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BEEN A TIME IN THE RECORDED HIlSTORY
"THERE HAS NEVER 

OF THE WORLD WHEN ALL PEOPLE HAVE HAD ENOUGH TO EAT 

TIMES, ACTUAL FAMINE
TO PREVENT MALNUTRITION OR, AT 

EVIDENCE INDICATES THATBUT AVAILABLEAND STARVATION. 
DURING THE PAST 

WORLD HAS COME CLOSER TO THAT GOAL 

QUARTER-CENTURY THAN AT ANY TIME IN THE PAST 300 

YEARS". 

DR. D. GALE JOHNSON, CHAIRMAN 

DEPARTMENT OF ECONOMICS 

UNIVERSITY OF CHICAGO, USA 



DEVELOPMENT OF CIP 

In 1971 an agreement was ratified with the Government of Peru 
making the establishment of the International Potato Center the
fifth autonomous international center sponsored by the Con
sultative Group of International Agricultural Research, CGIAR. 
The first funding though the CGIAR was received in 1972, since 
then the Center has made rapid progress in establishing its re
search, regional research and contractual research programs. 

The forebearers of the International Potato Center, known also 
as CIP the acronym for the Spanish equivalent, were the Rocke
feller Foundation's International Potato Program in Mexico and 
the North Carolina State University's potato research program
in Peru. The latter funded by USAID was in collaboration with
the Peruvian National Potato Program. The legacy provided CIP 
with research information, trained personnel, and basic germ
plasm which has been integrated into a strategic plan of action 
now functioning. 

The emblem of the International 
Potato Center is derived from a 
Pre-Colombian weaving of Nazca 

Culture. 
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IT IS WITH REGRET THAT WE HAVE FOUND AN
 

OMISSION OF PROPER CREDIT DUE TO THE 

GOVERNMENT OF THE NETHERLANDS IN THEIR 

CONTRIBUTION TO CIP AS A FINANCIAL DONOR. 

THIS CORRECTION IS BEING MADE IN ANNUAL
 

REPORTS NOW BEING PRINTED FOR DISTRIBUTION.
 

-/l 
," //, 

9$ACIO/ ~ 4 

, With compliments of0"P. International Potato Center 

Lima - Peru 

R.L. Sawyer
Director General 
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The InternationalPotato Center, also known as CentroInterna
clonal de la Papa(CIP), is a Scientific Institution, autonomous 
and non-profit making, established by means of an agreement 
with the Government of Peru with the purpose of developing 
and disseminating knowledge for greaterutilization of the po
tato as a basic food Internationalfunding sourcesfor technical 

assistancein agriculturearefinancing the center. 
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STATEMENT BY DIRECTOR GENERAL, CIP 

This is CIP's third Annual
 
Report. During the past three .
 
years CIl has become one of'
 
the senior members of the
 
group of Centers sponsored by
 
the Consultative Group on
 
International Agricultural Re
tional maturity indicated ini
 

this report in such a short
 
period depended greatly on A.
 

the following:
 

The faith and backsto.p

ping of donors who were 
 -

willing to invest in a new
 
approach to the establish
ment of a Center.
 

Scientists of international caliber who were willing to leave
 

comfortable positions in established institutions to
secure 

join such a venture.
 

A Board of Trustees, everyone of whom was a working
 

member, giving several weeks a year of their time to CIP
 
management without pay.
 

Contracts with established institutions for a portion of
 

CIP's Core Program which provided a quick access to on
going programs working on developing country problems.
 

A recognition by developing countries of the need for an
 

international center concentrating on the tuber-bearing
 
Solanums.
 

The hard part of growth is behind. The interesting part of re

search breakthroughs with potatoes for developing countries is 

now here. Just ahead in developing countries are the increases 
in production, production efficiency and production stability 

due to CIP's involvement. My personal thanks to everyone who
 

was involved in the Chapter of the "CIP Story" encompassed in
 

this third Annual Report.
 

STATEMENT OF DIRECTOR 2 



CIP DONORS 

Starting from a group of three donors in 1972, the following
donors have also contributed to the financial support of the 
International Potato Center: 

Banco interamericano de 
Desarrollo (BID) 

- Canadian International Develop
ment Agency (CIDA) 

- Danish International Develop
ment Agency (DANIDA) 

- Ford Foundation 
- Government of Germany 
- Government of Switzerland 
- Institut Mondial du Phosphate 
- International Minerals & 

Chemical Corporation (IMC) 
- Rockefeller Foundation 
- Sweden Inlernational Develop

ment Agency (SIDA) 
- United Kingdom Overseas 

Development Ministry (UKODM) 
- United States Agency for 

International Development 
(USAID) 

Special 
Core Project 

Budget Budget 

x x 

x 

x 
x 

x x 
x 

x 

x 
x
 

x
 

x
 

x 
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IN MEMORIAM 

ITI.
KWITfjDEEP REGRET THAT WE REPORT THE DEATH OF DR., 
BRGE JACOBSEN4ON MARCH 4, 1976 IN VANDEL, DENMARK. 
DR. JACOBSEN' HAD BEEN A MEMBER OF THE CIP BOARD OF 
TRUSTEES' FOR TWO TERLMS AND -iAD TAKEN AN ACTIVE PART 
IN THE, ANNUAL INTERNAL REVIEW OF OUR PROGRAM. HIS IN. ' 
VOLVEMENT IN THE ACTIVITIES OF CIP WILL BE GREATLY" 
MISSED.' 

CIP INMEMORIAM 6 



THE STATUS OF CIP STATE THAT TO FULFILL ITSOBJECTIVES THE CENTER WILL: 

I Conduct research programs for the improvement of potato production and other tuberous roots, both nationally and internationally;
 

II Collect, maintain and 
 distribute germ plasm in orderthat it may be used nationally and internationally; 

.III Provide assistance in the development of related institutions which might be established in Peru or headquartered elsewhere; 

IV Train potato technicians under the leadership of highlevel scientists; 

V Publish and distribute research results; 

VI Establish an information center and organize a special
ized library, as well as an herbarium; 

VII Organize conferences, forums, round tables and seminars, both nationally and internationally concerning
potato improvement activities; 

VIII Participate in all other activities related to the goals of 
the Center. 
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STATEMENT BY THE DIRECTOR OF RESEARCH 

The organization of CIP's research 
is presented elsewhere in this 
Annual Report. Basically, 9 
Thrusts focus on broad research 
objectives while Projects within 
Thrusts provide the flexible and 
dynamic action to solve specific 
production constraints. 

The philosophical strategy guiding . 
CIP's research can be succintly 
stated: to rapidly develop, adapt, 
and expand the research necessary 
for the technology to solve prior
ity problems limiting production 
in developing countries. This im- ]
plies adapting the collective knowl
edge that has contributed to the 
step-wise increase in potato pro
duction in developed countries. 
But, at the same time, the exploi
tation of hitherto unavailable 
genetic resources now in CIP's 
World Potato Collection, coupled 
with the challenge to respond to 
the urgent world demand for more food, provides abundant 
incentive to seek "breakthroughs" in production. 

CIP has an awareness of the unsolved technical problems that 
limit production in developing countries. The need to breed 
and select potatoes resistant to persistent pathogens and pests, 
and adapted to produce adequate yields under the stress of 
drought, heat and cold, imposes a practical bias on CIP's re
search. In recognition of the many unsolved technical pro
blems, it has been a part of CIP's philosophy to sponsor Plan
ning Conferences to obtain expert guidance in identifying prio
rity problems and in recommending appropriate action. Limit
ed resources and urgency dictate the need to contract research 
to solve basic or background problems restricting applied re
search progress. 

ClP STATEMENT, DIRECTOR OF RESEARCH 8 
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on December 31, 1975 
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Nematologist 
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Pathology 
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Physiology (Huancayo) 
Physiology 
Physiology 
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FUNDING OF THE INTERNATIONAL POTATO CENTER 

The International Potato Center is one of a family of interna
tional agricultural research centers in various strategic locations 
around the world. These agricultural research centers are fund
ed by the Consultative Group on International Agricultural Re
search (CGIAR), a co-operative organization comprised of 29 
governments, assistance agencies and foundations which seek a 
solution to the urgent need for food production in developing 
countries. The centers are charged with specific areas of re
search responsibility. The International Potato Center is a one
crop institute working to improve potato cultivation in develop
ing areas of the world. 

CENTRO INTERNACIONAL DE LA PAPA 

CEP FUNDING 12 
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Geographical and Environmental Data for 5 Year Period for Growing Periods* 

La Molina Huancayo San Ramon Yurimaguas 

Altitude 
Latitude 
Growing period
Length of growing 
period (days)
Rainfall (mm)
Air t(max.abs.)
Air t(min.abs.) 

238 
12 

Dec.-Feb. 
75 

0 
31 C 
14 C 

3,380 
12 

Nov-APr. 
15 

496 
26 C 

-2.0 C 

800 
11 

May-Jul.
90 

264 
33 C 
10 C 

Dec.-Feb. 
90 

673 
34 C 
15 C 

175 
6 

May-Jul.
60 

375 
36 C 
19 C 

* Environmental Data is only for the length of the growing period. 
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FACILITY DEVELOPMENT 

The location of the International Potato Center in Peru provides 
within practical traveling distance three unique climatic sites 
suited to plant research. While the yealy d-Jf!fence in length 
of day with a light intensity above 1 foot cand'e does not vary 
more than one half-hour, other iimat.-.c fac'lo:z va:iy greatly. 

* The headquarters site al La Motna a hol:-: d.sance to the east 
of Lima is located m a sub-tropica! coas,1a deret The annual 
precipitation canno' be expected '--xceed eleven miimeters 
per year and food production can cniy be possibie with irriga
tion. The air temperature range inthi." .1te vaies between 14 
and 310 C. 

*In contrast to the site at La Mo)na, ht reseamth area at 
Huancayo is at an elevation of 3,300 mete::s and frost can be 
predicted from April to Septembe: and ai,: temperatu:es as low 
as -50C. The climate of the Huanay ., area 's ccns-dered to be 
typical of the climate of the Andean potato producing area. 

*The experimental area of San Ramon !.ccated inwhat is 
known as the "high jungle" area of the Amazon Basin. The 
elevation is slightly above 800 meters and tropical conditions 
exist. It is cons;.dered only as 3.aad'ianct base of operations to 
be used as experime.ts move to a:--.as 'ower :n :1e humid tro
pics. No buildings ex:St 2 the Sar. Ranion ..e
 

*During 1975 another area was ertab' hed :-n the a-mazon 
jungle, the Yur.maguas area The eit.'afior, of th, experimental 
area is 175 meters above '.level. The f:eids ae )orated on the 
Huallaga river in the extreme-y ho' .:egon of the jungle, and mi
nimum nightime 'empera-ure- art. rct known to drop below 
190 C and the day tempe:a.u--ts may r'each a high a: 360 C, An 
airstrip is located nearby and the fligh. frm Tarapo*o, Peru, 
requires 15 mrnutes. There a.e no pe:maner.t .Trur:ures at the 
Yurimaguas facility. 

CEP FACILITIES 14
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HEADQUARTERS, LA MOLINA, PERU 

The central headquarters of the International Potato Center is 
located in an Agricultural institution complex at La Molina, a 
short distance to the east of Lima. Located closeby are the 
National Agricultural Experiment Station, the National Indus
trial Agricultural Research Center, and the National Agrarian 
University. Students working toward advanced degrees at :he 
National Agrarian University are able to work under the direc
tion of CIP scientists doing research with potatoes. 

The central headquarters complex includes a main building 
where laboratories and administration offices are located. Field 
areas, greenhouses, storage, structures, screenhouses, and sup
port areas complete the facility. There is a small rabbitry where 
animals are kept for the production of antisera used in viral 
research. The recently completed building to house the growth
chambers and associated equipment is in the support area. 
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HUANCAYO FACILITY 

Huancayo is an important research area where disease resistance 
trials are carried out, and the World Potato Germ Plasm Collec
tion is maintained. This collection contains thousands of wild 
and cultivated varieties of potatoes, and represents years of 
searching, thousands of dollars of investment, and a source of 
genetic materials which is indispensable for breeding research. 

Support facilities at Huancayo include offices, laboratories, con
ference rooms, and housing, The housing facility includes living 
space for the Superintendent and eight scientists or students. 

The storage area for preservation of seed materials is still under 
construction. Nearing completion are the maintenance area, 
headhouse for the prefabricated greenhouses, and soil storage 
bunkers. 

During 1975 the remaining land needed for the forseeable 
future was provided by the Government of Peru. Greenhouses 
and staff bungalows are projected for construction in the next 
few years,. 

CEP FACILITIES 16
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CO-OPERATING INSTITUTIONS 

Greenhouses under cons- The International Potato Center has been able to expand its rctruction in Huancayo. search base by contracting institutions in other areas of the 
world. By these contractual arrangements, the facilities of CIP 
as a research institution are expanded to include resources and 
facilities not available in Peru 

• 	Cornell University, USA 
* 	 North Carolina State University, USA 
* 	 University of Wisconsin, USA 
* 	 University of Minnesota, USA 
* 	 Agricultural University, Wageningen, Th-!Netherlands 
* 	 University of Birmingham, United Kingdom 
* 	 Foundation for Agricultural Plant Breeding, 

Wageningen, The Netherlands 
* 	 Research Station for Arabic Farming, Lelystad, 

The Netherlands 
* 	 I.A C, Wageningen, The Netherlands 
* 	 Ministerio de Agricultura, Peru 
* 	 Swedish Seed Association, Svalov, Sweden 
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NEW BUILDING PLANS 

For some time the building space at headquarters', La Molina,
has been inadequate to service the research activities working
within. Planning for increasing the much needed space has been 
proceeding during 1975. The Architect is in the final phases of 
preparing a budget and final revisions of the building so a firm 
cost figure can be presented for approval. 

The new building will expand into the form of an L and will 
include the following areas: Living and Study areas for 20 
students or visiting scientists and trainees; Conference areas for 
students and staff; Research Library with Communications 
Center; Information Center with a reception area for small 
groups or single guest visitors; Laboratory space to include an 
area suitable for the installation of an electron microscope; 
lastly, a Photographic Laboratory. 

Eng. Carlos Bohl and 
Mr. William Harnann 
looking at plans for 
t facilities 

CEP FACILITIES 18
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SIGNIFICANCE OF THE POTATO 

The Potato, a tuber-bearing species of "Solanum" - the native 
food for centuries in the Andean highlands, the staff of life for 
the Irish, and a common sight on many tables throughout the 
world - is more than an ordinary vegetable. In the shadow of 
the growing food crisis, a spotlight now is cast upon the potato. 
Rich in carbohydrates, the potato has long been recognized as a 
source of energy; but this tuber also offers a superior source of 
protein and ascorbic acid, further complimented with useful 
amounts of thiamine, niacine, iron, and phosphorus. 

MAJOR CROPS RANKED ACCORDING TO CALORIE AND 

PROTEIN PRODUCTION (*) 

Calories 

Production per 
RANK Unit Area 

1 Sugar cane 
2 White potatoes 
3 Sugar beet 
4 Corn 
5 Rice 
6 Sorghum 
7 Sweet potatoes 
8 Barley 
9 Peanuts 
10 Winter wheat 

Production per 
Unit Area per Day 

White potatoes 
Corn 
Sugar cane 
Rice 
Sugar beets 
Sorghum 
Barley 
Sweet potatoes 
Beans 

Soybeans 


Protein 

Production per 

Unit Area 


Soybeans

White potatoes 
Corn 
Peanuts 

Sorghum 
Peas 

Beans 

Rice 

Barley 
Winter wheat 

Production per 
Unit Area per Day 

Soybeans 
Beans
 
Peas
 
White Potatoes 
Corn 
Sorghum 
Peanuts 
Spring wheat 
Barley 
Rice 

* Data from Feds Staff paper, October 2, 1970 
"Agronomic Potential of US Crops for Production of Calories and 
Protein". 

Suited to Small Farmers in Developing Countries 

In addition to the benefits to public health, the labor intensive 
cultivation process for the potato is better suited to the needs 
of the small farmer in developing countries than the cereal 
crops. The comparativeiy short growing period gives the farmer 
an opportunity to use the potato in a system where more than 
one crop is possible on the same land each growing season. 
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Genetic Potential 

Although the potato is a principal food crop of the industrial
ized countries of the northern temperate zones, the full genetic
potential of the potato for devcloping countries of the world re
mains unexploited. In tropical climates, diseases and pests are 
still major drawbacks, especially when chemical protectants are 
too expensive for the farmer and storage conditions are difficult 
to arrange. In-country production of healthy tuber seed po
tatoes and their distribution to farmers for planting each year 
presents technical problems in countries without the necessary
infrastructure or the technical expertise. The importation of 
vegetatively multiplied crops such as the potato is limited in 
most countries by quarantine laws. Easy country-to~country
transfer of newly improved varieties takes place readily with tle 
cereal crops such as wheat and rice, but not with the potato.
To help overcome these limitations and others, the Interna
tional Potato Center was created. 
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RESEARCH ORGANIZATION 

For.administrative efficiency CIP source research is organizedinto five Departments: Breeding and Genetics, Nematology,Pathology, Physiology and Taxonomy. These Departments facilitate the vertical integration of scientists according to discipline, the budgeting of research, funding of research contracts,
and the allocation of technical and stenographic assistance.Through Departmental co-operation researchsource scientistscontribute to Regional Research and Training activities. TheDepartments are the first order of research organization, the
weft of CIP's research fabric. 

It would be difficult for CIP to achieve its goals without dynamic research Thrusts that provide the horizontal cohesive unifica
tion among Departments - the warp of CIP's research fabric.The nine research Thrusts, each with a Thrust co-ordinator, 
serve to integrate research activity aimed broadat problemareas. In this 1975 Annual Report research progress is outlined 
under Thrust titles. 

Within a broadly defined Thrust there are a number of specificresearch Projects, about 40 in total, each with a leader and oneor more co-operators. A Project is clearly defined with respect
to the justification for initiating the research, background
knowledge, objectives, experimental procedures, expected duration and funding estimate. Progress within a Project as well asthe collective progress within a Thrust is monitored from time
to time culminating in annual Project Progress Reports. 

The source of research effort of CIP is substantially augmentedthrough Contact Research carried out at universities and institu
tions in Europe, England and North and South America.tract Projects have defined objectives and 

Con
are funded throughCIP Departments for three-year periods with annual review of 

progress. More than a dozen outstanding research teams are involved under contract in solving specific priority potato pro
blems of significance to developing cotntries. Through
tracts CI1 is able to gain 

Con
access to research expertise, instrumentation, and research facilities at substantial savings in capitaloutlay and costs for the personal services of competent scientists and their essential technical support. Scientists under conitract also contribute to CIP's Regional Research and Training 

programs. 
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Through Planning Conferences, 86 international experts from 
23 countries have been convened at three year periods to over
view the objectives research Thrusts. Recommendations and 
priorities have been established to guide CIP projects develop
ment during the next five years. In addition to the direct use
fulness of an open external review, participants also commonly 
identify problems of interest to their own areas of work. On 
return to their respective institutions, the fortuitous encounter 
with a CIP problem has frequently resulted in the initiation of a 
project in free support of a CIP Thrust or objective. 
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DEVELOPING THE WORLD POTATO COLLECTION 

(Thrust No. 1) 

The objectives of this thrust are: 

I. 	 To explore and collect all primitive cultivated forms and 
wild species of potatoes in the Western Hemisphere. 

2. 	 To save from extinction the gene reservoir which is actually 
in danger of loss due to erosion pressures 

3. 	 To find new living genetic sources for potato breeding pur
poses 

4. 	 To classify the collected germ plasm. 
5. 	 To put classified material at the disposal of potato scien

tists. 
6. 	 To maintain in a usable form, all collected species of po

tatoes.
 

POTATO EXPLORATIONS AND COLLECTIONS FOR 1975 

During 1975 the search for potato germ plasm was continued 
into areas of the Central Mountains of Bolivia, Southern Peru, 
the Andean area of Ecuador, and the Archipelago regions of 
Chiloe in Chile Some complementary regions of Colombia 
were also searched. The potatoes of the Chiloe region of Chile 
are considered to be primitive plants which are on the route to 
extinction 

More than 3500 accessions of cultivated potatoes have been 
collected, usually in the fields during harvest At times, scien
tists were able to locate materials in storage areas and in native 
markets The expeditions into the departments of Ayacucho, 
Apurimac, Cuzco and part of Puno found the area extensive and 
difficult 

The explorations which have been completed so far in 1975 
leave the areas of Venezuela and the mountainous areas of 
Mexico to be searched. However, work of this nature is con
tinuous and we expect to continue to locate new materials for 
the collection for some time on a reduced scale. The planned 
work of searching for potato germ plasm has progressed rapidly 
and it is almost two years in advance of the projected timetable 
for completion 
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MATERIAL INTRODUCED INTO CIP GERM PLASM COLLECTION - 1975 

Donor Collector 	 Origin No. 
Acets. 

Native cultivars Est. Exp. de Labor C. Ochoa Guatemala 29
New collections Ovalle. Quetzaltenango C. Ochoa Guatemuala 44 
introduced into 
CIP in 1975 C. Ochoa Sur Peru 3,000 

C. Ochoa Ecuador 	 231 
C. Ochoa Colombia 	 19

O.J. Santos Inst. Agronom 
Campinas, Sao Paulo, 
Brazil I 

Dr. H. Kishore 	 Wisconsin, USA 3 
Central Potato Res. 35 
Inst. Simla, India 

Dr. H.W. Howard Breeding Program 4 
Cambridge, England 

Hybrids Dr. Huijsman Breeding Program 4 
Wageningen, Holland 

Dr. T.T. Sekioka 	 University of Hawai 2 
College of Tropical 
Agriculture 

C. Ochoa Guatemala 	 22 

Wild Species 	 J. Hawkes Central Peru 16 
M. Jackson 
J. Landeo 

EVALUATION OF GERM PLASM 

Over 2,000 clones were evaluated, mostly by CIP scientists, in 
1975. Recorded were reactions 	 to late blight, nematodes,
viruses, and freezing temperatures. Data were obtained also on 
yielding ability and nutritional quality. Clones with useful 
traits will form the genetic base for future breeding work. 
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Trainces froin thc AindCaii countries of Bolivia, Fcuadoi, and Peru examine a plo. of the World Potato Collcc. 
tion L)r Carlos Ochoa, Taxonomist of the 1: ternational Potato Center, is demonstrating the Solanuin stcno
tomuin as an outstanding example of the diph id species of the primitive cultivated group 

MAINTENANCE OF GERM PLASM 

As a result of the intense collecting efforts for the past three 
years, approximately 11,000 clones have to be maintained a
sexually. This means that each clone must be grown in Huanca
yo each year for maintenance and to provide tubers for CIP re
search programs Until researchers can work through the collec
tion to sort out duplicates and subsequently reduce the collec
tion to more manageable numbers, the job of maintaining all 
potato germ plasm is too great to be done at one location CIP 
also maintains a collection of late blight resistant clones at its 
Regional Base in Mexico CIP depends as well upon existing 
germ plasm collections in the United States, Europe, and South 
America for the maintenance of the accessions of the non-cul
tivated potato species All of these collections form a network 
that provides potato germ plasm to researchers world-wide 
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TAXONOMICAL STUDIES OF THE GERM PLASM BANK 

The classification of potato germ plasm materials contained in 
the CIP collection has progressed steadily in 1975. The large 
mass of living material from many regions of South America has 
produced a great number of duplicates. Lists of this synony
mous material have been compiled and a check is being planned 
to be made with chemotaxonomical methods to verify dupli
cates. 

For the present time, the following classified groupings by 

species of the collection have been made. 

Species Number of Accessions 

S. stenotomum Juz. et Buk 853 
S.goniocalyx Juz. et Buk 239 
S.phureja Juz. et Buk 225 
S. ajanhuiri Juz. et Buk 56 
S. tuberosum L. 5,171 

(ssp. andigena) 
3 x natural hybrids 557 

(S. x chaucha) 
S.x juzepezukii Buk 134 
S.x curtilobum Juz. et Buk 149 

Total of native cultivars treated 7,384 
Hybrids of TXA 29 

TOTAL ACCESSIONS 7,413 

A planning conference is being scheduled for March of 1976 for 
the purpose of reviewing progress in explorations cultivated 
potatoes and determining priorities for continuing work in the 
coining years of 1976 to 1981. In the coming planning con
ference, participants from at least eight countries will meet to 
present opinions and suggestions for continuation of the work 
underway. 
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DISTRIBUTION OF GERM PLASM 

The number of requests for material from the CIP Germ Plasm 
Collection has increased each year. Because of quarantine re
gulations, distribution outside of Peru is made primarily in the 
form of botanical seed. In most instances open-pollinated seed 
of clones with known resistance is distributed in response to 
specific requests. Improved genetic stocks in the form of 
hybrid seed or as tubers are distributed from the various re
search programs of CIP-Lima, as well as from the CIP Regional
Base in Mexico, Contract Projects, and co-operating institutions. 
All of these sources are combined to meet the increasing need 
for genetic resources. 

The planned work of searching for potato germ plasm has pro
gressed ripidly and it is almost two years in advance of the pro
jected timetable for completion. 
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Ing. Juan Landeo in the process of artificially pollinating a potato flower. 
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UTILIZATION OF THE TUBER-BEARING SOLANUMS TO
 
PROVIDE BEI TER ADAPTED POTATOES FOR
 

DEVELOPING COUNTRIES
 
(Thrust No 2) 

The objectives of this thrus: are threefold: 

1. 	To improve the adap ation of tet,-apboid and diploid Andean 
Solanum speces, 

2. 	 To create superior populations in pe:foimance and stability 
for use in the h.gh.lands and lowland tropics. 

3. 	 To eval.uate bze-d.ng proceduies for utilizing the germ 
plasm :e.ourc-. , -n,':he cu? t.vated forms cf S. tuberosum. 

During the surnme: of .75, '.5,000 cones of neo-ruberosum 
were tvaluated. Fxom -:h .s:, a samp'e of t,500 high-yie!ding 
and ealy matunng clore.s we,e selected and planted in La 
Molna and Huanayo, This was dont t-develop genetic ma
terials for crossing to source., of .esit,nrce to pests. 

During the summe: of ) '15, a 2,500 phuzela populaidon was 
evaluated. Supefo fam.s and ciones w :z crossed during the 
Fall to initiate a new se.ic..on cycie. Some tube- bearing wild 
Solanum spece,,s have been ncorpolted to w:den genetic base 
and introduce some pe. x.es:.a.-ce. A ,ampi- of 1,000 clones 
was evialuated -.n DecernibE.: i975, So,, tance to iate blight,v:-.z 
bacterial wiit, ioot-knot ntmatode, and viruis X and Y 

An 8,000 ,Aone tube:,o:um popuia'.rcr was evaluated in the 
summer of 197.5 and a -ample seection of 300 clones was 
cross polirnated A seed,..:ng popu~a;ion is in preparation for 
evaluaticn n--t summe; 

The b:.ed-r.g wc:rk for adap:_ 'j.nr of he pG'.ato to the lowland 
tropics was ror .,nued in 197. Forty supe.ro' clones were 
selectedJ and p.rnied a: Yu:-maguas. Four of these clones yield
ed 0.5 Kg of potaro.3 pt7 p!ant a 60 days grow,ng pez~od 
Paren. of th.se p ar, . w-,:'e used o ob- a,.n 46 tube:: families 
(3,000 clcnis) which w A be :pzanted in the hot lowland. 

In the over-ar! app;oasth -:o th s "hurn, a number of research 
contracts with other ints.tutons are int-g:ated into the pro
gram. 
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GROWTH CHAMBERS 

1/ 

Modem controlled envi
ronment equipment has 
been installed, tested,and 
is presently being used in 
research. Four large
"Conviron" walk-in type 
growth chambers provide 
scientists with 36 ft2 of 
area in each. One cham
ber is equipped to lower
growth temperature to 
-7 C, and it permits
studies of cold adapta
bility of the potato.
There are six smaller 
reach-in chambers, each 
one with 9 ft2 of grow-A 

I 
ing area. Two of the 
smailer chambers will 
provide controlled grow
ing conditions down to 
-5 C with full illumina-

With the equipment ins
talled, it is possible to 
program 24 temperature 
changes each day with a
minimum time of five 
minutes between changes. 

Dr. Kenneth Sayre, Physiologist, checking plants in growth chamber. 

Adaptation to the Lowland Tropics 

Three testing sites in Peru were used in these experiments. LaMolina, an arid area under irrigation that represents a hot lowland tropic. San Ramon, a high jungle location where the com
mon crops are cassava, fruit trees, coffee and corn. Yurimaguas,
a low jungle site inthe Amazonian basin where the agriculture
is a shifting system that uses cassava, rice, bananas and tropical
forages.
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About 6,000 clones from various diploid and tetraploid taxo
nomic groups as weli as their intercrosses were evaluated at the 
San Ramon location during the period June-October, 1974. 
From these, 34 terrap!oid clones were chosen for their earliness 
and yield potential an,! were grown in replicated trials during 
December to February 1975 at San Ramon and La Molina. The 
same set of clones was grown later at Yurimaguas. The follow
ing indicates the taxonomic groups in the pedigrees of the clo
nes utilized in the experiments: 

Tuberosum x Tuberosum 4 clones 
Tuberosum x Phureja 16 clones 
Tuberosum x Neo- Tuberosum 
(Andigena) 5 clones 
Neo-Tuber(sum x Neo-
Tuberosuni 6 clones 
Tuberosuin x native A ndigena 2 clones 
Native A ndigena I clone 

The experimental design at each location was a completely 
randomized block with two replications. Each plot had ten 
plants. 

There was a great deal of variability in yield among clones 
within each location. Each environment represented a different 
level of stress as measured by differences in overall mean. The 
growing periods of 60, 75 and 90 days for the testing sites were 
not purposely chosen but were the length of time at which most 
of the clones were either mature or dead as a consequence of 
weather stress, insect and disease damage or the combined 
effects of them 

Temperature-wise the two jungle locations placed more stress 
on the plants than did La Molina At Yurimaguas, temperatures 
were high and uniform while at San Ramon it was somewhat 
cool during the night. However, in these two sites rainfall 
supplied moisture on a rather regular basis. Despite the fact 
that at La Molina both :he maximuni and the minimum tempe
ratures were lower, the yield of most individual clones as well 
as the overa!l mean was lower than at San Ramon Since the 
crop at La Molina was under surface irrigation, the moisture 
availability was not uniform and this appears to have had a 
stress effect on yield. 
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At La Molina, the principal problem was the attack by tuber 
moths, Scrobipalpula absohtta and Pthorimaca operculella, 
which caused considerable damage in the foliage and later in the 
tubers. Spraying with insecticides every seven days did not pro
vide an adequate control. An attack of Rhizoctonia solani also 
affected about 20 per cent of the plants. 

At San Ramon, the two major problems were Rhizoctonia so
lani, which attacked about 50 per cent of the plants, and late 
blight, Phytophthora infestans. The damage of late blight was 
relatively well controlled by fungicides. 

At Yurimaguas, a heavy attack of leaf hoppers (Empoasca ssp.) 
was recorded and isolated plants were affected by Peudononas 
solanacearunt Tile major disease problem was a leaf blight 
caused by a Phycomycete, the identification of which is in pro
cess. The disease affected the plants at an early stage of growth 
and killed many of them. Differences in suscesptibility were 
noticeable. Foliage of the most severely affected individuals 
was practically covered by the mnycclium of the fungus. It is 
interesting to note that no attack whatsoever of late blight was 
detected during the growing period The reason could be that 
the high temperature limits the survival of the fungus. Later 
experiments were also free from attack by P. infrstans. 

Three Tuberosum cultivars at San Ramon and La Molina yield
ed significantly better than the Peruvian cultivars used as 
checks. The failure of the local cultivars was expected because 
they were all selected under highland conditions (short-day 
and cool temperatures). On the other hand, Tuberosutm culti
vars normally short-day types have a higher critical daylength 
than Andean potatoes. Also, their adaptation to higher tem
peratures is a consequence of the conditions under which they 
were selected in the summers of the northern hemisphere. 
However, this relative tolerance to higher temperatures appears 
to be limited and the conditions present at Yurimaguas seemed 
to be beyond the threshold of adaptation for them. 

The NT x NT hybrids at San Ramon and Yurimaguas had a 
similar behaviour to the T x T cultivars but at La Molina they 
were slightly inferior. For further selection for adaptation to 
lowland tropics, the Neo-Tuberosumn material may be more 
responsive than Tuberosum because it has a broader genetic 
base. 
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The performance of some of the "wider" hybrids, T x NT and 
T x P is encouraging because it shows that the existing poten
tial for adaptation to the lowland tropics might be capitalized 
upon under a carefully designed breeding scheme. Some clones 
under the severe environmental conditions of Yurunaguas yeld
ed about .5 Kg. per plant in 60 days. This yield is approximate
ly equivalent to 15 Ton/Ha which for a short growing period 
constitutes a remarkable performance. Some of the same hy
brid clones also performed very well, in relationship to the rest 
of the materials tested, in the other two locations. 

From the results presented, it appears that the most promising 
materials for the lowland tropics, at least at ;_-esent, have as one 
parent a Tuberosum cultivar which provides earliness and rela
tive heat tolerance. To obtain highly heterotic hybrids a neo-
Tuberosun or a Phureja-Stenotomum hybrid that produces 2n 
gametes by first division restitution would be suitable as the 
other parent. To realize the maximum gain from each source of 
germ plasm, it would be necessary to perform some previous se
lection for adaptation to tropical conditions. In addition to the 
widening of the genetic diversity obtained by such combina
tions of germ plasm, also an adequate level of resistance to di
seases must be achieved. 

Early maturity is an essential requirement for tropical adapta
tion. However, this earliness does not necessarily need to be in 
the absolute sense of time from planting to senescene. A me
dium maturity cultivar with an early tuber initiation and fast 
bulking may also be suitable even if the vines do not reach ma
turity rapidly. A great deal of genetic variability for tuber ini
tiation has been found and this trait may be rapidly improved 
under selection. The earliness obtained by genetic means may 
be increased at some extent using some pre-conditioning of 
tubers before planting. Presprouting of tubers and a proper 
physiological age may help to hasten the crop. 

There are some additional problems such as disease resistance, 
mainly to bacterial wilt and late blight which have to be solved 
by breeding to make the potato an economically competitive 
crop. The impact of introducing the potato to these new areas 
of cultivation in developing countries could be tremendous 
since the high nutritive value of this crop is well known. 
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Breeding and Selection of Potatoes for Cold Tolerance 

In January, 1975, as part of 
the thrust to develop adapted 
potatoes to cold cond!tions of 
the highlald trop:cal, rg.ons, 
93 clon s, wl:ch had been 
screened previously for resist

ance to -40 C Lab.9;at.ory tests, 
were planed a.high ait;tudL
locations in Iluancayo and 

Casablanca In tlh, 1,igh 
andean -eg,.on f:cs: d~d not 
occur during tlhe gtowing sc,
son, tht!:.s, w popo-E2-


sible to seiec! 88 cone; wh.2h 
possessed accep!able tuber characteristics and which yielded at 
least 0-5 Kg. per p!an:. The cooking quality of some of these 
clones was very good 

In 1975 two new groups of hybrids were planted in the green
house at La Molina. In the first planting 4,300 seedlings from 
117 famiiies were used This experimental group of plants in

cluded 16 Solantom spccies in their genetic heritage. Upon ex

posure to tow temperature, approximately 100 seedlings sur

vived -30 C tests !n "he cold cab!net and -40 C in the cold bath. 
row under test in the field at two locationsThese surv.vors are 

of 3,200 nm:e%: and 3,800 me-s above sea level. 

The second group of 8,500 secdiings was pianted in November 
and 2,250 survived after the cold cabinet test of two hours 

exposures a* -30 C. The survivors will be transplanted to the 

Huancayo fields at 2,200 meters in January of 1976. 

1974 and from intro-Seeds obtained f:-orn the crosses made in 

duc.ion were panttd :r- La Moiina greenhouses in April 1975.
 

The seedlings had nit:al sceening in the cold cabinet of 3 hours
 

at minus 30 C and a second sce,ning in the low temperature
 
bath at m:nus 40C.
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Data on Work Done Number of Results 

1. 	Species included in crosses 16 
2. 	 Families obtained 117 
3. 	 Seeds planted 10,370
4. 	 Seedlings obtained 4,300
5. 	 Seedlings eliminated after cold
 

cabinet test 
 3,050
6. 	 Seedlings tested in low temperature 

bath 1,040
7. 	 Seedlings resistant after two different 

tests (No. 5 and No. 5) Approx. 100 
8. 	 Percentage of resistant seedlings

Approx. 2 o/o 

International Potato Center scientist explaining his work to two visiting review team
members about research to develop genetic adaptability to cold. Large numbers of 
genetic crosses are used to select those which may piovide the needed adaptation tocold climates. (L-R-) Dr. Fausto Cisncrc.., Dr. Nelson Estrada, Dr. Orville Page,

Dr. Richard Wurster, Dr. ltumbxto Mendoza, Dr. Bjrge Jacobsen. 
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CONTROL OF SELECTED FUNGAL PATHOGENS 
(Thrust No. 3) 

Late blight (Phytophthorainfestans) is considered to be the di
sease that causes the greatest losses in potato production. CIP's 
blight program is far reaching with research work at its four 
sites (La Molina, Huancayo and San Ramon in Peru, Toluca in 
Mexico), with three important contracts (Swedish Seed Associa
tion, Cornell University and University of Wisconsin) and test
ing being conducted by our Regional Research and Training 
teams throughout the world. 

The program in Mexico is in part a continuation of the Rocke
feller Foundation Potato Program which was transferred to CIP. 
After a carefu! evaluation of the collection for resistance to late 
blight, derived principally from Solanum demissum, certain cul
tivars were increased and distributed around the world. During 
1975 a 30 cultivar set having good agronomic qualities was sent 
for testing in Algeria, Costa Rica, Honduras, Korea and Panama. 
The performance of sonic of these has resulted in their selection 
by national programs, for increase as potential varieties. An
other cultivar bred principally for bacterial wilt resistance has 
been named "Caxamarca" by the Peruvian program and is 
prized equally for its blight resistance, high culinary quality and 
earliness. 

A search for a readily utilizable resistance source without the 
major genes of S denzissutm was begun by both the Cornell 
University-CIP contract team in New York State and by CIP 
core scientists in Peru using S. andigenuim (and other species in 
the latter case) The Cornell scientists early success using their 
Neo-tuberosumn breeding matenais was confirmed by tests in 
Toluca, Mexico. The Huancayo-La Molina fields screening work 
was slow because of the lack of adequate natural infection in 
the field Nevertheless, by selecting on the basis of lesion type
about 400 clones were identified. These and about 500 seed
lings selected at La Molina f:om 50 families of the NorthCarolina State Univezsty diploid program (S phureja x S.tub,,rostm) were tested in the high jungle CIP plots at San 

Ramon (800 m eleva!:on) where it has been found that this 
disease occurs, throughout the year and ,s evere during the 
heavy rainfall petod, November th.rough June, Three conse
cutive tests showed that !5 andigena and five phureja clones 
have a very good level of field res.stance up to 35 per cent
affected foliage at the end of the vegetative period), another 45 
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clones had good resistance (up to 55 per cent blight and 98 
were moderately resistant). 

The selected resistant clones have been crossed with many
clones having other superior qualities. These have resulted in 
the screening so far of about 7500 seedlings in screenhouses at 
La Molina by inoculation with P. infestans zoospores suspen
sions during the cool humid winter. Thirty to 60 per cent were 
discarded as susceptible. When some of the cultivars from the 
Mexican collection were used as parents many seedlings were 
immune due to the presence of major genes, which complicated
the selection for field resistance at La Molina. However, these 
and other selected crosses have been screened in Mexico where 
the "demissum" races occur; about half of them demonstrated 
moderate to high field resistance. This was the second year of 
seedling screening at La Molina, and the first during which se
lected seedlings, screened for agronomic qualities, were tested 
for blight and adaptation at San Ramon. The best of these will 
be tested again at San Ramon and a highland location, and the 
outstanding ones will be freed of disease for shipment to our 
Mexican test site, and to CIP's other regions for eventual dis
tribution to national programs. 

At San Ramon tuber blight was practically nil at harvest, but a 
low percentage developed in stored potatoes, suggesting the 
possibility of infection at harvest time. So far no late blight has 
developed during five growing cycles under hot, humid tropical
conditions at Yurimaguas. 

The possibility of gaining even more useful information by
applying different means to interpret the work at Toluca,
Mexico, and by improving experimental design was assessed 
with the help of a visiting epidemiologist. Arrangements were 
made to computerize the last five years of accumulated data on 
observations of the collection for resistance in Mexico. A dif
ferent rating scale for blight incidence was tried. The effect of 
interference between resistant and susceptible plots (interplot 
interference) in the development of blight was investigated in an 
extensive experiment using remote sensing techniques and 
ground observations, the results of which are still being proc
essed. 
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Differentials with one group of R-genes (major, vertical or 
specific resistance "demissum" genes) were blighted with a lag
of 6-9 days with respect to the r-differential (susceptible check);
those with another set of R-genes had a slow disease progress,
indistinguishable from those with field (general or horizontal)
resistance. These results suggest that not in all cases can resist
ance due to R-genes be distinguished from field resistance. This 
may be the reason that rare clones selected as resistant in 
Toluca have been susceptible elsewhere, either initially or even 
after their establishment as varieties. 

A study of the inhentance and accumulation of field resistance 
genes in S andigena, S phurea, and S tuberosurn populations 
was started in 1975 Sixty families obtained through selfing of 
clones of CIP and Colombian germ plasm collections showing
different levels of field resistance were tested in the screen
houses at La Molina. Further testing is being done with the 
parent potato plants. 

The determination of the mechanisms of field resistance com
ponents, their inheritance, and the correlation between leaf re
sistance and tuber resistance are the objectives of a contract 
project with the Swedish Seed Association. Studies of the en
trance of the pathogen show a correlation exists between high 
resistance and penetration frequency. A postulated correlation 
between peroxidase content and resistance to invasion or spread
within the leaf, has not been shown so far Tuber susceptibility 
has been correlated to total field resistance of the foliage and 
to components of leaf resistance. A common inheritance of 
tuber susceptibility and susceptibility to invasion has been 
shown. 

The black wart (Synchtrium endobioticum) resistance testing 
was continued at the principal test site, Casablanca, near 
Huancayo. Nine clones amongst 80 that were resistant in either 
three or four previous tests had wart symptoms. Among 22 
clones that showed frost resistance in this test, eleven were free 
of wart Three of 13 clones that are resistant to powdery scab 
(Spongospora subterranea) were free of wart. The var'ety Mi 
Peru was wart frce, though known to be susceptible in the 
Cuzco Department of Southern Peru 

Four clones selected for 7es"-tance to Ph'/itophthoraerythrosep
tica (pink rot) by laboratory creening techniques were resistant 
in a small field trial with natural inoculum at Huancayo. After 
increase these will be rctested 
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A negative correlation has been found between Phoma blight
and late blight incidence. Phoma blight is more prevalent in 
Peru than commonly believed, as it is often confused with late 
blight (or early blight and Septoria leaf spot). 

At CIP's lowest tropical site, Yurimaguas (150 m. elevation), a
blight associated with Choanephora sp. affected most clones,
with symptoms ranging from death to complete freedom, per
mitting selections to be made for resistance amongst the exist
ing population. Sclerotium rolfsii (southern blight) causing a 
basal rot has become very serious in the continuous cropping
plots at San Rarnon (800 m. elevation). Fusaria affected tubers 
at both jungle locations. 

In the process of adaptation of the potato to the lowland tropics new pathogens have been encountered.
One of these, Sclerotium rolfsti, is the casual agent of southern blight of potato and many other crops.ln
Peru the effect of this pathogen on cimerging tubers is apparent. To the left arc two tubers which failed 

to form normal sprouts and roots; on the right is a normal sprouting tuber. 
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CONTROL OF SELECTED BACTERIAL DISEASES 
(Thrust No. 4) 

An international trial for resistance to bacterial wilt (Pseudono
nas solanacearun) in Peru, Brazil and Colombia indicated that 
the Phureja resistance being utilized by CIP is not general. 
Screenhouse studies with bacter.al isolates of world-wide distri
bution indicate that this resistance can lead to selections for 
most situations, not being adequate when temperatures are very 
high. Studies on the inheritance of resistance conducted by the 
Wisconsin contract, show specific host-pathogen resistance is 
developed in the selection process according to the isolate used 
in screening. These results led to the decisons at the second 
planning conference on bacterial wilt (and adaptation to the 
lowland tropics) during September 1975 to utilize several iso
lates in future screening work at Wisconsin, to seek non-specific 
resistance for the long term work and to evaluate rc..stant selec
tions in all of CIP's regions as this becomes feasible. During 
1975 more than 200 clones were shipped by the Wisconsin coni
tract to requesting national programs in Colombia, Egypt, 
Kenya, Mexico, Nepal, Nigeria, Puerto Rico, Sri Lanka and 
Taiwan. The screening process at Wisconsin now includes re
sistance for wilt, late blight and virus Y. 

Progress towards release of a resistant variety by national pro
grams has been slew, with a maintenance setback in Nigeria, 
but in Peru the final tests for defining the best among six se
lections were completed and a variety will be named for release 
in 1976. In both cases resistance is to both bacterial wilt and 
late blight. 

A field test site at La Moiina facilities was established where an 
insect proof cloth screcnhouse provides adequate sanitation 
safeguards. Previously, the nearest naturally infested field re
quired two days of travel to reach. In this, studies are being 
conducted on survival in soil, host range including syrntomless 
hosts and interaction with the root-knot nemiatode (since green
house tests indicated a higher incidence and severity when the 
bacterium and nematode are together). 

Soil survival studies at different sites in Peru showed the high
land soils sustain a population of P solanaceanim from year 
to year, but that the use of infected seed is by far the greater 
means of perpetuating the wilt disease A coastal field in Nor
thern Peru did not permit enough survival to perpetuate the 
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Field plot in tent house 
where clones are being 
screened for resistance 
to Pseudomonas solana-
ceaium, and the inter-
action of this discase 
with the nematode, Me
loidogyne sp. Dr. Carlos 
Martin, CI' scientist, 
examines tubers after 
harvest. 
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disease. The coastal site at La Molina sustained a low disease 
potential. Soil samples from 2 highlands sites , Cajamarca and 
Huancayo, one jungle site, San Ramon, and two coastal sites, 
Viru and La Molina, were placed in pots, sown to potatoes and 
infested with bacteria. La Molina was used as a reference to the 
known level of disease perpetuation potential. Different soils 
showed different disease potentials of respectively 87 per cent, 
100 per cent, 100 per cent, 87 per cent arid 28 per cent. 

A soil factor, as yet unknown, adds yet another variable to
tuber incidence of bacterial wilt. It was already known or as

sumed to be affected by temperature, soil moisture, host resist
ance, host adaptation, pathogen virulence and aggressivity,
inoculum potential, and root or stolon damage by such things 

as nematodes and cultural practices. Hence it is concluded that 
research is needed for each situation to determine the best com
bination of control measures. 

A 
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Fundamental studies on the nature of resistance conducted by 
the research contract with Wisconsin have uncovered a mech
anism of agglutination of cells when the resistant host is invad
ed. Further information on this work is to be found in this 
report under the review of selected contract results. 

At the planning conference held in September, it was recom
mended that CIP begin research on soft rot caused by Erwinia 
carotovora. Among the initial 179 clones screened for resist
ance to soft rot, 44 had up to one per cent rot and 58 had up 
to five per cent rot. The 44 most resistant clones are being 

increased to re-confirm the preliminary results. 

II 

Potato plant with symptoms of Pseudomonas 

$olanacearum showing on one-ha!f of the plant. 
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Dr. Roger Kortbaoui, 51 
Post-Doctoral Scientist, 
examining the results of 
centrifuge treatment in 
the laboratory. 
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CONTROL OF SELECTED VIRUS AND INSECT VECTORS 
(Thrust No. 5) 

At CIP the dual approach to work on control of potato viruses 
and vectors is through (a) resistance and (b) measures during 
seed production. Priority continues to be given to selection for 
resistance for which the work is concentrated on two aphid 
transmitted viruses, potato leaf roll (PLRV) and potato virus Y 
(PVY); evaluation of aphid resistance is also underway. PLRV 
and PVY are the most important viruses affecting the potato in 
developing countries and cause the most serious losses. For this 
work a complete collection of breeding lines which show resist
ance has been assembled at CIP from breeding programs in dif
ferent countries. The main aim of this research is toward im
proving the production of the small farmer who saves his own 
seed. A common practice observed by such farmers Is the 
annual selection of their smallest tubers for seed, which results 
in rapid degeneration because such tubers tend to come from 
infected plants. As an aid to seed programs, antisera to some 
of the commonest potato viruses have been produced at CIP in 
large amounts and are being distributed to national programs. 
Work continued in assessing the importance of PLRV in andean
countries and on the characterization of some little known or 

new viruses which present potential hazards to seed production
in specific regions. 

PLRV Resistance 

The search to locate resistance to PLRV in the germ plasm col
lection continued. Tubers harvested from 285 clones exposed 
to infection in the field at La Molina in 1974 were planted in 
1975 but secondary PLRV symptoms developed in only 60 
clones. The remaining 225 were re-planted in a further field 
exposure trial and the tubers harvested for planting in 1976. 
However, as in 1974, the aphid population in the field at La 
Molina was too low for a thorough test. A study of alternative 
procedures which permit efficient screening of large amounts 
of material and decrease the time needed for exposure and de
tection was initiated. A large cage containing PLRV infected 
plants heavily colonized by aphids was used to expose seedlings. 
Within several weeks, many developed secondary symptoms of 
the virus. This method is also being tested with rooted cuttings 
and sprouted tubers. It will be used for the development of 
PLRV resistant populations at CIP, and for future screening of 
germ plasm. 
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A general regional program for testing segregating populations
from crosses between PLRV resistant parents has been activated 
in, initially, Argentina, Brazil and Chile. It involves exposure of
seedlings to the virus under field conditions in which a high de
gree of spread occurs, and recording the proportion of plants in 
each family which develop symptoms. The advantages of this 
program are that it 1) enables evaluation of a uniform group of 
material in different countries under widely different condi
tions, 2) serves as a vehicle for moving genetic materials to na
tional programs and 3) has the potential of growing into a coin
bined test for evaluation of other factors, e.g. resistances to
other pests and diseases. From the information obtained, CIP 
will be in a position to send out an improved set of PLRV re
sistant crosses each year. Regional evaluation of actual breeding
lines is also envisaged and for these tubers of lines also present
at CIP have been sent from Europe to the national programs of 
Brazil, Chile, Mexico, Egypt, Lebanon and Turkey. 

Importance of PLRV in Peru and Colombia 

A survey of over 200 fields in five different localities confirmed
that PLRV is widespread in Peru. The cultivar Mariva seems re
sistant to the virus because very few infected plants occur.
Lack of knowledge of PLRV symptoms in Andigena potatoes
has meant that the importance of the virus in Peru and other 
andean countries has been underestimated in the past. In 
Colombia the symptoms caused by PLRV in Andigena are 
common and have been known for many years under the name
"enanismo amarillo" without knowledge of the causal agent. 

PVY Resistance 

Seedlings grown from seed collected from 20 of 40 potentially
PVY resistant germ plasm clones selected in 1974 were inoculat
ed mechanically with PVY. Eleven of them segregated for re
sistance to this virus. These clones will be used for further tests. 

For the development of PVY resistant populations mass screen
ing by mechanical inoculation of seedlings with PVY will be
used. Precise conditions for efficient functioning of this test are 
being established. 
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Virus X Resistance 

Tubers harvested from 560 germ plasm clones leaf-inoculated 
with two strains of PVX in the field in 1974 were tested for 
PVX by inoculating sap from sprouts to Gomphrena globosa.
Neither PVX strain was detected in 188 of the clones so these 
can be considered as potential sources of PVX resistance. There 
are no plans at present to continue this work. 

Antiserum Production 

Goodprogress has been made and antisera to PVX, PVY potato
virus S, andean potato latent virus (APLV) and the andean po
tato calico strain of tobacco ringspot virus have been prepared
in co-operation with the Agrarian University, Lima. Increasing
numbers of requests for antisera from national potato programs 
of different countries were received but large stocks are still 
available for distribution and these will be replenished when 
necessary by preparing further sera. 

New or Little Known Viruses 

Work on APLV has continued. 
The virus was shown to be 
common in Peru and was de
tected in germ plasm received 
from Ecuador. In the CIP 
emi plasm collection about 
5 per cent of plants are in

fected. The virus is not necessarily latent and, depending ..upon the isolate and cultivar 

i question, can cause mosaics, _.. 

chlorosis of minor leaf veins, C 
etc. Transmission of APLV by 



the flea beetle Epitrix occurs 
only at low efficiency, but the 
virus is readily transmitted by 
contact. Low level transmis- J 
sion through potato true seed ,kk , 
was also detected. Trials to
determine effects on yield arein progress. -

Study of the characteristics 
of three other viruses which 
appear to be new in potato are t 
underway. 

(L-R) Dr. Ana Maria de Lekeu and Mr. 
Jos6 Rocha, assistant inject rabbit with 
materials to produce sera for use in po

tato virus research. 
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The leaflhoppers which attack potatoes in the 
areas of Huancayo and San Ramon have been 
identified by Dr. Rauno Linnavouri of Finland, 
and two of the leaflhoppers were described for 
the first time as nev ones for the science of 
Entomology. Seen in the drawing at the right is 
Bergallia huancaoensis Lv. 1975 and below 
is Copididonusramonensis Lv. 1975. 

In the Ica valley of Peru, a red biotype of the 
potato aphid Macrosiplhum euphorbiae, was 
collected in 1975. 

With regard to work on the "Andean weevl 
complex", the biological material collected in 
1975 in the peruvian central highlands and 
identified as Adioristus ssp. belongs to a new 

AK.. 	 species for science. Dr. Charles (lbrien from 
Florida University, was able to verify the dif
ferences in the types when studying in Europe. 
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CONTROL OF SELECTED NEMATODES PESTS 
(Thrust No. 6) 

are one of the common obstacles to the productionNematodes 
of potatoes in several countries of the world, although only a 
few species are considered as major problems. 

"The potato cyst nematode" Heteroderaspecies, "root-knot ne
matodes" Meloidogyne species, "root-lession nematodes" Pra
tylenchus species, and the "false root-knot nematodes", Nacob
bus species, are among the most important pests of potatoes. 

Following the nematode control strategy developed for CIP at a 
Planning Conference held in February 1974, active research on 
screening and breeding for resistance to the potato cyst nema
tode and the root-knot nematodes is being conducted. Also ac-
tive research is being conducted to study the distribution, biol-

as pestsogy and importance of the "false root-knot nematode" 
of potatoes. 

lj _ 

Dr Parviz iatalafNema
tologist, inthe process 
of examining roots dam
aged by nematodes. 
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POTATO CYST NEMATODES 
HETERODERA ROSTOCHIENSIS; H PALLIDA 

Potato cyst nematodes are the most important nematode pests 
of.potatoes. They occur in many potato producing areas of the 
world and once established in an area, it is impossible to eradi
cate them. Chemical control of these nematodes is costly and it 
is difficult to keep the soil population below damaging levels. 
Plants grown in ,i infested area show unthrifty top growth, 
general symptoms of poor root development and the yield may 
drastically be reduced. 

A pre-requisite to screening and breeding for resistance to a 
particular nematode is thorough understanding of biology as 
well as identification of species and races of the nematode in 
question. In order to achieve this, an extensive collection was 
necessary to obtain a wide cross section of species and races of 
nematode pests of potatoes. Collection from England, Japan,
Germany, Mexico, Panama and USA were obtained from scien
tists in the respective countries. 

Argentina, Chile as well as some Central American Countries 
have not been adcquately sampled. 

Species and Race Distribution 

Three nematode populations from Colombia, four from Bolivia 
and 40 from Peru were examined for speciation through study
ing female color change. Results confirmed that t1. rostochien
sis types are confined to Southern Peru and Bolivia while the I. 
pallida types mostly occur in areas North of Lake Titicaca. Five 
different races or pathotypes were identified by the use of 
European host differentials. 

Screening Test for Resistance 

One hundred and twenty-four clones from the CIP germ plasm 
collection were tested against four Heterodera populations
(Cuzco, Huancayo, Otuzco and Puno). Of these, 18 clones 
showed some degree of resistance to at least one population.
Eight clones exhibited a certain degree of resistance to two 
of the populations while three clones showed resistance to 
three of the four mentioned populations. In addition to the 
germ plasm collection, 150 clones sent from Mexico and five 
clones obtained from the Max Planck Institute were 
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tested against the Huancayo and Otuzco populations of the 
potato cyst nematode llcteroderapallida. Of the '50 clones 
tested, 36 showed sonic degree of resistance to at least one of 
the populations, while all the clones from the Max Planck 
Institute exhibited various degrees of resistance to both popu
lations. Resistant clones will be tested again to confirm the 
information obtained in 1975., 

Breeding for Resistance to the Potato Cyst Nematode 

Two different sets of crosses were made during 1975. The 
first set was intercrosses among 20 S. andigena selections from 
CIP germ plasm collection. These clones were selected during 
the previous two years of screening. They had exhibited va
rious degrees of resistance by limiting the nematode reproduc
tion rate. Of these clones 15 were resistant to the nematode po
pulation from Otuzco while only three were moderately resist
ant to Huancayo and two to Cuzco populations. The objectives 
were to discard weak parents and increase the level of resistance 
through selection as well as combining specific resistances.Sixty
five families were obtained and tested. 

Cuttings were used to test one genotype against more than one 
population. Although results of the test against the Otuzco po
pulation were equivocal, a parallel test conducted in Huancayo 
against the other three populations was more reliable, ten per 
cent of the progenies exhibited resistance. 

The second test in-olved intercrosses between S andigena selec

tions and resistant sources obtained from the Cornell University 
and the Max Planck Institute. This provided an opportunity to 
hibridize S. tuberosum back crosses with wild resistant sources 

to S. andigena clones. Thirty-five families were obtained in this 
group and the seeds will be tested during 1976. 
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ROOT-KNOT NEMATODES, MELOIDOGYNE SPECIES 

Root-knot nematodes are con
sidered as one of the most im
poitant nematode pests of 
plants affecting production of 
adequate food suppies in the 
developing nations, They are 
cosmopolntan in distribution 
being found on both tropical
and temperate environments. 

Most Meloidogyne species
have reiatively high tempera
ture ;equi:ements for a rapid 14" 
and highly reproductive life 
cycle Since at present pota
toes are predominantly grown
in cool temperature regions of 
the world, they are not world
wide economic problem. However, extension of the range of 
potato cu!ture into tropical climates will drastically change this 
situation. 

A iimited collection of these nematodes has been made. At pre
sent time there are 20 populations of Meloidogyne species main
tained at CIP (Table I). However, screenings for resistance are
made primarily against the La Molina field population. 

STATUS OF NEMATODE COLLECTION AT CIP 

TABLE I. Nematode Collection Made in 1975* 

Country Total Number Heterodera Meloidogyne Nacobbus 
of Samples
Collected 

Peru 45 6 1 9 
Ecuador 
Boivia 

45 
10 

7 
10 

7 
-

1 
10 

Colombia 6 4 - -
Argentina 
Panama 

4 
-

3 
-

- 4 
-

Mexico 3 3 - -
U.S.A. - -
England ..... 
Germany .... 
Japan I I - -

TOTAL 114 34 8 24 

* Including some duplications 
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TABLE NO. 2
 

Total Nematode Collection Available at CIP up to 1976*
 

Heterodera Meloidogyne Nacobbus 

77 15 5 
14 3 1 
35 2 15 
3 
3 2 
4 
3 
3 
4 
2 

Total 149 20 23 

*Some of the numbers indicated are less than in Table No.1I 
because of duplications. 

a Screening Test for Resistance 

Major emphasis in screening for resistance to root-knot nema
todes has been placed on screening cultivated potatoes of the 
CIP Germ Plasm Col~ection Four to six tubers of each of 948 
clones from the CIP Germ Plasm Collection, nine local com
mercial cultivars and five clones from the Cornell University 
were planted in a Alelo,'dogyuze infested field in -La Molina. 
Prior to their maturity, plants we:e removed from the soil and 
their roots were exannned for nemiatode infection. Tubers were 
collected and stoe(d for two monthis prior to cxamination. 
After this period, tubers were examined for galling and defor
mation caused by the nematode infection. Those with no 
apparen~t surface deformation and galls were sliced and examin
ed for tile presence of the nematode inside 

Of all the clones examined, nine exibited some degree of root 
resistance and had no tuber infection. These clones are present
ly being retested, 

Data indicate that roots of sonmc clones were severely infected 
by the nematodes but their tubers were not and vice-versa. This 
indicated that the resistance of roots and tubers to the root
knot nematodes may be independent of one another 
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Interaction Studies 

Importance of the root-knot nematodes on the infection and 
wilt development by Pseudomonas solanacearum race three 
was investigated. A preliminary report of the study was pre
sented last year. 

Pseudomonas resistant cultivar "BR-73-40" (Solanum phureja 
x S. tuberosum subsp. tuberosurn) and susceptible cultivar 
"Renacimiento" (S tuberosum sbsp. andigena) were inocul
ated with various combinations and times sequences of inocul
ation by M. incognita acrita and P solanacearum. Control 
plants did not receive either of the two organisms. Data on 
wilting were collected periodically. Results indicate that in
fection and wilt development P. solanacearuim is enhanced in 
the presence of Al. incognita acrita in both resistant and suscep
tible cultivars. Resistance of "BR-73-40" to bacterial wilt was 
broken when the root-knot nematodes were present. Mechanism 
of the synergism is believed to be that of mechanical wounding 
as well as physiological changes in the plants caused by infec
tion of the root-knot nematodes. Further studies in the field 
condition warrants attention. 

The False Root-Knot Nematode, Naccobbus ssp. 

The false root-knot nematodes are 
considered one of the most important 
nematodes pests of potatoes in some 
andean regions of Southern Peru and all 
the potato growing areas of Bolivia. The 
symptom caused by the invading larvae 
and the young females is in the form of 
galls on the root-knot system. Because 
of its extreme similarity to the root-knot 
nematodes, as far as the root symptoma
tology is concerned, for many years it 
was mistakenly called "root-knot nema
tode". Later it was determined that in 

fact this nematode belongs to a different genus and was given 
the common name of the "false root-knot nematode". 
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Little is known about the distribution of this nematode in the 
world. Similarly, there Is no report of the biology, life cycle 
and behaviour of these nematodes on potatoes. 

In order to determine the importance of these nematodes as 
pests of potatoes, it is imperative to collect and identify the 
species attacking potatoes as well as the range of its distri
bution. Similarly, extensive laboratory and greenhouse experimentation is needed for studying the life cycle and behaviour
of these nematodes on potatoes. 

Distribution of Nacobbus ssp. 

Potato growing areas of Bolivia, Northern Argentina (partly), 
Southern Peru (Department of Puno), Ecuador and Southern 
Colombia (partly) were surveyed to determine the presence of 
Nacobbus ssp. 

It was found that practically all the potato growing areas of 
Bolivia and most of the fields in the Southern Highlands of 
Peru were heavily infested with these nematodes. 

In Peru, Nacobbus ssp. is also distributed in certain areas of 
central and northern highlands. Only a certain potato growing 
area of Northern Argentina was examined and was found to be 
infested with this nematode. In Ecuador, Nacobbus ssp. was 
found only in one field infecting tomatoes. No Nacobbus ssp. 
was found in the fields visited in Southern Colombia. In add
ition to these countries there are reports of the presence of 
these nematodes in Chile, England, Holland, India, Mexico 
(unpublished report) and the United States. 

Greenhouse studies indicate that Nacobbus ssp. have a wide 
temperature adaptability and can be a threat in the warmer 
climates. Species determination and studies on the host range 
and biology of these nematodes are in progress. 
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DEVELOPMENT OF POTATOES WITH WIDER
 
ADAPTATION TO ENVIRONMENTAL
 

STRESS AND RESISTANCE
 
TO INSECTS
 

(Thrust No. 7)
 

The priorities of this thrust are to develop potatoes adapted to 
the hot-humid tropics and to the cold highland tropics. Pro
blems of production under high jungle and arid coastal condi
tions are also being studied. 

Characterization of Frost Resistance 

In 	research to develop rapid methods to screen for frost resist
ance in potatoes and to determine effects of differential envi
ronmental conditions and plant factors, progress can be report
ed. 

This research involved three clones with different levels of re
sistance to freezing. Renacim iento, ICA-Nevada, a Colombian 
variety with moderate resistance, and CIP 700265, a native va
riety of S. curtilobhn with a high level of resistance. These 
clones were planted at La Molina. and weekly samples were 
taken from the plants starting one month after planting and 
continuing until the crop was four months old. 

Samples were taken of leaflets from the upper (small leaflets), 
middle (medium size), and lower (large leaflets) levels for com
parisons. 

The following parameters were analyzed* 

1) Resistance to low temperatures of -20 C to -5 C. 
2) Water and dry matter content. 
3) Leaflet size as expressed by leaflet area. 
4) Plant age. 

Results of this experiment may be summarized as follows: 

1. 	At any stage in the growth cycle, leaflets sampled from 
lower nodes (older leaflets) demonstrated a lesser degree of 
damage from temperatures below 0 C but above the kill
ing temperature. 

2. 	 The actual tenperature at which the leaflets were killed 
was the same for all leaflets from any given genotype re
gardless of their size, position on the plant, or age 
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The lack of a significant interaction between plant age and kill
ing temperatures now allows scientists an extended period of 
working time when screening large numbers of genotypes. 

In the experiment it was possible to process 30 samples a day
using the system developed by the University of Minnesota. A 
faster method was sought and the following modification was 
developed: 

1. 	After the treatment at a given test temperature is complet
ed, the leaflets are transferred directly to a humid chamber 
equilibrated at 00 C, thus eliminating the shaking of leaf
lets and the leachate reading. 

2. 	 After overnight treatment under these conditions, the leaf
lets are moved to room temperature and visually scored on 
the color and turgidity of the tissues. 

3. 	 Elimination of the shaking of leaflets and leachate reading
makes it possible to evaluate up to 100 samples a day in 

The appearance of Icaf- contrast to the 30 samples a day being processed previ
lets of the variety, Ne- ously. Accuracy is adequate to clearly distinguished viable,
vada, after being expos, intermediate, and dead leaflets. This technique is being
ed to varying degrees of used extensivly in the breeding program to rapidly screen 
freezing temperatures. for frost resistance. 

-2 *C -3 0 C 4 

NEVADA 
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Agronomic Systems for Potato Production 

Several studies were initiated in San Ramon in June of 1975 to 

find practices and croppin" systems which would permit con

tinual and long-term commercial production in scmi-tropical 
and tropical regions. 

These studies included experiments in the use of elevated beds, 

mulching with straw or with polyethylene plastic sheets, inter
populations.cropping systems and trials with spacing and 

Preliminary results in the use of elevated beds indicate that 

when tuber size and total production is considered, the beds 

1.5 and 2.0 meters wide, have excellent commercialwhich are 

application for production.
 

When potatoes were planted in elevated beds it was found that 
hilling of the plants was not necessary and there were fewer 

weeds. Yields of 25 tons per hectare obtained with some va-
rieties. 

t 

.. MTtNrsO1.5/2.0 

Diagrarnatic representa
tion of* the elevated 
beds used in testing va
rious ways of planting 
potatoes in the tropics. 

I , 
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Intercropping 

In the trials with different crops interplanted with the potato in 
elevated beds, the lowest production oi potato was encountered 
when inter-planted with corn. The 'ield was between 32 and 
60 per cent of that in the control b ds. The corn was able to 
grow rapidly and take advantage of the plant nutrients and sun
light. In trials with the other crops, the combination of peanuts 
and potato varieties produced no significant reduction in potato
yield. Four of the six potatoes produced more than the control 
plots. 

When one considers the total production per unit of area, cre
dit must be given to the corn and potato combination. In this 
case one must also consider the quantity of crop residue which 
remain in the field. This increase in plant materials will require
soil nitrogen in the decomposition process. 

The lower potato poduction encountered with the potato and 
legume combinations is strongly compensated for by the long
range fertility level of the soils, and the consequent possible 
increase in yields of the following crops. 

Yield of Potatoes in Beds with other Crops 

Locality of San Rarnon (Peru) - Winter 1975 

YIELD (Tn/Ha) 

VARIETIES Potato Potato- Potato- Potato- Potato 
Maize Beans Peanut Soybean 

Revoluci6n 24.49 14.47 26.09 20.06 27.06 
Cuzco 
Antarqui 

20.52 
20.19 

11.87 
6.52 

23,51 
24.79 

24.52 
19,32 

23.60 
15.18 

Mariva 18.29 6.17 13.42 18.78 18.96 
Yungay 17.07 6.50 15.67 21.92 16.46 
Ranrahirca 18.04 6.08 14.50 18.92 17.06 

Average 19.76 8.59 19.66 22.07 19.72 
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Mulch Trials 

Trials involving polyethylene and straw mulzhes indicated that sev
eral advantages were obtained. The elimination of the hilling re
quirements to prevent greening and the reduction of weeds were 
the most obvious benefits. Acceptable yields were also obtained 
with the treatment. The use of mulches without hilling produced 
yields of 20 to 30 tons per hectare accompanied by an increase in 
the percentage of commercial sized tubers. It was further deter
mined that mulches provide better water relations for growth. 

It is interesting to note that the resu!ting higher soil temperatures 
with the black polyethylene plastic (26 to 29 C) did not appear 
to be extremely limiting. 

Effect of Soil Coverings on Total Yield of Tubers 
Locality of San Ran.on (Peru) - Winter 1975 

YIELD (Tn/Ha) 

Varieties Control A Control B* Straw Black Average 
Mulch Polyethylene 

Mulch 

Revoluci6n 15.87 27.25 28.55 20.88 22.96 
Ranrahirca 6.72 16.53 17.19 9.23 12.41 
Mariva 9.81 19.10 17.47 9.33 13.92 
Antarqui 11.57 18.10 15.85 10.81 14.08 
Yungay 4.86 14.39 1238 7.96 9.89 
Cuzco 10.49 22.27 21.13 14.36 17,06 

Average 9.77 19.60 18.76 12.09 

* Control with application of herbicide Sencor. 
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In the spacing trials it did not appear that the use of equidistant 
spacing had any particular benefits with the clones studied. 
One clone yielded 40 tons per hectare with a population of 
60,000 plants per hectare; 70 per cent of the tubers in this trial 
were larger than five centimeters in diameter. This indicates 
there was tolerance to crowding and denser populations. 

Fertility Trials 

Fertility relationship, varietal responses to fertility levels, 
efficiency of fertilizer use, rotations as means of maintaining 
productivity, and erosion problems are being investigated in 
the hot and humid regions. 

Trials are being conducted by contractual arrangements with 
the local university and some of the experiments are conducted 
by CIP scientists. Preliminary first season results, however, have 
indicated that there is a considerable range of response to fer
tility levels between varieties. There were a number of varieties 
and clones which yielded very well (30 tons per hectare) with
out addition of fertilizers. In these trials the soils were not ex
tremely low in fertility, the responses were wide, and ranging 
from ten per cent to 300 per cent increase. In view of the re
sults found, it may be possible to select varieties which will pro
duce well for farmers who are unable to use commercial fertil
izers, and also for others who are able to obtain adequate fertil
izers inputs. 

The final results of the trials by contractual work with the 
university, are not available at this time as the experiments are 
of a long duration. Preliminary indications are that the use of 
unprocessed rock phosphatL can be used for 50 per cent of the 
productivity on certain soils. Research is continuing in this 
area. 
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IMPROVEMENT OF GENERAL NUTRITIONAL QUALITY
 
PROTEIN YIELD AND CARBOIIYDRATE-PROTEIN
 

BALANCE IN POTATOES
 
(Thrust No. 8)
 

Analysis of freeze-dried samples of potatoes for crude protein
by the semi-micro Kjeldahl method was continued in 1975. A 
new multiple block digester will incrcase the potential of the la
boratory to about five hundred nitrogen analyses per week. 

Protein quality was assayed biologically using Stretoccocus 
zymagenes after enzymatic digestion. It is possible to process 
one hundred and fifty samples per week with the present equip
ment. 

Potential for Increase of Total Protein 

The percentage of protein in potato tubers varies between culti
vars, treatments and locations. One sample of the Phtureja 
group in the breeding program exceeded 20 per cent crude pro
tein, but contained only 13 per cent solids. The negative cor
relation between per cent crude protein and per cent total so
lids is usual. However, a few clones with both a high percent
age of total solids and a high percentage of crude proteins are 
being identified. 

With respect to total food production this relationship does not 
hold. The cul tivars producing the highest yields with the high 
total solids generally produce the maximum yields of protein 
and carbohydrates per hectarc. 

Proportionally, the potato contributes more protein than 
calories to the daily requirements of man, and should never be 
categorized solely as a carbohydrate food. Only with added 
fats; cooking aids; butter; saucer crcam; etc.. does the potato 
approximate a balance of protein and calories. On the other 
hand, the production of potato protein and carbohydrate/hec
tare is high. In current trials, cultivars havc yielded 50-60,000 
k.cal. and 600-800 k. of uscable prctein per hectarc. 

Environment has a marked effect on total solids and crude pro
tein accumulation. Under the high temperatures and high rain
fall of San Ramon the per cent total solids of' the tubers is much 
lower than that of the same clones grown in tluancayo when 
temperatures are lower and rainfall is moderate. 

The crude protein in the tubers increases in direct proportion 
to increasing applications of nitrogen fertilizers. If desired, 
higher levels of crude protein in the tubers can be attained by 
nitrogen application. 
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Mrs. Ampaxo Siveroni, 
Chemical Pharmacist, 
working at a spectro
photometer in the CIP 
Physiology Laboratory. 

SAMPLES ANALYZED FOR CRUDE PROTEIN CONTENT*
 

Source of the Sample Number of Samples Analyzed 

Germ plasm collection 138 

Breeding Programs 376 

Environmental Effects on 
Protein Accumulation 214 

Fertility Trials 66 

Cultivation System Trials 75 

TOTAL 869 

* 	 Dry matter of the tubers was determined in every sample. 
- About 25 per cent of the samples were analyzed for both 

the soluble and insoluble nitrogen fractions. 

- Approximately 100 samples were submitted to the micro
biological determinations of their protein quality. 

6L 
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Research with Pre-Colombian Method of Ireserving Potatoes 

Production of ChuIo 

CHUF40
 

In 1975 the Interna
tional Potato Center 
conducted research by
Ineans of Ph.1) Thesis 
oil Ipi,-Co allletill i It

lhodof, (n-tlic-faril 
procI)i ng 0I' potalo.s 
f(ir pfcsr \aliI The 
: i cllririiI ,\sint) is lu.sel 

CHUNO BLANCO III lir Aitlplain to pro
(ILICC "CI LItlO . a1Ii'CCZ 
dtrirtl pri) dtic I~tmade b 
,,\l)MtIr !o)v ilI -11 1igh+ 11i


Irl'ipiralirc aild soll;
(Ir\iI~! In tle cia\ . l)ur-

CHUO NEGRO "oil Ihr iigilt lilm lIll 
i rdi .sh rt'ach ls how 

as -() ( ad thi lay 
It'll)prCI t ck'llI)il t 

2 o Ifir lMCrrCS plc-
PAPA SECA dctltr., , dry stahic pio

duct which is high in 
pit) liil dild calories. 

In the Altiplano of 
Pelu, a 3.38Q0 IIelets 
It) 4,500 mects lcx a
lion. the pre ent day 
farier imake "'('huio"
dfurilig .llline Juihmild 

(Winter) when Ilie relative huImidity of the day is 1ow. The prLoCLS ilOM ,Vx posing
the bitter polato of Ihe region to alternate freezing and thawing. hlie frt'zing causes 
water to crystalize and exude from t0lie potat) in the cold inight: Ltcr., tc solar licat 
of the day evaporates the water. leaving the product iCsicca tcc. SiII kaocin, th larliers,
will soak the potato illwater and peel if beforc further drying aiid ,,mragr. 

The "Chufio'" and "Papa Seca" are still important in lildhciet of Inan> Iarillicr l the 
region. It is an infercsting aside that the Icaln (ivili.ation inade lise of ('htil'o asia
stored food, and later it was al important stalIle for the InLe'aIn Aimy and with the
Spanish inl their conquest 1ofSotlh America. 

Research for improving or adapling Ihis on-the-fari procCsS for ust i developing
countries will be continued. 
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Dr. Adriel Garay, Seed N.
 
Production Specialist, de.
 
monstrating the growth

of roots on potato stem
 

cuttings. 
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SEED PRODUCTION TECHNOLOGY FOR
 
I)EVELOPING COUNTRIES
 

(Thust No 9) 

The principal objcctives of the Seed Thrust are: 

To maintain the more important clones in a pathogen-freeI. 
state and when iwcc.s,,,ry.. lo free these clones of virus 

using the nicristemihet¢ ther,apy technique. 

2. 	 To muhiply tie clonres in a pathogen-free state for dis
tribuiioll to Cc-.)p'rat ing COLIIo:tcts 

2. 	 To inv,:sigal" new lethods of rapid increase of valuable 
cional inatw:,k that can tbe adapted by co-operating coun

tries 

4. 	 To provide CIF scientists with low virus content seed for 

rcsearcli i)urpos:cs 

5. 	 To dCvc!op ,incxp,(ns;vc methods for both short and long

term storat~2c 1 potat10O ones 

For the pai \,.,lr, 111 il mplihais continued on improving the 
'niulti-n rikOm ,.cliiii(piik. I-t shl(rI-tern storage and distri

aI ,cil.Ali virutree clones are being placedbtilion olf mmi'ii 

illthiS Ito011i i6! ! : 11,i:Clldi M llti-ineri~teni.s
'.t' were success

fully shippedc tile i)l, l'SOant (uarantinei Siation to develop 

aiitand iid 1).i:ig, All phases of this work havep,osedure 
been cp iid J micfl i ici ncircased during the year. The 

followiig ',ikli,1 1)CLtl iL.11omlpi-shed in i 975: 

32 clont (r.icri ilion "0'") are being freed of virus, six of 

them a,,now iinthe fiial steps of rc-clhecking for virus. 

((,eiic,i6(IoC , 1)Iare being maintained as 

'iL ;'la, increased [or distribUtlllon 
20 6 	u;oc, I and 

vir'r s- i lt iitd 

II cIon ( W: iliot,I and 11)of pathogen-free materials 
cuttingsinvolvwng .. iiltotallco of 2.39 ubers and 

wei sent t IBolvi a i. ador, aid Perutoivariety testing 

aldL'oi iniii jdica in i These pathogeu- free clones are also 

!svd 1)y ('I ci itheir work.be pin, - ill 

IV amd V) eonLue to be propaga22 LIonh,:. (,1,.:o,01, 
ted Io' ":Cont ru:." :ontent seed for CIP use in amounts 
from 2S kg.t '.o 4,500 kgs 
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Eleven tuber families from segregating populations are 

being produced for testing by national potato programs. 

700 Kgs. of four clones of "low-virus" (Generations V) 

tubers were given to the Peruvian National Program. 

Potato Tissue and Cell Culture 

During April 1975, Dr. H.C. Henshaw visited CIP under arrange
ments of the Overseas Development Ministry research grant. 
The tissue culture program was reviewed with CIP scientists and 
a coordinated plan was established for continuation of the 
work. It was decided that the Birmingham group was to place 
priority studies on long-term storage. The CIP group is to con
centrate research on meristem and tissue culture techniques 
to propagate and distribute potato germ plasm in a disease-free 
condition. 

Work at CIP for 1975 emphasized the 
"multi-meristem" culture technique. This 
system has more potential for high rates 
of propagation compared to the meristem 

/ 
- op

I. 
culture system. 
subjected to the 

A single 
chemical 

meristem tip, 
and physical 

- conditions of the techniques developed by 
CIP scientists, will develop into a morpho
genic structure which is intermediate be
tween a completely organized shoot and a 
completely disorganized callus. When this 
morphogenic cell structure is transferred 
to stationary media, the cell structure dif
ferentiates into many schools, as illustrat
ed in this photograph. 

Later, each multiple shoot can be trans
ferred to solid medium as shown to the 
left. 
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A group of potato plants which had . 

as their mutual origin a group of 
cells from a single meristem tip. . 

4" 
14(7 

Study is underway to use the multi-meristem culture technique as a means to 
preserve virus-free clones. This system will allow CIP scientists to maintain, in 
vitro, germ plasm materials which can be transferred to pots for mature plants. 

~ [MBRYOIDS 

ROPAGTIPLANTS
 

THE TISSUE CULTURE SYSTEMS 

for potato meristern culture has been simplified to allow a
Thle general procedure 

method of increasing virus-frce plants. It has been found 
more straight forward 
that rooting of plantlets in vttro is not necessary. The small plantlets have been 

transferred to small plastic cups contaiining a substrate of coarse sand, irrigated 
with !/3 strength Htoaglandd's solution. Plantlets

with distilled watcr and then 

rooted well and grew well under this procedure.
 

ClP THRUST NO.V9 72 



Propagation of Potato Stocks by Stem Cuttings and 
Related Techniques 

The need to increase the rate of multiplication of disease-free 
potato materials to the maximum possible quantity has resulted 
in research into ways of using stem cuttings. Four virus-free 
cultivars were used to evaluate the usefulness of the "tuber 
milking" technique. The objectives of this research were: 

1. 	To produce large quantities of small (1 to 2 cms.) tubers 
from a single plant. 

2. 	 To keep a "mother" plant in an active, vegeta
tive state for as long as possible producing 
tubers and stem cuttings. 

K ,:cover. 
S 

In searching for further possibilities of mult!pli
cation tubers were "planted" on small bricks, in 
a sand substrate, and covered with dark polye
thylene plastic sheets. The sprouts were then 
guided to grow through small holes in the plastic 

The picture on the left illustrates the me
thod used. Because of the high temperature,, of 
20 0 to 220 C., tuberization was inhibited in all 
test plants. The growth of tops and stolons was 
greatly favored. These stolons were harvested 
and used to propagate new piantlets. This re
search iscontinuing, 
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STEM CUTTINGS
 

One of the major problems in propagat
ing potato seed is the relatively low 

4propagation rate: 1:10 is the generally 
accepted rate - i.e., plant 1 Kg. and har
vest 10 Kgs. With small grains, 1:50 to 
1:80 is an accepted ratio. 

Stem cuttings is a method that for the 
first generation of a basic seed program, 
the propagation rate can be increased 
to as high as 1: 180. However, this can 
be done only once, in the earliest 
generation. However, when utilized, 
most programs can gain the equivalent 
of one year or ten times as many seed 
potatoes in the same amount of time. 
The method, used primarily by scien
tists to rapidly increase small amounts 
of material, has been refined and adapt
ed to large amounts by several coun
tries in the past 6-7 years. It consists of 
planting a single small tuber or large amounts of tubers in a 
greenhouse. When these "mother" plants are about eight inches 
tall the growing point is cut out. This stimulates development 
of the meristems found at all leaf nodes. When these reach a 
size of three to four inches, they are cut out and rooted in 
coarse sand. New axillaries form in about 15 days, and those 
"cuttings" placed in the rooting medium, form roots in about 15 
days. 

The original mother plants, depending on variety and species, 
will yield for up to three months with proper fertilization. 
Each new rooted cutting can become a mother plant until a 
desired population of mother plants is obtained. Then, over a 
30-day period, two harvest of cuttings are taken rooted and 
transplanted to a pot. Using this method it is possible to har
vest one ton of seed from a single small tuber in a one-year pe
riod. 

CIP uses stem cuttings to produce all tubers sent out of Peru 
because the cutting breaks contact with soil borne pathogens 
carried by tubers, such as: nematodes, Rhizoctoniasolant, most 
Fusarium sp. and seed borne bacteria such as Erwinia sp. 

Properly manipulated, stem cuttings show great promise foi 
those countries which must grow their own basic seed, and for a 
variety testing where very limited numbers of tubers are avail
ihle. 
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Potato plants used in the research toward improving the propagation ratio for disease-frc plant materials. 

CIP SEED PRODUCTION PROCESS 

NATURAL VIRUS VIRUS FREE CiONES- TA CA[ SEED 
.1FRE LON 0__ [EIC PACtiLERISTr: GENj 

fiN -5IMAIN.N.N-'qmb'[Ct -MrR I jwIw 

4 -

AMIIGONMA 'cIUITIMGS IN. FiliotI 

¥1t IVS _VIU .Av , A I. 'UB 

cniiTAMINO C NATIONAL PROGAMJ. 

Flow.chart depicting the seed production process followed by CIP scientists in the multiplication of diseaw
free plant materials. 
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STORAGE 

CIP research is being rapidly expanded to develop storage 
technology for the small farmer in tropical and semi-tropical 
areas of the world. A great deal of technology has been devel
oped for the temperate climate areas of the world. Some of this 
technology can be adapted in semi-tropical countries where 
altitude gives some similarity to the temperate climate. In other 
areas, no information exists and expensive refrigerated storages 
are used. Alternative methods must be found for concentrating 
and preserving the potato in a non-perishable form. 

In 1975, CIP conducted research in small-above-ground pilot 
earth storages in Huancayo (3,200 m) where cool night temper
atures indicated the possible adoption of technology. Those 
storages with naturl air conducted beneath the pile of tubers 
gave acceptable results. In those earth storages where no air was 
provided (as used in Europe) all of the stored tubers were lost. 

An experimental storage was constructed in co-operation with 
the Ministry of Agriculture in Ecuador at 3,500 meters, using a 
partial underground storage with air ducts under the tubers to 
utilize night temperatures for cooling. Local building materials 
were used. Potatoes stored for five months had a total loss of 
less than ten per cent. These results ae very acceptable even 
where the environment can be much better controlled through 
the use of forced air ventilation. 

Research in more tropical conditions will increase in 1976. CIP 
is co-operating with Egypt on a PL480 grant for storage of seed 
and ware potatoes under Nile River delta conditions. Further 
work on seed potato storage is being conducted in co-operation 
with Ecuador, utilizing a Ford Foundation grant. 
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REGIONAL RESEARCH AND TRAINING 

CIP's research strategy for the
 
development and transfer of
 
technology is different from
 
that of most other Centers in
 
the network funded by the -


CGIAR. CIP is dealing with a
 
vegetatively multiplied crop
 
with a low multiplication rate U
 

per generation. Country qua-
 A, % 
:rantine laws seriously impede 
Ithe transfer of research from 


CIP to country programs in
 
the form of genetic material to
 
be developed into new vari
eties.
 

A portion of CIP's Core Re
search Program has to be ron
ducted in the regions for a smotth transfer of technology from 

Source Regional In-Country Country 

Research Research Program sKFieldsy 

CIP recognizes that the ultimate users of the technology result
ing from its research are the growers and consumers of food in 
developing countries. The Regional Research programs are an 
essential link in the system in order to get the genetic material 
that is applicable to the country programs The Regional Re
search programs receive smali amounts of genetic material into 
which have been incorporated the various resistances needed for 
the area. This material is multiplied, evaluated, further adapted 
where necessary, and redistributed into country programs. In 
general CIP's direct responsibility has to cease when research 
reaches a country program. 

Once CIP research reaches a country program, there are many 
forces with which CII' cannot be expected to react which 
influence the use of technology. Some of these forces are local 
price policies, land reform programs marketing systems, credit, 
extension programs and priorities for comodities. 

CIP inherited the work "Outreach" from the older centers and 
in the past has utilized this work when referring to work out
side of headquarters based research To avoid confusion, CIP 
now uses the term "Regional Research" instead of Outreach to 
accurately reflect the regional activities and programs. Only in 
a few instances does CIP receive special project funding for in
country programs. CIP REGIONAL RESEARCH 78 



Region I South America - Headquarters - Peru. 

Region II Central America and the Caibbean - Head
quarters - Mexico. 

Region III TropicalAfrica - Headquartei. Kenya, 

Region IV Middle East and North Africa - HeadquA es -
Tunisia*. 

Region V Southwest Asia - Headquarters - Pakistan 

The Ilternational Po- Region VI Headquarters - India,tato Center!s Regional
Research and Training
program reaches t se Regon VII Southeast Asia - Headqua.Tt:s - South Koreaven regions of the

world. * Changed from Lebanon .'n eary 1976. 
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The flow of information and technology in Regional Research is 
multi-directional. New potential varieties and techniques orig
inating in CIP Lima must be selected and adapted to local con
ditions by national programs and CIP regional research scien
tists. In this sense, source research begun in CIP Lima is con
tinued by regional scientists. Scientists in Lima also depend on 
feedback from national experiments and trials to determine the 
direction of their own work. The communications section 
established this year will be concentrating a major portion of its 
efforts in support of Regional Research and Training Materials 
for support communications are being developed for use by re
gional scientists. 

During 1975 considerahle strides have been made in the organ
ization of Regional Research on a basis similar to that used at 
CIP in the form of Thrusts. To assist in the planning for Re
gional Research, a Planning Conference was held in 1975 and a 
five-year plan of activities was developed. 

To increase the opportunity for continuity of Regional Re
search, one Production Specialist position for each region is 
budgeted into the Core Program. These staff positions are also 
fortified wit h special project futnding. 

Special project funding of 1II) has markedly increased the ac
tivities in Central America in 1975. CIP is in the process of lo
cating a Production Specialist on special project funding at 
CATIE for Central American countries. Also, Ford Foundation 
special project funds enabled CIP to work directly with the na
tional potato programs of Bolivia, Ecuador, and Peru in training 
and specific priority research. 

CIP has presently, or will soon contract the following Produc
tion Specialists in regional programs. 

Core Programs Special Projects 
Bilateral 

Region 1 1 3 
Region II i 
Regior Ill I I 
Region IV 1 2 
Region V I I 
Region VI 2 
Region VII 3 

7 13Totals 
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Farmer from (ajalarca 
Pcru, tilling the soilin 
the traditiotal way.vcry 
common ii the AILd&;m 
regions today. 

REGION I 
SOUTH AMERICA
 
General Activities
 

During 1975 CIP personnel through Core or Special Project
finding for research or training projects visited all countries ill 
South America except Paraguay to help with the development 
of National Programs. A meeting was held at ('111 for leaders of 
potato research and production programs in Latin Amcrican 
countries. There were participants froli all National Programs 
of the region except Uruguay. The strategy for improving or 
stat'ilizing pota to prodUctiol in tie conntries was discussed a
long with the ideniil'ication of' priority problems in order to 
allow C 11 and National Program s to develop coordinated pro
grais of co-opCratioll and help ('IP ilCterm inc ifs research and 
raining priorilics for the region. Activities for the region were 

considerably in creased during 1975 and will con tintie through
197o t ti to SpeciaI ProjcCl funding b1 h IyBID which prov ided 

additioiial production specialists, aun econonI1ist ald a seed pro
ductlion specialist to concentrate activities illLatin America. 

• .. •. ,o4...
 

r , - ' , I.' f , ;.... 
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Research 

In CIP's program of technological transfer through improved 
potential varietal material in 1975, virus free stem cuttings or 
tubers were provided to Ecuador, Bolivia, Colombia, Brazil, 
Chile and Peru The material included resistance to-viruses 
important in seed production programs, late blight and brown 
rot. 

A very successful pilot potato storage pioject was developed
with Ecuador which demonstrated the feasibility of utilizing 
simple low cost stiuctures close to the marketing center with 
substantial economic bencfits to growers. Results are being 
utilized for an cxpansion of the program. Research with simple 
low cost stiticturCs II Peru gave excellent simidar results, and the 
research and facilities will be expanded in 1976 to be utilized in 
regional training activities 

Training 

Potato scientkits from IBri/ii, flohvi;, l..tiador, Peru and Chile 
received intensive training at CIP in specific areas of research of 
importance to their nationa! programs. Eight scientists from 
Ecuador; Colombia and Peru are presently on formal master de
gree training at the Unveisidad Nacional Agraria adjacent to 
CIP headquarters in Li, 

Seed production courses were held il Ecuador and Peru. A five 
month ,'otirse ol potato production from planting through 
harvest was licId at CIP facilities with participants from Peru, 
Ecuador and Bolivia 

REGION I
 
CENTRAL AMERICA
 

General Activ:ties
 

In the past the program hc:s been headquartered at CIMMYT 
facilities in Mexico and includes an international late blight 
testing program and annual icgional train:rng activities )mtiring 
1975, a large portion of the ac:,v!ties werv transferrcd to, and 
conducted In association with Mexican govcrnmental programs. 
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Research 

The annual international late blight test was conducted as usual 
at CIMMYT facilities in the Toluca valley, Mexico, and included 
approximately 3500 clones. The late blight germ plasm collec
tion presently has approximately 450 clones for distribution 
and utilization in breeding programs on late blight resistance. 
These were distributed to 12 countries making specific requests 
in 1975 including the Dominican Republic, Honduras, Panama, 
Peru, Mexico, Costa Rica and Nepal. 

Dr. C. James, visiting scientist from Canada, utilized remote 
sensing methods in his research to help develop a more efficient 
international late blight test for CIP. 

CIP has an active project on brown rot resistance in association 
with Costa Rican scientists. This project is being expanded 
through special project support to speed the results of this re
search into seed production programs for final evaluation and 
transfer to growers. 

Training 

The international course on potato production was held in 1975 
from May to October with participants from Mexico, Honduras, 
Paj.ama, Nicaragua and the Dominican Republic. Special indivi
dual technical assistance was given to Mexican potato scientists 
in nematology, late bli ;ht, bacterial wilt, and seed production 
technology. There were nine participants from this Region, at 
the Peru mneeting for potato program leaders in Latin America 
in 1975. 
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REGION III 
AIRICA
 

(G eral Activities
 

l)urIing 1975 ('11I1 idvni itied all 
African as the Production 
Specialistwas Ilt lhis ('ll)regionf'orWh)all ,:brought to 

tfnd()ctriilliilil-)ilIl tatioli PC
riod ofosevral iionilh,. I1 e: 
Vill W ru, lL t( K c tny aI tn c arl " 1 

1976 along with a ,Cx:i ist 
pro)\ided b Ih' lDut.ch (Go\- , .,: . 

I I\o %I *crli ien I ' 'tw P\- / ,. 

I'lal;.' I 11)7() tli'\ W111 h,
johlicd hy s,:nl or ('P ': i l
all il li kr- ',. ' i d ( I l~ afIatiiini C period ()I proug ;t I ::o Ihc'hi iia 'tio 11k1 t' ,oll A I- ' 

though ( 'IIP ha' lh'e' condthc

in, aIs,, li on Ki,,, a.l auilndI l.mlia.ing anulltl tra.ilil g proglaili withli and 
Aric an
 

l riti 
 Lsh i,i l lirts list i (d uc tio n ,cl)ciali ,t w ill I)--. il Isi- ""Ill .h, l 

Kcna.declic i' this rk'gion ill Ja nuary ol 7( on-I AAI I, 
,,tud%In ill ('11'tind.i a 

hesca 1l llmIIscholarshi)R u, ,u,, l k'h n M. ch~iqucore'110 

I)uring 1975. pro)e'i \s contdLiel.'d Ini Icgion o) testingwere (l 
IliFhltoioa and Nigcria. A new brownpolknlial nevw ,arictin, 


rot and latc I hi Ihtrsistani clon was identilied as heing excel

lent. (In a Nigerian pIrocjcl).
 

I raining 

in n iromileI region participated'Iwcllty-tolrllpot sere h¢I, in
 

(lie Annual thrvve weck worksho )p piroduction conurse. [he
 
Sudan. Malawi,
coutllis relprestlictld \\ erc Ial/ulla, [jgaiida. 


('ameroon, l.hiop,. Ng,' ra. (hlana and Ken. a.
 

A sci'tit, l rs last AlicAl AiAtiullrC aid lorestry Re1'1010iii. l 


search (O)irm /,ilimi - I/AAI"I(( penl lv l lllith at ('II) In
 
i 11,," e. hitt ' tet.ihniques.',, I |r1illltain ili .L ( i M1 ,, ,t d 


Ing %ill hieI.p ke.. lbIdsh (r! dihilitv hlw c il ('I 11andI lhe last
 

Africta (Otailantn (ieiil in tilanhr ol geetll'IC illerial to the
 

region.
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REGION IV
 
MIDDLE EAST AND NORTH AFRICA
 

General Activities
 

Due to unstable conditions in Lebanon, CIP's regional head
quarters was changed to Tunisia on an emergency basis in early
 
1976. Although many of the 1975 activities in Lebanon were
 
cancelled, when the local political situation returns to normal
 
there is a good basis for a national program in Lebanon. Special

project funding is providing a production specialist starting in
 
1976 for a five year period in Tunisia Also, the government of
 
Turkey has recently made a considerable investment in a na
tional potato program. This country may be included under
 
region four and would provide an alternative for the location of
 
regional headquarters. Furthermore CIP is looking for a special

project funding to place a full time specialist in Turkey during
 
the next three years. 

Research 

Material resistant to viruses, late blight and bacterial wilt were 
provided by CIP to the Lebanese Agricultural Research service 
during 1975 for testing. Two thousand clones which included 
resistance to the priority diseases in CIP work were provided to 
the Egyptians for evaluation on their adaptation in Egypt. In
cluded were clones resistant to both late blight and brown rot. 

Training 

Two short courses on potato production were conducted the 
first part of 1975 in the Bakaa valley of Lebanon with 50 per
sons attending each. A one week course on potato production 
was conducted in Jordan for 40 potato workers. Schools for 
seed inspectors were conducted in both Lebanon and Syria. A 
Sudanese potato worker was given five months intensive train
ing in Lebanon working with CIP's regional production specia
list. 

CIP's production specialists and staff have co-operated inten
sively with the national programs in the Lebanon, Syria, Jordan, 
Saudi Arabia and Egypt. 

Help to Turkey and Tunisia has progressed from co-operation 
with national scientists to having official requests received from 
Ministries of Agriculture and Agreements developed which will 
be signed in early 1976. 
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REGION V
 
SOUTHWEST ASIA
 

There have been several visits of CIP Staff to Pakistan for dis
cussions necessary in the development of an agreement which 
has been signed permitting the location of CIP's regional pro
gram there. A national potato improvement program has been 
initiated and the CIP production specialist to be located in 
Region V has been in Peru onl an initial orientation training 
period and will take up residence in Pakistan in February of 
1975. 

REGION VI
 
SOUTH-CENTRAL ASIA
 

An agreement was signed in 1975 with the Indian Government 
formally permitting the activation of their regional program. 
Funding has been identified which would permit CIP to utilize 
Indian expertise in regional activities of training and the multi
plication, evaluation, and redistribUtion of genetic material sent 
into the region from CIP. 

REGION VII
 
SOUTHEAST ASIA
 

The production specialist for this region received several months 
of indoctrination at CIP in mid 1975 and tool. up residence in 
South Korea in November. To help him initiate activities in the 
region, six senior CIP staff intens:vely covered the region during 
late October,November and early l)ecember. Countries rece:ving 
major attention were Nepal, Philippinic, Sri-Lanka, Indonesia, 
Thailand and South Korea. A course imSeed production techno
logy will be held in Sri- Lanka' in l-ebuary 1976. Participants 
have been identified to attend a regional workshop in South 
Korea in June of 1976 There is a concentration of regional ac
tivities in Sri-Lanka, Nepal, the Philippines and South Korea on 
seed production technology with existing varieties, late blight 
and brown rot resistance, and the training of national personnel. 
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Formal Degee Training Courses 

There are formal training programs at CIP in conjunction with 
co-operating universities at the Masters, Ph.D. and post-doctoral 
levels. 

Training Leasing to the Masters Degree 

This is in conjunction with the National Agrarian University 
adjacent to CIP's facilities in the La Molina. 

Training Leading to the Ph.D. Degree 

This program is in association with institutions in developed
countries where formal course work is accomplished with major
portion of the thesis work done at CIP facilities in Peru. 

Post-Doctoral Training 

CIP is using some post-doctoral positions to look at future 
staff members and to train scientists for possible regional assign
ments as the Regional Research and Training Program is ex
panded.
 

MAN-YEAR OF TRAINING FOR 1975 AND 

PROJECTIONS FOR 1976 

Level of Training 1975 1976 

Non Degree 13 16.4 
M.S. 15.8 19.0 
Ph.D. 10.3 13.0 
Post-Doctorate 4.3 5.4 
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Socio-Economic Program 

1975 was a year of considerable program growth. Recent ex
pansion of personnel and the establishment of priorities have 
allowed work to begin on several substantive projects. 

In 1975 the socio-economics staff grew from a single economist 
to two economists, an anthropologist and four half-time pro
ject assistants. In the near future, the team will be rounded out 
by a third economist and a full time project assistant. Work of 

(L-R) Dr. Douglas Horton,the Center's socio-economics staff is complemented by that of 
consultants, visiting professionals (e.g. a rural sociologist on six- CIP Economist, and Dr. 

Reed Hertford, Regional 
month leave from a U.S. university) and institutions and profe- Representative of the Ford 

Foundation, discussing thessionals contracted for special projects. 
Regional Research Program. 

/ j
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Priorities 

In order 	to improve the data base on countries where Regional
Research activities are taking place, and assist in the determina
tion of Regional Research Activities, two studies have been 
initiated. 

1) 	 Macro-level data from FAO and other sources are 
being analyzed and summarized in a series of tables 
and graphs. This information will indicate the absolute 
and relative importance of potatoes in each region and 
country. Historical trends in major production and 
consumption variables will be indicated. 

2) 	 Detailed monographs are being written for selected 
countries in which national potato program interest is 
strong, 	 and where the International Potato Center 
hopes to assist in achieving major technological break
throughs. These country-level studies are interdisci
plinary 	 and are executed in strict collaboration with 
national 	potato programs. The two main reasons for 
the research is to define a comprehensive picture of 
potato production and utilization in countries, and to 
identify 	 priorities for further work in Regional Re
search. These studies will also serve as "benchmaik 
studies" 	 for future evaluation of CIP and co-operating 
national 	potato programs. 

Some Early Results 

The following tables and charts present some early results of the 
analysis of FAO statistics. South America where the potato
originated, is the most important CIP Region, in terms of pro
duction. India, Nepal and Bangladesh constitute the second lar
gest Region. Yields in the developing countries average less 
than one third the level of CIP donor countries. Within the de
veloping areas, yields are highest on the irrigated lands of the 
Middle East, and lowest in Tropical Africa. (Table 1). 

During the 1960's-- that is, prior to the Center's foundation-, 
potato yields in the developing areas increasedi, on average,
slightly faster than did those in the donor countries. However, 
in Central America, South East Asia and the Middle East yields
increased very little. In most regions the seeded area rose subs
tantially. Within the Regions, only in Latin Amrrica did the 
seeded area and per capita production decline. In the donor 
countries, where the income elasticity of demand for potatoes
is negative, yield increases were more than offset by reductions 
in seeded area, and per capita productionof potatoes declined 
significantly. (Table 11, Graph 11). 
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GRAPH I.- POTATO PRODUCTION INCIP REGIONS: 1912-1914 
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TABLE I 

POTATO PRODUCTION IN CIP REGIONS AND DONOR COUNTRIES 

1972/1974 

AREA YIELD PRODUCTION 
Thousands of Metric Thousands of 

Hectares Tons/Ha. M.T. 

CIP Regions: 

I South Ameri:a 938 8.4 7,926 
il Central Amcr;ca and the Caribbean 70 9.4 658 
Ill Tropical Africa 209 54 1,121 
IV Middle Easl and North Afric, 156 1I. 1,734 
V Non-Arab Muslim Couniries 259 11.3 2,933 
VI India, Nepal, Bangladesh 639 9.2 5.899 
VII South ast Asia 96 7.4 712 

Total Regions I-VII 2,367 8.9 20.983 

Donor Countrien 1,608 28.6 45,975 

Source: FAO Production Yearbooks 
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70.~% GRAPH 2.-
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TABLE II 

PERCENTAGE CHANGES IN POTATO. AREA, YIELDS AND PERCAPITA PRODUCTION IN 
CIP REGIONS AND DONOR COUNTRIES 

1962/64 - 1972/74 
AREA YIELD PRODUCTION PERCAPITA 

CIP Regions: PRODUCTION 
......... 
010 .........
I South America .3 22 19 ..... 9 

II Central America and the Caribbean -5 5 0 -28 
III Tropical Africa 50 I1 67 29 
IV Middle East and North Africa 68 2 71 27 
V Non-Arab Muslim Countries 28 10 41 6
VI India, Nepal, Bangladesh 29 38 77 40
VII Southeast Asia 12 6 19 2 

Total Regions I-VII 15 21 49 

Donor Countries -26 19 -13 -21 

Source: FAO Production Yearbooks 
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Study of Micro-Regions 

The Socio-economic staff has made plans to co-operate with the 
Physiology and Pathology scientists in interdisciplinary research 
within selected micro-regions. It is hoped that by investigating 
the experience of similar efforts at transfer of technology, in
sights will be gained which will enable the Regional Research 
and Training efforts of the International Potato Center to be 
more successful. 

Socio-economic team members are making plans to participate 
in the training program of Regional Research and Training to 
assist interns in their orientation and background studies 
relative to social or economic factors which will influence their 
effectiveness. 
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Group of students from Region 1, South America, being instructed by Mr. JimBryan, Seed Production Specialist of CIP. (L-r) Mr. Anibal Ubaldo del Campo,
Ministry of Agriculture, Quito, Ecuador; Mr. Donato Pedro Guerra Dessimoni, Creditand Rural Assistance Association, Minas Geras, Brazil; Mr. Jim Bryan, CIP, Lima,Peru; Mr. Odino Gaflegos G., Ministry of Agriculture, Quito, Ecuador; Mt Eduardo
Guarachi Guzmin, Chief Department of Seeds, Ministry of Agriculture, La Paz, 

Bolivia. 
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HIGHLIGHTS - CONTRACT RESEARCH - 1975 

CIP has contractual agreements with twenty universities and ins
titutions in eleven countries. Selected individuals or teams in
volved in potato research assist CIP in improving the potato for 
developing countries. The contracts are normally negotiated for 
periods of one to three years with an annual review and submis
sion of progress reports. Through such contractual arrange
ments CIP's research capacity is greatly expanded at nominal 
cost; expert opinion is readily available; the need for costly ins
trumentation facilities and their maintenance is reduced; and 
permanent CIP scientific, technical and support staff require
ments are minimized. Several of the contracts with developing 
country institutions are special project funded. 

RESEARCH CONTRACT PROJECTS - 1975 

Cornell Univeristy, Ithaca, USA.- "The Utilization of Solanum 
tuberosum ssp. andigena Germ Plasm in Potato Improvement 
and Adaptation". 

North Carolina State University, Raleigh, USA.- "Breeding and 
Adaptation of Cultivated Diploid Species". 

University of Minnesota, USA.- "Evaluation of CIP Germ Plasm 
Collection for Production of Potato Cultivars with High Quality 
Protein and with Frost Resistance". 

The Swedish Seed Association, Svalov, Sweden.- "Development 
of Late Blight Resistance of Cultivated Potatoes". 

I. v. P. Agricultural University, Wageningen, Netherlands.
"Adaptation of the Potato Crop to Drought and High Temper
ature". 

Foundation for Agricultural Plant Breeding, Wageningen, 
Netherlands.- "Resistance Breeding Against the Potato Eel
worm, Ileteroderarostochiensis", 

International Agriculture Centre, Wageninge, Netherlands.
"Potato Improvement in the Mid-East and North Africa". 
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Centro Regional de Investigaci6n Agraria - La Molina, Peru.
"Utflizaci6n de las Especies Cultivadas Diploides para Mejora
miento en Calidad Culinaria y Nutricional de Papa". 

University of Wisconsin, USA.- "Developing Potato clones with 
Resistance to Bacterial Wilt and Improved Adaptation to Tropi
cal Conditions". 

Contract - St. Elena Station -Mexico. 

Universidad Nacional Agraria, La Molina, Peru.- "Responses of 
the Potato Plant to Controlled Climatic factors". 

Instituto Nacional de Investigaciones Agrfcolas - Mexico. 

Instituto Colombiano Agropecuario, Popaydn, Colombia.- "E
valuaci6n de la Resistencia de Material Gen6tico de Papa a Pseu
domonassolanacearuinE.F. Smith". 

Instituto Colombiano Agropecuario, Colombia.- "Exploraci6n 
y Recolecci6n de Cultivares de Papas Colombianas". 

Universidad Nacional Agraria* - La Molina, Peru.- "Fertility 
and Mineral Nutrition of the Potato". 

Universidad Nacional Agraria* - La Molina, Peru.- "Effect of 
Various Systems of Potato Production on Yield, Pathogens, 
Fertility and Soil Erosion. 

M.A.N.R. RIYOM, via VOM, Benue Plateau State, Nigeria.
"Development of Blight and Bacterial Wilt Resistant Potato 
Varieties for Nigeria". 

College of Agriculture, Haile Sellasie I University, Dire Dawa, 
Ethiopia.- "Evaluation of Potato Germ Plasm". 

Universidad Cat6lica Boliviana, Bolivia.-* "Investigaci6n de la 
Papa". 

Instituto Nacional de Investigaciones Agropecuarias, Ecuador.-* 
"Development of Potato Culture in Ecuador". 

* Special Project Funded. 
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Rather than summarizing the large volume of data from all con
tract Project Reports, a few selected items are presented in this 
Annual Report. If more detailed data is desired, the reader 
should contact the International Potato Center for assistance. 

Cornell University, Ithaca, New York, USA 

Research contract work at Cornell University isconcerned with 
a series of cycles for phenotypic selection within Andigena te
traploid germ plasm for wider adaptation, earlier maturity,yield, 
appearance, and pest resistance. Selected clones which show 
promise are then intercrossed sexually to produce the next ge
neration for further selection. The clone, M725-1-3 shown be
low represents one of the best clones after one cycle of selec
tion. The clone N558-46, is one from the fifth cycle of selec
tion. Improvement in table type which is only one of the cri
teria used in evaluation is clearly evident in these two photo
graphs taken with equal scales of enlargement. 

M725 -I-3 

In 	1975 the 6th cycle of mass selection was grown in the field 
spaced plants for initial hill selection. Selection on tuberas 

appearance yielded 1183 clones from 26,500. Improvement in 
shape and yield over the fifth cycle of mass selection was grati

to tuberoswn selections.fying; some of the clones were equal 
Among the parents which produced seeds for the 6th cycle, the 
following percentage resistance was found: 
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RESISTANCE 

Disease or Insect Per Cent Parental 
Resistance 

PVX 88
PVY 48 
Late Blight* 32 
Verticillium Wilt 43 
Scab 22 
Wart 88 
Green Peach Aphids 3
Potato Aphids I1
 
Leaf Hoppers 
 7 

* Reading of less than 2 in Mexican late blight test. 

Twenty thousand seedlings were grown of the third cycle of a 
more broadly based andigena population. Seeds from this po
pulation were sent to CIP, Poland, Japan, Korea, Nepal and 
Egypt on behalf of CIP. 

North Carolina State University, Raleigh, USA 

Two base populations of the diploid species S. phureja and S. 
stenotomum are being studied for adaptation and utilization in
both temperate and lowland tropical environments. The two 
populations included 14,000 segregating seedlings representing
60 families and 3,000 selected clones representing the same fa
milies. These two populations are day-neutral in photoperiodic 
response and will tuberize under a wide range of day lengths.
Tuber families from these selections are being evaluated in
Canada for wart resistance and in Peru for disease resistance 
and adaptation to the lowland tropics. 

New families are being evaluated and clones possessing very high
solids have been identified. A program of selection and breed
ing for heat tolerance has been initiated utilizing the North
Carolina State University (NCSU) Phytotron. Results from 
these tests will be correlated with results from tests in the low
iand tropics to allow a more rapid evaluation for heat tolerance. 
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University of Minnesota, St. Paul, USA 

Protein Evaluation 

Potato clones were selected in 1975 for improved protein con
tent (8-10 per cent dry weight) as well as for high yield. This 
year the yield of one clone was comparable to that of standard 
varieties indicative that both high yield and protein can be com
bined. 

Protein fractions from tubers of low, intermediate and high 
total protein have been characterized. The nutritional quality
of the protein is high and usually either methionine or isoleu
cine is the limiting amino acid. The relative amounts of differ
ent protein classes may influence which is the limiting amino 
acid and this is being further investigated. 

The nitrate reductase activity in various plant parts of several 
varieties has been found to increase during growth and when 
tuber formation starts it declines. Its activity in roots increases 
slightly from the time of tuber formation to maturity. Pre
liminary results show there is a positive correlation between 
nitrate reductase activity in the plant and tuber protein con
tent. 

A method for determining the amount of methionine in po
tatoes has been developed. The values correlate favorably with 
those from standard chromatography. 

Frost Resistance 

Pulsed nuclear magnetic resonance spectroscopy was used to 
study the freezing process in excised leaf tissues of several 
Solanum species. The major difference between the susceptible 
and hardy species was the ability of the hardy species to to
lerate more freezable water at their killing temperatures than 
the tender species. 

It has been found that all of the wild Solanum species studied 
can be cold acclimated in contrast to the cultivated ones which 
cannot. This suggests genetic control may be transferred to 
cultivated types. 
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Swedish Seed Association
 
Svalov, Sweden
 

A brief summary of research on late blight resistance during the
period of July 1, 1974 to June 30, 1975 follows: 

The inheritance of resistance to penetration and invasion was
studied in each of five dihaploid and tetraploid families. From 
a plant breeding point of view it is important to note that resistance to entrance appears to be inherited independently to re
sistance to invasion. It is possible to combine very high levels
of resistance to both components in a clone. 

Low viability seems to make dihaploids very susceptible to
small environmental changes while tetraploids seem to be better
buffered against environmental changes. 

A remarkable relation has been noted between germ tubelength, frequency of penetrating germ tubes, and IEv (infection
efficiency in relation to cultivar). Prolonged germ tube growth
is apparently the critical feature of spore behaviour in varieties 
with low infection efficiency (No. of lessions/cm2). 

It is proposed that germinated spores which have not become
established by penetration into the underlying leaf tissue will
die when the infection droplets dry out. Inoculations access pe
riod is critical to the establishment of an infection. 

Suspension of spores in 1o-3 ppm of gibberellic acid promotes
rapid germ tube growth and reduces infection frequency, even
in a resistant variety. This observation supports the conclusion
that one of the resistance factors in low IE varieties is the pro
longation of germ tubes. 

In studies of the relation between leaf and tuber resistance,
tuber susceptibility has been correlated to the total field resist
ance of foliage and to components of leaf resistance. There iseviderce for a common inheritance of tuber resistance and re
sistance to invasion of the leaf tissue. Although glass-house
screening for field resistance to blight selects for foliage resist
ance, high levels of tuber resistance can also be anticipated 
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The components of late blight resistance in tile proposed stand
ard set of differentials for the temperate zone are as follows: 

Variety held Rating 
(day, to 50 o/o 

defoliation I 

Liltranco. (I) 
lEv 1,000 

Invasion (2) 
LES cm2 

Bintje 
Eigenheitner 
Record 
Lihertas 
Alpha 

I ) 
12 
18 
18 
19 

I .) 
105 0 
95.0 
95.5 
91.4 

2.32 
2.36 
I. 15 
I. 16 
1.61 

( 	I) Iifection efficiency of 1.000 zoospores relative to host 
variety 

(2) 	Average lesion size. 

Since Bintje. Eigenheimcr and Majestic have rather similar ral
ings it is recommended that Binje he selected as representative 
of class 3 (susceptible) since it is very widely grown. Record. 
Lihertas and Alpha are also very similar. l-owe cr. since Alpha 
is a standard variely for testing in Mexico, it is recommended 
that Alplht be selected as representati clas, 5 (moderate).c ()I 
Iumlwrncl is not the hcst selection for class 7-9 (rc. i hll since 
it is extremely late resulting in somewhat misleading behaviour 
towards blight. The Swedish seedling, Sv 70103 has 'very high 
resistance and matu res as early as Bintjc and might therefore be 
a useful class ) dilferential. 

Research Station for Arablc Farming, Lelystad. 
The Netherlands 

This project is concerned with the adaptation of potatoes to 
drought and high temlpratures. As the project was moved From 
Wageningen to Lelystad in 1975. field work to confirm the 
1974 laboralory experiments using adifl'usion poromeler and a 
pressure bomlb were postponed However, a measure of stoma
tal closure as a react ion to water strss was s.,,died using a 
paraffin oil - kerosenc Spray which pnetraics opcn stoia. With 
this mctlod reactions of tile Stomata 'o light intensity and on 
[lie water stress could be llaslred ColIStSellt ly. 

Research on rooting pot,,toes in relation to yickl and quality 
was continued With a very acid peat layer in the sub-soil 
which restricted rooting depth. yield was reduced by about 
seven itolls/ lhcetare compared with the same soil in which tihe 
acid peat layer was broken 
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International Agricultural Center, Wageningen, 
The Netherlands 

This project is concerned with Regional Research and Training 
activities. During 1975 assistance was given to develop training 
programs in Lebanon, Jordan and Syria. Consultants (Beemster, 
Beukenia, Sparenberg and Van der Zaag) were made available 
to work in the above countries. A design for pilot potato stor
age in Lebanon was completed. Literature, films, serum, seed 
of plants for virus identification and farm equipment were made 
available. CIP assisted in identifying candidates for the Interna
tional Course on Potato Production at Wageningen and provided 
a fellowship for a Chilean participant. 

During 1975, potato materials collected in 1974 by the Dutch 
Expedition into Peru, Bolivia, and Argentina were tested for 
resistance to tleteroderapallida (Pathotype ABCDE). Both the 
wild and primative potato types were tested with 17 seedlings 
each by means of a simple screening method. Most of them 
were susceptible. With a reduced number, testing will be 
continued in 1976 with a more reliable method. The results 
were not satisfactory in 1975 because of an insufficient devel
opment of cysts on the root ball. 

Considerable effort was put into crossing S. tuberosum with S. 
spagazzini, S oplocense, S vernei, and S. sparsipihm, which 
were shown to be resistant to pathotype ABCDE of If. pallida. 
Large numbers of seed will be made available to CIP for re
search. As much of this material is still close to the wild type, 
additional exchanges of potato materials with CIP are expected 
to be necessary in the future. 
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Ministry of Food 
Centro Regional de lnvestigaci6n, La Molina, PERU 

The Peruvian national project for the utilization of cultivated 
diploid potatoes for the improvement of' cooking quality and 
nutritional quality continues to show progress. The cooking 
qualities being considered are color, flavor, and texture. The 
nutritional qualities are: total protein, per cent dry- matter, and 
total dry-matter per plan t. 

This project is not only important for the improvement of 
potatoes for the Peruvian National Program, but supports the 
CIP research thrust for improving nutritional quality. Work in 
1975 identified clones that yielded an average of 500 grams per 
plant and clones with up to 30 per cent dry- matter. 

Thirty clones of the species S. phurcia and stenotonum from 
Colombia, Bolivia and Peru, were included in the research. 

The plan for mass selection backcrossing is being continued. 
Results have been obtained with original materials from ('olom
bia, Bolivia and Peru. In the breeding progr lin with 10,200 
seedling crosses the following results were obtat ted: 

Number of Crosses made 500 
Number of viable crosses 452 
Number of' pollinizations 7,250 
Number of seed-pods obtained 2,250 
Number of seed-pods withoutt seeds 5 10 
Number of seeds obtained 15,610 
Average number of seeds per seed-pod 00.3 
Average number of seeds per pollinization 20. 1 

The selections will be separately maintained and systems of 
breeding will be used: mass selection, backcrossing, and ped
igree. 

In the period of 1974-1975 work was done with 70 families of 
potatoes with a total of 2,245 individuals. From this material, 
132 clones were selected and they yielded dry-matter as fol
lows: 

Numbers of Individuals Yields within the limits 
(Kg. x Plants) 

67 Up to 0,500 
67 From 0,500 to 1.000 

8 More than 1.000 
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Agricultural University, Wageningen, The Netherlands 

This contract is concerned with overcol.g, tihe cr)osyability
barriers between cultivated potatoes and certain wild Solnun 
species of"Mexico and to produce and evaluate hy rids particu
larly as related to Plythptoi in.festans (late blight) resistance. 
Forty new i'errtwosum x hzlhocastanum hybrid,; were obtained 
in 1975. Both diploids and colchicine-doubled hyb:ids are male 
sterile due t l'errtlcosuxm cyloplasm. A backcross program
aimed at su hszitUting the steilizing rerr'ucosunt cytopiasim by
normal tuberomunm cytoplasm is in progress. 

High levels of Phytihtoira in/ twan. resistance were detected 
inspecies and hybrids of ,verr'ucosumx tith'ro~vnu dihiaploids.
Varying degrees of resistance were detcted in hulbo'a:ianun 
derived mta terial. 

I'he pathogenic induction of I 2-chromosome luberosum poltl 
plants (lOnnohalploids) was successul. Anther cutIUrc is a tisc-
Itil procedLtrC or the production of monlohaploids from bulbo
u'sialnl11 and veIllucsumn. 
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University of Wisconsin, Madison, USA 

This contract project has two main objectives, namely, the elu
cidation of the genetic control of resistance to bacterial wilt, 
and the possible relation of agglutinins to the resistance mecha
nism. It has been found that potato lectin (haemagglutinin) 
from the Katahdin variety agglutinated avirulent strains of Pseu
domonus solanacearum. Virulent strains were not affected. 
However, lectin from the wilt-resistant hybrid, P-1 3, agglutinat
ed both avirulent and certain virulent strains of the bacterium. 
It appears that resistance P solanacearum in potato is depen
dent upon the presence of specific agglutinating factors. 

Controlled inoculations indicate that a ielatively high propor
tion of tubers obtained from symtomless plants can harbor 
large numbers of P. solanacearum. 

As a result of seedling inoculation procedure, 350 additional 
wilt-resistant clones were selected from thirty hybrid families. 

During 1975, clones developed in this program were distributed 
to tropical countries for screening for resistance to wilt and late 
blight, as well as for acceptability in the local markets. 

Country Number of Clones 

Taiwan 8 
Colombia 12 
Egypt 12 
Puerto Rico 22 
Mexico 47 
Nepal 31 
Nigeria 36 
Kenya 34 
Sri Lanka 20 

Total 220 
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University of Birmingham, England * 

TISSUE CULTURE FOR STORAGE OF 
POTATO GERM PLASM 

This project is concerned with the long-term storage in vitro 
of meristem culture. Using minimal growth conditions and 
the cryogenic storage of cells or meristems in liquid nitrogen. 
The program has been initiated with 12 potato genotypes from 
CIP. Three clones were supplied at ploidy level, 2, 3, 4 and 5x. 
One Solanum tuberosum cultivar was also included in the re
search. The clones are being grown on a year-round basis in 
insect-proof greenhouses at Birmingham. At regular intervals 
new plants are established by taking cuttings 

Cultivars have been successfully established from axillary-shoot 
meristems of each of the clones. The type of development rang
ing from that of Solanum tuberosum which produces a small, 
rooted plant directly from the shoot tip, to that of several of 
the other clones (3x, 4x and 5x) in which initial callusing is 
followed by multiple-shoot production. This occurs usually 
after some roots have been formed. 

The cultures have been produced on liquid Murashige-Skoog 
medium containing a suitable combination of cytokinin, gibber
ellic acid and auxin, the concentration of the cytokinin being 
of particular importance, 

Plants have been re-established from cultures of all of the clones 
by transferring to soil rooted plants obtained by growing nodal 
cuttings on basic medium without hormones. With S tubero
sum, propagation potential by the in vitro system has been de
termined by producing, from a single culture, 100 rooted 
plants, which were transferred to soil and grown to maturity 
under field conditions. Tubers produced by regenerated plants 
from 6 of the clones, supplied by CIP, will be returned to CIP 
for genotype evaluation. 

Low temperature storage at 2 degrees to 10 degrees celsius of 
cultures is now being studied It has been found thus far that 
cultures from a number of clones will survive at 2 degrees cel
cius for at least 4 months. Frozen storage studies with liquid 
nitrogen have been initiated with a range of culture systems. 

* Funded directly by Overseas Development Ministry of the 
United Kingdom. 
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CANTO-SAENZ, M. & M.MAYER DE SCURRAH. Especies y razas 
del nemitodo del quiste de la papa en la zona andina. Fitopatologa 
10 (2): 72 (Resumen). 

2 	 CANTO-SAENZ, M. & M. MAYER DE SCURRAH. Morfometrfa en 
la 'distinci6n de especies y razas del nemitodo del quiste do la papa.
Fitopatologfa 10 (2): 72 (Resumen). 

3* 	 DESBOROUGH, SHARON. Potato protein determined by the 
bromphenol blue dye-binding method and other methods. Potato 
Research 18 (2): 273-281. 

4* 	 DESBOROUGH, SHARON. Tuber protein fractions and their amino 
acid composition from Phureja-haploid Tuberosum hybrids and Red 
Pontiac. Amer. Potato J. 52 (9): 288 (Abstr.). 

5 	 ESTRADA, N.R. & K. SAYRE. The CIP project to develop frost to
lerant potato clones. Amer. Potato 1. 52 (9): 282 (Abstr.). 

6 	 EVANS, K., J. FRANCO & M. MAYER DE SCURRAH. Distribu
tion of species of potato cyst-nematodes in South America. Nemato
l6gica 21 (3): 365-369. 

7 	 FERNANDEZ DE CUBILLOS, C. & H.D. THURSTON. Efecto de 
cuatro virus de la papa en la expresi6n de la resistencia general de la 
papa (Solanum tuberosum) a Phytophthora infestans. Fitopatologia 
10 (2): 91-95. 

8* 	 FERNANDEZ DE CUBILLOS, C. & H.D. THURSTON. The effect 
of viruses on infection by Phytophthora infestans (Mont.) De Bary in 
potatoes. Amer. Potato J. 52 (8): 221-226. 

9 	 FRENCH, E.R., L. GUTARRA & G. VILCHEZ. Field survival of 
Pseudomonas solanacearum race 3 in Peru. EAPR abstracts of Con
ference Papers 6th Triennial Conference, Wageningen, The Nether
lands, 15-19 Sept.: 96. 

* 	 Scientists working on Research Contract with CIP. 
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10* 	 FRIBOURG, C.E. Studies on potato virus X strains isolated from 
peruvian potatoes. Potato Research 18 (2): 216-226, 

I I 	 FRIBOURG, C.E., A.M. HINOSTROZA DE LEKEU & R.A.C. 
JONES. Host range, som' properties and beetle transmission of four 
isolates of andean potato latent virus from Peru. EAPR Abstracts of 
Conference Papers, 6th Triennial Conference, Wageningen, The 
Netherlands, 15-19 Sept: 103. 

12* 	 FRIBOURG, C.E. Cdlico de la papa producido por el virus Tobacco 
ring spot (TRSV), Fitopatologfa 10 (2): 74 (Resumen). 

13 	 GUTARRA, L., P. JATALA & E.R. FRENCH. Interacci6n de Me
loidogyne incognita acrita y Pseudomonas solanacearum raza 3 en 
papa. Fitopatologfa 10 (2): 75 (Resumen). 

14 	 HINOSTROZA-ORIHUELA, A.M. Some characteristics of infec
tious RNA from potato virus Y. Virology 67 (1): 276-278. 

15 	 HUAMAN, Z. The origin and nature of Solanum ajanhuiri Juz. et 
Buk. - a South American cultivated diploid potato. Ph.D. Thesis 
Univ. of Birmingham, England, 193 p. 

16 	 JATALA, P. Efficiency of potassium permanganate in differentiat
ing between live and dead nematodes. An. of Appl. Biol. 80: 109
113. 

17 	 JATALA, P. Endotokia matricida in a Xiphinema sp. J. Nematol. 7 
(2): 205-106. 

18 	 JATALA, P. &M. MAYER DE SCURRAH. Mode of dissemination 
of Nacobbus ssp. in certain potato-growing areas of Peru and Bolivia 
J. Nematol. 7 (4): 324-325 (Abstr.). 

19 	 JATALA, P., E.R. FRENCH & L. GUTARRA. Interrelationships of 
Meloidogyne incognita acrita and Pseudomonas solanacearum on po
tatoes. H. Nematol. 7 (4): 325 Abstr.). 

* 	 Scientists working on Research Contract with CIP. 
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20 	 JATALA, P., P.R. ROWE & S.J. TURNER. Reaction of some tuber
bearing solanum species to the root-knot nematode Meloidogyne in
cognita acrita. Amer. Potato J. 52 (8): 246. 

21 	 JONES, R.A.C. Presence of potato mop-top virus in Bolivia. Plant 
Dis. Rep. .39 (3): 193. 

22 	 JONES, R.A.C. Systematic movement of potato mop-top virus in 
Tobacco may occur through the xylem. Phytopathol. Z. 82: 352
355. 

23 	 JACKSON, M. The evolutionary significance of the triploid cultivat
ed potato Solanum x chaucha Juz. et Buk. Ph.D. Thesis, University of 
Birmingham, England, 191 p. 

24 	 KESSEL, R. & P.R. ROWE. Production of interspecific aneuploids
in the genus Solanum. I. Doubling the chromosome number of seven 
diploid species. Euphytica 24: 65-75. 

25 	 KESSEL, R. & P.R. ROWE. Production of interspecific aneuploids
in the genus Solanum. II. Triploids produced from tetraploid-diploid 
crosses in potato. Euphytica 24: 379-286. 

26 	 LEE, HEIYOUNG H., & P.R. ROWE. Trisomics in Solanum chaco
ense: fertility and cytology. Amer. J. Bot. 62: 593-601. 

27 	 LEE, HEIYOUNG K., & P.R. ROWE. Genetic segregation of triso
mics in Solanum chacoense. J. Hered. 66: 131-136. 

28 	 LI, P.H. & K.D. SAYRE. The protein, non-protein and total nitro
gen in Solanum tuberosum ssp. andigena potatoes. Amer. Potato 
J. 52 (11): 341. 

29* 	 MURIOZ, F.J., R.L. PLAISTED & H.D. THURSTON. Resistance to 
potato virus Y in Solanum tuberosum ssp. andigena. Amer. Potato 
J. 52(4): 107-115. 
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OCHOA, C. Potato collecting expeditions in Chile, Bolivia and Peru,
30 

and the genetic erosion of indigenous cultivars. Crop Genetic Re

for Today and Tomorrow, Cambridge University Press, 22: 
sources 
167-173. 

Nuevas 	especies de Solanum tuberIferos para el Per4i.
31 	 OCHOA, C. 

Bol. Soc. Per. de Botinica. (En Imprenta). 

x chaucha
32 	 OCHOA, C. Las papas cultivadas triploides de Solanum 

Anales 	Cienti-
Juz. et Buk. y su distribuci6n geogrifica en el Peri. 


ficos 13. (En Imprenta).
 

33 	 OCHOA, C. The International Potato Center and its world potato 
Botanical Congress, Leningrad.collection. Abstracts of the XII 

Five cycles
34* 	 PLAISTED, R.L., H.D. THURSTON & W.M. TINGEY. 

andigena.
of selection within a population of S. tuberosum ssp. 

Amer. Potato J. 52 (9): 280 p. 

35 	 ROCA, W.M. Tissue culture research at CIP. Amer. Potato J. 52 

(9): 281-282. 

Incidencia y sfntomas del virus
36 	 RODRIGUEZ, A. & R.A.C. JONES. 

Fitopatologfa, 10
del enrollamiento de la hoja de papa en el PerOi. 


(2): 80-81 (Resumen).
 

Some studies on the distribution37 	 SALAZAR, L.F. & R.A.C. JONES. 
Amer. Potato J. 52

and incidence of potato mop-top virus in Peru. 

(5): 143-150.
 

L.F. & R.A.C. JONES. Distribution and incidence of
38 	 SALAZAR, 

potato mop-top virus in Peru. EAPR Abstracts of Conference Papers, 

6th Triennial Conference, Wageningen, The Netherlands, 15-19 

Sept.: 198. 

SCHALK, J.M., R.L. PLAISTED & L.L. SANFORD. Progress report,39* 
to the colorado beetle and potato leafhopper in Solanumresistance 

Amer. Potato J. 52 (6): 175-177.tuberosum ssp. andigena. 
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40 	 SCURRAH, M. MAYER DE & J. LANI)EO, Mejoramiento contra el 
nenifitodo de quiste de la papa. Fitopatologili 10 (2). 82. (Resu
nlcn). 

41 	 SHEPARI). V. & S. IESIBOROUH. Acid Phosphatase isoenzymes 
in potato tubers. Amer. Potat).1 52 (9) 287. 

42* 	 SNYDER, J. & S DiSB()ROL)IGH. Analyzing for methionine in 
potato protein. Amer. Potato J. 52 (9): 87. 

43 	 TORRES, H1. Etecto con trolaidor sohrc la podredumbre rosada 
(Phytophthora crythroseptica) dcl V'erdcinient tie las papas. Fi
topatologia I0 (2): 82-83. (Resimeii ). 

44 TURKENSTEI'N, L ilong)OS ilic1d1t0iol'()nrianlCs asociados con el 
"tiz6n foliar" tie la papa. Ii topaltolog- 10(1(2): 83-84. (Resunien) 

45 	 VALENCIA, L Problemas entomnol0gicos tic la papa. Centro Inter
nacional de la Papa, Lima- 29 p ilust. 

46 	 VALENCIA, L. & A.M IlINOSTIROZA )E LEKEU New vector of 
PVY, necrotic strain. EAPR Abstracts of Conference Papers. 6th 
Triennial Conference, Wageningen, ihe Netherlands, 15-19 Sept: 
199 

47 	 VALENCIA, L., C GUERRA & F GLITARRA. Los difitlos (-lo-
moptera-Aphidae) del valie dcl Mantaro. sus plantas hospcdcra, y c
nenigos naturales. Revista Peruana tic EnLtonologia. (Fn Inprenla). 

48 	 ZACHMANN, R. Ausgewahlfic phytopatliologischc Problene bei 
tier ciifuhrung dcr Kartotfl als Nahrugsnmitlel in Entwicklugslan
dern. Gesunde Pflanzen 27: 250-254 

49 	 ZACHMANN. R. & D. BAUMANN. Thecaphora Solani on potatoes 
in Peru: presenl distribution and varietal resistance. Plant Dis. Rep. 
59 (11): 928-931. 

50* 	 ZALEWSKI, J.C. & L. SEQUEIRA. An inhibitor of bacterial 
growth from potato and its role in resistance to bacterial wilt. Phy
topathology 65: 1336-134 1. 
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CENTER SUPPORT COMMUNICATIONS 

The year 1975 saw the creation of a Support Communications 
section. This support will be of increasing importance in future 
years to all of the departments of CIP, and especially in the 
Regional Research and Training efforts. 

The development of communications packages of information 
materials, both visual and aural which are designated for specific 
cultures and regions will assist the regional representatives in 
their work. Other communications packages which are country 
neutral and which can be adapted to specific audiences in the 
regions are also being developed. The communications packages 
will contain such materials as slide sets, wall posters, booklets, 
and films. 

Center Communications Support will also be involved in train
ing of Regional Research personnel to increase their communi
cations effectiveness. Practical work in solving individual prob
lems in communications will be given attention and included in 
training, both at CIP, Lima, and in the regions. Each year, at 
the regional representative conference communications con
straints and bottlenecks encountered in the field will be studied 
with a view to keeping the assistance practical and specific to 
needs. 

With the plans for new building facilties at CIP, the space 
for the Information Service and Library has been under study 
to effect maximum use of the space allocated. Attention has 
been given to designing storage and retrieval systems which will 
allow the consolidation of materials and at the same time make 
the information easily used by scientists and students. Student 
study areas have been incorporated into the library and student 
dormitory areas. Options for use of modern electronic commu
nications have been kept open so future use of Closed Circuit 
TV and Audio systems will be possible. 

Study has been made for the most efficient use of receptionist 
and guide service in the Center. Information service for visiting 
scientists and the public is planned so as to allow CIP scientists 
to make maximum use of their time in research. Prepared pro
grams in an audio-visual format will permit visitors to become 
oriented and define their interests so their visit will be mean
ingful. These programs are being prepared in several languages. 
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Library 

The beginning of informal col
laboration between Interna- -W 

a F..tional Research Centers was 

major accomplishment result- 

ing from the first Center Li
brarian's meeting held in Au
gust of 1974. This prelimina
ry meeting has resulted in
 
more co-operation in 1975,
 
and a continuing exchange of
 
information and ideas.
 

Projects for a Union Thesis
 
Catalog of the Centers, a Un
ion Periodical Catalog and
 
a Directory of International
 
Staff of the centers are being
 
assembled by ICRISAT, CIAT, AND IITA. The Union Catalog Mrs. Carmen de Podesti,
 

CIP providesof Periodicals will be a source of information about periodicals Librarian,
library and informationreceived by other Centers and was projected for use as a photo- retrieval services for stu

copy results by sister Centers. dents and scientists of 
CIP. 

In April, CIP's library was represented at the fourth meeting of 
the Inter-American Association of Agricultural Librarians and 
Documentalists along with the Fifth World Congress of the In
ternational Association of Agricultural Librarians and Docu
mentalists. This was attended inMexico City. The purpose of 
the meetings were to update information between the group 
and to study the general trends of the field, the present state of 
development, and the future perspectives. 

The meetings, held once every five years by IAALD and every 
three years by AIBDA, help the participants to exchange opin
ions and keep their knowledge current in a rapidly changing 
field. 

The mailing list of CIP is rapidly growing and additional mail
ings were made to Argentina, Cuba, England, Italy, Japan, 
Poland, Puerto Rico, Turkey, USSR, and Venezuela. 

Ten new journals will be subscribed to in the coming year after 
a thorough evaluation and review by scientists at CIP. The total 
number of Journals now being received by subscription is 56, 
with three times as many available by exchange or donation. 
The reprint collection presently contains 900 prints and this 
quantity may easily double within the near future. 

CIP SUPPORT COMMUNICATIONS 112 



All publications continue to be sent free of charge to whoever 
requests to have his name included in the mailing list. At the 
time of writing a total of 1181 individuals and institutions were 
receiving this service: 

Latin America 445 
North America 221 
Europe 134 
Africa 173 
Asia 74 
Australia/New Zealand 41 
Libraries 93 

In the latter part of 1975 CIP accepted the British Council's 
Miss Florelia Sala pre- offer of a presentation of books, selected journals, reports, bib
senting audio-visual pro
grams to orient scien- liographies plus a number of book coupons for the Photoco
tists and other visitors pying Service of the British Lending Library. A list was prepar

to the Center. ed in consultation with CIP scientists and submitted to the 
British Council for 29 
journals and about 50 
books. The materials 
should arrive in 1976. 

Late in 1975, CIP's library 
became a Corporative
Member of the ESAN (Es
cuela de Administraci6n 
de Negocios para Gradua

4dos, Lima) library. This 
organization has one of 
the most complete busi
ness libraries in Latin 
America. This arrange
ment will strengthen CIP's 
library needs in the fields 
of Economics, Anthropo
logy, and Sociology. By 
means of this arrangement, 
40 other libraries in Peru 
will be available for inter
library loans. 
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As the influence of ('11 is spread around tie world we are expe
riencing an increasing flow of visitors. Some of thein are in 
search of SCiet ilfic l'indIngS, and somc have le : defilnitc reasons 
for visiting ('11) The following lable indicates the interest in 
('11 by countries. Not all visitors were registered. 

VISITORS BY COUNTRIES 

C() UNTR Y No. COUNTRY No. 

Argentina I Japan 6 

AuStralia 3 Kenya I 

Iolivia 3 Korea 4 

Canada I Mexico I 

Chile 3 Nigeria I 

Colombia 3 Peru 12 

Donminican Republic 2 Scotland I 

Ecuador 3 The Netherlands , 

England 2 U.S.A. 35 

(;eriany 3 Venezuela 3 

Italy I 

rhe international nature of the stall and visitors to C11 has 
required the services of a Prof'essor of Languages. Mr. Jorge 
Palacios provides language instruction to f'amilics and scientists 
requesting it. He provides language instriCtion in Spanish and 
English. I)uring ihe yea" 1975 lie provided le,,sons to 19 foreign 
,Ilaft linlllh~l" I1i1' . and ,,0Cen PCR'vJll.b Wi\ 
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March 22, 1976 

REPORT OF INDEPENDENT ACCOUNTANTS
 

To the Board of Directors
 
Centro Internacional de la Papa
 

In our opinion, the accompanying balance sheet of Centro
 
Internacional de la Papa at December 31, 1975 and the related
 
statement of source and application of funds for the year,
 
expressed in United States-dollars, present fairly, on the
 
bases stated in Note 1, the translation of the Peruvian sol
 
statements mentioned below. The bases of translation are
 
consistent with those used in the preceding year. Our
 
examination of the financial statements expressed in United
 
States dollars was made in conjunction with our examination
 
of the Peruvian sol statements.
 

We have also expressed our opinion dated March 22, 1976 that
 
the Peruvian sol statements of Centro Internacional de la
 
Papa for the year ended December 31, 1975, not submitted
 
herewith, present fairly the financial position of the center
 
at that date and the source and application of funds for the
 
year, in conformity with generally accepted accounting prin
ciples applied on a basis consistent with that of the
 
preceding year. Our examination of these statements was
 
made in accordance with generally accepted auditing standards
 
and accordingly included such tests of the accounting records
 
and such other auditing procedures as we considered necessary
 
in the circumstances.
 

Countersigned by
 

(socio)
o--i
manPatfioB.
 
Public Peruvian Accountant
 
Registration No. 1245
 



CENTPRO INTERNACIONAL DE LA PAPA 

BALANCE SHEET (Note 1) 

ASSETS
 

At December 31, 
1975 1974 
US$ US$ 

CURRENT ASSETS
 
Cash 85a518 567r874
 
Accounts receivable from donors (Note 3) 638,563 626,338
 
Other receivables
 
Advances to third parties for
 
research work 115,015 22,373

d Staff advances 60,894 10,320 
a Other 65,673 17,160 

I 880,145 676,191
Inventories
 
Spares and materials 55,243 31,750
 
Used vehicles - 11,980
 

55,243 43,730

Prepaid expenses 24,447 15,251
Total current assets 1,045,353 1,303,046
 

FIXED ASSETS (Note 2) 1,129,267 833,837
 

2.174.620 2.136.883
 



LIABILITIES, CAPITAL BALANCES AND UNEXPENDED FUNDS
 

CURRENT LIABILITIES
 
Overdrafts 

Accounts payable 

Other liabilities 

Institute of International Education,
 
balance of remunerations payable to
 
scientists and others 

Total current liabilities 


DEFERRED LIABILITIES
 

Reserve for indemnities 


GRANT RECEIVED IN ADVANCE (Note 3) 


CAPITAL BALANCES AND UNEXPENDED FUNDS
 
Capital grants
 
Capitalization of fixed asset 

Funds utilized in excess of grants
 
received 


Working capital grants 


Unexpended (in excess) operating grants,
 
per accopanying statement
 
Core 

Special projects, including US$ 66,128 of
 
earthquake repair funds in 1974 


At December 31,
 
1975 1974
 
Us$ Us$
 

116,258 

56,081 19,910 
15,395 5,524 

- 14,674
 
187,734 40,108
 

48,901 27,047
 

134,263 350,700
 

1,129,267 833,837
 

( 15,750) ( 93,799)
 
1,113,517 740,038
 

177,930 184,575
 
1,291,447 924,613
 

C 36,276) 5,961
 

548,551 788,454
 
512,275 794,415
 

1,803,722 1,719,028
 
2&174.620 2&136.883
 



CENTRO INTERNACIONAL DE IA PAPA 

STATEMENT OF SOURCE AND APPLICATION OF FUNDS (Note 1)
 

SOURCE OF FUNDS (Note 3) 
Operating grants
 
Unrestricted 
Restricted, including in 1975
 
US$ 2,000 unexpended in 1974 


Special projects grants, including in
 
1975 US$ 722,326 unexpended in 1974 

Earned income, net 

Capital grants for:
 

5 Acquisition of fixed assets, net of 
US$ 93,799 expended in excess in 1974 

Earthquake repair funds including in
 
1975 US$ 66,128 unexpended in 1974 

Working capital 

Total source of funds 


APPLICATION OF FUNDS
 
To Core program
 
Potato research program 

Research support 

Conferences and training 

Library and information services 

General administration 

General operating costs 


To special projects (Note 3) 

Total operating costs 


Carried forward: 


For the year ended
 
December 31, 
1975 1974 

(Reclassified) 
US$ US$ 

1,222,513 1,327,408
 

992,000 466,467 
2,214,513 1,793,875 

760,995 739,041
 
66,295 4,053
 

253,201 343.711
 

114,822 75,000
 
- 184, 575 

3.409.826 3,140.255
 

799,994 701,169
 
246,022 132,125
 
617,104 531,518
 
56,184 16,762
 
320,327 285,890
 
241,269 124. 502
 

2,280,900 1,791,966
 
212,444 16,715
 

2,493,344 1,808,681
 

2,493,344 1,808,681
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For the year ended
 
December 31,
 
1975 1974
 

(Reclassified)
 
us Us$
 

Brought forward: 2,493,344 1,808,681
 
To capital
 
Capital expenditures:

Net increase in fixed assets 
 305,135 437,511
 
Earthquake repair funds 114,822 8,872
 
Working capital 
 - 184,575
 

419,957 -630,958

Unexpended balances 
Unrestricted (in excess) funds ( 43,002) 3,961
Restricted funds 6,726 2,000
 

36,276) 5,961

Capital grants (in excess) C 15,750)( 93,799)


4 Special projects, including in 1974
 
US$ 66,128 of earthquake repair funds 548,551 788,454
 

I 496,525 700,616
Total application of funds 
 34"2 .40.255
 



CENTRO INTERNACIONAL DE LA PAPA 

NOTES TQ FINANCIAL STATEMENTS 
DECEMBER 31, 1975
 

OPERATIONS AND SUMMARY OF ACCOUNTING POLICIES 

The Centro Internacional de la Papa (CIP) was constituted
 
in 1972, in accordance with an Agreement for Scientific
 
Cooperation between the Government of Peru and North Carolina 
State University, United States of America, signed in 1971.
 

The CIP is a non-profitable institution, located in Lima,
 
Peru, with an indefinite life. The CIP's principal objec
tive is to contribute to the development of the potato and
 
tuberous roots, at the national and international level, by
 
carrying out research programs, preparation and training of
 
scientists, organization of conferences, forums, seminars
 
and all other activities in accordance with its objectives.
 

In accordance with existing legal dispositions and the 
provisions of the Agreement described above, the CIP is 
exempt from income tax and other taxes. 

The aforementioned Agreement provides that, if for any reason
 
the CIP's operations are terminated, all its assets will be
 
transferred to the Peruvian Ministry of Agriculture.
 

The principal accounting policies are as follows:
 

a) Grants received and their application are accounted for on
 
an accrual basis. Restricted operating grants and
 
unrestricted grants are accounted for in the period indi
cated by the donor and, when grants are used abroad, the
 
expenditure is accounted for on the basis of advice. 
received.
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In accordance with the instructions of the Consultative
 
Group on International Agricultural Research, the unex
pended fund balances at year-end, if authorized by donors,
 
may be treated as income in the next year in order to
 
absorb the corresponding expenses.
 

Working capital grants are recorded in the year they are
 
received.
 

Special projects grants are recorded in the year they are
 
received and the related expenses are applied against
 
the respective income when incurred.
 

b) 	Bases of translation
 

The books and accounts of the CIP are maintained in
 
Peruvian soles. Assets and liabilities have been trans

dlated into U.S. dollars generally at exchange rates
 
u 	 prevailing at each year-end. Fixed assets not subject to
 

exchange fluctuations have been reflected at the rates
 
prevailing when acquired. Capital grants have been trans
lated into U.S. dollars at historical rates. Source and
 
application of funds have been translated at month-end
 
rates.
 

c) 	The spares and materials are generally valued at estimated
 
actual value.
 

d) 	Fixed assets are recorded as application of funds at the
 
time of their acquisition and simultaneously are capital
ized at their purchase cost.
 

It is not the policy of the CIP to reduce the net value of
 
the fixed assets and the related capital account for depre
ciation. When assets are sold or retired their cost is
 
removed from fixed assets and the related capital account.
 

e) 	Indemnities payable upon severance to the local staff for
 
service time are provided in full in accordance with the
 
legal dispositions of Peru.
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FIXED ASSETS
 

The movement of fixed assets during 1975 is as follows:
 

Balances at 
 Retire- Balances at
 
1.1.75 Additions ments 12.31.75
 
Us$ Us$ 
 us$ US$
 

Operating equipment 27,865 
 7,481 - 35,346

Research equipment 287,657 24,116 1,967 
 309,806

Vehicles 164,311 5,055 
 14,759 154,607

Furniture and
 
fixtures 48,280 
 29,037 - 77,317
 
Buildings, con
struction and
 
installations 247,980 
 233,583 - 481,563
Other 57,744 12,884 - 70,628

833,837 1 1 
 1.129.267
 

3 ~ GRANTS RECEIVED 

The grants corresponding to 1975 are summarized as follows
 

Unex
pended
 

Grants of grants

1975 
 in 1974 Total
 
Us$ US$ US$
 

Operating grants 2,212,512 2,000 
 2,214,512

Capital grants 347,001 
 (93,799) 253,202
 
Special project
 
grants 
 38,669 722,326 760,995

Earthquake repairs 
 48,694 66,128 114,822


2,646876 696655 3343 531 

http:12.31.75
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These 	grants coupriset 

a) 	 Received and administered by the CIP
 
Rockefeller Foundation 

International Development Agency -

United States (USAID) 
International Development Agency -
Denmark (DANIDA) 
International Development Agency -
Sweden (SIDA) received and deferred in 1974 
Overseas Development Administration -
United Kingdom (UKODA) 
Netherlands government, including US$ 2,000 
unexpended in 1974 
International Development Agency -
Canada (CIDA) 

* 	 Government of Switzerland 

Interamerican Development Bank (IDB) 

Federal German government 


Portion of the following grants:
 
DAIDA, Government of Switzerland and
 
Netherlands government, applied to
 
Earthquake repairs 


Donations for special projects, including
 
USS 722,326 unexpendcd in 1974 


b) Received and administered by another 
institution 
Grants by the German government for the 
pathology investigation program administered 
by Deutsche, Forderungsgesellschaft fOr 
Entrvicklunslander (GAWI) 

c) 	Portion of grants applied to Earthquake
 
repairs, from DANIDA, Government of Switzerland,
 
Netherlands government including US$ 66,128
 
unexpended in 1974 


d) Funds utilized in excess of capital grants
 
received in 1974 


US$
 

100,000 

575,000
 

220,000
 

350,700
 

129,675
 

202,000
 

310,345
 
115,000
 
470,000
 
82,488
 

2,555,208
 

( 48,695) 
2,506,513 

760.995
 
3,267, 508
 

55,000
 

114,822
 
3,437,330
 

C 93.799)
 
3,343.531 
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The unexpended balance of the special projects grants at
 
December 31, 1975 was comprised of the following:
 

been received yet, and a portion of the West German Government
 

Committed Appli- Unexpended 
grants cation balance 
Us$ Us$ Us$ 

Interamerican Development 
Bank (IDB) 
Ford Foundation 

574,297 
108,755 

146,41Q 
27,563 

427,887 
81,192 

West German Government, 
net of a portion.applied 
to Earthquake repairs 33,710 13,621 20,089 
International Mineral 
Corporation (IMC) 34,233 20,105 14,128 
Institut Mondial du 
Phosphate 10,000 4,745 5,255 

760*995 212,444 548,551 

A portion of the IDB grant amounting to US$ 631,837 has not 

grant of US$ 6,726 has not yet been reported by GAWI.
 
These amounts are shown as Accounts receivable from donors in
 
the balance sheet at December 31, 1975.
 

During 1975 additional donations of US$ 100,000 and US$ 34,263
 
were granted by the International Development Association and
 
the West German Government, respectively, to be utilized by

the CIP during the year 1976. These amcunts are shown as
 
Grants received in advance in the balance sheet at December 31,
 
1975.
 



THE INTERNATIONAL POTATO CENTER 
Schedule 1.- FUNDS PROVIDED AND COSTS 

For the year. ncded December 31, 1975 
(US$ thousands) 

Total EXPENSES CHARGED % of Support Transfer to 
Funds Fixed Total Corp. & Ubrury General General & Gral.Opemt. Unexpended 

unrestrictedl Core Available(1) Assets Research-3M-" - Tra~nn Doc.&Info.3507- Administ. _.3 0et2M'I to Direct36%-Cc- Balahce(T43) 

Restricted Core 
USAID 575.0 245.0 186.0 6.0 78.0 60.0 32% 

Netherlands (1) 44.5 34.9 8.6 - - -

Germany GAWI 55.0 48.3 - .-- 6.7 
1DB 350.0 187.5 75.0 49.0 38.5 33% 

Total _ _ M37 6' 6.0 T 7T6 

TOTAL CORE 2,244.6 1,046.0 617.1 56.2 320.3 241.3 (36.3) 
Capital Grants 

IDB 120.0 120.0 
Unidentified Sources (multi-purpase) 227.0 227.0 
Balance from'previous year (deficit) (93.8) (93.8) 
Earned Income 

Total 
36.2 

-289. 4 
51.9 

~T 
(15.7) 

Special Projects 
Federal Germany 33.7 - 13.6 20.1 
International Mineral &Chemical 34.2 9.5 10.6 14.1 
Institut Mondal du Phosphate 10.0 3.4 1.3 5.3 
IDB 574.3 146.4 427.9 
Ford Foundation 108.8 14.8 12.8 81.2 

Total W74 -T.7 

Earthquake Repair 
Balance from previous year 66.1 66.1 
Unidentified Sources 48.7 48.7 

Total 114. T9t,, - --

TOTAL GRANTS AND EXPENSES 4 MILA M 3 241.3 

(1) Includes earned Income. 
FD(ANCALgATDIENI3 



THE INTERNATIONAL POTATO CENTER 

Schedule 2.- DETAILED SCHEDULE OF EARNED INCOME 

For the year ended December 31, 1975 
(US$ thousands) 

Approved 
Budget Actual 

Sources of Earned Income 

Retained Income prior year 4 4 
Sales of Crops 5 .5 
Indirect Costs charged on Special Projects 120 26.1 
Adjustmont prior year - 22.1 
Rate of Exchange adjustment = 5.7 
Other 2 9.9 

131 68.3 
Less: Auxiliary Services (Deficit) - 2.0 

131 66.3 
c = 

Application of Earned Income 

Applied to Core Operations 85 30.1 
Applied to Capital 46 36.2 

131 66.3 
c= T 

FINANCIAL fTATENWM 



Schedule 3.-

Programs 
Potato Research 

Conferences & Training 

Library, Doc. & Info. Services 

General Administration 

General Operating Costs 


Total 

Capitol 

Revolving Funds 
Operating Equipment 
Research Equipment 
installations 
Furnitures, Fixtures & Off.Equip. 
Vehicles
 
Construction & Buildings 

Site Development 

Other 


TotalEarthquake Repairs 

Analysis of Variances 
Budget Surpluses: 

Net Income Shortage 
Transfer to Unexpended Balance 
Repair Funds budgeted but not available 

Deficits: 
Covered by budgeted 

Core & Capital income 
Carry-over 1976 

THE INTERNATIONAL POTATO CENTER 
COMPARATIVE STATEMENT OF ACTUAL EXPENSES AND APPROVED BUDGET 

For the year ended December31, 1975 
(US$ thousands) 

B

CORE 
Unrestricted 

udget Actual 

CORE 
Restricted 

Budget Actual 
Capitol 

T 

587.1 
434.2 
64.0 

173.1 
67.8 

530.3 
346.5 
50.2 

193.3 
142.8 

1723T 

522.4 515.7 
270.6 270.6 

6.0 6.0 
127.0 127.0 
98.5 98.5 

TX47 TM 

.2 
12.0 
16.0 
-

14.0 

6.1 
7.5 

22.1 
39.5 
29.0 

282.0 
7.0 

163.0 
31.1 

5.0 
3 2 

6.8 

79.2 
6.7 

26.9 46.8 

Ia= 

1,369.2 1,369.2 1,024.5 1,024.5 351.9 351.9 

Earthquake Repair 
& BuldinglImprov. 
Budget Actual 

41.1 114.8 

73.7 

114.8 114.8 

FWANCIALSTATIINTS 





1. Develop a World PotatoCollectionsystem-
atically classifyin and maintaining-ofall 
tuberbearingSolanum species. 

l 
-_ 

2. Develop breeding techniques for potato 
utilization. 

__-

3. Investigate the control of fungal diseases, 
in particularLateBlight. i.. ___- _ __ 

4. Investigatethe control of bactaialdiseases, 
in particularBacterialWilt. 

-
,R INTERN--I NALCENTE POTATT 

5. Investigate the control of selected nema
tode pests, inparticularthe Cyst nenatode 
(Golden) and the Root-knot nematode. - -------------------... 

6. Investigate the control of selected viruses 
and insect vectors, in particularthose im-
portant to potato seed production.p"rant tlocated 

The developing world has been divided into 
seven regions with CIP Production Specialistsin each. These ProductionSpecialists ---

7. 

& 

9. 

Develop varietieswith wider adaptationto 
various world environments, with partb-
ular emphasis on the hot and humid eli-
mates. 

Investigate ways of improving the rutri, 
tional quaiity,and economic and practial 
method of storage and processingapplica. . 
ble to developingcountries. 

Develop seed production technology for 
developing countries. This includes the in.: 
vestigetion oftechniques for elimination of 
disease in seed stocks and methods ofrapid 
multiplication and distribution of new 
clones. 

are an interface between source research from 
CIP and other institutions, and national pro. 
grams and the bilateral interestshelping them. 
The regionalunitsarean essentiallink in the re-
search system for the evaluation and transfer 
of technology into growers' fields. Since the 
ability to evaluate and apply technology is 
dependent on the capabilitiesof the receiver,
training is an essential element in both head. 
qurters and regional activities and includes 
the followinig: 

1. Formal course work wirh international 
students aimed at specific objectives. 

2. Short term training to meet individual 
needs of scientistsfrom national programs. 

3. Visiting scientist study programs for Spe.
cif c reseairhobjectives. 

-__ 

-. . 

__.. 

. 
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INTERNATIONAL POTATO CENTER BASIC OBJECTIVES GENERAL ACTIVITIES OF THE CENTER 
The InternationalPotato Center is a scientific CIP is a one crop center, with all actiesinstitution,autonomousand non-profitmaking, centering on the tuber-bearing species ofestablished by means of an agreement with the Conducting research programswhich con-Solanum, the white or -rish potato. The ba*Government of Peru for the purpose of de 

tribute to the improvement of potatoproobjectivesof the Centerare: duction in the world.veloping and disseminating knowledge for the
 
greaterutilizationof the potatoas a basic food.
Located at: La Molina, a short distance to the . Increase the yielding ability,stability,and Collecting and maintaining potato germeast of Lima, Peru. the efficiency of production in the devel-oping countries where the potato is being plasm in a worldpotato collection_ 

grown. " Providingassistancein the develpment of 
institutionswith related goals and objec
tives.

2. Increase the ecologicalregion of adaptabil
ity of the potato, including the cold hg Training Cf potato techniciansand scienland regions and the humid lowland trop tists under the leadership of high level

4 csL sientsts. 

Publishingand distritin resultsof xien-

The Center is managed by a Director General tific and technicalresearch.Iwho is responsible to an InternationalBoard of 
Trustee No more than two members of the * Maintaininga knWc llaiy 
Board of Trustees can seve from2 tha sanse 
country simultaneously. * Maintainingan infornationsevice. 

Major researchactivitiesof the Center are de: * Maintaining an herbarium for- r
terninedby InternationalPlanningConferenw purposes.which design five-year work plans, based upon0
the best world-wide expertise available. Thus, Organizing loadershp conf forumsCIP's research activities are coordinated with and seminars which promote the objectivesother institutionalcapabilities for potato i".a of the center. 
provement. 

FINANCING The DirectorGeneral is aided by a Directorof
 
The InternationalPotatoCenteris a member of 
 Resident andContract Research,anda Directorthe network of Centers sponsored by the Con- of Regional Research and Training. CIp assultative Group on InternationalAgricultural approximately 70 international caliber aien.Research (CGIAR). A relativelybroadfunding tists of 15 nationalitiesworking with the sep-
base has been established with approximately port of able technicians. 



twelve members of the CGIAR providingfunds 
towards the CoreProgramin researchand train- In Peru work is conducted ata numberof ;-aing. A portion of Core Promam funds is used tions where environments are sinilar to thoseto finance research contracts .ith institutions of most developing countries. These locilitieswhere e cellent faclitiesand peronnelalready include sub-tropical desert, near Lirna; high,exist, and there are on-going programsworking cool mountainous areas in the Andes, neartoward solutions for the priority potato pro- Huancayo (10,000 feet elevation);and at sitesbleos in developing countries.- in tk. hot humid tropicsof theAmazon Basin. 

l 
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