture

"It may Just turn out' Zandstra adds that If the new policy IS approved It may actually encourage commerCIal Intere~ts to
enter Into direct JOint ventures With developing countries making Improved technologies avaIlable to our clients more rapidly
and more cheaply than would otherWise be pos~lble
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Brazil Achieves Seed Self-Sufficiency

r,

BrazIl has achIeved self
sufficiency In potato seed
production, ellmmatmg
the dangers from
Imported seed borne
pests and diseases

~ZA. HM"'N~

In 1983, Brazil began to bUild its own national potato seed program to reduce its
dependency on the internatiOnal seed trade Usmg virus detectiOn technologies
developed at Oil', BraZil now stands as one of the world's most advanced seed
producers With annual productiOn exceedmg 72,000 tons per year

_24

"Brazil recognized In the 1970s that seed
Imports represented a serrous stumbling block to
potato production," says Fernando Ezeta, ClP's
regional representatIve for latin America and the
Carrbbean "Not only do many shipments carry
pests, Imported seed IS expenSive, and frequently
there IS not enough to go around"

While a small producer compared With the
major European and North American seed export
Ing countries, Brazil has achieved a level of self
suffiCiency unknown In most developing nations
Dlsease- and pest-free seed IS one of the farmers'
most Important Inputs and also one of the most
costly

Potato seed prrces vary conSIderably from
country to country, but can easily reach $1,200

per hectare for the best Imports But Imports are
not always what they purport to be

Seed-Borne Pests

Noel Pallals, the head of ClP's Seed UnIt, notes
that pests and disease are routinely spread by
Imported seed "Even the best producers cannot
guarantee that theIr product meets international
standards," he says "Our concern, however, IS
not With the reputable producers The ones we
worry about are those who ship poor qualrty seed
because they fall to conduct suffiCiently rrgorous
inspections Once Infected seed IS In the fIeld, It IS
difficult to control the spread of Imported pests
and diseases'



EMBRAPA and CIP

Cooperative activities between Brazil and CIP

began In 1978 and were expanded In 1982 with

the signing of a formal agreement with the Centro

Naclonal de Pesqulsa de Hortallc,:as (CNPH) the

national vegetable research program of Empresa

Brasilelra de Pesqulsa Agropecuana (EMBRAPA)

In the Intervening years, CIP has helped train
more than 150 BraZilian sCientists In subjects such

as tissue culture virology and breeding and

genetics the baSIC building block~ ot a seed

Industry 'Collaboration with CNPH EMBRAPA

has been exceptional on many tronts but our

biggest success says Ezeta, ' has been In seed
production' Today, Brazil IS almost entirely self

suffiCient In seed potatoes by haVing adopted

rapid multiplication schemes developed by CIP

C1P economists estimate that the program saves

$5 million In foreign exchange annually

Since the mid 1980s CNPH EMBRAPA sClen

tlStS have also worked to keep abreast of the latest

developments In the Center s Virology laborato

rres As a result, BraZil now produces antisera and

serological kits that (an be used In the field by

local seed producers One of CIP's roles was to

ensure that BraZil s antisera were capable of

detecting all virus varrants

"ThiS IS high tech work says C1P Virologist

Maddalena Querci To adapt such a SOphlStl

cated technology to local conditions IS a major

ach levement To then go the next step and extend

It In a country as large and as diverse as BraZil,

speaks for It~elf "

Brazil also exports the serological kits to

nelghbonng countrres In the Southern Cone

Chile's national seed program reportedly uses

only BraZilian made kits for detecting viruses In ItS

seed potatoes

Brazil IS one of

CIP's newest do-

nors, havmg lomed

the CGIAR system

an 1997

Brazil: Facts and Figures

Since the early 1960~, Brazilian potato

production has more than doubled trom 1
million to 2 3 million tons And today s

production IS achieved on 30000 tewer
hectares than a generation ago Equally

Impressive Yleld~ rose from a meager 6 tons
per hectare to a national average ot 14 tons

per hectare

While CIP seed production technologies

have contnbuted to the Increase CNPH

EMBRAPA recognizes thlt sustaining produc

tlon growth will require continued Investment
In reselrch and devE.lopment To that end
CNPH recently reque~ted CIP collaboration In

10 new areas Among them He re~earch on
late blIght true potato seed bacterial V\ lit
and genetic conservation of sweetpotato In
addition, CIP has been asked to assist CNPH
In methods for detecting viruses on
arracacha an Andean root crop Similar to

carrot Brazil IS the world s leading producer of
arracacha which IS used mainly In commercial
baby foods Brazil IS also one of C1P's newest

donors haVing JOined the CGIAR system In 1997
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Producing Pesticide-Free Sweetpotatoes

Farmers and SCientists
regularly Inspect
pheromone traps used to
attract weevils The area
surrounding the traps IS
treated wIth the fungus
BeauverIa bass/ana,
which Infects the weevils
drawn to the traps
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In 1991, Cuban farmers were suddenly
cut off from agricultural pesticides
supplied by the Soviet Umon The result
was major damage to the country's
sweetpotato crop and the collapse of
some of Its largest sweetpotato
plantations

With the elimination of Soviet subsidized

pesticides, Cuba found Itself In a situation that

farmers In other countries could well face In the
tuture says Fausto Cisneros, leader of CIP s

Integrated pest management project (I PM) for

sweetpotato "Any number of things could happen

that would deny farmers access to pesticides he

says For example the effectiveness at a chemical

cou Id collapse because of a new Insect biotype or

a government may Simply ban certain pesticides

tor environmental or health reasons

The Cuban Expenence

In Cuba the loss of pesticides left no alterna

tlves but to turn to IPM With chemicals Cuban

tarmers controlled the sweetpotato weevil (Cylas
tormlcanus) the crop s principal predator with an

average of 12 sprays per season E\ en then

damage levels were lbout 8 percent high by

many .,tandard., but 1(( eptlble to the Cufnn, In

1997 d 1mlgE_ tell drlm 1tl< lily V\ Ith the u.,c of 1n

Inteloirated control lpproKh Some tleld, reloil.,

tered lu,t 2 perc ent Infe,t 1tlon produc tlon tripled

on many farm,

Ettorh to control V\ee", iI., With IPM began In

1992 CIP SCient,,!> fir'>! VISited the Island In

response to 1 Clil tor help by colleague" 1t INIVIT

the Cubln nation 11 19riCU Itural re.,elrch Imtltute

In chlrge at root crops and banlnlS

INIVIT SCientist, first tas" was to fill In gaps In

the knowledge at the biology and sea,onll

behaVior of the pest The second was to Identity

IPM component technolo~les th 1t would control

V\eevil, Bec ause at the emer~ency nature at the

situation ClP entomologiSt<, "uggested torgolng

the ,tandard pest eva luatlon and characterization

phase of a normal IPM program

Effective Controls Identified

On farm research In Vii h Clara and

Clentuegos, provinces In the central part of the

Island confirmed the effectiveness of four IPM

control components predatory ants, the fungus

Beauvena bass/ana the mass capture at adult

male weevils uSing sex pheromone traps and the

planting of short ,eason cultlvars Added to thiS

were cultural practices common to most other IPM

Sweetpotato weevil Infected With Beauvefla
bass/ana fungus



programs such as the use of healthy planting

materldls crop rotation and destruction of crop

residues

"A package of alternatives was offered to

agrarian association farmers and technicians,"

remembers Dr Alfredo Morales subdlrector ot

INIVIT and leader of Cuba s sweetpotato IPM

program "Demonstrations first held at INIVIT

experimental tlelds qUickly spread to government

farms cooperatlve~ and private producers

According to one woman tarmer working on

Paso Bonito State Farm In Santa Clara It was

Impossible to continue to plant sweetpotato

because of high levels of weevil Infestation In the

dry season, damage was almost total Following

the introduction of the INIVIT CIP approach she

says, Infestation fell to Just 2 percent and could

eventually reach zero

How the System Works

The most Important component of the package

IS the use ot pheromone traps for the mass capture

of male weevils In 1996 128,000 traps were used

throughout the Island, up trom 6,500 three years

earlier Normally tarmers use 16 traps per hectare
but some successtul farmers were able to reduce

that number to Just five or SIX

But pheromones also represent a weak POint In

the program because they are Imported from the

Netherlands ClP IS currently trYing to broker an

arrangement that will allow Cuban techniCians to
produce the pheromone under local license

Two other components ot the program, how

ever are totally home grown Predatory ants that

attack weevil larvae are mass produced In artltlCial

nests made of rolled banana leaves, the natural

habitat of the predator This simple system,

deVised by INIVIT has proven highly effective

Field trials have shown that as tew as 60 nests per

hectare can reduce weevil infestation 3 5 percent

The other component IS the use ot the fungus

B bass/ana a bIOlogical pesticide The fungus IS

applied around pheromone traps to kill escaping

weevils B bass/ana IS produced In both Iiqu Id

and solid form In more than 200 Cuban laborato

ries and processing, including breweries with Idle

capacity

The Cubans are extraordinary cooperators
and excellent researchers says Cisneros CIP has

learned a lot from ItS work In Cuba that can be

applied In other parts of the Caribbean and In

areas with similar ecologies "But perhaps the

most Important lesson ot the Cuban program," he

says 'IS that farmers can produce abundant crops

without the chemicals that they once relied upon"

The IPM program will cover 30 000 hectares of
sweetpotato In 1998, about 50 percent of Cuba s

entire crop according to Cisneros

The Search for Weevil Resistance

The development of sweetpotatoes resistant to weevils IS an additional goal of ClP's
collaborative research program with INIVIT Cuba has developed SIX weevil resistant
clones, but the process has not achieved all of the results that researchers would like
One key objective IS to develop sweetpotatoes that produce roots 15 cm below the soli
surface, too deep for most weevils to attack the crop The Cubans are also paymg close
attention to CIP's resistance breedmg program, which emphasizes the mtroductlOn of
protease mhlbltor genes, and the Center's work with wild relatives, efforts that one day
may provide farmers with weevil resistant sweetpotatoes



TPS Hybrid May Eliminate Need for Seed Tubers

28

Sometimes, a productIOn breakthrough
can be achieved by takmg an old
technology and makmg It better In
1997, two CI P sCientists demonstrated
this aXIOm to potato farmers m Vietnam
by upgradmg the seed quality of two
established hybnd true potato seed (lPS)
vanetles

The new technology allows hrmers to produce
d mature commercial crop of potatoes avenging

21 tons per hectare In Just 90 day, directly from
potato ,eedllngs After a year at testing Vietnam
ese hrmer<; have al ready dubbed It Super Seed

The new seed technology eliminates the need

for 17 000 tarm hmilies In the Red River Delta ot

Thai Blnh Province ,outh ot HanoI to store

potato seed tubers dUring the hottest part at year

Without retrlgeratlon the heat takes a high toll on

the quality of seed potatoes dUring the nine

months that they must be stored on farm Potatoes

In Vietnam are grown during the three month

period between the country s two yearly rice

crops

CIP plant breeder Mahesh Upadhya and

phYSIOlogist Noel Pallals were alerted to the
storage bottleneck at a seed workshop held In

HanOI In 1996 One pOSSible solution, they

believed would be to grow potatoes directly from
TPS seedling transplants (see box) TPS IS normally

used to produce small tubers for planting What
emerged from their research was a method for

dramatically Improving seed quality of eXisting

hybrids The new technique resu Ited 1'1 larger,
heaVier botanical seeds that are more vigorous

than those produced by conventional methods
Because of their additIOnal vigor the Improved

seeds produce potato seedlings that can be

transplanted directly Into the soil to grow a

successful commerCial crop

'The new seed IS clearly superior to all com

petltors Including Vietnam s two most popular

CIP developed varieties says Peter Schmledlche

the Center's former regIOnal representative for East

and Southeast ASia and the PacifiC Vietnamese

, \

, I'

agricultural oftlclals believe that It the results of

1996 97 are reconfirmed potato production In

the Red River Delta will be revolutIOnized by

eliminating the need for farmers to store seed

tubers Before the development of Super Seed,

Vietnamese researchers had concluded TPS

transplants could be used only to produce small
,eed tubers for planting And It was thought the

tubers cou Id not be used tor more than two

cropping seasons because of seed degeneration

The Initial performance and popularity of Super
Seed In Vietnam has already reached other

national potato programs Pallals, who IS also

responsible for the Center s seed distribution unit,

has had request> for information and seed from

Cuba EI Salvador Germany, Honduras and

Nicaragua In MeXICO Upadhya says Super Seed

performance matched the two most popu lar

potato varieties AtlantiC and Frlto Lay In unlfor

mlty and yield
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TPS Populanty Predated 'Super Seed'

Even before the Introduction of Super Seed

TPS technology had been enthusiastically adopted

by a growing number ot Vietnam tarm tamilles In

the rICe based crOppl ng system of the Delta The

number of participating farmers rose trom 275 In

1994 to 17 000 In 1997

Potato Vlelcb obtained from TPS materlll art

about double the Vietnamese averahe of 12 5 tons

per hectare In 1996 potatoes produced trom
TPS derived tubers averaged nearly 24 ton~ per
hectare acros, 13 sites In Thai Blnh province
compared with 11 ton, per hectare ot Ackersegen
the country s most common Iy grown potato
variety

The spread of TPS technology has been

nothing short of outstanding In the Delta where

26 000 hectares are su Itable tor potato produc

tlOn By the year 2000 Thai Blnh agriculture

officials anticipate sowing 150 kilograms of seed

haVing 1,500 hectares In TPS transplants, and

harvestl ng 15 500 hectares of TPS

TPS I, a highly valuable commodity Farmers

who normally pay up to the equivalent of US$800

per kilogram for ordinary hybrid seed are paYing

up to $1 300 per kilogram for Super Seed The

government has recovered nearly all ot the

$24 000 It spent on Importing TPS from India, and

has set up a revolVing fund to purchase new TPS

for the 1997 98 crop Because TPS IS not free

Vietnamese farmers have been motivated to refine

their nursery and seedling management As a

result they have reduced the amount of TPS

needed to plant a hectare from 270 grams to 100

gram, In Just three years Transplant survival rates

are between 89 and 97 percent That IS attrlbut

able to the ,ophlstlcated transplant management

or highly experienced rice tarmers

Researchers farmers and Vietnamese political

leaders have urged CIP to continue development

of new genetic combinations tor use In the Red

River Delta including shorter maturing hybrids to

fit exactly between the two annual rice crops

The three year TPS hybrid project In

Vietnam was successtul because It met a

sptClflc need by offerl ng an alternative seed

system tar superior to the old plan which

relied on degenerated seeds ot que,tlonable

origin Upadhya says

The tmy botanical seeds produced by
the flower of the potato plant are
known as true potato seed Farmers
who normally plant a hectare of
potatoes uSing 2 tons of seed tubers can
now achieve the same result more cheaply
by planting as little as 50 grams of TPS
hybnds Traditionally, TPS IS not sown directly
Into the field like maize or wheat seed, but planted Into seedbeds, like
tomatoes and then transplanted mto the field as seedlings The small
tubers produced from TPS seedlings are used as seed for planting the
next potato crop (nght)
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Breeding Deep-Rooted Potatoes

In a 1997 tnal CIP
SCientists demonstrated
that many germplasm
accessions found In

Center held germplasm
collectIOns have deeper
and denser root systems
that can help potatoes
withstand long penods
without water

_30
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Have plant breeders madvertently
developed potatoes that are overly
dependent on water? In a dramatIc fIeld
tnal, CIP phYSiOlogists demonstrated
that some potato cultsvars can WIthstand
long penods Without water and stili
produce adequate yields

'Our hypotheSIS IS that In searching tor a

better potato, modern plant breeders have Inad

vertently developed cu Itlvars With shallow root

systems, says CI P phYSiOlogist Noel Pallals

Pallals believes the key to Increaslng potato yields

In developing countries IS to restructure the plant

by expanding ItS root system

Immodest Goals1

CIP IS Increasingly concerned about water

stress a relatively new area of research that Center

SCientists believe IS With In the reach ot current

technology The Center s goal, however IS not

Immodest the first target IS 1 million hectares In

China that frequently sutfer trom a month of

drought soon after crop establishment

It IS Widely known says Pallals, that cultivated

potatoe~ are much more senSitive to soil water

lond Itlom th ln other crop" Stre~s period" a~

,hort as one dav on severely aftect yield Stuebe'>

"how that cultlvlr'> dltfer In their "u"ceptlhillty to

yy lter '>tre"~ llthough 111 lre attected "'gnltlc antl\

One Important and ObvIOU, ph\slolo6lcal

e"pllnatlon tor the lC ute "emit" It} ot pot ltO to
water ~tre,,~ '>tems trom Its notorlou~ly '>hallo\l\ lnd

spar~e root w~tem Palll!'> says Improvement

prognm<; aimed at tndltlonal POtlto growing

areas have accepted the st Jtus quo lnd u<;e

trequent shallow Irrigation<; that pen llize deeper

more denselv rootln\S cultlvlrs

Sweetpotato Stress

Sweetpotatoe, wou Id a1<;0 benetlt trom the ne\l\

research Water ,tres, tolerance IS Importlnt not

only tor edible tuber yield but also-and perhap"

more Important tram the small farmers pal nt of

View-for foliage marntenance dUring periods of

stress One objective will be to ensure that tarm

ers particularly In sub Saharan Africa have

suttlclent ~eed cuttings tor planting once the rainY

season begl ns

Work In thiS area IS already under way Over

the past two years most of CIP's pathogen tested

sweetpotatoes were evaluated at sites In sub

Saharan Africa and In Lima With surpriSingly

Similar results Among the clones selected tor

superior yields under severe water stress In Lima

eight produced essentially the same results In

Africa

To Increase the effiCiency of CIP germplasm

cleanup efforts, all of the sweetpotato germplasm

maintained by the Center IS being prescreened

under severe water stress In Lima USing thiS

approach It should be pOSSible to Prioritize

cleanup efforts and at the same time make

available greater numbers of drought resistant

varieties to national programs



CIP 1997 Briefs

Dr Wanda W Collins, a plant breeder and

geneticist, IS ClP's new Deputy Director General
for Research She IS a leading expert on root and

tuber crops Collins was protessor of horticultural

sCience at North Carolina State University at

Raleigh In the United States before JOining CIP In
November 1997 Her new responsibilities Include

overall leadership of the Center s 17 major

research projects and coordination of the Global

Initiative on Late Blight

PROINPA Awarded
BoliVian Prize

Collms New Deputy Director
General for Research

PROINPA BoliVia's collaborative potato

research program supported by ClP and the
Government of SWitzerland, has received BoliVia s

Award for SClentltlc Merit The citation was

presented by the PreSident of the country's
National Academy of SCiences A World Bank

report has termed PROINPA one of the country's

outstanding agricultural research programs It was

established In 1989 to revive Bolivia's national
potato research program PROINPA technolo
gles-Includlng cultlvars with resistance to late
blight and Insect pests and frost tolerance-are
expected to reach subSistence farmers I n the next
three years CIP and PROINPA have a close
working relationship CIP relies on PROINPA for
drought frost and nematode research, while CIP
provides PROINPA with technology In virology
marketing bIOtechnology and resource manage
ment

released In 1998 by ClP and the Egyptian Ministry
of Agrlcu Itu re shows that Investments In TPS cou Id

provide $51 million In net benefits to Egyptian

potato producers by the year 2015 Egypt's TPS

proJect, begun In 1977, has produced annual net-

benefits to farmers of 28 percent, and has a net

present value of nearly $3 million The figures do

not take Into account health and environmental

benefits associated with growl ng locally produced,

adapted seed that carnes disease resistance and

can be grown with fewer chemical sprays

Vlrus-Carrymg Whiteflies
Threaten Sweetpotatoes

True Potato Seed Gams Made
m Egypt

A CIP true potato seed hybrid known as

Chacaslna has proven Itself In the Peruvian

highlands where consumer acceptance of new

potatoes IS hard to earn Chacaslna IS a cross

between the most popular local variety produced

In the central Andes Yungay and a CIP late

blight reSIStant breeding line In a study on the

Impact and production potential of Chacaslna, the

TPS hybrid outpertormed Yungay In almost all

categories In extensive trials coverl ng SIX produc

tlon zones In an Impoverished region where

potatoes are a subSistence food Chacaslna

produced average Yields double that of Yungay

and had a 17 percent lower incidence of virus

Infection What appealed most to farmers was that

Chacaslna could be harvested 45 days earlier than

Yungay and was popular among consumers

Despite competition from overseas seed
companies Egyptian potato producers made
Important gains In developing domestic seed
supplies that use true potato seed (TPS) A study

In the Andes, the warm winter of 1997 acceler

ated the spread of potato yellow vein, a virus

disease carried by a whitefly (Trtaleurodes

vaporartorum) Until recently the disease was

present only In Colombia and Ecuador In 1997 It

was Identified In the central Peruvian highlands

and In Venezuela CIP plant pathologists expect It
to eventually spread to the Southern Cone coun

tries Whiteflies (Bemlsla sp) are also known to
carry one ot the two viruses that cause

sweetpotato virus disease If whitefly populations

Increase sign Itlcantly so does the threat to
sweetpotato That could be especially problematic

In sub Saharan Africa, where sweetpotatoes are

vital to food security and where a whitefly borne
virus has already devastated cassava crops

III Chacasma Proves Acceptable
0.1 m Andean Highlands
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Donor Contributions In 1997

DONOR

(ranked by leve" of contribution In US$OOO)

UNRESTRICTED NON AGENDA

& RESTRICTED

SWISS Agency for Development

& Cooperation

European Union

International Bank for Reconstruction

and Development

United States Agency tor International

Development

Japanese Government

Netherlands Government

Danish International Development Agency

Federal Germany

Swedish International Development

Cooperation Agency

United Kingdom Department tor International

Development

Interamerlcan Development Bank

International Development Research Centre

Canadian International Development Agency

Austrian Government

Luxembourg Government

Spanish Government

Belgium Government

Italian Government

French Government

ASian Development Bank

Australian Centre tor International Agricultural

Research

Norwegian Government

Chinese Government

International Centre for Research In Agroforestry

Korean Government

OPEC

BraZil Government

ICRISAT

Mexican Government

South Africa

Government of India

Welzmann Institute of SCience

Peru Mlnlsterlo de Economla y Flnanzas

Natural Resources Institute NRI

The University of Georgia SAN REM

Includes $3 2 million In network and country research projects

*5403
1,900

1,800

1 655
1 375
1 286
1,221
1 062

891

817
789
765
718
455
400

295
231
200
192
175

155
131

90
87
80
70
60
60
60
50
38
25

550

75

133

17
20
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Finance and Administration

CIP's 1997 Income totaled $24 7 million

(contributions $23 3 million and $1 4 million

other Incomes) down 6% from an all time high of

$263 million In 1996 Investments In potato

research represented 59% ot the Center ~ total

Income responding to continued growth In the

demand tor the crop In developing countries and

the potential ot CIP technologies to support thiS

~tlmulated production Investments In sweetpotato

totaled 23% ot Center Income Spending for the

lesser known Andean roots 1nd tubers natural

resources management and the Global Mountain

Program were 4% 11 %, and 3%, respectively

Center Inve~tmentallocated according to CGIAR

categories were Increasing productivity 43%
protecting the environment 26% saving

biodiversity 9% Improving poliCies 5% and

strengthening national programs 17%

DUring the year the Center continued to

Improve ItS liqUidity Since 1994 the use ot

Operational expenses by activity (%) for

1997 and 1998 (estimated)

-----

Area 1997 1998

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

Research 73 72

Training 5 4

InformatIOn 3 3

Research Management 9 9

Operations 7 8

DepreCiation 3 3

Operating Fund a
-------- -- ~ - ---

Total 100 100

BALANCE SHEET (US$OOO) 1997 1996
Year ended 31 December

Current Assets

Cash and short term depOSits 6456 6,501

Securities 97 81

Accounts receivable

Donors 5,605 3485

Employees 320 388

Other 235 292

InventOries 837 863

Prepaid expenses fil6 ~

Total 14 186 12,608

Investments 503 483

Loans to employees 287 379

Fixed Assets

Property plant, and equipment 21 752 21,365

Less accumulated depreCiatIOn ULD2ill Ul,5.illJ

Total 9702 9,863
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As ot December 31 1997 CIP s financial statement showed a strong working capital positIOn On the

liability side, short term commitments and provISions are well covered by current Center assets

extended credit has been limited to less than 25 days per year However because of funding reductions

the Center was unable to expand Its reserves as It has done over each of the past five years CIP reserves

an equivalent ot 17 days (US$l 1 million) which are Insufficient to cope with the Center's liqUidity or

cash yearly needs Management will continue with Its objective to Improve CIP s financial reserves level

International Potato Center (CIP)

I 1tT1J Peru

hE..adqllJrtl: r" In

Lybrand IS published

by Coopers &

he rE qlle"ted from

Ottlcer at ClP

flnancla I statement

the Chlet FInJnual

complete, audited

separately, and can

summarizes ClP's

finances In 1997 A
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Rosa Novoa Cardenas
Compnter Programmer

Research
Management

InformatIon System

Carlos Nmo NeIra Ramos
ChIef Fmanclal Officer

Copynght 1977 CIP
Made III Peru
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A project based Research
Management InformatIOn System
was developed by CIP dunng
1997 and Implemented to support
the 1998 project portfolio The
new system, which complements
CIPFIS, the Center's fmanclal
mformatlon system, IS a powerful
tool for project leaders and
management to defme proJect
outcomes, estimate time and
resources, schedule tasks, and
bring proJects m on time, on
target and on budget

___.~ --.1
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BALANCE SHEET (US$OOO) 1997 1996
Year ended 31 December

Current liabilities

Short term loans 369 414

Advances from donors 7,097 5,834

Accounts payable

Research contracts and organizations 1 91O 1 554

Suppliers and taxes 1 011 1,010

ProvIsions for severance

Indemnities ~ ~

Total 10,439 8,864

long term loan 271 515

Accruals and PrOVISions 659 672

Net Assets

Capital Invested In fixed assets 9 702 9863

Capital fund 2 529 2 341

Operating fund L-OZ8 L-OZ8
Total 13,309 13 282
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Staff in 1997

DIRECTORS

Hubert Zandstra Ph D Director General
Jose Valle Rlestra, PhD Deputy Director General

for Finance and Administration
Peter Gregory PhD Deputy Director General for

Research 2

Wanda Collins PhD, Deputy Director General for
Research 1

Roger CortbaoUl, PhD, Director for International

Cooperation

Edward French, PhD, Associate Director for

Research 2

INTERNATIONAL COOPERATION

(country) =post location, but activity regional In

scope
country = post location

latin Amenca and the Canbbean (LAC)
Fernando Ezeta PhD, RegIOnal Representative

(Peru)

Liaison Office-Ecuador
Charles Crissman PhD

Sub Saharan Afnca (SSA)
Peter Ewell, Ph 0, Regional Representative (Kenya)

Liaison Offlce-Nlgena Cameroon
Humberto Mendoza PhD Associate Regional
Representatlve24

South and West ASia (SWA)
Sarathchandra lIangantJleke Ph D RegIOnal

Representative (IndIa)

Shushma Arya MS Accountant/Research Program
Coordinator (India)

East and Southeast ASia and the PaCific (ESEAP)
Peter Schmledlche PhD RegIOnal Representative

(IndonesIa)

Gordon Pram PhD, RegIOnal Representative

(Indonesia)!

Liaison Office-People's Republic of Chma
Song Bofu PhD

YI Wang, PhD'

Liaison Office-Philippines
Gordon Pram PhD 2

PROGRAM LEADERS

Production Systems
Thomas S Walker PhD

Germplasm Management and Enhancement
Ali Golmlrzale PhD

Disease Management
LUIs F Salazar PhD

Middle East and North Afnca (MENA)
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Research In 1997
I

r

Research Agenda 1997

In 1997 CIP reorganized Its sCientifiC activities Into a project based management system designed to
streaml Ine Center research and broaden research leadersh Ip The restructurl ng took place toliowl ng a
formal reassessment of the Center s priorities and agenda by staff board and stakeholders The
changeover IS effective January 1 1998 to cOincide with the CGIAR s next medium term plan

The new portfolio contains 17 projects versus 36 In 1996 Project leaders serve as the principal

research managers In the new system In addition, a management team has been tormed to provide

oversight at the program level The projects are complemented by regional action plans that Integrate

specific regional needs with CIP strategic research capability at headquarters

Project Leaders 1998
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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 material

6 Sexual potato propagation (TPS)
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11 Breeding for high dry matter In sweetpotato
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13 Potato p~oduchon 4l-flCe wheat systems

14 Sustainable land use In the Andes
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tuber crops
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Program, ProJect, and Activity locatIOns and Partner Networks

CharactertzatlOn of constramts and opportumttes for potato productIOn
Farmer participatIOn In clonal evaluation • Bolivia
Characterization of potato production systems • Ecuador. PRAPACE
Fate of sod conservation In the Andes • Ecuador
Benchmark sites and database development • Peru

CharactertzatlOn of sweetpotato constramts and opportumtles
Sweetpotato characterization • India. Southeast ASia. Sub Saharan Africa
Users' Perspective with Agricultural • ASia. China. Netherlands

Research and Development (UPWARD)
Sustalnabd Ity of sweetpotato cropping systems • Uganda

AdaptatIOn and mtegratlOn of potato production technologies
Varietal adaptatIOn to diverse agroecologles • Bolivia. Cameroon. Chde • China

• Indonesia. Peru. Philippines. PRAPACE
Expanding production to new regions • India. China

AdaptatIOn and mtegratlon of sweetpotato productIOn technologies
Varietal adaptation to diverse regions • China. Egypt. India. Indonesia. Kenya

• Peru • SARRNET • Tanzania. Uganda

Evaluatton of the Impact and sustamabllity of potato productIOn technologies
Impact assessment and size of NARS • Argentina. Bangladesh. Bolivia. Chile

• China. Colombia. Dominican Republic
• Ecuador. Egypt. Eth lopla • India
• Indonesia. Kenya. Madagascar. Nepal
• Peru. PRAPACE • Sri Lanka. Taiwan. Vietnam

Pesticides and sustalnabd Ity • Canada. Ecuador. USA
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Program, ProJect, and ActiVity

Potato collectIOn and characteTlzatlOn
Collection, characterizatIOn, conservation,

and distribution

In Vitro conservation

locations and Partner Networks

• Peru. USA

• Ecuador. Peru • Venezuela

Potato germplasm enhancement, applicatIOn of molecular technology
Germplasm enhancement • Peru. USA

Application of molecular marker technology • Argentina. Ecuador

• Germany. Netherlands. Philippines

• UK • USA
Genetic engineering for pest and disease resistance • Belgium. Bolivia. Peru. UK • USA

Sweetpotato collectIOn and characteTlzatlOn
Collection, characterization conservation,

documentation, distribution, and evaluation
In vitro conservation and virus eradication
CollectIOn and evaluation of indigenous

knowledge

• BraZil. China
• Indonesia. Philippines-UPWARD,
• Austria. Peru • USA. Venezuela
• IndoneSia-UPWARD

Sweetpotato germplasm enhancement and molecular technIques
Combining traits uSing conventional techniques • Bangladesh. China. India. Indonesia. Kenya

In diverse agroecologles • Peru. Tanzania. Uganda. Vietnam
Utilization of wild relatives of sweetpotato • Japan. Peru. USA
Molecular techniques for sweetpotato Improvement • Austria. Canada. China. Peru

Andean root and tuber crop collectIOn and characteTlzatlOn
Germplasm management In farmers' fields • Peru • BoliVia
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 analysIs • Ecuador. Peru. BoliVia

C ROSSENOUFF

_46

Control of potato late blight
Breeding and screening for resistance

Integrated control
Fundamental host-pathogen research

Integrated control of potato bacteTlal Wilt
Fundamental research for control strategies
Development of resistance

• Argentina. Bolivia. China. Colombia
• Ecuador. Kenya • MexIco • Peru

• BoliVia
• Ecuador. Kenya • Netherlands • Peru
• Philippines. Scotland. USA

• China. Colombia. England. Peru
• Brazil. China. IndoneSia
• Nigeria. Peru. Philippines



CIP's core le-

works Involved

Program, Project, and Activity

Integrated control

Combmmg resistances to potato viruses and fungi
Development of virus and vlrold resistant

matenals

Interaction of potato viruses and fungi

Selection of combined resistance to viruses

and fungi

DetectIOn and control of potato viruses
Resistance to PLRV

Detection of vIruses and vlrolds

TransmiSSion of potato viruses and vlrolds

IdentificatIOn of potato yellow vein disease

IdentificatIOn and control of sweetpotato viruses
Detection IdentificatIon, and eradication

of viruses

Integrated control

Locations and Partner Networks

• Burundi. Kenya. Peru

• Peru • Poland

• Peru • Ph ill pplnes
• Argentina. Brazil. Cameroon

• Central Amenca and the Canbbean

• Colombia • East Afnca • Ecuador. Egypt

• Nlgena • Paraguay. Peru. Philippines

• PROCIPA • Uruguay. USA. Venezuela

• Peru
• Bolivia. Colombia. India. Peru

• Peru. Philippines

• Colombia • Peru

• China. Peru. Uganda

• Kenya • Madagascar. Rwanda • Tanzania

• Uganda

CIP's extensive

research

collaboratIOn

brings together

many partners

worldwIde ThiS

table summarizes

search

actIVItIes In 1997,

and the principal

• places and net•••

~;'
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r '>'
1 ...- t ~

I •
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Control of bacterial and fungal diseases of sweetpotato
ResIstance to diseases • Southeast ASia

Molecular approaches for detectIOn and control of pathogens
Genetic resistance and probe development • England. Peru. USA

Virology of Andean roots and tubers
Detection and charactenzatlon of viruses

Elimination of pathogens

Production loss by vIruses

• Bolivia. Ecuador. Peru

• Peru
• Bolivia. Ecuador. Peru

• Peru. USA
• Belgium • Peru

• Peru

Potatoes with resistance to maJor msect and mite pests
Development of resistant genotypes for potato • Peru

tuber moth and leafmlner files
Potatoes with glandular tnchomes
Transgenic potatoes with Insect resistance
Field evaluation of resistant plants

Integrated methods for control of potato tuber moth and leafmmer fly
GeneratIon of technologies • BolIvia. Colombia • Peru
Use of sex pheromones and granulOSIS vIrus • Bolivia. Colombia, Ecuador & Peru-PRACIPA
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Program, Project, and ActIVity

Applied field management

locatIOns and Partner Networks

• Dominican Republic. Egypt. TuniSia
• Bolivia. Colombia. Dominican RepubliC
• Egypt. Kenya. Morocco. Peru. TuniSia

• Yemen

Integrated methods for control of sweetpota to weeVil
Development of resistance • ASia. Cuba. Kenya. Peru. USA

Use of sex pheromones • Cuba. Dominican Republic. Uganda
Biological control • Cuba
Applied field management • Cuba. Dominican Republic. Indonesia

• Kenya. Uganda

Integrated methods for control oi 5w£etootato nematodE'''
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 • Bolivia. Colombia. Ecuador. Peru
Applied field management • Bolivia • Colombia • Ecuador • Peru

Integrated methods for control of potato cyst nematode and false root knot nematode
Crop rotation schemes • Peru
Applied field management • Bolivia. Ecuador. Peru

Propagation of healthy clonal potato plantmg materials m diverse agricultural systems
Research support to In country baSIC seed programs • Bangladesh. Bolivia. Cameroon

• Ecuador. Kenya. Philippines

Sexual potato propagatIOn
Breeding for Improved TPS families
TPS agronomic adaptation to diverse

agroecologles

Studies on TPS production

• China. India. Peru
• Bangladesh. Brazil. China. Cuba. Egypt
• India. Indonesia. Nepal. Nicaragua
• Peru. Philippines. Sri Lanka. Sudan

• Vietnam
• Bangladesh • Chile. India. Nepal. Peru

• Vietnam

Propagation of healthy clonal sweetpotato plantmg materials m diverse agricultural systems
Crop management practices • Burundi. Cameroon. China. Peru

• Philippines
Management of forage-type sweetpotatoes • Peru

Mamtenance, mternatlonal distributIOn, and mOnltormg of performance of advanced potato germplasm
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Ongoing actiVities (seed units) • Kenya. Peru. Philippines



Program Project, and Activity Locations and Partner Networks

, ,
I 'I'

I I

Mamtenance, distributIOn, and momtormg of performance of advanced sweetpotato germplasm
Ongoing activities (seed units) • Kenya. Peru. Philippines

AbIOtiC stresses and potato crop management
Breeding and management for tolerance to abiotic

stresses In potato
Studies on tolerance to abiotic stresses In

sweetpotato

• Bolivia. Chile. Peru. Philippines
• Southeast ASia
• China. Egypt. Peru

PropagatIOn of Andean root and tuber crops and management of Andean natural resources
Seed production Andean root and tuber crops • Ecuador. Peru
Management of Andean natural resources • Peru

Expandmg utilization of potato m developmg countries
Marketing and demand for potatoes • BoliVia. China. Colombia. India

• Indonesia. Kenya. Morocco
• Netherlands. PRECODEPA • TuniSia. UK

• UPWARD. USA

Product development for sweetpotato m developmg countries
Evaluation and distribution of elite sweetpotato • China. Indonesia. Kenya. Peru

materials for processing • Philippines. Uganda. Vietnam
Marketing and demand for sweetpotatoes • Bangladesh. China-UPWARD. Indonesia

• Kenya. MalawI. Netherlands. Peru
• Philippines-UPWARD. USA

Processing of sweetpotato • China-UPWARD. Indonesia. Kenya
• MalawI. Netherlands. Philippines
• SARRNET • Uganda. Vietnam

Postharvest management of Andean food commodities
• CONDESAN In Bolivia, Ecuador, and Peru
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ITrain ingin 1997
,

Program and Title

, I

3rd International training course on sweetpotato
production

Workshop on the use of crop growth sImulatIon
models

Workshop on the use of crop growth sImulatIOn
models

Workshop on the use of crop growth simulation
models

Potato cultivation with emphasIs on
seed production

Planning meeting for a regional initIative for the
conservatIon and utilIzatIOn of cassava,
sweetpotato, and yam germplasm

Study tour on sweetpotato breeding

ANSWER training course on maintenance,
characterization, of enthomopathogens of
potatoes

Countries Represented

Bangladesh Ch Ina India,
Sri Lanka

Ecuador

Colombia Honduras, Nicaragua

BoliVia

Peru

Angola, Benin, Cameroon,
D R Congo, Ethiopia Ghana
Gu Inea, Ivory Coast, Kenya,
Lesotho, Madagascar, MalaWI,
MozambIque, Nigeria,
PhIlippines, Rwanda, South Africa,
Tanzania Uganda Zambia

Angola, Burundi D R Congo,
EthIopia Kenya, MalaWI,
MozambIque, Rwanda, Tanzania,
Uganda

China, India, IndoneSIa, Japan
Korea, MalaySia Ph i1lpplnes,
Sri Lanka, Thailand Vietnam

Partner Institution

CTCRI!CIP

CIP/INIAP

Umversldad de
Caldas/CIP

ClP/PROINPA

CIP/INIA/UNALM
CODIPAPA

CIP/SGRP/
IITA/PRAPACE/
SARRNET

C1P/PRAPACE/
SARRNET

CIP/IPGRI

Potato germplasm evaluation seed productIon,
and virology

Workshop/Course on virus disease diagnosIs

InternatIonal workshop on Integrated control ot
potato late blight

Detection of sweetpotato chlorotiC stunt virus

Angola BurundI EthiopIa

Colombia

Argentina l30livla Colombia
Costa Rica Ecuador Panama
Peru, Venezuela

Kenya

ClP/Seeds of
Freedom

Umversldad
NaCional de
Colombla/CIP

CIP

ClP/NARO

C ROS5ENOUFF
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Regional workshop on Integrated pest Peru SENASA/CiP
management of potato with emphasIs In the
prevention and control of Tecta solantvora

Train Ing of trainers course Indonesia CIP

Workshop on selection and eval uatlon of potato Costa Rica PRECODEPA/CIP
germplasm

In country Integrated crop management for Ethiopia, Uganda ClP/NARO
sweetpotato

Potato germplasm evaluation and seed Nairobi ClP/KARI
production

In country course on sweetpotato Integrated Zambia SARRNET
pest management

Course on Integrated pest management ot potato Ecuador
with emphasIs In the prevention and control
of Tecla solantrova

Program and Title

International training course on the use of
ELISA kits for the detection of viruses

Course on diagnosIs, characterization, and
multiplication of enthomopathogens of
potatoes

International workshop on Integrated pest
management

Course on potato production with emphasIs on
soil fertility management

Farmer based potato seed production and
distribution

International training course on
non conventional approaches to
seed potato production

In country course on true potato seed

Workshop on potato seed production and
management

Countries Represented

Bangladesh, Nepal, Pakistan,
Philippi nes Sri Lanka, Thailand,
Vietnam

BoliVia, Colombia, Panama Peru

BoliVia, Colombia, Guatemala

Peru

Ethiopia, Kenya, Uganda

Bangladesh India Nepal
Philippines Samoa Sri Lanka,
Thailand Vietnam

Egypt

Peru

Partner Institution

CIP/Thalland
Agricultural
Research Institute

CIP

ClP/CORPOICA

ClP/FORTIPAPA

ClP/UNN
PROMESPA

ClP/JAR/
PRAPACE

CIP

CIP

CIP/MEF

J

)<~ I

DUring 1997,
AI

training activities at

CIP followed the

research program

structure according

to priorities

established for both

5
re~earLh ~ubJect~

and regional

relevance In

addItIOn, 40 national

SCientists received

IndiVidual training

In specifiC

disCiplines
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Program and Title

National seed production course

True potato seed field training course

Course on potato crop management and seed

production

Countries Represented

Peru

Bangladesh Nepal

Peru

Partner Institution

CIP/MEF

CIP

C1P/PROMESPA

Course on agricultural marketing

International workshop on Andean foods
postharvest, processing and marketing

Product and market development for root and
tuber crops

In country course on sweetpotato product
development

Root product processing technology

Peru C1P/Mlnlsterlo
de Agrlcultura

Bolivia Colombia COSEDU/
Ecuador Peru CONDESAN/CIP

Kenya IITA/SARRNET/
PRAPACE

Uganda CIP/PRAPACE/
NARO

China CIP

_52

Short term training VISit for SARRNET and
PRAPACE Sweetpotato researchers

SimulatIOn models and data base management
fo. re:Jea,ch In mountain enVllonment;,

Workshop on Andean watershed management

International workshop on information
technology as a tool to assess land use
options In space and time

Mountain forum workshop

Course on information and sustainable
development techniques

International course on molecular markers

IX International congress on Andean root and
tuber crops

Angola, Burundi D R Congo
Ethiopia, Kenya, MalawI,
Mozambique, Rwanda, Tanzania,
Uganda

BoliVia, Ecuador, Peru,
T-fie -Netherlands

Argentina Bolivia, Ecuador,
Peru

BoliVia, Brazil, Chile Colombia
Costa Rica, Ecuador, Guatemala
MexIco Peru, The Netherlands,
USA

Bolivia, Colombia Peru
Venezuela

Peru

Ecuador

Bolivia Brazil Colombia
Ecuador, Peru Spain, Venezuela

CIP/SARRNET/
PRAPACE/Seeds
of Freedom

CIP/CONDESAN/
IFOC

CIP/CON DESAN/
ADEFOR

C1P/CONDESAN

CIP/CONDESAN

CIP/INIAP



Research Partners

AARI
ACIAR

ADB
AGCD

AIT
ARC
ARCS

AREA
ASPRAD
BARI

BMZ

BRC

CAAS
CAROl

CARE
CBC

CECOACAM

CEMOR
CGIAR

CIAAB
ClAT

ClCA

CIDA
ClEO

ClRAD

CIRNMA

CLADES

CNCQS
CNPH
CONDESAN

CORPOICA
COTESU
CPRA
CPRI

CPRO DLO

CRIFC
CTCRI
EMATER
EMBRAPA
ENEA

EPAMIG
ESH
FAO
FONAIAP
FORTIPAPA
FUNDAGRO
GAAS
GTZ
IAN
lAO
IAR
IAV

Aegean Agricultural Research Institute Turkey
Australian Centre far International Agricultural Research

ASian Development Bank
Administration Generale de la Cooperation au Developpement Belgium

ASian Institute of Technology
Agriculture Research Center Egypt
Austrian Research Centre at Seldersdort
Agricultural Research and Extension AuthOrity Yemen
ASian Sweetpotato and Potato Research and Development

Bangladesh Agricultural Research Institute
Benguet State University Philippines
German Ministry for Economic Development and Cooperation

Bogar Agricultural University Indonesia
BIOtechnology Research Center Vietnam

Chinese Academy ot Agricultural SCiences
Caribbean Agricultural Research and Development Institute Trinidad

Cooperative for Assistance and Relief Everywhere Inc
Centro Bartolome de las Casas Peru

Central de Cooperatlvas Agrarlas de Cafiete y Mala Peru
Cemor Edltores & Promotores S R L Peru

Consultative Group on International Agricultural Research USA

Chiang Mal University Thailand

Centro de Investigaciones Agrlcolas A Boerger Uruguay
Centro Internaclonal de Agrlcultura Tropical Colombia

Centro de InvestlgaclOn en Cultlvos Andlnos Peru
Canadian International Development Agency
Centro de Investlgaclon Educaclon y Desarrollo Peru

Centre de Cooperation Internatlonale en Recherche Agronomlque pour Ie Developpement France

Centro de Investlgaclon de Recursos Naturales y Medlo Amblente Peru

Consorclo Latlnoamerlcano de Agroecologla y Desarrollo

Chinese National Centre tor Quality SupervISion and Test of Feed
Centro Naclonal de Pesqulsa de Hortall~as BraZil
Consortium for the Sustainable Development of the Andean Ecoreglon
Cornell University USA
Corparaclon del Instltuto Colomblano Agropecuarlo
Cooperaclon Tecnlca SUlza SWitzerland
Centre de Perfectlonnement et de Recyclage Agrlcole de Salda TuniSia
Central Potato Research Institute India
Centre for Plant Breeding and Reproduction Research Agriculture Research Department

Netherlands
Central Research Institute for Food Crops IndoneSia
Central Tuber Crops Research Institute India
Empresa de Asslstencla Tecnlca e Extensao Rural do Estado de Minas Gerais Brazil

Empresa Brasilelra de Pesqulsa Agropecuarla Brazil
Comltato Nazlonale per la Rlcerca e per 10 Sviluppo dell Energla Nucleare e delle Energle

Alternative Italy

Empresa de PesqUisa Agropecuarla de Minas Gerais Brazil
Ecole Superleure d Horticulture TuniSia
Food and Agriculture Organization of the United Nations Italy
Fonda f\.laclopal de Itlvest-t--gac O-PB- Ag opec... a a \/enez .... e1a
Fortaleclmlento de la Investlgaclon y Producclon de Semilia de Papa Ecuador
Fundaclon para el Desarrollo Agropecuarlo Ecuador
Guandong Academy of Agricultural SCiences China
German Agency for Technical Cooperation
Instltuto Agronomlco Naclonal Paraguay
Istltuto Agronomlco per I Oltremare Italy
Institute of Agricultural Research Ethiopia
Instltut Agronomlque et Veterlnalre Morocco

53_



'I

_54

IBTA
ICAR
ICiPE
IDB
IDEA
IDRC
IESR/INTA
IFPRI
liN

IMA

INIA

INIA

INIA

INIAP
INIFAP
INIVIT
INRA
INRAT
INSA
INTA
IPGRI
IPO DLO
IPR
IRA
ISABU
IZ
JAAS
KARl
LAC
LEHRI
LSU

MARS

MEF
MIP

MMSU

MPI
MSIRI
NAARI

NARO
NCSU

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

Instltuto Boliviano de Tecnologla Agropecuarla
Indian Council of Agricultural Research
International Centre for Insect Physiology and Ecology Kenya
Inter American Development Bank
Instltuto Internaclonal de Estudlos Avanzado~ Venezuela
Interfl atlOfl aI Development Re<earc h Centre Canada
Instltuto de Economla y Soclologla Rural dellNTA Argentina
International Food Policy Research Institute USA
Instltuto de InvestlgaclOn Nutrlclonal Peru

Instltuto de ManeJo de Agua y Medlo Amblente Peru

Instltuto Naclonal de Investlgaclon Agrarla Peru

Instltuto NaclOnal de Investigaciones Agropecuanas Chile

Instltuto Naclonal de Investigaciones Agropecuanas Uruguay

Instltuto Naclonal de Investigaciones Agropecuarlas Ecuador
Instltuto NaclOnal de Investigaciones Forestales y Agropecuarlas MexIco
Instltuto Naclonal de Investlgaclon de Vlandas Troplcales Cuba
Instltut National de la Recherche Agronomlque France
Instltut National de la Recherche Agronomlque de Tunlsle
National Root and Tuber Crop Improvement Institute Vietnam
Instltuto Naclonal de Tecnologla Agropecuarla Argentina
International Plant Genetic Resources Institute Italy
Institute for Plant Protection Agriculture Research Department Netherlands
Institute for Potato Research Poland
Instltut de Recherche Agronomlque Cameroon
Instltut des SCiences Agronomlques du Burundi
Instytut Zlemniaka Poland
Jlangsu 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
Mlnlsterlo de Economla y Flananzas Peru
Programa de ManeJo Integrado de Plagas Dominican Republic
MISSISSippi State University USA
Mariano Marcos State University Philippines
Montana State University USA
Max Planck Institute Germany
Mauritius Sugar Industry Research Institute
Namulonge Agricultural and Animal Research Institute Uganda
Nagoya University, Japan
National Agricultural 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 InvestlgaCion de CUItIVOS Andlnos Peru
Programa AndinO Cooperatlvo de Investlgaclon en Papa CIP network



PRAPACE

PRECODEPA
PROCIPA

PROINPA
PROMESPA

PSPDP

SAAS
SARIF
SARRNET
SCRI

SDC
SEAG

SEARCA
SEMTA

SENASA
SINITTA
SPG
SPI

SPPC

TALPUY

TARI
TCRC
TFNC

UCRI
UNDP
UPWARD
USAID
USDA
USVL
VISCA

WE
XSPRC
YGPPP

Programme Regional de I Amelioration de la Culture de la Pomme de Terre et de la Patate

Douce en Atrlque Centrale et de I Est C1P network
Programa Regional Cooperatlvo de Papa CIP network In Central America and the Caribbean

Programa Cooperatlvo de Investigaciones en Papa CIP network In Southern Cone
Proyecto de Imestlgaclon de la Papa Bolivia

Proyecto de MeJoramlento de Papa Peru
Pakistan SWISS Potato Development Program

Rothamsted Experrment Station UK
Sichuan Academy of Agrrcultural SCiences China
Sukamandl Research Institute for Food Crops Indonesia
Southern Atrrca Root Crop Research Network

Scottish Crop Research Institute
SWISS Development Cooperation

Serv ICIO de Extension Agricola y Ganadera Paraguay
Southea<;t ASian Regional Center for Graduate Studies and Research In Agrrculture Philippines

Servlclos Multiples de Tecnologlas Apropladas Bolivia

Servlclo Naclonal de Sanldad Agrarra Peru
Sistema Naclonal de Investlgaclon y Transterencla de Tecnologla Agrarra Peru
Socledad Peruana de Genetlca
Smart Plant International USA

Seed Potato Production Center Yemen

Stantord University USA
Grupo de Investlgaclon y Desarrollo de ClenClas y Tecnologla Andlna
Taiwan Agrrcultural Research Institute

Tropical Crops Research Center Bangladesh
Tanzania Food and Nutrrtlon Centre
Unlversldad de Ambato Ecuador

Unlversldad Austral Chile
Unlversldad Jorge Basadre Grohmann de Tacna Peru

Unlversldad Mayor de San Simon Bolivia
Unlversldad Naclonal Agrarra Peru

Unlversldad Naclonal de Capmarca Peru
Unlversldad Naclonal del Centro del Peru
Unlversldad Naclonal Daniel Alcldes Carrron Peru
Unlversldad Naclonal Mayor de San Marcos Peru
Unlversldad Naclonal San Antonio Abad de Cusco Peru
Unlversldad Naclonal San CrIStobal de Huamanga de Ayacucho Peru
Unlversldad Ricardo Palma Peru
Unlversldad San LUIS Gonzaga de Ica Peru
Unlversldad Tecnlca de Capmarca Peru
University ot Birmingham England
University of Georgia USA
University of Nairobi Kenya
University of Naples Italy
University of Oxtord UK
University of the Philippines Los Banos
University of Tublngen Germany
Upland Crops Research Institute China
United Nations Development Programme USA
Users Perspective with Agrrcultural Research and Development CIP network
United States Agency for International Development
United States Department of Agriculture
United States Vegetable Laboratory
Vlsayas College of Agrrculture Philippines
Wagenlngen University Netherlands
World Education
Xuzhou Sweet Potato Research Center China
Yemeni/German Plant Protection Project
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fCIP's Global Contact Points
(as of April 1998)

LATIN AMERICA AND THE CARIBBEAN

REGIONAL OFFICE/HEADQUARTERS

• Peru
International Potato Center
Apartado 1558
Lima 12, Peru

Phone (51-1) 349 6017/349 5783

Fax (51 1) 349 5638

E-mail clp@cgnet com or clp@C1pa olg pe

Research StatIOns

• Ecuador
Estaclon Experimental INIAP Santa Catalina
Km 14 Panamerlcana Sur

Apartado 17 21 1977

QUito Ecuador
Phone (593 2) 690-362
Fax (593 2) 692 604

Email Clp qUlto@cgnet com

Special Projects

• Ecuador
FORTI PAPA (at Santa Catalina Station
same as above)
Phone (593 2) 690 695/364
Fax (593 2) 692 604
Email Clp qUlto@cgnet com or

fpapa@Clp org ec

• Bolivia
PROINPA (IBTA CIP)

Man Cespedes 0293
Casilla Postal 4285
Cochabamba, BoliVia
Phone (591 42) 47925
Fax (591 42) 45708
E-mail prolnpa@papa bo

SUB-SAHARAN AFRICA

REGIONAL OFFICE

• Kenya
PO Box 25171
Nairobi, Kenya
Phone (254-2) 632 054

Fax (254 2) 630 005/631 499
Email clp-nbo@cgnet com
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Liaison Offices

• Cameroon
c/o Delegation of Agriculture
North West Province
POBox 279
Bamenda Cameroon
Phone (237 36) 2289 (publiC booth)

Fax (237 36) 3893 or 3921 (publiC booth)

(237 36) 3284 (Skyline Hotel)

Telex 58442 (NWDA)

Email Clp cameroon@cgnet com

• Uganda
CIP c/o IITA
POBox 7878

Kampala Uganda
Phone (25641) 236918
Fax (25641) 236918
Email Iita uganda@cgnet com

Network

• PRAPACE
PRAPACE/Uganda
POBox 22274

Kampala Uganda
Phone (256 41) 235306
Fax (25641) 341242
Email nbluta@lmul com

Liaison Office
(for Middle East and North Africa)

• Egypt
POBox 17
Kafr EI Zayat, Egypt
Phone (20 40) 58 6720
Fax (20 40) 58 0800
Telex 23605 PBTNA UN
E marl Clp egypt@cgnet com

SOUTH AND WEST ASIA

REGIONAL OfFICE

• India
IARI Campus
New Deihl 110012 India
Phone (9111)5748055
Phone/Fax (91 11) 573 1481
Telex 3173140FIIN

Cable C1PAPA, New Deihl
E-mail clp-delhl@cgnet com



ThiS list Indicates

C1P's pnnclpal

contact pOints
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EAST AND SOUTHEAST ASIA AND THE PACIFIC
REGIONAL OFFICE
• Indonesia
c/o CRIFC
POBox 929
Bogor 16309, West Java Indonesia
Phone (62 251) 317951/313687/333667
Fax (62251)316264
Email Clp bogor@cgnet com

Lembang Annex
POBox 1586

Bandung 40391, Indonesia
For courier mail/packages to CIP
c/o Balal Panelltlan Tanaman Sayuran JI

Tangkuban Perahu 517
Cikole, Lembang, Bandung 40391, Indonesia
Phone (62 22) 2788155

Fax (62 22) 278 6025
Email Clp Indonesla@cgnet com

liaison Offices
• Philippines
Los Banos Office

c/o IRRI
POBox 933
Manila, Philippines
Phone (63 94) 536 0235/536 1662,
5360015 ext 248/274

"'''~c
, ~f

PRECODEPA:-.:;

CONDESAN

Fax (63 2) 891 1292
Email Clp manila@cgnet com
g praln@cgnet com

• Bagulo Office
c/o NPRCRTC
POBox 1051
2600 Bagulo City, Philippines
Phone (63 918) 2808-688
Fax (63 918) 2811 600

Email Clp bagulo@cgnet com

• China
OP Liaison Office In Beijing
No 30 Bal Shl Qlao Road

Beijing 100081
P R China

Phone (8610) 62179141
Fax (86 10) 6217 9135

Telex 22233 or 222720 CAAS
Cable AGRIACA
Email C1p chlna@cgnet com

Networks

• UPWARD
(same as Philippines Liaison Oftlce, Los Banos)

, ,

PRAPACE --. ~

~RNET #

• worldwide, by

•
• region A more..
: detailed list,

•.. including current..
: staff contacts, can..
.. be obtained trom..
• the otflce of the....
.. Director for
•
.. International•..
.. Cooperation
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'The Consultative Group on International
Agricu Itu ral Research

Sixteen International agricultural research centers including the International Potato Center make up
the global agricultural research network known as the Consultative Group on International Agricultural
Research (CGIAR) The Group eXists to mobilize the best In agricultural sCience on behalt of the world s
poor and hungry Through ItS research the CGIAR seeks to promote sustainable agriculture for food

security

For more than a quarter century, the CGIAlLbas brought together many of the world's leading sClen

tlStS and agricultural researchers In a unique commitment to reduce poverty and hunger In developing

countries This focus IS Important because, of the 90 million children born every year 855 million of

them live In developing countries

Whether researching food crops, forestry livestock, Irrigation management, aquatic resources, or

poliCy the CGIAR works In partnership With national governmental and nongovernmental organizations

UniVerSities, and private Industry The Group s research has contributed to global food security helped

farmers meet the increaSingly complex challenges of keeping the environment healthy and their farming

sustainable, and leveraged research Investments to achieve benetlts many times over the amount ot ItS

Investments

The United Nations Development Programme the United Nations EnVironment Programme, the World

Bank and the Food and Agriculture Organization of the United Nations sponsor the CGIAR Ismail

Serageldln, vice preSident for speCial programs at the World Bank serves as the Group's Chairman

The CGIAR's 57 members Include developing and developed countries private foundations, and

international and regIOnal organizations Developing world participation has doubled In recent years All

members of the Organization for Economic Cooperation and Development (OECD) ASSistance Commit
tee belong to the CGIAR

The CGIAR IS actively planning for the world's tood needs well Into the next century It will continue to

do so With ItS miSSion always In mind and With ItS constant commitment to sClentltlc excellence

Peru Becomes 56th Member

of CCIAR

Peru, ClP's host country, became the 56th
member of CGIAR In September 1997
Peruvian PreSident Alberto FUJlmori pledged
$500,000 to support the Group's interna
tIOnal research agenda He IS shown here
meeting With CGIAR Chairman Ismail
Serageldln In lima
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CGIAR Research Centers

ICARDA International Center for Agricultural
Research In the Dry Areas

International Rice Research Institute

International Service for National
Agricultural Research

WARDA West Africa Rice Development
Association

IRRI

n International Food Policy Research

Ii Institute

IFPRI

11M. International Irrigation Management
Institute

~ IITA International Institute of Tropical
Agriculture.\Ii • ILRI International Livestock Research

~
InstituteILRI

f IPGRI International Plant Genetic Resources
Institute

Centro Internaclonal de la Papa

International Center for LIving Aquatic
Resources Management

International Centre for Research In

Agroforestry

CIFOR Center for International Forestry
Research

CIAT Centro Internaclonal de Agrlcultura
Tropical

CIMMYT Centro Internaclonal de MeJoramlento
de Malz y Trigo

ICRISAT International Crops Research Institute
tor the Semi Arid TropiCStI•

.....
~ ICRAF
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