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Gentlemen of the Board of Directors:

I have the honor to submit herewith the Annual Report of the
Inter-American Institute of Agricultural Sciences for the year 1952.
The Annual Reports aim to maintain continuity in the record of tech-
nical progress. They form part of®*a series of publications, includ-
ing the quarterly technical journal Turrialba, the monthly Informa-
tion Bulletin, and technical vlletins on specific items as reun.red.
A1l these publications are widely distributed throughout the Americas
and to our cooperators in other parts of the world.

In the introduction to the report for this year we have attempt-
ed to review the experience of the Institute to date and to suggest
the nature of desirable future development., This has seemed desira-
ble in that ten years have elapsed since the first informal beginnings
of the institution. The largely physical preparations made prior to
July 1946 have been followed by an intensive period of equipping the
institution to serve its intended ends. We have outlined the propor-
tions of success achieved in this effort and submitted them for the
Judgment .f the Board of Directors and our colleagues in the member
countries,

As we review the experience of the first decade, a most striking
feature is the evolution of our Board of Directors into an efficient
corps of representatives of the American peoples. We highly appreci-
ate the guidance and assistance which the Board and its Secretariat
in the Pan American Union have accorded to us.

Respect fully,

Ralph H. Allee
Director

4 June 1953
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INTRODUCTION
Ralph H. Allee

In our report for the year 1945-46 we said that the three years
reported previous to that date had been dedicated to preparation far
a program of research and education. We can say now that the period
since that date has seen the development of such a program. Further-
more, these formative years have matured in the institution a pattern
of fundamental research and advanced education and the inception of a
program of international leadership in service to the American coun-
tries. The period ahead will be characterized by expansion of the
function of camplementing national effort and stimulating advances in
the welfare of agriculture and rural life with a sense of coordina-
tion.

At the close of the fiscal year 1945-46 Turrialba possessed seven
scientific staff members. Eight students were registered at the
Institute, but none had been graduated. The total income was $215,720.53
of which $168,728,61 came from quotas of 9 member States. The remain-
ing $46,991.92 was derived from farm income and miscellaneous receipts.
There were no private grants., The laboratory consisted of one micro-
scope the library had 1,542 volumes and received 72 serial publications;
there was no breeding stock on the farm.

As of 31 December 1952y there were 39 technical staff members in
the Turrialba research and teaching program. There were 76 students
resident during the year and 211 had been trained. The total income
foreseen in the current budget was $64,0,120.47 of which $223,032.00 re-
presented the quotas of 14 member countries, §296,900.,00 represented
income from Institute farms and miscellaneous receipts, and private
grants in the amount of §20,488.47 were available. A reasonable well-
equipped physiological chemistry laboratory and a pathology laboratory
were available, A climatology laboratory had been constructed. The
library contained 11,012 well-organized volumes in air-conditioned
stacks, and 1,100 serial publications were being received. The farm
had 300 breeding animals,

In addition to the above, a program of training for the improve-
ment of agriculture and rural life was in the process of organization
supported by the Technical Assistance Fund of the Organization of
American States. This program had centers in Montevideo, Lima, and
Havana. It contained 28 techhical workers and had trained in less
than two years a total of 260 students in international courses and
550 students in national courses.,

1/ 1In 1949 the reporting system was changed from a fiscal to a calen-
dar year basis.
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‘S8ince the Convention became effective in November 1944, an insti- °
tution has been created not just in terms of an investment of more than
two million dollars in a physical plant, but of the competence and ex-
perience to serve the member countries effectively. A highly competent,
well-trained staff in which fourteen nationalities are represented has
been gathered. The majority of them are leaders of their own fields,
whose advice is sought by technicians in the member countries and whose
consultation services have contributed directly to the solution of prob-
lems in the member countries., Others are well-trained young scientists
who are beginning to make fundamental contributions to research in their
own fields. Over the years, criteria have been developed as to how an
institution such as this can best serve the member countries, approaches
to the problems have been worked out, and methods have been developed.
Effective relations have been established with national and intermation-
al institutions, and work has been conducted successfully on the basis
of true partnership. These represent the foundations on which programs
are built and without which an international agency can fail to perform
its tasks or to see that its own success is measured in terms of the
success of the national programs. They represent the most important
assets the institution has today.

Distribution to member countries of improved plant material develop-
ed in Turrialba has increased. During 1952 distribution was made of the
following new varieties: Chirripé sweet corn, Milfruto sweet pepper,
Peraoro pumpkin, Rico black-seeded dry bean, Bonita peamit, and a new
cowpea variety which had been developed and distributed previously. Foxr
lines of tomatoes selected from crossings made in Turrialba have yielded
better and have shown greater adaptation to the humid subtropics than
32 selections tested. An improved local snap bean variety, Jamaica, has
yielded better than the imported high producers and has shown greater
resistance to anthracnose. In yield tests of blight-resistant varieties
of potatoes, three introduced varieties have given high yields, and a
. Cornell seedling, DUA-2, has produced three times as much as the local
variety Morada Blanca. Some of the corn inbreds of the variety I-451
showed resistance t0 lodging, and this variety has produced larger yields
than the 34 varieties imported from five countries. During last year, a
total of 250 plant introductions was added to the various collections,
including several varieties and types of coffee trom Brazil, Guatemala,
and Ethiopia.

It has been determined that the incidence of the most damaging cof-
fee disease of the Americas, the leaf spot produced by Omphalia flavida,
is definitely correlated with the presence of shade and that spread of
the lesion is altogether dependent on rainfall; a control method by de-
foliation was developed and practiced on commercial farms, During the
past year, basic steps have been taken towards the solution of important
agricultural problems of the Americas. These include experiments to
control coffee root mealy bugs; studies of Café macho, & condition widely
prevalent in the coffee-producing regions of se several countries; applica-
tion of zinc to cacao trees to increase the yield of fruit; field ex-
periments on control of the sweet-potato weevil, in which Dieldrin gave
the best control; field experiments with the corn root worm, Diabrotica
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balteata Lec., in which Aldrin, Dieldrin, and Toxaphene gave the best
control; successful control of weeds in sugar cane under humid condi-
tions with chemicals; and commercial use of new propagators, with au-
tomatic water regulations, for rooting of cacao and coffee cuttings,
which were developed at the Institute.

- .Tests conducted to determine the utilization of tropical products
as animal feed have indicated that banana leaves, ripe bananas, cacao
pod meal, and dehydrated and ground young leaves and stems of yuca can
be fed to dairy cattle,

Studies with dairy cattle breeds indicate that, under good condi-
tions of management and feeding, Jersey cows can maintain a high pro-
duction record under complete barn feeding and produce better than
Holsteins in the wet tropics. In a 305-day milking period, ten select-
ed criollo cows produced an average of 4,5994.9 pounds of milk with an
average betterfat content of 4.6%. This gives a positive indication
of the future possibilities of criollo dairy cattle selection.

Fertilization tests on Imperial grass have shown that the additiom
of nitrogen results in a forage that is consumed in quantities two to
three times larger than unfertilized grass with an increase in milk pro-
duction. This has openad tie way for research on the improvement of
tropical grasslands, a key to the improvement of the productivity of
cattle in the tropics.

Further studies have been conducted on the térsalo grub, Dermatobia

hominis, L. Jr., the worst pest of tropical cattle. Spraying tests
with Toxaphene, Aldrin, and DDT-BHC mixture have shown the complexity
of the factors involved in an adequate control. Replicated, long-term
tests are narrowing the field of variables. A trapping survey to capture
egg carriers of the térsalo fly has revealed that one mwscid species,
Saracopramusca arcuata Town., is the chief egg carrier. Fundamental

studies of larval deve development with guinea pigs have been initiated.

An inexpensive, practical dew-point moisture indicator for determin-
ing the condition of stored grain has been developed. Also a trailor-
type rice drying unit to dry the crop while harvesting has been develop-
ed and is being used commercially by some farms.

Experiments on cquick drying of coffee in the cherry cut down costs
considerably but decreased the quality of the bean. However, drying of
washed hulled coffee has reduced the processing, which under good sun-
shine conditions takes an average of a day, to a three-hour operation
that can be perfomed in all kinds of weather.

By means of graduate training, international courses, and consulta-
tion, a contribution has been made to the realization of the place of
the forest among the key renmewable resources in the Americas. Demon-
strations have been made, directly on farms, of the commercial utiliza-
tion of the forest as a farm enterprise.
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The Commmunity Development Project has been getting at the heart
of the factors involved in introducing change in a rural commmnity to
raise the level of living of the rural people. The research project
under way has been directed toward answering two fundamental questions:
How does commnity development occur and how can commmnity development
be stimmlated through education? Fundamental observations, applicable
to the improvement of farm life in other areas of rural America, have
been made, :

Research on the factors affecting costs and returns on coffee farms
in Costa Rica and Golombia has indicated that labor efficiency is the
most fundamental factor ¢ It has been determined that labor represents
approximately two-thirds of the cost of production and the use of land
about one-fifth. Studies are under way to determine the factors affect-
ing the efficiency of the harvesting operation, since this is the opera-
tion consuming the largest amount of labor.

The quality of the publications has been improved, the mmber of
them has increased, and the distribution has been larger, although on
a selective basis. The technical journal Turrialba now reaches 813
libraries, institutions, and individual subscribers, the Information
Bulletin 2,756, and Cacao 1,335, A new series Camunicaciones de
Turrialba was initiated in 1952 and 26 titles added. While 33 titles
were added to the Reprint Series in the six-year period 1944~49, 25
were added in the three-year period 1950-52. A farm management text
Administracién Rural (in Spanish) and a mamal entitled Grain
and Storage in Warm Humid Climates (in Spanish -and English) have been
published. The English tion of a manual for extension agemts and
rural teachers summarizing the Community Development studies is now
in press. '

Since th® scientific communications program was started in July
1949, 32,722 photocopies of articles have been distributed to 464 sci-
entists and the libraries of 128 Latin American institutions which
would not have had access by other means to the literature needed.

The 57 articles, 771 abstracts, 2,205 references to literature, and

135 news items published in Turrialba have contributed further to keep-
ing the research workers informed about current literature and develop-
ments., A total of 200 agricultural libraries has been visited in all
the latin American countries except Bolivia, Ecuador, the Dominican
Republic, and Paraguay, to study means of assisting them in the improve-
ment of their services, and 4O libraries have participated in a program
to incrase the use of abstract journals and other reference tools in
Iatin America.. :

An interdisciplinary approach to the solution of farm and rural
home problems is making important contributions in the field of tech-
nical cooperation. Techniques have been developed by which the tools
of land economics, farm management, home economics, anthropology, soci-
ology, ecology, forestry, engineering, agronomy, vocational education,
and extension are used in a combined manner to assess the conditions
and resources in an area and the best methods of increasing production




s

and improving rural life., To this end international demonstration and
training areas have been developed in Costa Rica and Uruguay, in cooper-
ation with the national agencies, and are being developed in Cuba and .
Peru. Assistance has been given to El Salvador and Chile in the develop-
ment of national demonstration areas,

The research function of the central experimental station at
Turrialba is to establish criteria according to which research on the
problems of agriculture and rural life can be oriented in the member
countries. Although some of the work at Turrialba results in varieties
of plants, methods of drying and storing grains, and such directly ap-
plicable to rural problems, the major portion of its energies should
be directed toward sponsoring and guiding projects which are carried
out individually or cooperatively by national agencies. The following
list of projects and activities illustrates some of the cooperation
which is under way and indicates the direction in which future efforts
should be applied:

1. The promotion of improvement in cacao production is organized under
the er-American Technical Cacao ee set up by the Inter-

American Economic and Social Council of the Organization of American
States. Its participants are representatives of the cacao-producing
countries of the hemisphere., Close relations are maintained with
technical workers in other catao areas of the world. Turrialba sup-
plies the Secretariat of the Committe, conducts basic research, has
trained 50 workers for 17 countries, supplies consultation services,
and issues an information bulletin.

2. Cooperation in coffee rovements has been developing for several
years between Turrialba, Brazil, Colombia, and Guatemala As in
most, of our projects, close cooperation with Costa Rica has supplied
a laboratory of great value to all coumtries., This program will be
developed into a close set of working relations with all coffee-
producing countries during a meeting of coffee technicians which is
to be held in 1953.

3. Food crops projects have extended into many countries. Potato re-
search has proceeded in cooperation with Costa Rica to the point
where breeding lines and varieties are being distributed and rela-
tions for closer cooperation are being established. Vegetable va-
rieties and breeding lines have been distributed to cooperators.
Corn breeding has proceeded in cooperation with Mexico, Colombia
and Costa Rica, This project has received the special attention of
The Rockefeller Foundation, and it is hoped that the Foundation may
take leadership in a hemisphere-wide program.

L. The destructive cattle grub Dermatobia hominis (térsalo, nuche,
berne) has been under intensive research at Turrialba, and valuable
work has been done in Brazil, Nicaragua, and Ecuador. This project
should be made the subject 6f a cooperative campaign to eliminate
the insect before it spreads into the entire hemisphere. It appears
to have spread northward from subtropical South America and could
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apparently infest as far north as the Gulf States of the United
States of America.

Rice diseases and their control have been studied extensively at
Turrialba and in various parts of Costa Rica. Recommendations for
control of seed-borne diseases have been extensively applied. A
world-wide collection of rice varieties has recently been establish-
ed at Turrialba. Cooperative testing of varieties for yield and
disease. resistance should be inaugurated throughout the American
countries.

Selection of a dairy. cow for the hot wet tropics from netive stock is
one of Turrialba's most promising projects. The basic herd at
Turrialba now contains over 70 animals. Breeders in Kicaragua,
Honduras, and Costa Rica are cooperating. This project must be
extended to all countries with tropical lowlands before the native
stock is lost through unplanned admixture with ill-adapted temper-
ate-gone breeds.

Human relations in the process of promoting improvements in agri-
culture and rural life have been under investigation in Turrialba's
Commnity Development Project for the past six years. Cooperation
bhas been organized with the United States, Colombia, Costa Rica,
and to a lesser extent with several otier countries. MNinety-six
students have been trained. In addition 34 rural teachers have
taken the short course given by the Department of Economics and
Bural Life. The process of finding and stimulating local initia-
tive, the role of the school, the organization of the farm and
home, and such, have been sufficiently clarified to permit placing
this project on a cooperative basis in all countries as soon as the,
necessary support is available,

A process of regional analysig whereby rural improvement programs
can be organized on the facts of land-use capability and social
organization has been developed to the point where it should be ex-
tended into applicability tests and demonstratibns in all countries.
This process is being used by the Technical Cooperation Program

for training purposes in its centers in Cuba, Peru, and Uruguay.

Closely related to the above is preliminary work under way on the
development, use, and conservation of our renewable resources with
particular emphasis on forestry. A small section should be created
at Turrialba to promote these activ:lt.ios in all countries and to
train graduate students.

The Scientific Communications Service at Turrialba with 40 coopera-
tors in 16 countries has made an effective start at solving the
problem of getting the world's knowledge to our workers in agricul-
ture and rural life programs. A necessary complement to the presert
work is information. services to assure the cross-fertiligzation of
projects in the American countries and facilities to hold meetings
and promote personal relations between countries.
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The engineering research and training program has made fundamental
contributions to the vital problem of drying and storing grains.
This fundamental work and the contributions of engineering to mech-
anization, farm structures, and water and soil problems should be
placed on a cooperative ba;} with national programs. It is a com-
mentary on the financial posit ion of the Institute that when the
engineering work had arrived at a point of greater potential contri-
bution, it was necessary to eliminate the Engineering Department
entirely because of shortage of funds.

At the close of the year 1952 the Institute's Administrative Com-

mittee and the Institute staff had initiated studies aimed at determin-
ing the extent to which the quota income would require supplementation
in order to make optimmm use of the facilities and experience of the in-
stitution in its service to national programs.
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TECHNICAL STAFF OF THE INSTITUTE 1952

YRalph He Allee
José L. Colom
Lowell Curtiss
A, B, Lewis
Armando Samper
He C. Thompson
Anna Marie Dye

Director of the Institute
Secretary éWaahington, D.C.;
Treasurer (Washington, D.C.
Director of Technical Cooperation
Deputy Director
Director of Research and Education
Adainistrative Secretary to

the Director

PLANT INDUSTRY DEPARTMENT

“He Co Thompson
Aida Romero
~+Arnold L. Erickson
~Donald Fiester
Herndn Granados
‘Incy Hastings Gutiérregz
Mario Gutiérrez
~John R. Havis
Jorge Leén

Kenpeth L, Olsen
‘Pierre G. Sylvain

"Florence Thomas
Emilio Viale
“Frederick L. Wellman

Inter-American Cacgo Center

‘George F. Bowman
Victor Munéz

‘Panlo de Tarso Alvim
“Francisco Garcia

‘Lo Po Oechsli

‘Rodrigo Orellana
Inis A. Paredes
Inis Rey Siller

Head

Secretary

Associate Horticulturist

Horticulturist

laboratory Assistant

Plant Pathologist

Geneticist

Horticulturist (Esso Project)

Botanist

Physiologist (Shell Project)

Physiologist (on leave of
absence with FAO)

Olericulturist

Entamologist

Phytopathologist (Bwployee of the
United States Department of Agri-
culture assigned to the Institute)

Head, Horticulturist

Administrative Assistant

Physiologist

Assistant Horticulturist

Director of Research for the
American Cocoa Research Institute
assigned to Turrialba

Plant Pathologist

Administrator of lLa lola Farm

Assistant Pathologist
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Abacd Project . (United States Department of Agriculture Project being
carried out in Cooperation with the Institute)

¥ Brittain B. Robinson Agronomist

Miriam Rodriguez Secretary

‘Charles H., Batchelder Entomologist

vWilliam Q. Loegering Pathologist

‘Germén Servando Rivera Assistant in Agronomy
“Rodrigo Ldépeg Assistant in Pathology
¥Alto E. Royer . Soil Specialist

ANIMAL INDUSTRY DEPARTMENT

*Jorge de Alba Head _
vJaime Basadre Assistant Administrator
José Marla Castillo Assistant

AGRICULTURAL ENGINEERING DEPARTMENT

(Temporatily in abeyance. See engineering staff under the Technical
Cooperation Program.)

DEPARTMENT OF ECONCMICS AND RURAL LIFE

“'Julio O. Morales Head

Inés V. Stone Secretary

vAntonio Arce Assistant Rural Sociologist
‘Narciso Arce ‘ Assistant in Rural Sociology .
"Eduardo Arge Assistant Rural Sociologist
‘Margaret Fiester Mutritionist (Bmployee of

FAO assigned to the Institute)

» Edwin Marillo Assistant in Rural Sociology
*Juvenal Valerio Assistant Educationist

SCIENTIFIC COMMUNICATIONS SERVICE

YArmando Samper - Head

Marfa Felicia Carro Secretary

YAlejandro Mac Lean - In Charge of Publications
“Ana Maria Paz , Bibliographer

Library

vAngelina Martineg Iibrarian

«Catherine Noel James ‘Assistant
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RENEWAELE RESOURCES SERVICE
(See forestry and conservation staff under the Technical Cooperation
Program .) :
BUSIKESS OFFICE AND ESTATE MANAGEMENT
Henry G. Laprade Comptroller

Jorge Granados ' Purchasing Agent

Leén K. Smith Administrator of Buildings and
) Grounds

George M. Slater Estate Manager

TECHNICAL COOPERATION PROGRAM
Field Service Unit

Ao Bo Lewis Director of the Program
Marfa Schlicker Secretary
Maynard E. Baker Administrative Officer
~Imis Carlos Cruz Riascos Executive Secretary
"Rogelio Coto Monge Visual Aids Specialist
lola Ferndndez " Visual Aids Assistant
Molly Fonseca Secrstary
Northern Zone
“Olen E, Leonard Director
‘Gregorio Alfaro Assistant in Agricultural
Engineering
Iunis Balma Assistant in Agricultural
Engineering
_Ernest H. Casseres Crops Specialist
Fernando del Rfo Extension Education Specialist
Leslie R. Holdridge Ecologist and Forester
Norton C. Ives Agricultural Engineering
Specialist
‘Alvaro Jenkins Assistant in Agricultural
: Engineering
Eduardo Jenkins Assistant in Agricultural
Engineering
Ralph Loomis Farm Management Specialist
(Bmployee of FAO assigned to the
Program)
José A, Péregz Assistant in Extension Education
Charles H, Proctor Statistical Assistant
Arthur W, “eterson Agricultural Economist
P4nfilo Rodriguez . Assistant in Agricultural
Economics

‘Sarah Rodriguez Chacén Home Economist




Andean Zone

¥ Carlos Madrid
v Enrique Blair

¥Minnie Price
vJoseph . A, Tosi, Jr.
+Quentin M, West

Southern Zone

“Manuel Elgueta
Ingrid Hanss
«Ignasio Ansorena
vSantiago Antufia
-Antonio Arena
"Franklin Cagnoli
~H. C. Ramsower

Director

Agricultural Engineering
Specialist

Home Economist

Forester

Agricultural Economist

Director

Secretary '

Assistant in Extension
Extension Specialist

Soils Specialist
Administrative Assistant
Extension Education Speecialist
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ADMINISTRATIVE COMMITTEE

The Administrative Committee of the Institute, established by
the Board of Directors in December 1945 for the purpose of orienting
and supervising the general plan of work of the institution as con-
cerns its research and educational programs, met in Turrialba from 29
~ September to 2 October 1952. The following members of the Committee
were present for the meeting:

-4

Dr. Knowles A, Ryerson (Chairman of the Coumittee)
Dean, College of Agriculture

University of California
Berkeley, California, U.§.A.

Sr. Ing. Claudio A. Volio
Minister of Agriculture and Industry
San José, Costa Rica

Sr. Alvaro Barcellos Fagundes

Former Director of Agricultural Research
Ministry of Agriculture

Rio de Janeiro, Bragil

Dr. J. Wayne Reitz

Provost, College of Agriculture
University of Florida
Gainesville, Florida, U.S.A.

Sr. Ing. Eduardo Mejia Vélez
Dean, College of Agriculture
Medellin, Colombia

Sr. Ing. Adolfo Alarcén M.
Agricultural Attaché .
Embassy of Mexico
'a.shington, .D.c.’ UsS.A.

Dr. Ralph H. Allee (Member ex officio)
Director of the Institute

Sr. José L. Colom (Secretary of the Committee)
Secretary of the Institute

During this meeting the Administrative Committee devoted special
attention to the research and education program being carried out in
Turrialba and its relation to the Technical Cooperation Program of the
Organization of American States.
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PLANT INDUSTRY DEPARTMENT
H. C, Thompson

INTRODUCCION

During the year all research projects have been revised and re-
classified under line projects as follows: Coffee, cacao, food crops,
chemicals in agriculture, and general studies. The number of projects
has been reduced to less than half of the former mumber. Reports on
all ‘of the projects are given under "Research®,

ORGANIZATION AND ADMINISTRATION

Rodrigo G. Orellana joined the staff of the Cacao Center as Plant
Pathologist on April 24, 1952.

Mario Gutiérres rejoined the staff as Geneticist in charge of the
corn breeding program on Jime 2, 1952.

: Leén laprade resigned as la lola Parm Administrator on August 31,
1952. 1Ilmis Alfredo Paredes was appointed to this position as of Sep-
tember 18, 1952.

TRAINING

The program of instruction of graduate students has been expanded,
and the mmber of such students has increased over previous years.
Three members of the staff of the Department gave one course each and
a fourth member is giving a course in statistics in the second quarter.
The staff of the Department directed the work of 15 graduate students
in their research for these and supervised the work of a number of
special students who were at the Institute for periods ranging from a
few weeks to a year,

COOPERATION AND CONSULTATION

Donald R. Fiester, Lucy Hastings.Gutiérres, John R. Havis, Kemneth
L. Olsen, Emilio Viale, and Frederick L. Wellman attended the Second
Latin American Assembly of Plant Breeders and Phytoparasitolegists held
:;..n Sao Paulo, Piracicgba, and Campinas, Brazil from March 31 to April 8,
952. .o

Lucy Hastings Gutiérrez, and Donald R, Fiester remained in Brasil
until the end of April, ebserving the Pesearch and consulting with the
 research workers at the substations at Ribeirao, Pindorama, Jari, Mocosa,
Monte Alegre do Sul, and Sao Paulo., Iuncy Hastings Gutiérrez was inter-
ested in the work on rice and coffee diseases and Mr. Fiester in the
breeding and agronomic research work on coffee,
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Emilio Viale, John R, Havisj and K. L. Olsen on their return trip
from Bragil visited the major cotton-producing area of southern Peru
and the Cafiste Experiment Station, the Agricultural College and the Ex-
periment Station at La Molina in Lima, and Paramonga in Pativilca Valley
where the Gracé Company has large sugar cane operations,

K. L. Olsen visited Ecuador and Colombia from April 16 to April 26,
1952 to consult with workers on the use of agricultural chemicals., In
Guayaquil he had the opportunity to meet the Director of the Agricultur-
al Experiment Station at Pichilingue, Ecwador, and the Director of the
Eapresa Para la Renovacién de Cacao. In Colombia he visited the Agri-
cultural Experiment Station at Palmira and the National Center of Cof-
fee Research at Chinchin{.

On his wvay back to Turrialba Emilio Viale stopped in Panama for
two days to discuss with Mr. Elton E. Hooser the Oriental Fruit Fly
problem.

‘He Co Thompson, Paulo de T, Alvim, George F. Bowman, and Luis R.
Siller, attended the Fourth Meeting of the Inter-American Technical
Cacac Committee held in Guayaquil, Ecuador from 9 to 16 Jume 1952.

On the return trip from the cacao conference Dr. Thompson visited the
College of Agriculture and the Experiment Station at Medellin, Colombia
for consultation with research workers. Dr. Alvim and Mr. Siller in-
spected the research work on cacao at Palmira and on coffee at
Chinchind, Colombia on the return trip from Guayaquil. '

During his trip to the United States from July 30 to September 16,
H. C. Thompson spent two days in Washihgton, D.C. conferring with of-
ficials of the United States Departmeht of Agriculture, the Director
and Secretary of the Institute, and with the Secretary and Gemeral
Counsel of the American Cotoa Research Institute. In New York City
conferences were held with personnel of The Rockefeller Foundation, the
Standard 0il Development Company, General Foods Corporation, and the
American Cocoa Research Institute. September 8 to 10 was spent in at-
tendance at meetings of the American Imstitute of Biological Seiences
in Ithaca, New York. Several conferences were held with members of the
staff of the College of Agriculture at Cornell University on research
and student training problems of the Imnstitute.

_ N. Florence Thomas attended the meeting of the International Horti-
caltural Congress in London, England from September 8 to 15 and visited

some of the research stations in England. She also spent a few days in

Paris and Rome, visiting FAO headquarters in the latter city.

In December H. C. Thompson and K. L. Olsen spent a week inspecting
the research and conferring with research workers at the United Fruit
Company at La Lima, Tela, and Lancetilla, Honduras, and the Standard
Fruit Company at La Ceiba, Honduras. Two days were spent at the Escue-
la Agricola Pamsmericana in Zamorano, Honduras, inspecting the work and
conferring with Dr. Wilson Popenoe, Director of the school, on agricul-
tural education and other problems.
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Members of the staff have had excellent cooperation from the Min-
istry of Agriculture of Costa Rica, from STICA, and from many farmers °
in the conduct of certain phases of the research program of the Depart-
ment,

RESEARCH

During the year research was conducted by 13 members of the staff
of the Department on 30 projects, some of which were started during the
year. The staff members were assisted in their programs by graduate
students and other assistants., This report includes a short discussion
of all active projects, including some on which no results were obtain-
ed or on which the results have not been compiled and analysed.

Abstract

In 1952 measurements of diameter of 400 coffee trees in an experi-
ment on cultural practices indicated that the greatest growth had been
made by those in the plots given the deep shoveling (5 inches) treat-
ment. Yield of fruit in this first year of harvest was also greatest
from this treatment. It is, however, too early to draw definite con-
clusions fromthis experiment.,

A distance of planting experiment with coffee comparing eight dis-
tances with and without shade was planted in December. Two other ex-
periments were started during the year as shown in the report on Project
23R.

Spraying of coffee plants in an unshaded coffee nursery showed good
results from weekly sprays of SR-406 and Fermate., Unsprayed plants
were all dead by the end of five months, while those sprayed with SR-406
and Fermate showed vigorcus growth and a low percentage of infected
leaves, 0S-377C, 0S-377D, and iron citrate were much 188s effective than
SR-406 and Permate, but better than the check,

In experiments to control coffee root mealy bugs Dieldrin, Aldrin,
Chlordane, and BHC in certain formulations prevented infestation of the
roots when the materials were mixed-with the soil at planting time.

The chemicals, applied to the walls of the transplanting holes, pro-
tected the trees for nine months, but they showed increasing infesta-
tions thereafter., Three types of coffee have maintained a moderate to
high degree of resistance to the nealy bug. Several varieties were
highly infested.

Leaf Amlyaes have shown that coffee plants affected with "Café
Macho® had 803.9 ppm. of manganese, whereas healthly leaves had only
165.7 ppm. The zinc content was 15.2 and 20.9 ppm., respectively.
Symptoms of "Café Macho* were induced in healtly plants by placing
20 milligrams of manganese chloride in holes bored in the trunk.
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Results of experiments on shading of cacao seedlings indicate
that the shade requirements decrease as the seedlings increas¢inage. Du-
ing the first two months the highest growth rate was under 50 percent
shade; from two to four months the highest rate was under 25 percent
shade; from four to six months there was no significant difference be-
tween full sunlight and 25 percent shade, Disease incidence was high-
est in full sunlight.

Application of zinc by use of sinc-coated nails driven into the
trees and crystals of zinc sulfate placed in heles drilled im cacao
trees increased the yield of fruit. Trees sprayed with Dithane, a
campound containing zinc, also increased the yield of cacao, although
it did not control disease,

Indolebutyric acid has given the best results in rooting of ca-
cao cuttings of several hormones that have been tested.

In screening tests for the evaluation of fungicides in the control
of Phytophthora palmivera Batl. on cacao Bordeawx mixture has contimmed
to give the best control. Phygon XI, Bioquin, Perenox, and Copper A
showed considerable proamise and will be given a more thorough test,

Progress has been made in studies on the mode of imfection of ca-

cao by Phytophthora palmivora,the physiology of the organism control of
diseases in tive propagator,and other cacao pathogens.

In yield tests of later blight-resistant varieties of potatoes
three introduced varieties, Harford, Cortland, and Kennebec averaged
about 373 bushels per acre. A seedling DUA-2 produced at the rate of
437 bushels per acre, nearly three times that of the main local variety
Morada Elanca.

Seeds of a aweet pepper variety Milfruto, sweet corn variety
Chirripé Dulce, and pumpkin variety Peraoro, all developed at the
Institute, were distributed to about 60 agricultural organizations in
" this hemisphere for testing and increase. These varieties have shown

superiority over all those tested. '

In field experiments on control of the sweet-potato weevil
Dieldrin gave the best control as measured in the least infectation
and highest yield. Other insecticides used were Aldrin, Chlordane,
and Lindane, all of which gave considerable control. Bio-analyses of
" the edible part of the sweet potatoes were made using vestigial-winged
Drosophila flies and showed fly mortality rates below that of the low-
est standard used of 0,1 ppm. of t he chemical.

A black-seeded dry bean, developed at the Institute from a single
plant selection from a lot of Costa Rican beans has been given the name
_ "Rico" and was widely distributed for test in the Latin American coun-
tries, Hawaii, and some areas of the United States, This variety is a
heavy yielder and is more resistant to common bean diseases than any
other variety tested.
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Results of two tests on chemical control of the corn-root wora
Diabrotica balteata Lec. showed excellent control with Aldrin, Dieldrin,
and Toxaphene. In general, post-emergence applications showed a lower
larvae population on the roots than the pre-emergence treatment, but
Yields were significantly higher from the latter.

In the corn-breeding program some of the inbreds of the variety
I-451 showed resistance to lodging under conditions of heavy lodging
incidence. In tests of 34 accessions from Colombia, Cuba, Guatemala,
Mexico, and the United States none produced larger yields than the
varieties I-451 and I-452.

Seed treatment of rice with Granosan for the control of seedling
blight caused by Helminthosporium oryzae gave a highly significant
increase in yield. Other studies of rice diseases included field
inoculations, testing of varieties for resistance to H. orysas and
tests of variation within the fungus. '

Soil fumigation with various chemicals for control of nematodes
on roots of tomato and okra plants showed that infeetation was reduc-
od greatly and the yield increased., Fumigation of tobacco seedbeds
was also effective against damping-off organisms, but reinfection oc-
curred.

Satisfactory control of most broad-leaved weeds in sugar cane
has been obtained with 2,4-D at rates of one to two pounds to the
acre. Post-emergence applications have usually been more successful
than pre-emergencs.

A mixtureo 2D and 2,4,5-T in equal proportions at the rate of
four pounds to the acre has shown promise for brush control in pastures.
Repeat applications have been necessary in heavily infested pastures.

Sevéral herbicides used for tests of weed control in coffee have
been found 40 be injurious to the trees. Amine salts and the butoxy
ethonol esters of 2,4~D produced less injury to the coffee than the
isopropyl ester. Diesel oil emulsions appeared to improve the kill
of weeds and to reduce the injury to the coffee trees.

. ar

A field test of various adhesive agents with SR-406 made on the
Morada Blanca variety of potatoes showed good results from weekly ap-
plications. The yield was 452 bushels to the acre. Biweekly applica-
tions -produced 281 bushels and the untreated 155 bushels to the acre.

During the year 250 plant introductions were added to the various
collections. These included several varieties and types of coffee from
Bragil, Guatemala, and Ethiopia; potatoes from Holland; a collection of
cowpeas from Florida; sweet potatoes from Louisiana; corn from the
United States Department of Agriculture; and various ornamentals from
several countries. Thirty-nine requests from nearly all of the American
countries, Burope, Africa, and the Philippines were received and filled
for seed and other propagating material.
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The herbarium received over 3,000 specimens of plants from else-
where and 297 were collected in Costa Rica. All of the plants collect-
ed in Costa Rica were identified by Dr. Paul Standley, Escuela Agricola
Panamericana in Honduras, This lot included four new species,

Coffes

Project No. 206. Plant rovemen reedi. selection and
propagation (Donald R, Fiester).

During the year the variety collection was reorganized and the num-
ber of trees per variety reduced from &4 to 16, allowing a larger number
of types to be planted in the area set aside for this collection. Sixty-
seven new varieties from Honduras, GuiAtemala, Ethiopia, Brazil, and
Costa Rica were received and planted.

In the variety collection the first crop was harvested from 19 va-
rieties, and small samples of seed were sent to fill requests from Depart-
ments of Agriculture in Liberia, Argentina, Mexico, Panama,and Bolivia.

Fortv-three selected progemy blocks were planted for field observa-
tion. Eighty-two selections were made by the Costa Rican Ministry of
Agriculture and planted in the Meseta Central. Some 243 selected obser-
vation plots of 16 trees each were planted.

Measurements of plant height and stem diameter were made on 7,272
of the progeny trees in the nursery. Trees of selected lines were
transplanted to recorded positions in the observation plots so that
growth measurements may be continuous throughout their growth and pro-
duction. Growth data of 2,676 trees already existing in the observa-
tion plots were also taken., Yield records from the first light crop
of the progenies were made and recorded. The collection of unusual
plants was revised, and 82 types were added.

Thirty-five selected coffee lines been propagated by cuttings in
order to mmltiply the available material for use in comparison of seed
and cutting and for experimental plantings where elimination of genmetic
variation is desired. Seed of 100 individual-tree selections nade in
Costa Rica, El Salvador, and Guatemala were received and planted in the
mursery. This material is destined for a study to be conducted by Dr.
He F. Robinson of the Statistical Institute of the University of North
Carolina on progeny selection.

Individual yield records of 120 coffee trees, half of which are
growing in full sun and the remainder growing under legume shade trees,
were contimed for the forth consecutive year. During the past four
years three of the trees (approximate tree age 20 years) growing under
shade and seventeen trees in full sun have died. Of the highest ten
trees in yield six were located in the shade plot and four were from
the sun plot. Yields varied from 16 lbs. of coffee in cherry for the
highest tree to 2 ounces for the least productive tree. No pruning has
been made in these plots for the past five years.
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Project Mo, 232 Cultural Practices--Methods of planting,

culture, pruni fertiligi etc.
ZD'onaldA. Re Fiesters

. Stem diameters of 400 trees in the cultural practices experiment
~ were taken on February 16, 1952.

From stem diameter measurements, the deep.shoveling treatment re-
sulted in greater growth than any other treatment with highly signifi-
cant odds. There was no significant difference between the mmlch and
shallow shoveling (weed-covered) treatments, but they were significantly
better than all treatments except deep shoveling. The reason for the
increasedgrowth in the deep-cultivation treatment (shoveled to a depth
of 5 inches) is not explained and camnot be considered conclusive. The
experiment was planted during December 1949 and has received three to
four applications of the various treatments anmally since planting.
Two treatments, cultivation and cover crop, have proven impractical and
may have to be eliminated. The former has caused severe damage to the
coffee trees during application of the treatment, and the latter has
been extremely difficult to maintain free of weeds under the existing
shade. The cover crop used has been Indigofera endecaphylla.

Complete yield data, not yet analyzed for significance, show some- -
what similar trends in production as shown by trunk diameter measure-
ments made in February.

A severe soil deficiency has appeared with the heavy crop borne >
this year. Soil samples from all plots have been made and sent to the
Ministry of Agricylture of Costa Rica for analysis.

A planting distance experiment, comparing eight planting distances
under sun and shade, was started during the year. The distances used
vary from 1,800 to 7,500 trees per manzana. A total of 7,400 trees are
included in the study.

An experiment comparing growth of Bourbon and Typica varieties of
coffee was planted for the Shell Project and will be under the direction
of Dr. Olsen. A planting of 1,200 trees was made under shade for the
‘Esso Project. This study of the influence of the type of ground cover
on the growth and yield of coffee will be under the direction of Br. Havis.

A preliminary trial on the storage of herbaceous stems of coffee
during shipment was made during the year. Material consisting of sev-
eral nodes, with leaves, were cut in the commercial coffee planting and -
packed in Pliofilm bags, polyethylene sheet, and waxed paper. No pack-
ing method was satisfactory for over 12 days of storage. The Pliofilm
bags gave better results than the polyethylene sheet when stored at
ordinary room temperatures. Cuttings made from the material alive
after 12 days was planted in the propagation bins and rooted satisfac-
torily. ’ ’
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A coffee nursery consisting of 25,000 seedlings was planted for
a series of nursery experiments by the staff. The nursery trials on plant-
ing distances and fertilizer application have not been evaluated for
growth differences.

Project No, 208 Physiological and Ecological Studies (Paulo
de T, Alvim

l. Mineral nutrition. In an experiment to study mineral matrition
of coffee seedlings 18 treatments, including six minor elements, lime,
sulphur, and magnesium, were used. Disease incidence (Cercospora on
the leaves and probably Rhizoctonia on the roots) was very severe in all
treatments except sulphur at 1,500 Kg. per hectare. By the end of the
year this treatment was the only one in which most of the plants were
still alive and showing good growth. No spray was used to control dis-
ease, The pH of the soil was lowered to 3.6. It appeared that the ac-
tion of sulphur was to control soil-borne diseases rather than to correct
deficiency. Application of 500 Kg. of sulphur per hectare had little
effect on controlling disease.

2. "Café Macho". Ieaf analyses have shown that coffee plants af-
fected with the malady known as ®"Café Macho® had an average of 803.9
ppm. of Mn, whereas healthy plants growing in the same region (Grecia)
had only 165.7 ppm. This zinc content was, respectively, 15.2 and
20.9 ppm. (Maria E. Peralta).

Symptoms of "Café Macho" were induced in healthy coffee plants
growing in Turrialba by placing 20 mg. of MnClp in holes bored in the
trunk. Bean seedlings growing in %Café Macho" soils exhibited typical
symptoms of manganese toxicity, which could be corrected by applica-
tion of CaCO3 to the soil (raising the pH from 4.7 to 7.5). These re-
sults indicate that "Café Macho® may result from Mn toxicity.

3. Stomatal movement. When light intensity was higher than 8,000
foot candles, stomatal opening of coffee leaves exposed to direct sun-
light ‘decreased to-about half of the maximum opening. Light intensity
reaches as high as 18,000 or 20,000 in Turrialba. Shaded leaves mantain-
ed their stomata wide open throughtout the day. As mentioned in previous
"~ reports, cacao leaves did not decrease their stomatal opening when expos-
ed to direct sunlight.

These studies on stanatal openings have been made by means of an
improved infiltration technique which was developed in cooperation with
Dr. Havis, It consists of using solutions of various surface tensions
or degree of penetrability obtained by mixing the mineral oil Nujol with

. one of the following liquids: n-Dodecane, n-Tetradecane, or Bayol-D.

These mixtures have great advantage over the liquids previously recom-
mended for "infiltration® tests in that they give more accurate results
and are not toxic to the leaves. They are especially useful for experi-
ments in which it is important to preserve the leaves of the plants.



Project No. 228 Diseases and Their Control (Lucy Hastings
' Gutiérrez, Geraldo Chaves, and Octavio Ferndndegz)

Seedling and nursery diseases have been found a liniting factor in
preduction of healthy coffee trees. Plantings have suffered from direct
early losses and especially from retarded, irregular, and sickly growth
of the remaining plants. The problem has been one of soil-borne infee-
tion due largely t~ Rhisoctonia, though Cercospora, Fusarium, and occa-
sionally Sclerotiun have also been involved. Under dry conditions after
transplanting to unshaded areas, these plants have been seriously in-
fected by Cercospora and later by Colletotrichum. Early tests at con-
trol in greenhouse flats with artificially inoculated soil showed highly
significant reduction in loss in the case of the first two fungi with
formaldehyde and Arasan soil treatments prior to planting. Chemotherapy
has been under study as an approach to control in 6 tests of dipping
roots at transplanting, soil drenches, and laboratory testing for lethal
concentrations of various chemicals with considerable premise for scame
of these. Nutritional relationships to the disease have been under
study. (lucy Hastings Gutiérres)

An experiment has been conducted in an unshaded coffee nursery in
which weekly sprays of SR-406, Fermate, 0S-377C, 08-377D, and iron
ditrate were applied for a period of 7 months. Unsprayed plants were
all dead by the end of 5 months, from attacks of Colletotrichum and
Cercospora. Plants sprayed with SR-406 and Fermate showed morona
growth and a low percentage of infected leaves. The other treatments
were markedly poorer than those fungicides, but better than the un-
sprayed check. (Geraldo Chaves and Octavio Ferndndes)

Studies of the severe Colletotrichum die-back and leaf infections
of coffee of this region have been continmhed. In nursery spray trials
with weekly and biweekly applications of 6 fungicides, Fermate has
again shown consistent and highly significant control of the disease
which killed more than 60% of the branches produced in the check plots
during the 12 months of this spray test. In commercial spraying of
young trees, die-back counts have also shown highly significant improve- .
ment for Fermate as compared to unsprayed trees. Analyses of data ac-
cumulated during the past year on heavy incidence of die-back and raine
fall haw shown a positive correlation. Investigations of mutritional
relationships to this d*cease have so far been inconclusive. (Lucy
Hastings Gutiérres) .

Project No, 207 Insects, Other Pests, and Their Control -
' ' Coffee-Root Mealy Bugs Zmuo Viales

1. Effects of the pest upon infested plants. Dr. P. G. Sylvain,
during the first quarter of this year, made analyses of total ash on

six of the samples of leaves from infested and uninfested coffee plants.
Total ash content was steadily higher on the uninfested samples, aver-
ageing 7.46% vs. 6.54%.
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- Stem diameter measurements from the 460 young coffee trees sub-
Ject to a preventive chemical control test showed very little growth
for all the treated or untreated trees when taken after the dry season
(measurements taken in April), but 6 months later the average growth
rate for the plants treated with some of the most effective chemicals
against the coccid-ant complex was higher than that of the untreated
coffee plants. There may be a possibility of a growth factor influence
from the chemicals used, not directly related to insect control.

2. Resistance trial. Two six-months'counts during 1952 indicate
that three coffee types have maintained the moderate to high degree
of resistance shown in previous observations to the coffee-root mealy
bugs Geoccocus coffeae (Laing) and Neorhisoecus coffeae Green in the
Alajuela area. On the other hand, malupe, Blue Mountain, Purpurascens,
Arabiga, Abeokuta, Erecta, Sumatrzs, San Ramén, and Padang types were
among those with higher infestation.

During the last quarter of the year, with the cooperation of
Donald R. Fiester, cuttings were collected fram seven of the most
promising coffee types for studies of resistance to the mealy bug.
These cuttings were brought to Turrialba for multiplication, prelimi-
nary grafting tests, and further screening under severe artificial
infestation.

3. Preventive chemical coptrol. Up to the last observation con-
ducted in September Dieldrin and Chlordane, either as emulsion or
suspension, Aldrin emulsion, and BHC suspension, when mixed with the
soil at transplanting time (June 1951) prevented the coffee trees from
root mealy-bug infestation. Dieldrin and Chlordane dust treatwments
showed some trees being infested. The same chemicals applied only
to the walls of the transplanting holes protected the coffee trees .
for a period of nine months, showing slightly increasing infestation
thereafter. All the 48 trees under different treatments with the
insecticide Otoba, of plant origin, are infested and all untreated
trees continued to be infdsted.

An attempt was made to get the chemicals into the soil by pouring
a water suspension or water emmlsion of the insecticides into a basin
around the young trees included in the experiment mentioned above.
Three grams of the insecticide in three quarts of water were poured
into a basin, 1% feet in radius, around the base of the tree and also
in a similar basin on treeless soil nearby. Exploratory bio-assays
were made to determine how deep the chemicals penetrated in given peri-
ods of time. Samples of soil were taken at depths of 1, 2, 4, 8, and
12 inches and at intervals of 24 hours, 7, 14, and 28 days. The basins
were left open for a week after the insecticide application to allow
rain to accumulate and help in the penetration of the chemicals., Rain-
fall was very heavy during the first 10 days following application.
Soil samples were brought to Turrialba, mixed with banana and exposed
to vestigial-winged Drosophila flies to be bio-analyzed. The prelimi-
nary results thus obtained on the soil tested showed that! (1) Aldrin
emulsion progressed one inch deep during the first 24 hours, eight
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inches in 7 days, and twelve inches at the l4th day (No deeper samples
were taken), The Aldrin emulsion reached as far as four inches deep in
28 days in treeless soil. (2) The Dieldrin and Chlordane emmlsions
used seamed to have progressed at a slower pace taking from one to two
weeks longer time than Aldrin to reach the same depth. (3) Wettable
-power farmulations of these insecticides hardly reached the second inch
into treeless soil four weeks after application.

Food Crops
Project N°® 209 Patato Improvement (E. H. Casseres)

Potatoes were grown at four locations in the highlands during 1952
for study or increase. Progress was made in determining the adaptation,
disease resistance, and yielding ability of a large new group of seed-
lings and varieties, involving 300 tuber samples from Cornell University,
including some originally from the United States Department of Agriculture
and 26 samples from Pennsylvania State 00].lege° Records were kept during
the growing season. At harvest 78 samples were worthy of saving for
further increase and evaluation. Of this group , 39 seedlings showed
considerable advantage over other materials by thelr high degree of resist-
ance to Phytophthora infestans and good yield.

In a yield experiment near Cartago, the late blight-resistant varie-
ties Harford, Cortland, and Kennebec gave similar high yields at the
average rate of 373 bushels per acre. Cornell seedling DUA-2 produced at
the rate of 437 bushels per acre, a yield of nearly 3 times that of the
main local variety Morada Blanca. Since no fungicides were used, the later
susceptible variety was killed by the fungus by mid-season, while the
other resistant varieties matured normally. DUA-2 and Kennebec also out-
yielded the local variety by almost 4 to 1 in a yield test conducted by
agronomists of the Costa Rican Ministry of Agriculture.

Plans were made for naming and introducing cooperatively seedling
DUA-2 and two others of merit, also fran Cornell, which have been under
study and increase since l9h8.

Of eleven Dutch varieties tested, Alpha, Voran, Gloria, and Ackersegen
gave the highest yields. All varieties showeg a high incidence of P.
infestans early in the season. Fungicides were not applied.

Pentaclorophenol (6 1bs. in 100 gals. of water per acre), used as a
vine killer on mature potato plants, gave excellent results. Ethylene
chlorhydrin gas, used in a cooperative test by the Costa Rican Ministry of
Agriculture, broke the dormancy of Kennebec seed potatoes after the standard
5-day period of treatment. ,

Project N® 210 Vegetable Breeding and Variety Testing (N.F.
Thomay, E. H. Casseres, and H.C. Thompson)

Vegetable breeding and variety testing continued in 1952 with the fur-
ther testing, selection, increase, and seed distribution of varieties devel-
oped by the Institute and with the testing of varieties developed by other
organizations,
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Seeds of the Institute's sweet pepper variety Milfruto, sweet corn
variety Chirripé Dulce, and pumpkin variety Peraoro were distributed
to about 60 agricultural arganisations in this hemisphere for testing
and further increase. Milfruto pepper has shown a lower incidence of -
diseases and higher yields than any of the 15 imported sweet pepper va-
rieties with which it has been compared in Turrialba. Chirripé Dulce
is of better eating quality than other varieties of corn which gave
camparable yields at the Institute. Peraoro pumpkin is especially
re¢commended for its high nutritive value. Analysis by the Nutrition "
Institute of Central America and Panama showed it to be more than twice
as high in content of carotenoids as the test sample of crecle pumpkins.
Milfruto swet pepper tas described in more detail im a technical note
in Turrialba Vol. 2, Mumber 3. Descriptions of Chirripé Dulce sweet"
corn and Peraoro pumpkin have been prepared for inclusion as nm notes
in a forthcoming issue of Turrialba.

Trials of vegetable varieties included some previously untested
and inadequately tested varieties of tomato, sreet potato, broccoli,
caulifrower, celery, cabbage, eggplant, garden pea, lima bean, and
sweet pepper. The introductions which appear to be superior to va-
rieties previously tested inclunde Puerto Rico No. 3 sweet potato and
Piracicaba (Brazil) Green Sprouting broccoli.

Project No, 211 Vegetable Insects, Other Pests, and Their
Control - Tropical Sweet-Potato Weevil
(Bailio TTale snd K. F. Thomas) o

During the early part of the year the second comparative field
test on control of the sweet-potato weevil was completed. The insecti-
cides were applied to the soil before planting. In addition to deter-
mining the effectiveness of the various insecticides on comtrol of the
weevil, bio-analyses were made for possible contamination of the sweet

potato root by the chemicals applied. The data obtained indicate the
following:

1, Dieldrin gave the best results as expreassed in the least infesta-
tion, and the highest marketable yield. The increase in yield for the
treatments over the untreated was 561, 579, and 572 percent for the
suspension, emulsion and dust, respectively. No significant difference
was found for Dieldrin in different treatments which included three
formulations and three concentrations,

2, Aldrin was second best, even though its performance seemed to
be poorer than during the previous year. The higher vapor pressure of
Aldrin over Dieldrin exposed to a drier growing period for this experi-
ment may account for the differences. Emulsion showed a better comtrol
than wettable powder (449.5 vs. 254.9 percent over the check yields).

3. Chlordane wettable powder gave a low degree of controcl as im
previous experiments (206,3 percent over check). The emulsion form,
however, showed a mach higher control. The 55 grams per 100 sq. meters

of soil surface showed slightly better control than the other two con-
centrations of 25 and 4O grams per 100 sq. meters.
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4o Lindane was used only as water suspension. Results for the 40

and 4, grams per 100 sq. meters of soil surface were similar to last
Yyear's test but much lower for the 25-gram treatment. The average yleld
for Lindane was 310.,5 percent over the check.

5. The results obtained on the control of this sweet-potato weevil
were supplemented by vestigial-winged Drosophila fly bio-analyses. All
the samples so analysed, including the various Dieldrin, Aldrin and
Lindane treatments, showed fly mortality rates below that of the lower
standard level of 0.1 ppm. of the chemical involved.

Project No. 214 Bean Breeding (N. F. Thomas)

The bean breeding during 1952 consisted of variety testing, main-
tenance of superior varieties, increase and distribution of seeds of a
new variety, selection of superior plants from within several heteroge-
neous variety populations, and cross-breeding of local and imporyed va-
rieties. As additional varieties became available, they were tested in
comparison with those which had been superior in previous tests and the
superior ones are being maintained for possible use and improvement .
through breeding. The black-seeded dry bean, IAIAS No. 2015, showed
a lower incidence of Pellicularia blight and gave a yield exceeding
that of other dry-bean varieties. It was increased and distributed
under the name "Rico* to 56 agricultural organizations in this hemi-
sphére for testing and further increase., High-yielding plants were se-
lected from among heterogeneous populations:.of high-yielding, red-bean
varieties and the single plant progenies (S]) are ready for comparison,
and possible line selection and increase for distribution of a superior
type of red bean. Rico was crossed with Tendergreen, lLow's Champion,
and Red Valentine snap-bean varieties; the first generation hybrids were
grown, and seeds are on hand for the first segregating populations in
which selection is to be made primarily for tender, stringless pods.

Cowpea "Chinegra® was increased and distributed for use as a black-
bean smubstitute for locations where high disease incidence makes the grow-
ing of dry beans unprofitable.

Project No, 233¢ wmm (Mario
Gutiérres G., leader, and Victor Matarrita)

A total of 123 lines inbred six generations were topcrossed and
tested for general combining ability. Data from these tests were com-
pleted recently and have not been analyzed yet; they will be included
in a future report. Forty-six of the lines tested have white endospern
and were obtained from the variety L-451; the remaining 77 are yellow-
endosperm inbredsderived from the variety I-452. One humdred and three
new inbredswere started from plants of the variety I-451 that showed
lodging resistance under conditions of heavy lodging incidence. Top-
crossed seed was obtained from most of these 31's to test thelr combin-
ing ability and ~.gronmmic performance. The superior lines will be
used in a recur. ent selection scheme, Serious difficulties were ex-
perienced in maintaining some of the long-time inbreds; seed production
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was low or nil in many cases and a high rate of protandry, that made
pollinations impossible, was observed during the second crop (August-
January) of the year. It seems logical to think that this situation
could be greatly improved by decreased rates of inbreeding such as are
obtained in breeding by recurrent selection. This possibility will be
explored.

Ten non-inbred progenies from the variety I-452, obtained by ear-
to-row selection or bi-parental control pollinations, were chosen as
yielding significantly better than the original variety. They were
recombined in all possible combinations, and the recombination product
will be tested for yleld and general performance in the next crop.

In the February-June crop 34 accessions from Colombia, Cuba,
Guatemala, Mexico, and the United States were compared for yield and
agronomic performance with the standard varieties I-451 and I-452.

None of the introductions yielded more than the controls, but ten of
them did not yield significantly less. A second test including most
of these accessions grown during the second crop had to be discarded
as a result of irregular stands caused by poor seed germination. Seed
from most of the introductions was secured and new accessions for test-
ing were obtained from workers in different countries in this hemi-
sphere.

Project No. 212 Corn Insects, Other Pests and Their Control
(Bailio Viale and J. R. Haviss
Data were obtained in the early part of the year from two campara-

tive tests designed for the chemical control of the corn-root worm
Diabrotica balteata lec. Some of the findings were:

1. Plots treated with Aldrin, Dieldrin, Toxaphene, and DDT either
as water suspensions or water emulsions did not show a single lodged
plant. Methoxychlor, Chlordane, and BHC showed a few (1-5%) lodged
plants. Check plots had from 31 to 71 percent of lodged plants.

2. In general, post-emergence applications showed a lower
Diabrotica larvae population in the roots at each of the 3 monthly
counts made than the pre-emergence treatment, but corn yields were
significantly higher in the pre-emergence treated plots. The range of
increased yields recorded over the check plots was from O percent for
the Chlordane-water suspension at 300 mgr. per hill in the post-emer-
gence treatment to 210 percent for the Toxaphene-water emulsion at
500 mgr. per hill in the pre-emergence treatment. The higher yields
were from plots treated with Toxaphene, Dieldrin, and Aldrin. The low-
er ones, from Chlordane, BHC, and DDT-treated plots, at the rates. in-
cluded in these tests. No significant differences were found at the
1% level among the four concentrations (250, 150, 70 and 30 mgrs. per
hill) and two formulations, suspension and emulsion, of Aldrin tested,
nor with the 250 mgrs. per hill of Aldrin dust. (Viale)
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A new comparative test was initiated last June in cooperation with
the Esso Project to explore the possibilities of pre-emergence cambined
applications of herbicides and insecticides. The three replicated 36
treatments included four different concentrations of Toxaphene, two of
Aldrin, and two c¢f Dieldrin alone and in combination with the herbicides
dinitro, 2,4~D, and chloro IPC., Bioc%analyses were made to determine
the possible incorporation of any of the above insecticides into the
green tissue of the corn plant or into the kernels. In general the
data indicated that: (1) Broad-leaved weed control resulted from the
applications of dinitro and 2,4-D. The chloro IPC failed to control
broad-leaved weeds or grasses. (2) There was a certain independence
of action of both types of chemicals. Diabrotica control by the
insecticide was comparable whether applied &lone or in combination with
the hervicides mentioned. ”3) One-month-old corn plant tissue from the
treated plots showed evidence of small amounts of insecticide present,
while none was detected on plants two and & half months old, and no
evidence of the insecticides listed was detected in the kernels at the
milk stage. (Viale and Havis)

This test was financed in part by the Standard 0il Development
Company .

Project No. 213 Rice Diseases (Lucy Hastings Gutiérrez)

A large part of the rice disease investigations has been on the
study of the destructive disease caused by Helminthosporium oryzae
and control measures. Rice seed treatment for comtrol of H. oryzae
seedling blight increased yleld as well as stand again in 1952. A
41./% increase in yield was found for Granosan-treated seed at 1.14 oz.
per 100 1bs. Results of a greenhouse experiment of nutritional relation-
ships to the disease have so far been inconclusive. '

In field inoculations for the 3 phases of the disease, losses from
seedling infections were greater than from leaf or head infections
though the head inoculations also resulted in a highly significant reduc-
tion in yield. A variety which had shown marked resistance in a series
of greenhouse seedling inoculations was severely infected in theie
field inoculations, indicating the need of further work in testing the
validity of the seedling reaction as a fair evaluation of resistance-
susceptibility.

Of 49 rice varieties studied for s®edling reaction to H. oryszae,
Berlin, Dourado Peludo x Fortuna, Dourado Agulha, and Kriviman Kotti
showed considerable resistance to heavy artificial inoculationms,

Isolates of H, oryzae have been compared in a muber of tests for
variation within this fungus. These isolates, approximately 175, -
have been recovered ftom various Central and South American Republics
and represent infections from all parts of the rice plant. Laboratory
and geeenhouse tests have shown a wide range in variation in physiology
and pathogenicity as well as in general appearance on culture media.

Strain differences in pathogenicity have shown consistent and highly
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significant variation, following a pattern well known in many other
organiams, and should not be cverlooked in breeding work in rice.

Project No. 215 Sugar Cane® (Jorge Leén, K. L. Olsen
Arnold Erickson,and Guillermo Esteveas

Three types of studies were made during the year as follows:

1. Xield test of three Puerto Rican varieties. These three
were compared with the standard variety P.O.J. 2878. The ylelds

per hectare were as follows: 208 tons for P.0.J. 2878, 185 for P.R.
902, 179 for P.R. 905, and 174 for P.R. 907. These differences are
not statistically significant. (Erickson)

2. Growth studies of ratoon cane. Growth data collected fram
the selected plants was compiled. The growth curve for this year
had two peaks: one reaching its maximm April 18, the second May 30.
This was followed by relatively even growth to August 8, when the cane
entered into a period of rapid elongation which culminated in flower-
ing. Growth curves for treated cane showed similar patterns “ut with
a reduction in growth 4 to 8 weeks following treatments. This was
noticeable especially in the plots treated with TCA (30 lbs.) plus

2,4-D (2 1bs.), and with plants sprayed with a combination of 0.05%

2,4-D plus 0.1% MH. The mortality among plants selected for measure-
ments was highest in the TCA plus 2,4-D plots (28.1%) and least in the
check plots (6.2%). (Esteves)

3. Flowering of sugar cane variety plots. The Institute sugar
cane variety plots include clones developed at stations ranging from
27* N. latitude to 27® S. latitude. Turrialba is located at approxi-
mately 10° N. latitude. Canal Point, Hawaii, and Puerto Rico varie-
ties began to flower during the period September 1 to 20. These va-
rieties attained nearly 100% flowering by October 27. Barbados,
Manuelita-Colombia, and Java varieties began to flower between Septem-
ber 20 and October 13, but hase not reached 100% flowering as yet.
Tucumdn and Coimbatore varieties began flowering between October 13
and 27. The Tucumdn clones had flowered completely by the first week
in December, while the Coimbatore clones had reached 50%. (Esteves)

This pro ject was financed in part by a grant from the Shell 0il

Fiber Crops
Projects Nos, 223-227. Abaca (B. B, Robinson, Wm. Loegeringy C.

H. Batchelder, and Alto Royer of the United
States Department of Agriculture)

Research on abacd, Musa textilis, is being carried on by the
United States Department of Agriculture in cooperation with the
Institute. The work includes projects on agronomy, plant breeding,




-29 -

diseases, insects, fertilizers, drainage, and soil physics. The re-
search 1s conducted in the field and laboratories at the Imstitute

and in the field at abacd plantations in Panama, Costa Rica, Honduras,
and Guatemala. In the field of agronomy, studies are in progress on
harvesting methods, weed control, plant populations, plant growth
characteristics, and land preparation. The principal disease being
investigated is tip-over which results from a deteriorated root system
which is due to a variety of causes such as activity of gophers and
insects, infection by nematodes and fungi, and envirommental conditions.
Considerable progress has been made toward an understanding of these,
and a beginning is being made on development of control practices to
prevent same of the losses. The study on fertiligers is well under
way, although results are not available§as yet. The studies on drain-
age and soil physics have shown that both are important factors in
abacd. Surveys have been made of areas possibly suitable for the pro-
duction of abacd in Central and South American countries in the inter-
est of further development in this industry.

Project No, 229 Herbicide Studies - (J. R. Havis, leader, and
_ T v 6n;5 |

Work has been done during 1952 on the following phases: (1) weed
control in coffee, (2) weed control in sugar cane, (3) brush control
in pastures, and (4) basic studies on the activity of 2,4-D.

1. Coffee - Of the several herbicides tested for weed control,
the isopropyl ester of 2,4~D, TCA (Sodium trichloroacetate), and CMU
(3 (P-chlorophenyl)-l-l-dimethylurea) have been found to be injurious
to coffee., A paper entitled "Injury to Coffee from Herbicides® has
been prepared for publication in Turrialba. Experiments have indicat-
ed that the amine salts and the butoxy ethanol esters of 2,4-D produc-
ed less injury to coffee than the isopropyl ester. Applications in
diesel o0il emulsions appeared to improve the weed kill and reduce the
injury to coffee from the two former foymulations.

None of the chemicals tested has given satisfactory control of
grasses from single applications. Experiments are dbeing conducted to
determine the value of repeated applications of herbicides for grass
control.

2. Sugar cane - Satisfactory control of most broad-leaved weeds
has been obtained with 2,4-D at rates of 1 to 2 pouhds per acre, de-
pending on the size of the weeds. Under conditions at Turrialba,
post-emergence applications have usually been more successful than
pre-emergence, Field-scale applications of 2,4-D on plots up to 2
hectares in size have been made with 3-gallon knapsack sprayers. The
results have shown this method of weed control to be economically
practical, and results have been satisfactory except where the major
weed species were resistant to the 2,4-D.
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Observations on the growth of young cane after the application of
2,4-D sprays indicated the following: (1) The isopropyl ester at 1
pound per acre could be applied safely over the tops of the plants one
or two months after planting. (2) Both the ester and the amine salt
at 2 and 4 pounds per acre were injurious when applied one month after
planting, but safe to apply over the plants two months after planting.
(3) Less injury resulted from the ester sprays directed at the base of
the plants than when applied over the tops. A paper on these studies
is being prepared for publication.

Grasses in sugar cane, particularly Paspalum fasciculatum, Panicum
purpurascens, and Cynedon dactylon remained a serious problem. TCA
has been the most promising of the several herbicides tested, although
single applications of TCA at rates up to 50 pounds per acre have not
given satisfactory control. Experiments are being conducted to deter-
mine the value of repeated applications of herbicides for grass control.

3. Pastures - A 50:50 mixture of 2,4-D and 2,4,5-T at 4 pounds
per acre has shown promise for brush control in pastures. General ob-
servations have indicated that success with these materials may be
markedly influenced by the condition of growth of the brush plants or
by soil-weather factors. Repeated applications have been necessary
in heavily-infested pastures due to (1) failure to obtain complete
coverage of all plants with hand equipment and (2) growth of annual
weeds when campetition of the brush was removed and before the grass
population had become established.

4. Basic studies on 2,4-D - The single droplet technique is, be-
ing adapted for testing the influence of carriers on the transloca-
tion and herbicidal activity of 2,4~D. The kidney bean 1s being
used as a test plant for these studies.

These studies have been financed largely by a grant from the
Standard Oil Development Company, Linden, New Jersey.

Project No. 216 Fungicide Studies (J. R. Havis, Lucy
Hastings Gutiérrez, G. M. Chaves)

A field screening test of stickers has been made during 1952.
Additional tests of stickers were started, and a laboratory test was
being developed.

A field test of various adhesive agents with SR-406 was conduct-
ed on the Morada Blanca variety of potatoes. Plots which were given
a weekly spray with SR-406 produced an average of 452 bushels per
acre. Plots sprayed biweekly produced 281 bushels. The average
yield of unsprayed plots was 155 bushels. Of the plots sprayed bi-
weekly with stickers mixed with SR-406, none gave as high a yield as
the weekly sprays of the fungicide alone, although a few showed bet-
ter results than the biweekly applications. Further field tests of
stickers are being conducted on coffee and cacao seedlings.
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A laboratory bilo-assay method 1s being developed to provide a
rapid evaluation of fungicides and stickers.

These tests were financed largely be a grant from the Standard
0il Development Company, Linden, New Jersey.

Project No, 231 Insecticide Studies (K. L. Olsen, Bmilio
iale, J. R. Havis, W. W, Neel, and Rafael

Gonzéles)

During the year the work on this project included studies on: (1)
the use of D-D in the fumigation of soil for the control of coffee
mealy bugs; (2) insecticide control of the térsalo grub in cattle, and
(3) methods for testing stickers for use with insecticides.

1. D-D on control of meal - A preliminary study was made
with D-D (Dichloropropane-dichloropropene) in the fumigation of the
soil adjacent to coffee trees to obtain information on the toxicity
of D-D to the coffee root mealy bugs Neorhizoecus coffeae Green and
Geococcus coffese (Laing). Applications were made at the rate of
21 gallons per acre at depths of 6, 12, and 18 inches, spacing the
injections 1 foot apart and at varying distances from the tree of 3,
1, and 1% feet, covering a total area of 25-30 sq. feet around the
tree. Results obtained in the control of the mealy bugs and their
attendant ants look promising. Phytotoxicity symptoms appeared in
two trees only--a slight wilting and yellowing and appearance of
browr spots on some leaves. Further work is planned using chlori-
nated insecticides alone and in combination with D-D. This study
was financed in part by a grant from the Shell 0il Company.. (Rafael
Gongiles) . .

2. Insecticide control of térsalo grub - The chemical control
experiments include: Zl) a Toxaphene emulsion stability test at the
Cortés Finca, Atirro, (2) spraying tests at the Institute consisting
of different concentrations and time interval studies, (3) a compara-
tive insecticide test at Finca Azul consisting of the spray applica-
tion of Toxaphene, Aldrin, and a DDT-BHC mixture, and (4) a test at
the Finca ILa Roncha consisting of the spraying of recommended insecti-
cides on dairy cattle.

A trapping survey under way in the Institute vicinity since July
to capture egg-carriers of the térsalo fly has revealed that one
muscid species, Sarcoprommwsca arcuata (Town.) is the chief egg-car-
rier of the collected dipterous specimens. The collection of only
one other muscid egg-carrying species, in much smaller numbers than
the first named species, has been made.

Fundamental studies of larval development with guinea pigs have
been initiated. '

This study has been financed largely Ly a grent from the Standard
0il Development Company, Linden, New Jersey.
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3. Study of methods for testing stickers - Assays have been con-
ducted to find practical and quick means to evaluate stickers to be

used on insecticidal applications in the tropics. Two sets of tests
were carried out--one using a highly toxic highly residual chlorinated
hydrocarbon, Dieldrin, and another with a less toxic and residual chlo-
rinated camphene, Toxaphene. The chemically pure insecticides were
put in xylene solution and used Triton X-100 as emulsifier. Concentra-
tions were 0.1% for Dieldrin and 0.5% for the Toxaphene. Six different
stickers were tested to determine the efficacy of the method. The meth-
od consisted in exposing vestigial-winged Droeoph.‘l.'h flies to treated
banana leaves. Each insecticide included four replications with one
banana tree per replication., On each plant all treatments were repre-
sented, one leaf per treatment. Half of the leaf received application
on the upper side, the other half on the under side. De Vilbiss hand
atomizers were used for the applications. At intervals of 2 hours, and
3, 8, 13, 18 and 23 days, following application time, carefully measur-
ed sections of the differently treated and untreated banana leaves were
placed in Dixie cups and exposed to 20 Drosophila flies for a period of
24 hours, Curves of mortality were drawn and properly compared.

Results seem to indicate that the method used is a reliable one to
compare the value of stickers to be used with insecticides. The mortal-
ity of the flies sas uniformily lower for Toxaphene than for Dieldrin as
the post application time increased, but for both tests the results were
comparable. (Emilio Yiale)

Project No, 217 Growth Regulating Materials (K. L. Olsen
o and Guillermo Esteves with cooperation of

Victor Pérez)

1. Pineapple flowering - In a preliminary experiment it was found
that naphthalene acetic acid, 2,4-dicholophenoxyacetic acid, and 2,4,5-

trichlorophenoxyacetic acid showed marked stimmlation of flower initia-
tion. Triiodobenzoic acid, which has stimulated the induchion of flow-
ers on tomatoes, did not increase flowering of pineapple plants.

In another experiment various rates of maleic hydrazide (MH) were
applied alone and in combination with naphthalene acetic acid (NAA).
At the lower amounts of MH per plant (25 mg., 50 mg., and 125 mg.) stimu-
lation of flowering was obtained. At the rate of 250 mg. MH per plant
flowering and growth of new leaves were inhibited. Fifteen weeks after
the applications were made, all plants treated with NAA and NAA in com-
bination with the two lower concentrations of MH had flowered. The
fruit on the plants treated with 125 mg. MH alone or in combination with
NAA were deformed. The results of this experiment do not support the
idea that MH is an anti-auxin. (Olsen)

2. Chemical defoliation of coffee - Several cotton-type defoliants
have been used, such as pentachlorophenol, sodium chlorate, and calcium
cyanamide. Various experiments were conducted utilizing different
concentrations of each material. In general the results were somewhat
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erratic, and it does not appear that any of these materials would give
practical defoliation without injury to the tips of the growing stems
Growth regulating chemicals of the hormone-type have been assembled -
and further work is planned with these materials. (Olsen)

3. Ireatment of sugar cane seed pieces with growth-regulating
substances - Seed pieces were placed in the furrow and sprayed with

three hormone-type materials, Counts of the number of primary and
secondary shoots showed no significant differences between treated and
check plots. Seed pieces consisting of a single node plus correspond-
ing internode from top, middle, and bottom sections of cane stalks
were treated with 10 hormone-type materials. Each material was ap-
plied in three forms: lanolin, talc, and quick-dip solution. The
growth of each shoot was recorded periodically, and at 2 months the
plants were harvested. ‘Green and dry weights were taken and percent
of dry weight calculated. These data are being analyzed. (Bsteves
and Olsen) .

k. Pre-harvest fruit drop in coffee - At the time of chemical
application, the fruit on any one branch was in all stages of ripeness.
Therefore, three applications at five-day intervals were made using
several different materials. These were applied to the leaves and
fruit as a spray. In general, there was very little fruit drop this
season., Only maleic hydrazide (600 ppm) burned the fruit and increas-
ed fruit drop. The fruit treated with 2,4-D (4O ppm) developed a
deeper red coloration and was eaten by animals. (Olsen)

These studies were financed largely by a grant from the Shell
0i1 Company.

Project No, 221 Soil FumigationX (K. L. Olsen, leader,
' ' o L. Erickson, Lucy Hastings Gutiérres,
W. Q. Loegering, N. F. Thomas, and G, Esteves)

- 1o PFumigant and insecticidal applications against root-kmot
nematodes - Soil treatments were made with the two soil fumigahts,
Dowfume W-40 (ethyleme dibromide) and D-D (Dichloropropane-dichlofo-
propene), and the two insecticides, Aldrin and Parathion. Tomato and
okra were seeded directly to the tieated plots. It was found that the
infestation of the root-knot nematode on these two test plants was re-
duced greatly in all plots treated with the soil fumigants. Increased
yields of both okra and tomato were obtained only from the plots treat-
ed with the soil fumigants. A technical report on this work is being
prepared for Turrialba. (Olsen and Thomas)

2. Soil fumigation of coffee seedbed and nursery - Soil treat-
ments, including arasan, formaldehyde, and four soil fumigants, were

made in coffee seedbeds. Initial counts indicated retarded germina-
tion in the soil fumigation plots, but at the time of transplanting
there was no significant différence. Seedlings were transplanted
into the nursery where the same treatments had been made, Disease is
a major problem, however, and no significant control has been obtain-
ed by any of the treatments. (Olsen and Hastings)
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3. Seedbed fumigation against damping-off of tobacco - Several

fumigants, arasar, ind formaldehyde have been employed on this problem.
The indication is that the soil fimigants were effective against the
causative organism, but the reirfe. tion occurred. Further work is
planned to clarify this point. .(Olsen)

4. D-D fumigation for.abacd - Seed pieces planted in treated soil
developed more plants per mat, had more roots per plant and a greater
rate of growth in height than those in the check plots. These results
were the same eight months after treatment, although no significant
difference was evident at this time between numbers of nematodes in
roots from treated and non-treated soil. (Olsen and Loegering)

5. Fumigation against Panama disease - Eight months after plant-
ing the seed pieces, the banana plants were cut and examined for traces
of Panama disease. At this time the location of,the infected plants
could not be correlated with the original points of infection. Although
the plots injected with the higher rate of brominated D-D had fewer
infected plants, no significant control was obtained. (Olsen)

6. Soil fumigation for sugar cane - Treatments were made employ-
ing three fumigants. At four months the smallest increase in mmber
of plants over the control was 17% with the treatments being about
equal. At six months the treatments still exhibited superiority over
the check. The general growth of the cane did not seem to be altered
by the treatments. (Esteves and Olsen)

7. Soil fumigation in cacao seedbeds - Various experiments have
been started with ‘cacao,but in all cases vary poor and erratic germina-

tion was obtained. This has made it impossible to evaluate the effect
of the soil treatments. Future work is planned on this project. (Olsen
and Erickson)

8. General - Other treatments have been made in a Hevea mursery
and in the field as pre-transplanting treatments for coffee. No re-
sults have been obtained on these treatments as yet. (Olsen, Esteves,
and Pernéndeg)

General Studies

Project No. 234 Herbarium and Botanical Studies. (Jorge Leén
' leader, and José Cérdoba) '

Although the leader of this project has been on leave for study at
the Missouri Botamical Garden, the work on the project has been contimu- :
ed. During the year, 297 specimens were sent to Dr. Paul Standley, ‘
Escuela Agricola Pamamericana in Honduras, for identification. Four l
new species were included in the collection as follows: |

chariantha Standley and L. Williams ‘
Anguria Cordobae n " »
Amai longi " " "
Hourirls Socoets .o, . |
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The herbarium received 620 specimens from Dr. Hugh H. Iltis of
the Missouri Botanical Garden and 2,548 from Jorge Leén of the same
institution.

Specimens from the Institute were sent to Dr. H. Stehle, Direc-
tor des Recherches Agronomique, Base-Terre, Guadaloupe, and to Dr.
J. Swallen, Smithsonian Institution, Washington, D.C.

The cbllection of economic plants has been maintained, and some
additions were made during the year. )
.Pro';]ect No. 220 'Plant Colléctions and Maintenance of Stocks

‘(Arnold L. Erickson, Jorge Leén, leaders,
and José Cérdoba)

During the year 250 plant introductions were made to the various
collections, 37 being in the last quarter.. Included in the introduc-
tions were several varieties of Coffea arahica from Guatemala, Ethiopia,
and Brazil; potatoes fram Holland; a collaction of cowpeas from the
Florida Agricultural Experiment Station; sweet potatoes from Louisiana
Experiment Station; cormn from the United States Department of Agricul-
ture; and various ornamental plants of economic value, Thirty-nine
requests from nearly all of the American countries and from Europe,
Africa, and the Philippines were received and filled for seed and
other propagating material, :

A list of plant material available for distribution was made and
sent to interested organizations and individuals.

Seed of varieties of several crops developed by Institute staff
members was produced and distributed widely, as indicated in the re-
ports on projects 209, 210, and 214.

Project No. 219 Plant Disease Survey - Miscellaneous Disease
Investigations % ZLucy Hastings Gutiérrez)

During the year, a number of identifications have been made of
organisms causing diseases of various crops. These have been from
collections of seed-borne pathogens, from disease problems observed
at this Institute, from investigations in cooperation with other Plant
Industry technicians of this Institute, the Costa Rican Ministry of
Agriculture, STICA agents, farmers, and occasionally from outside
Costa Rica. Attention has been called to the more serious of these
disease problems, with special study of the pathogens in some cases.
Control measures have been suggested wherever possible. Identifica-
tions have comprised 59 organisms involving 18 crops.

Project No. 230 Seed Studies——Disease, Stora rmination
(Tucy Hastings Gutiérrez)
Work on the serious reduction in quality of seed rice during

storage under prevailing unfavorable conditions of high humidities
and temperatures has been contimued. A series of tests has been .
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. completed for germination, early development, and disease incidence
fer variously stored rice run at intervals of 0, 1, 2, 4, 6, and 12
months. Examinations of the microflora involved have shown that,
where germination was greatly reduced, this was directly correlated
with high percentages of Helminthosporium oryzae. The data from
these tests, which involved studies of approximately 75,000 seeds,
have shown that rice seed viability can be greatly prolonged and the
seed maintained in good condition when carefully dried to 9% mois-
ture, treated with the seed disinfectant Granosan or Granosan M at
1 oz. per 100 1lbs., and kept in air tight containers.

Project No, 218 Insect Collections and Taxonomic Studie
Theilio Viale)

During the year, with the cooperation of the Smithsonian Imstitu-
tions and the Division of Insect Detection and Identification of the
United States Department of Agriculture in Washington, D.C. over -
1,000 classified specimens have been added to the collection. They
include some 350 different species particularly related to our tropi-
cal economic crop plants. The majority were collected in Costa Rica
and some are from Colommbia, Brasil, Guatemala, Honduras, Nicaragua,
and El Salvador.

INTER-AMERICAN CACAO CENTER
George F. Bowman
Introduction

The vear has been marked by increased yield and increased profits
in the demonstration farm, by greatly increased interest of local farm-
ers in this farm,and by a very gratifying close cooperation with the
local extension office, the Servicio Técnico Interamericano de Coopera-
cién Agricola (STICA). ‘

In research we can note a rapid increase in understanding of the
physiology of cacao and in improved propagation techniques adapted to
the needs of the small farmer. These are covered in separate reports.

Of special interest is the Fourth Meeting of the Inter-American
Technical Cacao Committee. This meeting was an unqualified success,
due in large part to the efforts made by the Empresa para Renovacién
de Cacao C.A. and all the other agricultural entities of Ecuador to
organize and conduct the meeting.

Demostration Farm

The farm made a net profit of more than $13,000 over and abore an
estimated rental of $25 per hectare and estimated depreciation reserves
for the machinery. The actual net cash return to the Cacao Center was
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$16,500 on the 88,66 hectares under cultivation. This was inm spite
of the very high cost of supervision. On a commercial farm this ad-
ministrative organization could easily manage 250 hectares, reducing
the cost per hectare to about 35% of the amount spent at la Lola.

The profits were reduced for this period also by the lower yield
during the months camprised in this calculation. The November-Decem-
ber crop of 1952 was later than usual and will spread well into Jamu-
ary and February of 1953.

The year was rather dry, and infection was lower than normally,
but heavy rains and continued cloudiness in December have caused a
severe outbreak of disease that may be reflected in early 1953 by a
wider variation between sprayed and unsprayed parts of the farm.

Records of the fungicide plots indicate that the beneficial ef-
fects of spraying with Bordeaux mixture are carried over for a number
of months after spraying has been discontinued. This constitutes a
danger to the grower who is inexperienced in disease control, since
he is likely to stop spraying and gain a short-term benefit at the
cost of future production.

The unshaded section is still continuing to increase in produc-
tion, and all indications are that disease control and increased
light can increase yield markedly. Also of interest is the steadily
increasing productivity of all areas treated with zinc compounds.

During the year a new propagator was designed to permit rooting
of cuttings in soil in bamboo pots. By use of jute covers kept moist
by capillarity from an overhead trough, this propagator eliminates the
need for contimuous supervision. The rooting of plants in pots avoids
necessity for transplanting except for final field placement.

A long series of trials with bench grafting methods indicated
that cleft grafting of young seedlings is possible if the entire scion
and graft are covered with paraffin,

Research
Project No. 205 Propagation and Nursery Practices (George

F. Bowman, leader, Wrancisco Garcia, Paulo de
T. Alvim, as¥ Ashold L. Erickson)

During the latter half of 1951 and all of 1952 exploratory tests
have been conducted at the Inter-American Cacao Center by George F.
Bowman and Francisco Garcia to select a method of bench grafting
young cacao seedlings. The objective is to select for further study
a method which is not complicated, will give a relatively high percent-
age of success, and allows the most rapid possible work at the bench.

Exploratory trials of bench grafting techniques were planned to
test variation in treatments under the following main divisions: (a)
stock, (b) scion, (c) fungicidal treatment, (d) technique of grafting,
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(e) post-treatment with growth regulators, (f) tying and wrapping, (g)
post-treatment of grated plant, and (h) planting or heeling out. More
than 140 variations were tested, with at least ten and usually twenty
or more plants per trial. Records were kept on the number of plants
surviving at the end of two, three, and four weeks or more after treat-
ment .

‘More than 100 variations were tried using 10, 20 or more plants
per treatment., After 2, 3, and 4 weeks of treatment observations
were made of the number of living plants. :

The most promising. techniques of all those tried can be describ-
ed as follows: Seedling plants of 1 to 3 cm. in trunk diameter below
the cotyledons (6 months to one year in age) are pulled up irom the
mrsery and cut off squarely just below the cotyledons. Roots are
trimmed to leave clean cuts. Scions of 2 to 5 buds are taken from
mature wood of the last two flushes of young trees, and the leaves
are cut off immediately, leaving part of the petioles. At the bench
the stock plant is recut squarely and a shallow split made on one
diameter. The scion is prepared with a double wedge cut and vushed
down into the split stock, extending the split and making a solid con-
nection of the cambium layers, maintanined by the natural pressure
of the split stock. No wrapping is required, but the entire scion,
graft .area, and split section of the stock are immersed momentarily
in melted paraffin wax at 55° to 60°C. The plant is then planted in
a mursery bed, under shade, and kept well watered. It has been found
advisable to supply the young plants with additional nitrates during
the first few weeks.

With this technique it has been found possible, with practice,
to secure 75% or more successful unioms and 50% or more surviving
plants for field transplanting. With very little practice the man
at the bench can graft more than 100 plants per hour with this method.
(Bowman and Garcila)

The propagation of plant material for planting at Turrialba has
continued. Seedlings of 6 clones 18 being grown in bamboo pots.
The material to be used for rootstocks and rooted cuttings are grow-
ing in nursery beds. land has been prepared and seed of Crotalaria
has been planted for temporary shade for the planting on Institute
land at Turrialba. (Erickson)

Experiments on the rootings of cuttings are discussed in another
section.

Project No. 203 Physiological and Ecological Studie (Panlo
: de T, Alvim, leader, George F. Bowman and
. Francisco Garcia)
1. Influence of shading on cacao seedlings. Growth measurements
(on a ‘weight basis) of seedlings grown under four different light
intensities’ (0, 25, 50,and 80% shade) indicated that the shade require-
ment of cacao tends to decrease as the seedlings get older. During the




-39 -

first two months the highest growth rate was under 50% shade; from two
to four months after planting, the highest growth rate was under 25%
shade; from four to six months there was practically no difference be-
tween full sunlight and 25% shade., Disease incidence was higher at
full sunlight (66.4% of the leaves infected) and lowest at 50% shade
(22.8% of the leaves infected). At 25% and 80% shade disease infec-
tion was about the same (37.3% and 38.8%, respectively). Leaf defor-
mation (crinkled) decreased with light intensity' (52.4, 35.0, 31.3,
and 3.3% of crinkled leaves at respectively O, 25, 50, and 80% shade).

Three experiments have been conducted for the purpose of studying
the response of cacao seedlings to "sHading"” at night with a celloglass
cover. Results with young seedlings (up to 46 days old) have shown
that plants shaded only during the day had about 70% of the dry weight
of the seedlings shaded day and night, and about 60% of the mumber of
leaves. Seedlings shaded only during night had about 4LOF of the dry
weight of the ones shaded day and night and about 56% of the number of
leaves. When no shade was used, the dry weight was 30% and the mumber
of leaves about 25% compared to seedlings shaded day and night. A
general analysis of the results seems to indicate that the main benefit
of night shading is in preventing leaf abscission. Death of seedlings
in early stages of growth was significantly higher when no shade was
used during the day hours. '

In another experiment with older seedlings it was seen that night
shade played an important part in preventing fungus infection. Thus,
the percentage of leaves infected with sooty mould was as follows:

(a) no shade,77%; (b) shaded only during day, 60%; (c) "shaded" only
during night, 17%;' and (d) shaded day and night, 1.8%. Complete re-
sults of this experiment will be reported in June.

2. Hormone sgr_al.to increase production. The possibility of
increasing fruit setting and controlling cherelle wilt by means of

spraying the flowers and fruits with a solution of parachlorophenoxy-
acetic acid, as suggested by Jardner and Naundorf, has been checked
in an experiment with mature trees. The followng treatments have been
applied: (a) spraying with parachlorophenoxyacetic acid at 50 ppm,
every other week; (b) idem, 20 ppm; (c) spraying with water; and (d)
control (no treatment). The experiment started in July 1952 when all
the fruits were removed to give the plants an even start. The results
so far obtained show no effect of the hormone on increasing fruit set-
ting or decreasing cherelle wilt.

3. Mineral mutrition. This experiment, started one year ago to
study the response of the cacao plant to zinc application, is now
showing differences in yield in favor of the zinc treatments. For the
last six months the average mumber of fruits harvested per plant was
as follows: (a) galvanized nails driven in the trunk, 46.7; (b) iron
nails driven into the trunk, 38.7; (¢) crystals of ginc sulfate placed
in holes bored in the trunk, 5}.1; and (39 control, no treatment, 34.0.
Statistical analyses show that (a) and (c) are better than (b) and (d);
the differences between (a) and (c) as well as between (b) and (d) are
not significant. This experiment indicates that there is a zinc
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deficiency at La Lola. The increase in yleld obtained by spraying ca-
cao with Dithane, as reported by Bowman and McLaughlin, is very proba-
bly due to the presence of zinc in this fungicide.

A large greenhouse test for detecting mineral deficiencies in
soils at la Lola was started in December with young cacao seedlings
growing in pots receiving different treatments.

4. Rooting of cuttings. A total of 12 experiments has been
carried out to test the effect of various concentrations of different
hormones and combination of hormoneson rooting of cuttings. In all
experiments the best results have been obtained with indolebutyric
acid at 8,000 ppm. in 60% alcohol, applied by the quick-dip method.
The combindtion of 4,000 ppm. of indolebutyric acid and 4,000 ppm. of
naphthaleneacetic acid, which has been recommended by Trinidad, gave
poorer results than indolebutyric alone at 8,000 ppm. In some of the
tests Merck's Hormodin No. 2 gave practically the same percentage of
rooting as indolebutyric at 8,000 ppm., but the number of roots form-
ed was only half and the length of roots was from 1/3 to 1/10 of the
cuttings treated with indolebutyric at 8,000 ppm.

In experiments with the "Turrialba No. 2" propagator (covered
with wet cloth) fairly good rooting (65%) was obtained with only one
application of water inside the propagator during the whole rooting
period (first day).

5. Growth and flosering of cacao. Data have been taken every
two weeks on flushing, flowering, and growth in diameter of cacso.
Growth in trunk diameter was higher in May and August and lower in
March, June and November-December. Growth flushes oceured six weeks
after the peaks of growth in diameter. Flowering was most intensive
in the early part of June and middle of July, and was lower: im Novem-
ber and December. Cherelle wilt was higher when growth in diameter
reduced and growth flushes occurred. It was extremely high in Novem-
ber—soon after a period of heavy rains (20 inches in'2 weeks)-—when
growth in diameter was completely checked. (Paulo de T, Alvim)

Project No. 204 Cacao Diseases and their Control (R. G.
' Orellana, leader, L. R, Siller, and George
F. Bowman)

1. The mode of infection of Theobroma cacao by Moghthora
palmivora. From this study it was found that the fungus pénetrates
directly through the cuticule of the tissues. Although stomatal pene-
tration was not observed, this mode of penetration, if it occurs,
would be of lesser importance in view of the fact that direct pene-
tration takes place. From the point of view of the control of the
disease, it is significant that the fungus sporulates within ducts
in the cortical layers of the pod. This is the first report of inter-
nal sporulation of P. vora in cacao. A paper is now being pre-
pared. (R. G. Orellana ‘
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2., Pathogenicity studies of; Phytophthora palmivora and Colletotri-
chum sp. It was found that leaf abscission resulted from infection by
both of these fungi. P. palmivora is, therefore, more aggressive than
the other and kills seedlings 'in a few days after stem inoculation.

But infection of seedlings with P. palmivora produced symptoms of die-
back under fisld conditions. Colletotrichum inoculations did not, how-
ever, produce such symptoms., Field inoculations with Phytophthora of
woody chupons and fan branches produced canker symptoms, while these
symptoms did not result with Colletotrichum. (R. G. Orellana)

iological specia tion of tophthora VOra.

study of the utilizatidn of sugars and vitamins is under way. From
this study it appears that Thiamine is an essential growth substance

for the development and conidia production of the fungus. It is hop-
od that a reliable oriterion for race differentiation is to be found
from these investigations. (R. G, Orellana)

4. Survival value of Phytophthora palmivora, A preliminary
study showed that the fungus remains viable and in a pathogenic condi-

tion for several months in sterilized and non-sterilized soils infest-
od with a conidial suspension of the fungus and kept constantly moist.
The severity of infection was greater on pod pieces placed in the
sterilised and inoculated soil than in the non-sterilised and equally
inoculated soil, indicating that the survival of the fungus may depend
in part, on the competition of soil microflora. (R. G. Orellana)

5. Resistance of cacao to Phytophthora palmivora. From tests
conducted to find method of determining the’' resistance of six United

Fruit cacao clones, it was found that at least 2 infection types re-
sulted when pods from these clones were inoculated under control eon-
ditions with a standardized conidial suspension of the fungus. This
may indicate that there exist in cacao various levels of resistance
to this pathogen. These studies are to be conducted in the field by
the method of mass and individual inoculations of seedlings, vegeta-
tive clonal material,and trees. (R. G. Orellana)

6. Soil survey of cacao area at La Lola. A soil survey of an
area planted with cacao was made to establish a new control experi-
ment with contact fungicides. From this survey it was found that the
so0il is a very fine sandy loam to silt loam varying in depth from 90
to approximately 120 cm. The cacao. trees and the shade trees were
mapped individually. The experiment is designed in a randomised
block consisting of 5 treatments and 5 replications, . Based on the
performance of fungicides in screening tests an seedlings (condncted by#¥,
R. Siller) and from laboratory assays it was decided to include in
the experiment Bioquin 1, Phygon XL, Crag 658, and Bordeaux mixture.
Film-fast will be used as an adhesive material. (R. G. Orellana)

7. Niseases of cacao cuttings and leaves while in the propagator. .

From leaves, apparently dead due to infectious causes, there were

isolated Fusarium spp., Oolletotrichum spp., Pestalogsia spp., and
Diplodia spp. In one experiment the sawdust used as rooting mediwm
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was either steam sterilized or left natural, and both were inoculated
with Fusarium spp. More leaves died in the sterilised and inoculated
series than in the other. From a preliminary study on disinfection
of the sawdust, it was found that Bordeaux, Fermate, and hot-water
treatment reduced infection of the cuttings. Fermate gave the best
results—70% survival as compared with 51.5% in the checks. This dif-
ference was not significant, however. Additional experiments with
varying chemical and physical treatments of the sswdust are being con-
ducted. Treatment of the rooting medium, if necessary, will be deter-
mined when more is learned about the nature of the cause of death of
leaves and cuttings and conditions for their survival and rooting.

8. Studies of other cacao diseases. Among other fungi attack-
ing cacao, it was found that Rosellinia spp. causes sporadic death of
trees at la lola. This disease, however, is still of minor importance.
Other diseases also of minor importance are those caused by Pellicu-

laria spp. and Diplodia spp.

In the Atlantic zone of Costa Rica, there was found a new pod rot
symptom induced by P. palmivora presenting a typical internal zonatien
of cencentric brown and light bands. Pods thus affected show large
dark patches on the usual lesion.

No spores of P. palmivéra were captured in 2 attempts made by plac-
ing vaseline smeared slides over Phytophthora-infected nmursery beds at
the Institute grounds. This method was apparently not efficient for
capturing wind-borne spores of the fungus, if they are thus disseminated.

It is hoped that from the investigations now in progress evidence
can be obtained on the epidemiology of the most destructive disease of
cacao. '

Fungicide spraying has .been done systematically on most of the IA
Lola plantation. The evaluation of the fungicides in the seedbed is
also being contimed. (R. G. Orellana)

9. Field control of Phytophthora palmivora Butl. with fungicides.
Recording of production and natural infection data was contimued through-
out the year on the plots treated with fungicides. This experiment was
started in September of 1950 and contains 20 individual plots with from
67 to 88 mature trees each.

In 1952 the following results were obtained from the five treatments:

- Bordeaux mixture 1%, applied every 30 days, produced 5l.4 pods per tree

with 1.53% infection; Bordeaux at 60 days L45.4 pods per tree with 2.43%
infection; Dithane 2-78, 62.5 with 7.86%; SB-406, 4l,.8 pods per tree
with 5.76%; and the unsprayed plots produced 51.0 pods with 3.95% infec-
tion.

It is possible that the failure of Bordeaux mixture to produce
more frnit than the check plots can be partly attribtuted to the fact
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that two of those checks were sprayed with Bordeaux during the first
10 months of the experiment, one at 30-day and the other at 60-day
intervals. During the same period one of the present 30-day Bordeaux
plots and one of the 60-day Bordeaux plots received no spray.

Up to the present the Bordeaux mixture spparently has reduced
infection but has not stimulated production. JSR-406 appears to have
had no effect, either in control or in production. Dithane 2-78 seems
to have induced an increase in production, but its efficacy in control
of disease has not been demonstrated. (L. R. Siller)

10. Scree tests for evaluation of fungicides as yrotectanﬁs
for cacao against Phytophthora palmivora Butl. During this year the
testing of fungicides was contimied. The method followed was the same
as that used during the preceding year except that the small plants
have been inoculated 7, 14, and 21 days after the application of fun-
gicides. The first inoculation is made 2 or 3 hours after spraying,
or soon after the fungicide has dried. This method subjects the fun-
gicide to a much more rigorous test, since with the former method only
the first inoculation was made.

During the year fifteen separate trials were conducted, with a
total of 17, treatments. The following fungicides were tested at
various concentrations: Bordeaux mixture, Malachite Green, Phygon XL,
Cupron 130, Fercupron, Mercupron, Ziram, Copper A, Dithane A-78,
Dithane D-14, 0S-377 C (Wettable powders, 03-377 (Emulsible concen-
trate), Parzate, SR-406, Zerlate, Vancide 51, Perenox, and Bioquin 1.

‘Combined with these trials, the following spreaders and stickers
have been tested at different concentrations with various of the fun-
gicides: DuPont Spreader Sticker, Multi-Film L, Multi-Film PB, Vancide
Sticker, Vancide Sticker A, Dow methocel F-1068 J T-398, Neutrol Spread-
er 105, Triton B-1956, Armour Sticker, Summer Spreader 250, and Peps.

In these tests Bordeaux mixture has shown consistently the best
control, followed by Phygon XL, Bioquin 1, Perenox, and Copper A, in
that order. (L. R. Siller)

Extension

The bulletin Cacao is being issued quarterly and is in great de-
mand for workers in all cacao-producing countries. At the conference
in Guayaquil, Ecuador, in June 1952, it was agreed that the Ministers
of Agriculture in the countries where work on cacao is in progress would
be asked to designate a representative to contribute pragress reports
and news of the programs for publications in Cacao. Representatives
have been designated for Costa Rica, the Daminican Republic, Ecuador,
Haiti, Honduras, and Venezuela.,

A new series of publications, called Comunicaciones de Turrialba,
has been started in the Institute, and the Cacao Center has prepared
13 articles which have been distributed widely to persons interested
in cacao culture.
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Close liaison has been established with the local extension serv-
ice (STICA) through the agents in the cacao areas of Costa Rica'
These agents ask for technical advice from the staff and for visits
to the farms in their districts to demonstrate techniques to groups
of growers. 7Two field: days were organiszed during the year for inde-
pendent farmers. Small local groups visit the farm nearly every week.
During the year cacao research workers, extension workers, or persons
interested in commercial production of cacao from 1l countries visit-
ed the Institute and La lola. Five special students have been sent
to the Institute for special study and experience ranging from a few
weeks to six months. These students reproaent four cacao-producing
countries.

The experience gained in working with the local extension agents,
farmers, and visitors from the various countries is of value to the

staff of the Cacao Center in that it gives us indications as to the
type of information desired and methods of presemting it.

From the results of research and other studies, we are convinced
that the fo].'l.owing things are true:

1. The prosent production per unit of area is far below poten-
tial.

2. The present cost per unit of weight is greater than it could
be.

3. New plantings can he made more efficient than existing plan-
tations.

4. Our present knowledge is sufficient to increase production to
a considerable extent in both ¢ld and new plantings. ’

5. Present knowledge is insufficient to realisze the potential
production or potential efficiency in either old or new

plantings.

6. No single treatment nor single method of attack can be a
panacea for the present situation in the world nor in this
hemisphere.

The following recommendaticns can be made:
l. Por existing farms.

a. Frequent harvesting. In most cases frequent harvesting
will increase the number of pods harvested by salvaging
pods that would otherwise deteriorate because of disease,
The economics of the operation should be considered.

b, Frequent brushing where ground vegetation is heavy. Much
harvested fruit may be lost if it drops into heavy under-
growth., However, heavy underbrush generally results
from an incomplete stand of cacao trees and inadequate
shade.
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¢. Replanting where there is an incomplete stand of trees.
In many instances ylelds could be increased materially
by filling vacant spaces, preferably with good clonal
materials. Spraying of young plants may be needed.

d. Spraying for control of fungus diseases where disease
incidence is high. Bordeaux mixture has given the best
control of Phytophthora palmivoia Butl. in experiments
at Ia Lola. The economic aspects of spraying need to
be given more study under commercial farm conditionms.

2. For new plantings.
a. Planting of rooted cuttings of productive clones.

b. Propagation of cuttings in inexpensive easily-operated
propagators now being developed.

c¢. Light pruning of young trees to establish desirable
shape and form. Heavy pruning is likely to reduce
yield.

PUBLICATIONS

Alvim, Paulo de Tarso. Some Physiological Studies at the Inter-
American Cacao Center. Comunicaciones$ de Turrialba No. 19,
September, 1952. (Also available in Spanish).

Bowman, George F. Application of Spray to Mature Cacao Trees.
Portable Sprayer. Comunicaciones de Turrialba No. 9, June
1952. (Also available in Spanish

Cacao Culture. Comunicaciones de Turrialba No. 1, March
1952. (Also available in Spanish)

| Drainage of Cacao Trees. Comunicaciones de Turrialba No. 8,
May 1952. (Also available in Spanish

.» The Need for Re-evaluation of Selection Programs for
Cacao, Comunicaciones:de Turrialba No. 20, September, 1952.
(Also available in Spanish

s Preparation of Bordeaux Mixture. Comunicaciones de
Turrialba No. 11, June 1952. (Also available in Spanish)

' Progress Report of the Inter-American Cacao Centér, Fiscal
ear 1951-52. Comunicaciones de Turrialba No. 15, July 1952.

Pruning of Cacao Trees. Comunicaciones de Turrialba
No. 7, May 1952. (Also available in Spanish
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Bamn, George F. Stationary Spray Systems for Cacao Farms. Communica-
ciones de Turrialba No. 10, June 1952. (Also available in

Spanish
, Suggesticns for Cacao Ethension Agents. Comunicaciones de
Turrialba No. 6, May 1952. (Also available in Spanish)

Casseres, E, H, and N. F. Thomas, Milfruto--Una nueva variedad de
chile dulce. Turrialba No. 2(3). July-September, 1952.

McLaughlin, J. Harvey and Luis R, Siller. Control of a Tip Blight and a
Root Disease of Cacao Seedlings. Comunicaciones de Turrialba
No. 22, October 1952. (Also available in Spanish

, Phytophthora palmivora Butl. and a Membracid Insect as
Causes of Cherelle Wilt in Costa Rica. Comunicaciones de

Turrialba No. 18, August 1952. (Also available in Spanish)

Siller, Iuis R, The Efficacy of Fungicides against Phytophthora
lmivora Butl. Comunicaciones de Turrialba No. 17, August,
1952. (Also available in Spanish

Thomas, N. F. Pruebas de variedades de hortalizas en los trépicos
Turrialba 2(1), Jamary -March, 1952.

Joseph L. Fennell, and Jorge Le6n. Soya (Soya Max.).ensayo
de variedades y progenies. Comunicaciones de Turrialba No. 25,
Decanber, 1952, -

Thampson, H. C. Planning and Conducting Research on Agricultural
Problems. Comunicaciones de Turrialba No. 26, December, 1952,

Wellman, Frederick L. The Danger of Introducing Hemileia of Coffee
into the Americas and Problems of Its Exlucsion and Control.
Turrialba 2(2). April-June, 1952.
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ANIMAL INDUSTRY DEPARTMENT
Jorge de Alba

INTRODUCTION

During the year 1952 all the projects of the Animal Industry De-
partment were reorganized after the herds were declared free of tuber-
culosis and Bangs disease. Work conducted by Dr. Arturo Solano, Costa
Rican Veterinarian and part-time member of the Animal Industry staff,
culminated with the finding of all animals negative to the T.B. test
at the end of 1951, after all reactors that had been found in previous
tests had been slaughtered.

Brucelloeis was also declared well under control with a small
number of reactors of the dairy herd being kept under entirely sepa-
rate management from the rest of the herd. Two more reactors were dis-
covered in the Santa Gertrudis herd and were quickly disposed of. No
reactors will be allowed in the beef herd.

‘Work was intensified in the creamery in an effort to find a more
economical way to operate it. Shipments of pasteurized milk were
started to San José, and a contract was signed with a dealer in that
city to deliver the bottled milk. This plan did not work out very
well due to difficulties in transportation and poor refrigeration.

The volume of milk that could be marketed in San José was limited by
the opening of a large plant in that city, and it was soon discovered
that the strain put on the machinery and personnel of our creamery was
not being paid for by the little increase in volume. Shipments of
milk were discontinued in October 1952, and the creamery was reorganis-
ed to operate with less labor and fewer hours of work for the machin-
ery. This situation will be maintained until some changes can be

made in the units of machinery, which will enable the plant to handle
more milk without putting undue strain on any one piece of equipment
and with a minimm of labor.

During this year the operation of the slaughter house was dis-
continued. This decision was taken since data obtained so far indi-
cated that no profit was being obtained from it. Since no persommnel
could be dedicated to beef cattle investigations alone, and no advan-
tage in studies of beef conformation could he obtained from the slaugh-
tering of our own steers, it was decided to simplify the operations and
thus be able to dedicate more time to the management of the herds them-
selves.

In the field work, new pastures were established and intensive
use was initiated on other plots of pangola grass (Digitaria decumbens).
This grass, which has been under study for some years in small
plots, has proven so productive in the area and so aggressive in its
establishment, that more extensive use of it is being made now. It is
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the only palatable grass that has been found capable of producing a
uniform sod on the soils of the area and can do so in plots of rela-
tively poor drainage where Molasses grass (Melinis mimutiflora) cannot
hold its own. The best management of the pangola pastures seems to be
one that will keep it continually low, and pangola grass pastures can
be kept clean and productive by repeated mowing with machinery. Guinea
grass and Para grass are not adaptable to machine cleaning on the
Institute soils, since they need a taller growth to keep their vigor.
In fact, it has been observed that Guinea grass and Para grass when
mowed very often soon dissappear frm the pasture.

Systems of record-keeping of breeding data for all herds were
reorganized. New forms were printed and a check made on all data
taken to date.

Active work was conducted on three research projects, and the
data gathered are presented herewith. Much preliminary work was done
in getting the project on Climatological Studies under way. Pending
the acquisition of a special grant to put the Climatological Laboratory
in full operation, some breed testing for heat tolerance was contem-
plated and a graduate student has been put to work on that problem.

The breeds to be tested in the immediate future are Costa Riecan and
Honduran Criollos, half-bred Brown-Swiss, and half-bred Jerseys. Suf-
ficient numbers of heifers of these breeds and crosses are available
at present to make a good study of their comparative heat tolerance.
However, since none of these have proven their permamency as good
breeding material for milk production in the tropics, it has been
found necessary to include a pure breed in these studies. The Jersey
has been chosen as the representative which will likely have importance
in tropical dairy breeding of the future, since previous studies con-
ducted by the Institute at Mindi Dairies of Panama have so demonstrat-
ed the superior adaptability of the Jersey.

The Chamber of Agriculture and Minister of Agriculture of Costa
Rica have cooperated in promoting a donmation of Jersey heifers to the
Institute by the Costa Rican breeders. The American Jersey Cattle
Club has also given support toward obtaining donations from American
breeders in the United States.

ORGANIZATION AND ADMINISTRATION

Robert R. Shrode, who was Acting Head of the Department - a tempo-
rary appointment, finished his period of service in January 1952. Jorge
de Alba was called in to fill the position of Head of the Department in
February, though he had to return to Mexico from March to June to termi-
nate the work he had started in Hermosillo, Sonora, and to give an inter-
national course on Modern Methods of Livestock and Range Management at
Saltillo, Mexico, under the Northern Zone of the Technical Cooperation
Program (Project 39 of the Organization of American States). Jaime
Basadre was left in charge until Dr. de Alba's return in July 1953.

Subsequently, Jaime Basadre, who had been acting as m.nager\of the
Animal Industry Farm, became a graduate student, with part-time duties
as manager.
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José Maria Castillo, who had been working as superintendent of
the creamery, was promoted to the post of administrative clerk.

TRAINIRG

Active training was initiated with two graduate students, Jaime
Basadre and Carlos Tapia Jasso. Mr. Basadre (Peruvian), a graduate of
the University of Maryland who had been acting as manager of the Depart-
ment, began his thesis work on "Agronomic and Nutritional Studies of
Imperial Grass (Axonopus scoparius)" as a part of the requirements for

the Magistri Agriculturaé degree. .

Mr. Tapia (Mexican) a graduate of the Escuela Superior de Agricul-
tura "Antonio Narro" of Saltillo, Coahuila, Mexico, was put in charge
of the studies of Breed Difference in Heat Tolerance as found in the
Climatological Laboratory. He also initiated a grass herbarium for the
Department.

COOPERATION AND CONSULTATION

Jorge de Alba finished his leave of absence during which he acted
as Director of the new School of Agriculture and Animal Husbandry at
the University of Sonora, Hermosillo, Sonora, Mexico. Then he spent
a month organizing and teaching a Technical Cooperation course on
Livestock and Range Management Practices. This short course was given
in conjunction with FAO at the Escuela Superior de Agricultura in
Saltillo, Mexico. 'In October 1952 he was invited by the University of
Sonora to the inauguration of the first agricultural building of the
new School of Agriculture by President Miguel Alemdn of Mexico, and he
spent a few days there discussing with University officials some staff
appointments for the new school. In November he travelled to Honduras
at the invitation of the Honduran Government to act as technical advisor
to the First Congress of Honduran Cattlemen.

RESEARCH

Project No, 235 Studies in the Utilization of ical Livestock
Feeds (Jorge de Alba and Jaime Basadre &

A1l work conducted under this project in 1952 was centered on thesis
work of Jaime Basadre based on studies on the utilization of Imperial
grass (Axonopus scoparius). Agronomic work comprised three plots: Re-
juvenation of old stands with different fertilizers and soll correctives R
establishment of new stands testing different methods of seeding, and
effects of various methods of cultivation on old stands. In addition,

chemical analyses were run on Imperial grass in different stages of
development .

A trial was completed on the utilization of Imperial grassfor pas-
turage as compared with mixed grazing of pangola (Digitaria decumbens)
and molasses grasses (Melinis minutiflora). Differences observed were
not statistically significant. This in itself speaks well for the feed-
ing value of Imperial grass. However, the inability of the stand to



- 50 -

recuperate after grazing and the difficulty of keeping the stands free
of weeds due to slow growth of the grass after trampling make this type
of pasturage very costly and definitely inadvisable in this climate.

Project No. 236 Tropical Dairy Cattle Improvement (Jorge de Alba)

During the year the study herd of Criollo cattle was put into final
shape with the purchases of cattle made in Rivas, Nicaragua, and Choluteca,
Honduras. The Nicaraguan cattle were all bought by Robert R. Shrode from
the herd of Joaquin Reyna of Bahia de la Flor, Rivas, Nicaragua. These
included twenty heifers and two bulls. Thirty-two cows were bought in
Honduras by Jorge de Alba and Jaime Basadre and flown from Tegucigalpa to
San José, Costa Rica, in February 1952.

Work during the year consisted of breeding all available cows to
three young bulls. Two of these bulls were of the Reyna herd, and one
had been obtained as a calf in a previous purchase. Cows bred in March
began to calve at the end of the year. The younger animals were not bred
until September 1952, and the first calves of this group are expected in
June 1953. It is hoped by the end of 1953, at least one-half of all ani-
mals purchased will have completed one lactation.

Lactation studies were campleted on a group of cows of the original

Criollo herd of the Institute and some purchased during 1950. The re-
sults are presented herewith:

Milk and Butterfat Production of Original Instituté Criocllo Cows and
Those of the First rtation

Total Production Production Butterfat Percent
without correc- Days in  in 305 days produced of
Name tions. S. lactation at 4% kgs. in 305 days butterfat
Xcoqueta 3,005.,5 349 2,844.9 114.9 kel
3)5&702 350 BQW‘? 15103 1&06
Minefia 2,058.0 371 2,182.9 93.7 b7
Apuesta 2,723.8 401 2,817.3 121.4 LT
Xoerla 1,141.6 196 1,621.0 77.6 6.8
1,19305 219 I’MOO 6203 502
XCoquina 2,185.7 281 2,284.0 93.1 4.3
XCecilia 2,029.2 219 2,067.5 83.7 Lol
Overa 1,0‘.2 2 179 1,120010- LO.B Ao 5
Luisa 1,419.8 210 1,504.9 66.6 Lol
Colombina 2,334.9 323 2,194.8 8447 3.6
Guera 1,700.0 259 1,675.1 66.3 309
Nifia 530.9 162 586.6 25.0 b7
Lacaya 1,163.0 240 1,250.3 52.1 4.5
Rivefia 537.0 88 578.1 24.3 b4ed
Average 1,686.3 253 1,755.3 73.1 L.2

\]

& Animals still in the herd
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The average represents data for an unselected group of two distinct
origins. All cows mentioned, except the last three were from Hacienda
San Rafael in Rivas, Nicaragua; they have proven their distinct superior-
ity, and an effort is being made to preserve this line of breeding. Un-
fortunately, the old herd in Rivas was found dispersed when the first
purchases were studied in 1950. The last three cows are from the 1950
purchase, and all have been eliminated. Some of the other cows not now
in the Institute herd were discarded on account of Bangs disease. The
incidence of the disease was found to be so prevalent in some of the bet-
ter animals that the elimination of reactors had to be discontinued for
some of the better individuals which are now kept under entirely separate
management’ from the main herd. While no eliminations are planned for
1953 or until all available cows complete two normal lactations, a low
limit of one thousand kilos has been set when the first cows are elimi» .
nated. .

From the preceeding table there have been eliminated a number of
abnormal lactations which we have termed *"lactation failures"®., This phe-

nomenop is very puzzling and has been observed with other breeds of cat-
tle as well as with Criolles.

Work continues on other lines of breeding in dairy cattle. Some
fifteen half-bred Brown-Swiss Costa Rican "Maizol" heifers have been bred
to the Brown-Swiss Red Sindhi bull. A similar program is being carried
out with a Jersey-Red Sindhi bull used on half-bred Jersey heifers. These
lines will furnish valuable comparisons for the levels of production at-
tained through selection of the pure Criollo. Also these various breed-
ing lines give valuable material for breed comparisons in studies to be
carried out in the climatological laboratory.

Of the purebred cattle that were obtained at the beginning of these
trials only the Jersey representatives remain. Even though the initial
mmbers were small (six Holsteins, six Brown Swiss, and eight Jerseys),
it seems significant that because of breeding difficulties, as well as
general inability to endure the humid tropical enviromment to waich they
were subjected, little or no increase in numbers could be made in
Holsteins or Brown Swiss up to the time the last remaining individuals
were sold. The initial Jersey cattle, on the other hand, have left a
mmber of well-developed offspring that are doing very well. Even though
they show far less resistance to the térsalo than the Criollos, they have
very decided advantages over them in maturing more quickly. It appears
Very desirable to improve and expand this initial Jersey purebred herd
in order to use it in further tests.

Project No. 237 udies on Beef Breeding for the Tropics ,
Jorge de Alba)

This project has suffered considerable changes during the year.
These can be sumarized as follows: The Criollo herd graded up to Santa

Gertrudis has been eliminated and merged with the grade herd of Santa
Gertrudis cattle donated by the King Ranch. Only selected animals have
been left, and both herds now form part of a high-grade Santa Gertrudis
herd. The Brangus grade herd, which consisted of two groups of 25 cows
and two bulls, has been reduced to 27 cows and one bull. A Brahman herd,
consisting of five purebred cows, one purebred bull, and five h:l.gh-grade
cows, has been included in the project.
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It is hoped that with these chunﬁes the work will be simplified
and valuable data can be gathered with a minimum of personnel expendi-

tures. Therefore, a record-keeper has been eliminated, and the monthly
weighing of all cattle was discontinued., The type classification was
also discontinued. Since no funds are available for any special studies
with beef production, the time saved with these reductions in data-tak-
ing is considered very essential at present.

However, with little expense it is hoped to accummlate data en
breeding efficiency, birth weights, weaning weights, and weights at
two years of all heifers and bull calves born to the three herds.
Since the low calving percentage is one of the factors which has put
beef production in warm humid climates in serious doubt economically,
data gathered on this factor alone will be of great value.

The herds are also very -valuable in studies of pasture management
and térsalo control.

The number of animals in each herd at the end of 1952 was as fol-
lows:

’ Calves Yearlings
Herd Cows Male Female Male Female Total
Santa Gertrudis 42 3 5 I 17 ot
Brangus 27 1 3 3 10 Ly
Brahman 10 3 3 0 2 18
133

Birth and weaning weights of the Criollo herd graded-up with Santa
Gertrudis bull are given below, up to the time this herd was merged
with the high-grade Santa Gertrudis. Weights are also given for the
Brangus calves born during the same period of time. Mother cows were
Criollos in all cases; many of these cows had calves by both types of
bulls.

Santa Gertrudis Brangus
Males Females Males Females

1 2Birth wt. 68 1bs.(5) 70 1bs.(3) 65 1bs.§6g 53 1bs.(7;
948 (Weaning wt. 358 1bs.(5) 290 lbs.(2) 322 1bs.(6) 312 1bs.(5

(Birth wt. 64 1bs.(4) 65 1bs.(10) 68 1bs.§15) 61 1bs.(16)
1949 (Weaning wt. 382 1bs.(3-) 329 1bs.(7) 349 1bs.(12) 306 1bs.(16)

(Birth wt. 7L 1be.(6) 67 1bs.(L) 63 1bs.(10) 50 1bs.(12)
1950(Weaning wt. 242 1bs.(4) 302 1bs.(2) 296 1bs.(9) 300 1bs.(8)

(Birth wt. 60 lbs.§6) 70 lbs.(Sg 61 1bs.(sg 53 1bs.(8)
1951 (Weaning wt. 180 1bs.(1) 336 1bs.(3 272 1bs.(3) 272 1bs.(8)

Aven{Birth wt. 60 1bs.(23) 67 1bs.(22) 65 1bs.(36) 55 1bs.§z.3;
2ge (Weaning wt. 314 1bs.(13) 321 1bs.(14) 320 1bs.(30) 298 1bs.(37
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PUBLICATIONS

De Alba, J., A. H. Walker and F, W. Gould. Apuntes para un curso so-
bre manejo de gsaado y agostaderos. Mimeographed. Saltillo,
Coahuila, Mexico (Revised version to be published by the Govern-
ment of Coahuila), 1952.

» and Jaime Basadre. Ensayos de engorde de cerdos con racion-
es a base de cdscara de cacao, maiz y bananas. Turrialba 2:(3)
106-109, 1952.

Narvaez, Guillermo L. La productividad de las Jersey y Holstein en
clima tropical hdmedo, y bajo un régimen de estabulacién comple-
ta. Turrialba 1:(6) 284-290, 1951
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DEPARTMENT OF ECONOMICS AND RURAL LIFE

Antonio M. Arce
INTRODUCTION

The Department continued its research programs., Some of them
are carried on in cooperation with institutions such as Michigan
State College, the National Federation of Coffee Growers of Colombia,
the Institute of Nutrition of Central America and Panama, the Univer-
sity of Costa Rica, and the Ministries of Education, Health, and Fi-
nance of Costa Rica.

The Commmnity Development Program has been highly emphasized,
particularly the Hame Economics, Education, and Agricultural Econom-
ics projects. The Sociology and Anthropology project remained more
or less inactive. The Evaluation Project was initiated in a system-
atic way in September, and therefore it is too early to present any
definite conclusions.

An analysis of such variahles as health, leadership, and occupa-
tion revealed that with regard to such facilities as source of water,
bath rooms and toilets, day laborers were at an advantage over small
farm holders. With regard to other facilities, small farm holders
were at an advantage over laborers. In general, leaders of both la-
borers and small farm holders were in a relatively better position
than non-leaders.

An analysis of the Diet Study revealed that the average diet of
a group of 137 families—evaluated on the basis of allowances recommed-
ed by the Food and NMutritien Board of the National Research Council
and the calories requirements of the Food 4nd Agriculture Organization
of the United Nations was satisfactory in calories, total protein, ironm,
thiamin, and niacin. It was, however, deficient in animal protein,
calcium, vitamin A, riboflavin, and ascorbic acid. Consumption of
vitamin A was very low. An analysis was made of the relationship be-
tween economic position, family size, type of community, leadership,
and diet.

Special attention was given to an analysis of the Medical-Nutri-
tional Study with emphasis on the medical and laboratory examinations.
It was found that 98% of the persons who had been medically examined
had some form of parasitic infection and 56% had three or more types
of parasites. There was no significant difference—-so far as parasit-
ic infection is concerned—between members of families comntaining
leaders and those with no leaders. The same relationship exists be-
tween large hacienda families and small farm holders. In regard to
the quantity of vitamin A and carotene in the blood it was observed
that members of families with leaders had significantly larser quanti-
ties than families with no leaders. The same relationshir was observ-
ed between families of large haciendas and small frrm .iolders.
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The second training course for rural teachers, which lasted six
weeks, was carried out in December 1951 and January 1952. Thirty
teachers participated. The teachers had received another course pre-
viously and had worked in the experimental area of Turrialba. Empha-
. 8is was put on food preparation, mamal work, health, agriculture,
and community organization. These teachers were pla.ced in the eight
experimental communities and were periodically visited by members of
the Department, A seminar was conducted every month in which common
experienceswere disqgussed. In December 1952 the third course for
teachers was conducted. Twerty-six teachers attended.

During the school year 1951-52 the complete programs for the De-
velopment of Skills for Rural Life—with special emphasis on Cacao
and Livestock--were tested. The new course started in November 1952.

A great deal of time was spent on the Economic Study of Coffee
Farms. Emphasis was given to the following two projects: "The Ef-
fect of Coffee Tree Formation on the Efficiency of Coffee Pickers",
and "Cost of Production and Farm Management Study of Coffee Farms".
These two projects were undertaken in cooperation with the "Centro
Naeional de Investigaciones de Café" of the National Federation of
Coffee Growers in Colombia. The former project was carried out with
200 plants, 100 of which were of "free growth* type, the other 100
being of the "Colombia Poda® type. Significantly higher production
resulted from the "free growth" type. The efficiency of the coffee
picker was significantly higher with the Colombia type. With respect
to the second project it was found that the efficiency of labor is
the fundamental variable which affects costs and returns; next in im-
portance came yield per mangzana.

The Evaluation Project was initiated in September. A great deal
of time has been spent in the planning stage of designing tools for
measuring social change.

Thrity-nine students received training in the Department. Of
these, seven are post-graduate students.

ORGANIZATION AND ADMINISTRATION

Julio O. Morales, Head of the Department, went to Chinchin£,
Colombia, in March. His trip was made in connection with the cooper-
ative projects between the Department and the National Federation of
Coffee Growers of Colambia. In July he traveled to the United States
on his sabbatical leave but returned to Turrialba in November for a
short period of time.

Antonio M. Arce, Assistant Rural Sociologist, returned from the
United States in September after finishing his studies at Michigan
State College. Eduardo Arze, Assistant Rural Sociologist, traveled
to Mexico, the United States, and Canada to observe experiences in ru-
ral education and exteasion for about two months., In December he

LY
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traveled to Bolivia on leave. Juvenal Valerio, Assistant Educationist,
attended the Inter-American Seminar on Vocational Education held at
the University of Maryland in the United States. He also visited
Puerto Rico. He was absent from Turrialba for about six weeks.

Margaret Moen Fiester, Nutritionist, ended her contract with FAO
in October and ceased her work in the Department. Vithinia Rojas de
Sasso, '‘Assistant in Statistical Analysis, terminated her contract
with the Department in May. Roberto Sasso, Assistant in Statistical
Analyses, began to work with the Department in February, and Rodrigo
Umafia, Assistant in Statistical Analyses, started working in November.
Olen E. Leonard, Sociologist, has been collaborating with the Depart-
ment since September. Nevin Scrimshaw, Director of the Institute of
Nutrition for Central America and Panama, has been collaborating with
the Department.

TRAINING

~ Thirty-nine students received training in the Department classi-
fied as follows: Applied Rural Science, 1l4; Agricultural Extension,
5; Vocational Agriculture, 9; Special Students, 2: Post-graduate
Students, 9. Some were working for their Masterfs degree and some
on their Ph.D. theses.

RESEARCH
Comnitx.Develomnt Program
(Julio O. Morales and Charles P. Loonis)l/

Sociology and Anthropology (Sasso and Umafia)

BExphasis has been placed on a detailed analysis of questionnaires
which were filled out in previous years. Since there are 667 ques-
tionnaires, each containing a great deal of information, it was thought
wise to analyze tham using IBM machines. At present IBM cards are
already punched, and a decision has been reached as to the factors
that will be correlated. '

Home Ec cs (Margaret Fiester, Nevin Scrimshaw, Julio O. Morales,
Antonio M, Arce, Roberto Sasso, Rodrigo Umafia,
Narciso Arce, and Edwin Murillo)

1. Health. One of the members of the Department (A. Arce) under-
took at Michigan State College an analysis of some health factors in

1/ Names in parenthesis refer to persons primarily responsible for

each aspect of work. Nevertheless, all the personnel of the De-
partment work as a team.
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relation to leadership and occupation. It was found that with regard
to water supply and bathroom and toilet facilities laborers were at
an advantage over small farm holders. In general leaders in both oc-
cupational groups were in a relatively better position, so far as
these factors are concerned, than non-leaders. This was also true
with respect to the average number of persons per family who wore
shoes daily. It was also found that the father's age, the mother's
age, the mother's age at marriage,and the length of time which the :
mother and father had lived together were on the average, higher among
small farm holders than among laborers., These factors were also
higher among leaders of both occupational groups.

The analysis of the Health Study was concluded this year (Sasso
and Umafia). With respect to - feeding the youngest child during his
first year of life, it was observed that as a general rule breast-
feeding is practiced. Ninety percent of the mothers breast-fed the
youngest child; 40% did so for a year or more. Thirty four percent
of the 126 mothers who gave water to their youngest child did not
boil it. This no doubt accounts for the high incidence of parasitic
infection which was observed 4n a later study.

Only one of the 132 families studied regularly took the youngest
child to a doctor. Fifty-two percent of these families said that
their youngest child had never been examined by a physician., The re-
maining 47% said that their yonngest child had been examined only when
he was sick.

Eighty-six percent of the mothers interviewed said that their
youngest child had never been vaccinated. Of the families interview-
ed 72% had never given cod liver oil to their youngest child.

2, Mutrition. Much time and effort was spent in the analysis
and interpretation of material already available in the rtaent.
This analysis (M. Fiester, N. Arce, R. Sasso, and R. Umafia) shows, a-
mong other things, that the average diet of the group-——evaluated on
the basis of recommendations of the National Research Council and FAO
calorie requirements—was adequate in calories, total protein, iron,
thiamin, and niacin; it was deficient, however, in calcium, animal
protein, vitamin A, and ascorbic acid. The consumption of vitamin A
was very low. The raletionship between economic position, size of
family, type of community, leadership, and diet has been explored.

In spite of dietary deficiencies, 70% of the families interviewed
seemed to be satisfied with their diet. Fifty-seven percent of the
informants had some knowledge of vitamins. Seventy-eight percent
thought that skimmed milk has no food value; eight-two percent would
not use it. These results show that dietary education would contrib-
ute to improving the food habits and thus the health of the rural popu-
lation.

It was observed that landless day laborers consume significantly
lower amounts of vitamin A, ascorbic acid, and animal protein than
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small land holders and laborers with land. Small farm holders consume
greater quantities of animal protein than laborers. This is probably
true because the former consume more milk and eggs than the latter.
However, consumption of these foods islowin coth groups. This shows
that the possession of land has a significant influence on the diet.

The diet of those families containing leaders is significantly
higher in vitamin A content than that of families with no leaders.
With respect to other vitamins (B, B,, and ascorbic acid), protein,
calories, iron, and cal:ium, no signi ica.nt difference was found be-
tween Yleader families* and "non-leader families¥.

3. Medical-nutritional study. With respect to the physical ex-
aminations and laboratory tests conducted on 140 families in 1951, the

factors of parasitic infection and quantity of vitamins in the blood
were analyzed during 1952. The rest of the information will be analyz-
ed by the Institute of Nutrition of Central America and Panama since
the study was made with the cooperation of that institution.

Ninety-eight percent of the persons examined were infected with
parasites; fifty-six percent had three or more types of parasites.
No significant differences were found between the sexes as regards
parasitic infection. Age was a significant factor until age ten.
There were no significant differences with regard to leadership and
type of commnity. However, in relation to occupational status there
were differences; small landholders were, in general, less affected
by parasitic infection than day laborers and artisans.

Quantities of vitamin A in the blood, riboflavin, ascorbic acid,
vitamin E, vitamin C, and carotene were related to such factors as
leadership, occupation, and type of commmnity.

Rducation (Edua.x)'do Arze, Juveml Valerio, Narciso Arce, and Cristébal
Vega

An January 1952 the second training course for rural teachers,
which had begun in November, was completed. This course was organisz-
ed by the Institute and the Ministry of Education of Costa Rica. Spe-
cial emphasis was given to group analysis of the experiences which the
teachers had had in their community work. The experimental commmnities
were periodically visited by personnel of the Department and the school
inspector of the Ministry of Education. The guiding philoséphy was to
have the teacher stimulate any local movement for community betterment.
It was expected that people would solve their problems by themselves,
that is, with a minimum of outside help.

Honthly seminars were conducted in which teachers communicated
their experience in the community. Some of the activities displayed
are related to the organization of clubs for music, sewing, carpentry,
sports, recreation, and agriculture. The teachers lead compaigns on
health, the construction of latrines, elimination of parasiti¢ infec-
tion, use of boiled water, improved housing, food handling and diets,
home gardens, smokeless stoves, etc.
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The third training course for rural teachers was started in De-
cember, 1952 with emphasis to be placed on methodological conclusions
drawn from the last two years of experience.

A new project, tentatively called "Raising Standar& of Living
of Rural Areas through the Projects Method" is in its preliminary
stage (Narciso Arce). A review of literature, organization of mate-
rial in the Departnent and visits to the communities have been made.

With respect to the Project Method in the Development of Skills
for Rural Life , (Juvenal Valerio) the complete programs with special
emphasis on Cacao and livestock, were submited to test. . Two students,
Dimas Martines Ponce and Victor Salazar Moreno, worked especiall'y ‘on
the former, -carrying out their practice work at La Lola. Five students,
Carmelo Sénchez B., Diego Correa R., Francisco Tosta R., P4nfilo J.
Rondén, and Julio Contreras Mejfa, worked on the livestock program,
doing part of their work at the Animal Industry Department of the
Institute and part at the animals experiment station™El Alto® of the
Ministry of Agriculture of Costa Rica. All of these students have ob-
tained certificates for completion of their studies.

Two new projects, Coffee and the General Development of Skills
for Rural Life, are being tested in the new course for 1952-53 which
began in November.

Evaluation. (Antonio M. Arce, Edwin Murillo, Linda Nelson, Manuel
Alers-Montalvo, Charles Proctor; Advisor: Olen E. I.eonard)

This project has being going qn for the past three months. The
point of departure in evaluation has been the Education Project
which has been functioning for the last two years; however, other agen-
cies of social change will also be considered.

Emphasis has been given to the designing of two questionnaires,
one for the head of the family and another for the housewife. Infor-
mation is asked about practices in the following fields: (a) agricul-
ture, (b) nutrition, (c) health, (d) housing, (e) clothing, and (f)
communal organization.

The purpose of these questionnaires, as well as other field tech-
niques, is to inquire about the What, When, How, and Why for changes
in practices in the above-mentioned fields. X e graduate student (M,
Alers-Montalvo) is working on an analysis of the process of social
change; this will be the basis for his Ph.D. thesis at Michigan State
College. Another student (Linda Nelson) is working on "Levels and
‘Preferences in Kitchen Facilities"; this will be the basis for her
Master's thesis at Iowa State College.
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Economic Study of Coffee Farms

(Julio O. Morales, Franeis¢o Gémez, Davis L. Rainhard)

Work was done on the project, "The Effect of Coffee Tree Forma-
tion on the Efficiency of Coffee Pickers®, and "Cost of Production and
Farm Management Study of Coffee Farms". These projects have been car-
ried out in cooperation with the YCentro Nacional de Investigaciones
de Café" of the National Federation of Coffee Growers in Colombia.

Findingsof the first project tend to confirm previous observa-
tions and conclusions which were arrived at in 1948: (1) Labor effi-
ciency is the primary factor which affects costs and returns in cof-
fee enterprises. This factor is followed in importance by yield per
manzana. (2) Labor represemnts the most important component of the
total cost in the production of coffee. This is followed by land
rent.

‘With respect to the second project, 200 plants were used, 100
of which were of "free growth" type. The remaining 100 were of the
%Colombia Poda" type. A preliminary analysis of this experiment was
made, The principal findings were: (1) There was significantly high-
er production in the “free growth® type of plants. (2) The efficiency
of the coffee pickers was significantly higher in the ¥Colombia¥ type;
however this difference was saaller than had been anticipated and pro-
bably is not of sufficient magnitude to compensate for the advantage
of higher production in the free growth type. (3) The production of
the plant had little influence on the efficiency of the coffee picker.
(4) Slope of the land had no influence on the efficiency of the coffee
picker. (5) The major crop was harvested in 5 pickings. The amount
harvested in each picking had a pronounced influence on the picker's
efficiency. ~

A new study was initiated this year. Coffee picking in Turrialbe
(170 plants) will be compared to coffee picking in the Meseta Central
(58 plants) to determine efficiency. Another study is being carried
on dealing with cost of labor in eight methods of coffee cultivation
which are used in Latin America and Africa.

The data pertaining to the two previous studies al;e being analys-
ed by a student (Davis L, Rianhard) as the basis for his Master's
thesis.

PUBLICATIONS

Allee, Ralph H. y J. O. Morales. La cooperacién técnica interamerica-
na ante la Poblacién Rural de América. Turrialba 2(1) pp. 45,
1952.

Morales, J. O. Community Development Program. Cominicaciones de
Turrialba No. 4, 1952.
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Morales, J. O. Economic Study of Coffee Farms. Comunicaciones de
Tarrialba No. 5, 1952,

s W. E.Keepper, and Francisco Gémez, Estudios econémicos de
fincas cafeteras. Comunicaciones de Turrialba No. 2, 1952.°

Antonio M, Arce and Marta Coll Camalez. Investigaciones
sobre la salud. Comunicaciones de Turrialba No. 14, 1952

» Proyecto sobre el Desarrollo de una Comunidad Rural. Comm-
nicaciones de Turrialba No. 3, 1952.
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SCIENTIFIC COMMUNICATIONS SERVICEL/

Armando Samper
INTRODUCTION

The most important developments that took place during the year
were the installation of the photocopy laboratory, the increased volume
of photocqgiles sent to Latin American technicians, the preparation of a
greater number of abstracts, the improvement of bibliographical serv-
ices, the initiation of the new series of publications Comunicaciones
de Turrialba, the publications of the text Administracién Rural, the
initiation of a new series of extension publications, and the instal-
lation of multilith equipment.

The number of abstracts published in Turrialba increased from
248 in 1951 to 395 in 1952. The mmber of photocopies increased from
10,600 pages of references in 1951 to 16,013; 275 technicians from &2
institutions in 29 countries used this service. Publications regular-
1y received in the library increased from 700 to 1,100, of which 500
are reviews. Thirty-six bibliographical lists were prepared with a
total of 942 references.

The regular delivery of the journal Turrialba by exchange,courte-
sy to libraries, and subscriptions increased from 754 to 813. The
Information Bulletin was sent to 2,756 addresses (combined list of
Spanish and English,editions sent) in comparison with 2,403 in 1951.
Publication of the bulletin Cacao was renewed, and the bulletin was
sent regularly to 1,335 addresses (combined lists of English and
Spanish editions mailed). Distribution of reprints increased from
1,476 in 1951 to 2,07k.

In collaboration with the Field Service Unit of Project 39 of
the Technical Cooperation Program of the Organization of American
States, the program of extension publications and audiovisual aids
was contimued. Two extension publications were issued in an effort
to determine the problems that arise in the preparation of extension
publications for use in more than one country and in order to help
extension agents and extension information specialists to perform
their work more easily and efficiently. For the purpose of studying
corresponding techniques, 11 exhibits were placed on the bulletin
board of the Service . Thirteen editorial revisions of extension
publications were made, and 25 visual aids items were completed.

The Advisory Board held its Third Session at the Pan American
Union in Washington on October € and 7.

Y/ Fourth anmual report, 1 January to 31 December 1952. The first
report covers the period from July 1 to December 31, 1949; others
cover complete calendar years.




- 63 -

ORGANIZATION AND ADMINISTRATION

Advisory Board

The Third Session of the Advisory Board took place in the Pan Ameri-
can Union on October 6 and 7, with the following members attending: Ralph
R. Shaw (Chairman), R. E. Buchanan, Walter E. Bangham, Jobn R, Flynn,
Arthur E. Gropp (who replaced Carlos Madrid on March 24), and Victor R.
Stephen (invited). Also present were John A. Balenger of the Fiscal Divi-
sion of the Pan American Union, Armando Samper, and Alejandro Mac Lean.

The Board reviewed the work done during the previous year, studied ways

of increasing the volume of abstracts published, recommended the imcorpora-
tion of projects on extension publications and visual aids imto the seien-
tific communications program, proposed holding a technicial meeting of
Iatin American agricultural librarians, and recommended the compilatiom of
a directory of agricultural experiment stations in Latin America.

the Board recommended the following order of priority for projects to be
carried on during the following year: abstract service, extensiom publica-
tions and visual aids, meeting of agricultural librarians, photocopy serv-
ice, increasing the mmmber of articles published im Turrialba, directery
of agricultural experiment statioms, extension of the exchange eoupon plan,
and study of a plam for the publishing of agricultural texts.

Publications Comittee

The Publications Comittee held six meetings to study policy on an-
mial and quarterly reports, the abstract service, the bulletim Cacao, the
series Comunicaciones de Turrialba, extension publications, the publica-
tion of an internal news letter, am information program, distribution of
Turrialba, translations, publications budget, operation ‘of the mmltilith,
approval of manuseripts originating from projects performed in cooperation
with other agencies, journal subscriptions for the library, amd the
Information Bulletin. The publications Committee and the Iibrary Commit-
tee were combined into one group. Serving as principal members are Jorge
de Alba, Julio O. Morales, and Frederick L. Wellman, and as alternates
Paulo Alvim, Ernest H. Casseres (who replaced BEmilio Viale on March 115 R
and Leslie R, Holdridge. '

Personnel

Victor R. Stephen, who as a Visual Aids Specialist of the Technical
Cooperation Program collaborated directly with the Service for a year, re-
turned to his post of Manager of Extension Publications at Cormell Umiver-
sity on the first of April. :

Rogelio Coto Monge, new Extension Information Specialist, who started
to work on May 20, and lola Ferndndez, new part-time Viswal Aids Assistant,
replaced him. Both form part of the Field Service Unit of Project 39 of
the Technical Cooperation Program and collaborate  ilireetly with the Sci-
entific Communications Service.
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Armando Samper, Head of the Service, served as Acting Director
of the Institute from 14 April to 31 May and from 23 June to 26
September; he was named Deputy Director on 8 December in additiom
to his regular duties, and he was in charge of the Director's Office
from the 10 December until the end of the year. Fram 4 to 18
October he was in the United States attending the meetings of the
Advisory Board and handling official business of the Service.

Ana Maria Paz joined the Service as Bibliographer on 17 May,
replacing Helen George, Information Assistant, who resigned at the
beginning of the year. Miss Paz served as secretary to the Acting
Director from the 17 December to the end of the year.

Alejandro Mac Lean, in charge of publications, was transferred to
the Pan American Union, in line with his functions, from 4 Beptember
to the beginning of 1953. Herndn Granados worked part time as photo-
copy and multilith operator.

t and Installations

The photocopy laboratory was inangurated on the first of June.
The unit has a photocopy room, darkroon, dry locker, and work room.
It is equipped with a Photostat M.l anachine, a Kodak Model A micro-
film enlarger portable unit for contact reproduction, and a Griscombe
microfilm reader. During the year a MultilithNo.1250 press was instal-
led, in cooperation with the Technical Cooperation Program. The stock-
room was reorganized, a new system for recording printed publications
was initiated, and plans were made for a reorganization of the photo-
graphic file.

TRAINING

Lola Ferndndez, of Colombia, received partial training in visual
aids from Victor R. Stephen, Visual Aids Specialist of Project 39 of
the Technical Cooperation Program of the Organiszation of American
States. Guillermo Combariza, artist of the National Federation of Cof-
fee Growers of Colombia, began a five-months's period of training in
visual aids and extension publications in Turrialba, the United States
Puerto Rico, and El Salvador, as 4 scholarship student of the Andean
Zone of Project 39. At the Second Center of Extension Training, which
took place in San José, Costa Rica, from 6 to 25 April, under auspices
of the Institute and the Food and Agriculture Organization of the
United Nations, Victor R. Stephen was in charge of the discussion of
visual aids and extension publications, and Armando Samper dealt with
the administration of extension information services. Mr. Samper gave
a course in Technical Writing to graduate and special students of the
Institute from Jamary to May.
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COOPERATION AND CONSULTATION
Pan American Union—Vocabulary Studies Test of

Fundame Education Booklets

(Alejandro Mac Lean and Bogelio Coto llonge)

During March Alejandro Mac Lean collaborated in Washington, D.C.
with Seth Spaulding, of the Education Division of the Pan American
Union, in the preparation of a basic vocabulary for agriculture. Fun-
damental education booklets prepared by the Division were tried out
in the latter part of August with the cooperation of members of the
Department of Economics and Rural Life. This work was accomplished in
communities of the Canton of Turrialba under the direction of Dr.
Spaulding and Dr. Ermilo Abreu Gémez, Chief of the Pan American Bureau
ot Fundamental Education of the Pan American Union. The booklets are
intended as reading material for uneducated Latin American adults who
are losing their ability to read because of a lack of suitable material.

~

Braszil

A cooperative agreement was concluded with the Documentation
Service of the University of Sao Paulo for the exchange of photocopies
and microfilm.

Colombia

Through the Field Service Unit of Project 39 of the Technical
Cooperation Program of the OAS assistance was given to the National
Coffee Research Center (Centro Kacional de Investigaciones de Café)
of Chinchind, Caldas, in its program of extension publications.
Victor R. Stephen was in Chinchind in February helping to develop this
program. Cooperative agreements were contimued with the Colleges of
Agriculture of Medellin and Palmira for the sale of exchange coupons
%o Colombian technicians to emable them to acquire photocopies in na-
tional currency. '

Costa Rica

Assistance was given, through the Technical Cooperation Program,
to the Publicationes Section of the Ministry of Agriculture and Indus-
tries and to the Extension Service (STICA) of the same Ministry in the
preparation of certain publications. Rogelio Coto Monge, Extension .
Editor of the Technical Cooperation Program, cooperated with the Publi-
cations Section and the lLibrary of the Ministry in the organization of
radio and press information services for farmers.

Chile
Information was prepared on the use of radio in agriculture for

Washington Gonzdlez, radio commentator of the National Society of
Agriculturists. |
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El Salvador

Through Keith Himebaugh, an exchange of. information of extension
publications was maintained with the National Center of Agriculture.
)

Nicaragua

The design was niade for the first number in a series of leaflets
on entomology which was initiated by the Technical Agricultural Serv-
ice of Nicaragua (STAN).

Other Countries

The following institutions joined the plan for encouraging the
use of abstract journals:the UNESCO Center for Scientific and Technical
Documentation in Mexico City; the Department of Agriculture of the
Institute of Technology and Higher Studies of Monterrey, Mexico; the
School of Agriculture and Veterinary Medicine of Porto Alegre; Brazil;
the Experiment Station of Pelotas, Brazil; the Agricultural Experiment
Station of Santiago de las Vegas, Cuba; and the ‘Rural University of
Kilémetro 47, Brazil.

ACTIVITIES
Research

BEvaluation of Scientific Communications Services (Alvaro Chaparro and
Armando Samper

Alvaro Chaparro, Rural Sociologist, was in Turrialba in the last
week of June preparing a preliminary plan of research on the scientific
communications services. This study will probably be conducted by means
of questionnaires to be filled out by extension agents, professors.of -
agriculture and veterinary medicine, research workers, and institntions
(mainly libraries). The sources of information available to the persons
answering the questionnaire and their attitude and suggestions will be
tabulated in order to evaluate the services rendered.

Frequency of Use of Agricultural Journals (Ana Marfa Paz and Armando
Samper

The tabulation and classification of photocopy requests was begun
in order to determine which journals are more frequently used by Latin
American technicians and to study the relation between the dates of publi-
cation and the frequency of use. In addition an exploratory analysis of
the frequency of bibliographical citations in a Latin American technical
agricultural journal was initiated for the purpose of studying also the

frequency of use of various journals. Mrs. Jean Samper tabulated this
data.
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Bibliographical and Library Services
Abstract Service (Ana Marfa Paz and Angelina Martinez)

A total of 341 abstracts were received during the year, of which
297 were originally prepared by technicians of the Institute and 4 by
collaborators in other institutions. In the 4 editions of Turrialba
issued during the year, 395 abstracts and annotations covering 25
subjects were published. During the previous year, 310 original ab-
stracts were received and 248 were published.

The abstracts and annotations published during the year had the
following origin:

Reproductions
Journal Original from Other Sources Coffee Cacao Total

Vol. II Obstracts Translated In Spanish Ref. Ref. 1952

N1 52 b 1 —~ - 7
Ne 2 49 1 9 — - 5
N 3 81 5 7 % —- 127
| 83 _6_ 3 2 23 139

Totals 265 16 33 58 23 395

Of the total of 265 original abstracts 199 were translated into
Spanish,having been written originally in English or Portuguese.

In accordance with recommendations made by the Advisory Board of
the Service at its November 1951 session that Turrialba should contain
complete coverage of five subjects of major interest for agriculture
in the Americas, the publications committee chose coffee, cacao, sugar
cane, tropical dairy cattle, and chemical products as the initial sub-
jects. The new service was initiated with Vol. 2, No. 3 of Turrialba
in which 19 abstracts and annotations and 34 references on coffee
were published. In No. 4 of the same volume, 13 abstracts and 23 re-
ferences on cacao were published. For the selection of the references,
it was agreed to include only recent references and articles written
originally in the four official languages of the Institute-—Spanish,
English, French, and Portuguese. Articles of a local character which
appeared in magazines of a popular nature were not to be included.
Most of the abstracts, annotations, and references were prepared by the
Bibliographier of the Service; members of the staff working on coffee
and cacao research and the Institute's library staff also collaborated.

Kermneth L. Olsen, Lucy Hastings Gutiérrez, H. C. Thompson, Arnold
L. Erickson, and Guillermo Esteves prepared the largest number of
abstracts.
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Photocopy Service (Ana Marfa Paz and Herndn Granados)

. A total of 16,013 pages of photocopy were sent out filling 1,639
orders received- from 275 technicians and 82 institutions from 29 coun-
tries. Distribution during the year increased by 5,415 pages over the pre-
vious year whenl0,958 were distributed. In 1950 the distribution had
been 5,284 pages, Comparative semestral figures are the following:

1949 195 199 19%2

First semester —_ 1,072 6,599 5,7k
Second semester 827 4212 4,099 10,271
Totals 827 5,284 10,598 16,013

The Institute Library placed 30 orders for a total of 1,692 pages.
A total of 1,267 pages were ordered by the Service and 2,199 by other
Departments and technicians of the Institute. The largest number of
requests came from Brazil (2,203 pages), Venezuela (1,960), Colombia
(1,389), Peru (1,182) and Chile (539). Also requested were 14,426
pages in microfilm, of which 394 were requested by the Institute's
library, 28 by Institute technicians, and 4,254 by the Service to be
enlarged to normal size in the plotocopy laboratory. The largest
number of microfilm requests came from Brazil (4,921 pages), Argentina
(3,254), and Peru (329).

The orders were filled using mainly photocopy facilities of the
Library of the United States Department of Agriculture in Washington,
the UNESCO Center for Scientific Cooperation in Montevideo, Uruguay,
and after the first of June from our own photostatic laboratory.

The construction and installation of the photocopy laboratery in
the south wing of the attic of the Central Building was completed.
H. C. Flemer, Chief of the Photocopy Laboratory of the United States
Department of Agriculture, was ih Turrialba from the 16 to 21 June to
inspect the installation and give additional training to the laboratory
operator, Hernin Granados. The laboratory consists of a photucopying
room, dry closet, work room,and dark room. The equipment consists of
a Photostat N° 1 machine,Kodak Model A microfilm enlarger, equipment
for contact photocopying, and a Griscombe microfilm reader. Requests
for journal articles, pamphlets, or books which are available in the
Institute library are copied directly in the laboratory; for the others
the microfilm is requested from the United States Department of Agricul-
ture and the enlargement is made in Turrialba. The micrefiims are donat-
eéd to the Institute library, thus increasing the present collection.

In Colombia the system of payment by means of exchange coupons, .
which has facilitated = money exchange operations, was tontinued. Bas-
ed on success obtained in Colombia, the coupon system of exchange was
also started in Uruguay, begimming in October, with the collaboration
of the Southern Zone of Project 39 of the Techniecal Cooperation Program
of the OAS which the Institute administers.
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Based on recommendations of the Advisory Board at its meeting in
Washington. in November 1951, new rates were established to put the
service gradually on a self-sustaining basis. The new rates, which
went into effect on the first of July are as follows:

Photocopy: In the countries where the Scientific Commmunications
Service has established the system of exchange coupons, a uniform price
of U.S. $0.50 per article was established. In the other countries, each
person has a free quota of 25 pages of reference and pays U.S. $0.05 for
each additional page. Photocopies of books, pamphlets, etc. also have
a rate of U.S. $0.05 per page.

Microfilm: The price of U.S. $0.10 per journal article was estab-
lished for the countries where the Service has the coupon system in
operation. In other countries, there is a free quota of 125 pages of
reference and each additional page is charged for at U.S. $0.01 per
page. Microfilm of bulletins, books, and other material for all coun-
tries is charged for at U.S. $0.01 per page.

It is possible to tale care of ll.ra'requests free of charge in special
cases and when they ure¢ relaied to projects authorised by a particular
experiment station or official institution active in research work. A
brief explanation is required, however, of the project or work involved.

Because the United States Department of Agriculture discontinued
its free microfilm service, the Departaent's ].ibrary is referring all
snch requests to Turrialba.

Library (Angelina Martines) .

, Acquisition of materials increased in comparison with the previous
year. A total of 390 books were ordered and 338 were received as compar-
ed with 293 ordered and 216 received during the previous year. The number
of serial publications received regularly reached 1,100 of which 500 are
periodicals; in 1951, 700 serials were reéceived, of which 476 are peri-
odicals. Of the periodicals, 158 were paid subscriptions and the rest
exchange and complimentary subscriptions. In addition, the Library re-
ceived 1,728 pages of photocopy and 1,273 of microfilm; these are figures
& little below those for the previous year. A total or 98 volumes and .
3 parts of back numbers to complete collections were purchased, in com-
parison with 85 volumes and 84 parts in 1951. The circulation statistics

of books, pamplets, journals, and other material for consultation outside
the library increased from 6,629 in 1951 to 7,064. Also the library cir-
culated 650 journals among the technicians for the preparation of ab-
stracts.

In regard to bibliographical work, the volume was more or less main-
tained with the preparation of 884 references for adquisition lists
published in Turrialba and 20 bibliographical lists of references and
the answering of about 2,000 reference questions. A total of 473 cards
were ordered from the Library of Congress of the United States in com-

parison with 209 in 1951, but only 405 books were cataloguedas compared
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with 629 in the previous year. The card catalogue was incresed by
1,974 entries in contrast to 3,197 in 1951. The larger volume of the
previous year represents mainly cards of books already catalogued but
which had not yet been received and were filed during the course of the

year. .

Abstract Journals and Bibliographies (Armando Samper and Marfa Felicia
Ca.rroi ‘

A total of 199 subscriptions to abstract journals and bibliogra-
phies were given to 36 institutions in 16 Latin American countries.
These include principally the libraries of collegesof agriculture and
veterinary medicine, Ministries of Agriculture, and agricultural ex-
periment. stations. The subscriptions cover 25 different journals.
During the year 6 institutions were added to the program, two of these
for two years (1952 and 1953),and the other four to receive suscrip-
tions only during 1953. In all, 40 institutions participate in the pro-
gram.

The libraries have assumed gradually the payment of the suscrip-
tions. _This program, for which a special Rockefeller Foundation Grant
was received, will end with the renewals for 1953.

Bibliographical Services (Ana Maria Pas)

The bibliographer of the Service, with the cooperation of the
Institute Librarian, compiled at the request of clients of the serv-
ice, 21 short bibliographies on specific subjects with a total of 562
titles. Copies of 15 additional bibliographies prepared previously,
with a total of 380 titles were also sent out upon request. The pre-
paration of these special bibliographies has resulted in various cases
to photocopy requests. In 1951 only 13 bibliographies were prepared.

Publications
Turrialba (Armando Samper, Alejandro Mac Lean, and Rogelio Coto Honge)

Volume 2, of Turrialba with four issues, was published during 1952.
The volume contains 19 articles and technical notes, 388 abstracts and
annotations, 23 biographical notes on authors, 884 references to publica-
tions received in the Institute Library,and 52 news items on agricultural
science in the Americas. Ten thousand copies or 2,500 per edition were
printed. In addition to material originating in the Institute, contribu-
tions were also published from Brazil, Costa Rica, Ecuador, Guatemala,
Puerto Rico, the United States, and Venezuela. Although Turrialba
covers a variety of agricultural subjects, topics principally treated
were feeding of cattle in the tropics, cultivation of vegetables, and
pests and diseases of tropical crops. Articles on sugar cane, cacao,
vegetables, coffee, kenaf, bamboo, derris, milk cows, and swine were
published. During the year, 37 manuscripts were considered as compar-
ed with 58 in the previous year. = 0f these, 12 were published, 9 were
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definitely discarded, 3 have been approved for publication in coming
issues,and 13 are still being studied. Heavy editorial revision is
still required. There is now, however, better orientation as to what

kind of articles are apprcpriate for the journal. Although Turrialba
was established to offer an outlet of fairly wide inter-American and
international circulation to technical articles written in Spanish,
it seems to appeal more to Fnglish-speaking writers. Of the 37 manu-
scripts considered during the year, 28 were written in English. This
has created a problem of technical translations.

The number of copies regularly delivered has increased constantly,
although slowly. From 233 in Januray of 1951, distribution increased
to 754 in Jamuary of 1952 and to 813 in October of 1952. Exchange
deliveries have been maintained by the Library at the same level (140);
courtesy subscriptions to libraries of institutions increased (467),and
paid subscriptions were lower (206). -Turrialba continues to be read ..

———

primarily, therefore, through libraries.

Farm Management Text (Marfa Felicia Carro)

The book Administracién’Rural by John A. Hopkins was published on
15 February by Editorial Atlante s> S.A. in Mexico City. The Institute
sold 178 copies of the book directly to institutions and technicians
and distributed 67 complimentary copies. Editorial Atlante, which is
in charge of sales to booksellers, has sold 451 copies as of November
1952. -

Information Bulletin (Alejandro Mac Lean and Rogelio Coto Monge)

The Spanish edition of the Information Bulletin is published monthly
and the English edition quarterly. The Spanish editions carried 37 °
items, 10 of which pertained to Project 39 of the Technical Cooperation
Program of the OAS. The English edition carried 11 items, 3 of which
were related to the Technical Cooperation Program. '

The November issue of the Spanish edition was sent to 1,768 ad-
dresses, which means an increase of 374 over the 1,421 at the end of
1951. The English edition for the third quarter was sent to 1,088 ad-
dresses, which constitutes an increase over the 982 addresses in ex-
istence at the end of 1951. )

Carta Aérea

The Carta Aérea is an advance printing of the Spanish edition of
the Information Bulletin which is sent by air mail to 46 Latin American
newspapers. In 1951 it was sent to 23.
Cacao (Paulo Alvim, Alejandro Mac Lean, and Rogelio Coto Monge)

This publication was renewed in the month of March with an edition
of 12 pages which covered the 12 mmbers corresponding to the year 1951.
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Since the publication was suspended one year, in this way its conti-
mity with reference to numbers and dates was not disturbed. During
1952 it was issued three times in English as well as in Spanish
(January-March, Vol. 2, Nos. 25-27; April-September, Vol. 2, Nos. 28-33;
and October-December, Vol. 2, Nos. 34-36).

One edition, that of April-September, was dedicated in full to a
summary of the results of the Fourth Meeting of the Inter-American Tech-
nical Cacao Committee which took place in Ecuador from the 9 to 16 June;
the other numbers contain 11 information items pertaining to cacao.

The mailing list at the end of the year included 545 recipients of the
bulletin in English and 790 in Spanish.

Comunicaciones de Turrialba (Armando Samper and Anna Marie Dye)

This new series of mimeographed publications was begun in the
month of March, following a suggestion of Director Allee and after
study by the Publications Committee. The Comunicaciones are prepared
by the respective Departments in answer to requests which they receive
for information. They are not necessarily based on research carried
out at this Institute and are usually of a preliminary nature.

' d

During the year, 26 mmbers were published, of which 5 were print-
ed in English only, 9 in Spanish only, and 12 in both languages.

The Comunicaciones issued during 1952 correspond to the following
administrative units:

Cacao Center 13

Department of Economics
and Rural Life

Scientific Communications
Service

Office of the Director
Total 26

5
IN
Plant Industry Department 3
1

Reprint Series (Alejandro Mac Lean and Rogelio Coto Monge)

Nine titles were added to the list during the year. A total of
2,074 copies was distributed, which signifies an increase of 598 over
the year 1951 when 1,476 copies were sent out,

Those which had the greatest demand were: "Chemical Weed Control
in Coffee® by Ora Smith, Joseph R. Orsenigo, and Milton E. Gertsch;
*Bases econémicas para la investigacién sobre café y cacao" (Econonic
Bases for Coffee and Cacao Research) by Julio O, Morales and L. Paul
Oechsli; Sequent Occupance, Turrialba Central District, Costa Rica"
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by Paul C. Morrison and Jorge Leén; "la Productividad de las razas
Jersey y Holstein en clima tropical himedo y bajo un régimen de esta-
bulacién completa® (Production of Jersey and Holstein Cows in the Humid
Tropics under Complete Stabilization) by Guillermo L. Narviez; "Fnsayos

de engorde de cerdos con raciones a base de mafz, yuca y bananos" (Fat-
tening Pigs on Corn, Yuca, and Bananas, by Jorge de Alba; "Un programa
de seleccién para coffea arabica® (A Selection Program for Coffoa
Arabica) by Manuel Elgueta; "The Development of Dairy Breeds for the

Tropics® by A. O. Rhoad; "Graneros para la América Tropical" by Norton
C. Ives; "Un nuevo tcmate para los trépicos" (A New Tomato for the
Tropics") by Joseph L. Fennell; and "Pruebas de variedades de hortali-
2as para los trépicos hémedos" (Production of Tomato Varieties for the
Humid Tropics) by E. H. Casseres and Pedro J. Linares.

Anmal Report (Alejandro Mac Lean, Anna Marie Dye, and Rogelio Coto)

In accordance with the procedure established beginning this year,
the Scientific Communications Service edits and publishes the Annual
Report in direct cooperation with the Director's Office and the Office
of the Secretary at the Pan American Union. Each Department Head pre-
pares his omn report following the outline approved by the Publications
Committee. The preparation of the 1951 Annual Report was delayed con-
siderably due to the time necessary for translating portions of it.

The Spanish edition was published in November, with 1,000 copies print-
ed. A summary in English was included in the series Comunicaciones de
Turrialba. -

Original Mamuscripts %ggroved by the Publications Committee and Manu-
scripts Registered Armando Samper, Maria Felicia Carro and

Marfa Paz

The Publications and Library Committee approved 9 manuscripts dur-
ing the year. Of these, five were approved for publication in Turrialba,
two for presentation at technical conferences, one for publication in a
journal published in the United States, and one for inclusion in the
rural sociology manual under preparation by the Department of Economics
and Rural Life. This marked a decrease in comparison with the previous
year during which 18 originals were approved.

Seventy-one manuscripts were received for registration in the Serv-
ice during 1952. Sixty-two were received in 1951. These manuscripts
are annual and quarterly reports, papers to be presented at internation-
al conferences and meetings, reports on research, and other reports
prepared by members of the technical staff of the Institute.

Information Service
Presas (Rogelio Coto)

A press release service was initiated on 31 May. The releases are
mimeographed on special paper with a green masthead designed to attract
the attention of the newspaper editors when it reaches their desks.
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From May to December a total of 13 releases covering 20 items was sent
out. Twelve of these items refer to activities of the Research and
Teaching Program and 8 to the Technical Cooperation Program. The list
of newspapers in the Americas receiving these reports in the month of
December totaled 202 addresses.

Publications Folders (Alejandro Mac Lean and Rogelio Coto Monge)

These folders, designed especially to distribute information on
the Institute and samples of publications to visitors, have proved to
be very useful. A total of 293 had been 'handed out by December.

Illustrated Booklets (Lola Ferndndez, Rogelio Coto Monge, and Armando
Samper '

INlustrated booklets, with little text, were prepared on the func-
tions of the Scientific Communications Service and on Project 39 of the
Technical Cooperation Program. They were reproduced in photocopy and
distributed to members of the Administrative Committee of the Institute
and to the delegates of the Inter-American Economic and Social Council
of the Organization of American States all of whom were in Turrialba
in the latter part of September. They were also distributed to the
members of the Advisory Board of the Scientific Communications Service
which met in October. A folder cantaining samples of the extension publi-
cations prepared by national agencies in cooperation with specialists
‘of Project 39, with explanatory texts, was also prepared and distribut-
w.

Registry of Visitors (Anna Marie Dye)

A registration desk for visitors was placed in the Central Office
and cards were begun to be used in place of the registration sheets
previously used. During the year 314 visitors from 27 countries and 6
international agencies were registered. .

Correspondence

The volumeof letters and cards mailed out increased from 2,345 in
1951 to 2,634 in 1952. These may be itemized as follows:

Letters  Cards  Total

First semester 960 234 1,194

Second semester 992 Lh8 1440
1,952 682 2,634

A registry of letters received was initiated as a further measure
to gauge the demands on the Service. From August to December, 612
letters were received.
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Extension and Visual'Aidsl/

Publications (Victox; Stephen, Rogelio Coto Monge and Lola Ferndniez)

Distribution was made of the leaflet "La semilla desinfectada
aumenta sus ganancias" (Disinfected Seed Increases Profits) with a
sheet 0l instructions on the different ways in which it could be used
and reproduced. With it was sent a circular "Recommendations for the
Disinfection of Seeds" (Comm.icaciones de Turrialba No. 13) prepared
for this purpose by Lucy Hastings Gutiérrez. This was a trial intend-
ed to determine to what extent it is possible to prepare an extension
publication for use in several countries and what difficulties are
encountered. The Ministry of Agriculture and Industries of Costa Rica
and the Technical Agricultural Service of MNicaragua printed the leaflet,
and requests for the mats have been received from other countries.

With the publication of Extension Billetin No. 1, "Como se hace
una exhibicién port4til" (How to Make a Portable Exhibit Case), a new
series was initiated. This series is intended to give extension agents,
extension editors, and other interested parties ideas on hov to handle
their work more easily and more effectively. The bulletin was sent to
all the extension agents of the Ministry of Agriculture of Costa Rica,
through STICA, with a brief questionnaire to determine the applicability
of the information given. Several extension ageats built their owm
portable cases and are using them in their work.

Exhibits (Lola Fernindez and Rogelio Coto Monge)

: The presentation of exhibits was begun on the Scientific Communica-
tions Service bulletin board with the double purpose of giving informa-
tion and accumulating experience. It is thought that extension agents
can develop a serviceable educational medium by way of simple bulletin
boards. Eleven exhibits were presented during the year.

Editorial Services and Visual Aids (Victor Stephen, Rogelio Coto Monge,
and Lola Ferndndez

Two extension publications of the Ministry of Agriculture and Indus-
tries of Costa Rica and 11 miscellaneous items were edited. Five an~
nouncements of regular and international courses were designed and print-
ed, and 25 different visual aids items such as assorted designs, posters,
illustrated graphs, flash cards, and illustrations, were completed.

1/ This work was conducted in cooperation with the Field Service Unit
of Project 39 of the Technical Cooperation Program of the Organiga-
tion of American States which is administered by the Imstitute.
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PUBLICATIONS

Coto Monge, Rogelio. Declaracién universal de los derechos de la natn-
raleza y de los deberes del hombre. Turrialba 2(3': back cover
1952.

, la radio y la prehsa en la agricultura. Recomerdaciones para
su mejor aprovechamiento. 11 p., July 1952. (Typed)

Mac Lean, Alejandro. Necesidad de mejorar la informacién agricola. A-
tecnia, Cuba. 4 p., July 1952.

Samper, Armando. Administracién de los servicios informativos de exten-
sién. Segundo Centro de Entrenamiento de Extensién. Comunicaciones
de Turrialba No. 24, November 1952.

' Conferencias sobre redaccién técnica. Jamary-May 1952.
(Mimeographed)

5 Informe Anual de Labores 1951, Servicio de Intercambio Cien-
tifico. Turrialba, January 1952. (Mimeographed)

5 Intercambio Cientffico: Informe correspondiente al primer
trimestre de 1952. Comunicaciones de Turrialba No. 12, July 1952.

, Intercambio Cientifico: Informe correspordiente al segundo
trimestre de 1952. Comunicaciones de Turrialba No. 16, August
1952.

Intercambio Cientifico: Informe correspondiente al tercer

trimestre 'e 1952. Comunicaciones de Turrialba No. 23, November
1952.

Summary Report of the Activities of the Inter-American
Institute of Agricultural Sciences, Fiscal Year 1951-1952. Comm-
nicaciones de Turrialba No. 21, September 1952.

Stephen, Victor R. Diferentes clases de ayudas visumales. Centro Nacio-
nal de Investigaciones de Café, Chinchind, Colombia. Boletin Infor-
mativo 3(28): 21-24, 1952. L
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ORTON MEMORIAL LIBRARY

Catherine No¥®l James
(Acting Librarian)

"~ INTRODUCTION

A review of the work accomplished during 1952 shows definite prog-
ress in the growth of the services provided to our personnel and stu-
dents., All the library —routines proceeded as usual with emphasis on
the main objectives of the library services as pointed out in our re-
port for 1951.

ORGANIZATION AND ADMINISTRATION
Personnel

Catherine NoB8l James, Assistant Librarian, went to England and
the United States in August-September on her vacation. The Librarian
started on her vacation in the latter part of December and was away
when this report was prepared.

Improvements and Equipment
_Hew Stack Room

After the collection was moved over to the new stack room, it
was found necessary to order L4 more stacks to be made in the carpen-
try shop to furnish additional space for the publications.

Res Room

A plan is under consideration whereby new magazine racks could
be made to accomnodate the journals in the Reading Room; the racks
now in use are too small to hold all the current issues being receiv-
ed in the Library. It is proposed to place these racks in the center
of the Reading Room and thus allow the much-needed space along the
walls for extra reference shelves.

A set of Mitten's Display Letters was purchased and is proving
most useful for all Library notices, etc.

TRAINING

During the latter part of 1952 the Librarian gave a course on
the Use of the Library and Preparation of Bibliographies. The prin-
cipal aim of this course was to familiarize the graduate students
with the organization of the library collection, the literature in
their subject fields, and bibliographic methods.
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COOPERATION AND CONSULTATION

The Librarian prepared a statement regarding the means of cooper-
ation that the .Institute Library could render to the Zone Offices of
the Technical Cooperation Program (Project 39 of the Organiszation of
American States)., This statement was discussed at the meeting of the
Executive Committee and the Zone Directors, and the reconmendations
presented were approved in prineciple.

Requests for photostatic copies of scientific articles were re-
ceived from the Ministry of Agriculture and the College 6f Agricul-
ture in Costa Rica. These requests were verified and passed to the
Scientific Communications Service for attention. The Library is ac-
tively cooperating with the Photostatic Laboratory of the Scientific
Communications Service by supplying many of the publications needed
to fulfill the requests for photostatic copies.

ACTIVITIES
Circulation

Some 7,064 bound and unbound publications were borrowed for use
outside the Library in 1952. The annual circulation statistics sub-

divided by types of publications, are as follows:

Books 3,171
Pamphlets ‘ 1,170
Photocopies 368
Theses 309
Journals 2,087
Total 7,064,

Eighty-six publications were placed on reserve for the courses
on Plant Pathology, Plant Physiology, Tropical Dendrology, and Use
of the Library and Preparation of Bibliographies. These publications
were nsed in the Library during the day and could be borrowed for
overnight use,

Although no actual figures can be quoted, it was observed that
there was a definite increase in the number of publications consult-
ed in the Library during the year.

Six hundred and fifty journals were circulated to the members of
the staff for the preparation of abstracts for the journal Turrialba.

Reference Work

About 20 bibliographical lists w'ere prepared by the Librarian
during the year. Some of these were prepared at the request of staff
members and students. Selected lists of accessions totaling 884 .
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entries were prepared for inclusion in Vol. 2, numbers 1, 2, 3 and
4 of Turrialba: Bibliegraphic citations to 341 abstracts for inclu-
sion in Turrialba were also prepared.

About 2,000 reference questions were handled by the Librarian-
and her Assistant. :

Acquisitions
Books

During the year orders were placed for 280 book titles, compris-
ing 390 volumes. Of these 190 titles (207 volumes) were received.
From previous orders 148 titles (152 volumes) were received, making a
total of 338 book titles received in 1952.

- Several fiction and non-fiction books were donated to the Library
by the Turrialba Book Exchange Club. Several volumes (scme complete,
others incomplete) of publications of the nos extinct International
Institute of Agriculture were given to the Library by the United States
Department of Agriculture Library and the Pan American Union in
Washington. A number of miscellaneous publications were given to the
Library by the United States Department of Agriculture Rubber Station
in Turrialba.

Photostat;c Copies

Thirty-five orders for photostatic copies comprising 1,728 pages
and 24 orders of microfilm comprising 1,273 pages were placed during
the year.

Serials and Subscriptions

About 1,100 serials were received in the Library by the end of
1952, of which over 500 were journals., Five new paid subscriptions
were received in 1952, bringing the total number of paid journal sub-
scriptions to 158. Thinteen new subscriptions were also added to the
number of paid subscriptions to be received in 1953> The rest of the
serials are received on exchange and on a complimentary basis.

Back Files of Journals

Ninety-eight volumes and 3 parts of back files of journals were
ordered as follows:

Bibliography of Agriculture 10 vols.
Helminthological Abstracts 18 vols.
International Bibliography of Agriculture 8 vols.

Journal of Dairy Science 22 vols.

Journal of Economic Entomology 20 vols.
Matrition Abstracts & Reviews 8 vols. and

indexes to vols. 18 & 19

Plant Breeding Abstracts 1 vol.

Review of Applied Entomology (Series B) 1 part

Soil Science 11 vols.
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Each year we are able to report some progress in filling the gaps
of our incomplete journal collection and have managed in some cases
to acquire complete sets of journals.

Pamphlets

Several thousand pamphlets, from expériment stations, colleges of
agriculture, departments of agriculture, etc., were received from all
parts of the world during 1952.

Preparation of the Material

Library of Congress Cards

Four hundred and seventy-three sets of Library of Congress cards
were ordered through the Library of the Pan American Union.

Classification and Cataloging

Four hundred and five books were cataloged and 1,974 cards were
added to the records.

Binding

One hundred and thirty-four volumes were bound in San José, and
about 500 pamphlets, reprints, theses, and photocopies were bound in
the Library using stiff cardboard covers.



TRAINING PROGRAM
Luis Carlos Cruz Riascos

INTRODUCTION

. The educational activities of the Inter-American Institute of
Agricultural Sciences increased considerably this year. To the stu-
dents regularly trained at Turrialba there were added those partici-
pating in the international and national courses given by the Tech-
nical ())ooperation Program (Project 39 of the Organization of American
States). ' ' :

This year 960 students from the Western Hemisphere and other
parts of the world received training in various scientific disciplines.
Of this total 234 were students of the international courses and 650
of national courses given in Chile, Costa Rica,El Salvador, Guatemala,
Haiti, Honduras, Mexico, Nicaragua, Puerto Rico, and Uruguay; 25 were
graduate students resident.in Turrialba working toward the Magistri
Agriculturae degree given by the Institute; 1 was a graduate student
who came for six months' special training and did not seek a degree;
2, were vocational agricultural students; 17 were special students; 5
were registered in universities in the United States and came to
Turrialba to work on their theses for graduate degrees; and 4 who had
received training at the Institute were sent to the United States for
further studies. These 960 students came from 29 countries and ter-
ritories of the world.

Sixteen different institutions contributed fellowships for the
majority of the students, and 23 staff members of the Institute serv-
ed as their advisors and directed the national and international courses
presented during the year. The tables presented in this report give a
clearer picture of the students trained and the coursesoffered by the
Institute. .

ORGANIZATION AND AIMINISTRATION

The following were members of the Admissions Committee: Paulo de
Tarso Alvim, William Q. Loegering, Mario Gutiérrez, Bmilio Viale, the
Head of the Department under which the student concerned will study,
and the Registrar.

The graduate Study Council was composed of the following staff
members: H, C. Thompson (Chairman), William Q. Loegering (replacing
Frederick L. Wellman who was absent on a world trip), Paulo de Tarso
Alvim, Jorge de Alba, Emilio Viale (replacing Julio O. Morales who was
on sabbatic leave), Armando Samper, and the Registrar who served as
secretary of the Council.
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The Student Council was composed of Gerardo Budowski, President:
Guillermo Esteves, Vice President; Octavio Ferndndez, Secretary; Julio

Bielich and César Péreg, Members; and Rafael Gonzdlez and Alfonso:
Bullén, Alternates. Representatives of the Institute on the Student
Council were Emilio Viale and Paulo de Tarso Alvim. '

The staff of the Registrar's 6ffice consisted of Luis Carlos Cruz’
Riascos, Registrar and Molly Fonseca, Secretary.

STUDENTS REGISTERED IN THE INSTITUTE 1946-1952
(By Countries and by Years)

pe \ N R —_\\

Country or Territory 1946 1947 1948 1949 1950 1951 1952
Argentina 10
Bolivia 1 4
Brazil ' ‘ 2 11
Canada 1 .
Chile 29
Colombia 2 1l 4 1l 3 9
Costa Rica 1 5 2 1l 15 26
Cuba . 1l
Dominican Republic 1l
Ecuador 2 3 3 2 10
El .Salvador 5 11
Finland 1l
French Guiana 1l
Guatemala 1 1l 3 1, 10
Haiti 2 2 1l 2 1
Holland : 1l
Holy See 1
Honduras 1l 1l 4 14
Liberia - Africa : 1l
Mexico 2 1 4 4 2 35
Nicaragua 1l 1 2 6 11
Panama : 1 3 5
Paraguay 1l 13
Peru 1l 2 6
Philippine Republic 2
Surinam 1
United States of America 2 8 5 7 3 8
United States - Puerto Rico 5
Uruguay 24
Venezuela 1 24 17 5 32 53

Totales - 8 9 L6 46 27 90 310

'In this table the number of students registered 2ach year is in-
dicated without considering those who registered in previous years
and may have stayed over for an additional period of study, except in
the case of 1952 in which there appear students registered during the

year as well as those registered during a prior year but still studyin%
under the Institute. For the years 1951 and 1952 there are included stu-

dents of the international courses offered by the Technical Cooperation
Program (Project 39 of the Organization of American States).
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Students Registered in the Various Courses Offered by
the Institute

. (By Fields of Study and by Years)

Field of Study 1946 1947 1948 1949 1950 1951 1952
Economics 1 29 21 10 54 39
Plant Industry 5 7 L, 24 15 9 33
Animal Industry 1l 1 3 1 1 3
Agricultural Engineering 2

Seientific Communications 1l 1 1l

International Courses

Preservation and Storage of

Food Crops

Costa Rica, Nov.6-Dec.19/51 13
Forestry

(hatﬂllll, Nov.lz“neco 8/51 13
Agricultural Extension :

Costa Rica, Nov.1l/51-March 22/52 16
Agricultural Extension Center

.Costa Rica, Apr.6-Apr.25/52 : 21
Livestock and Range Management

Mexico, Jun.8-Jun.28/52 L
Home Economics .

Puerto Rico, Feb.15-Jul.l19/52 21
Vocational Agriculture

Costa Rica, Nov.5/51-Aug.20/52 14
Agricultural Extension and Rural

Sociology

Uruguay, Sept.l-Oct.30/52 38
Study, Management, and Conserva-

tion of Soils

Chile, Aug.25-Nov.25/52 L
Tropical Forestry :

Honduras, Nov.ll-Dec. 6/52 21
Irrigation and Drainage

Costa Rica and

El Salvador, Oct.27-Dec.20/52 15

Totals 8 9 L6 46 27 9% 310

Note: Students of national courses are not included.
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GRADUATE STUDENTSREGISTERED DURING 1952
Candidates for the Doctor of Philosophy Degree

Alvaro Chaparro (Colombia) - Finished his studies in Rural Sociology
at .Permsylvania State College. In June 1952 he returned to the
Institute to roview his thesis project which will be carried out
in Colombia. Assigned to the Department of Economics and Rural
Life of the Institute, upon completion of his thesis work, he
will receive the Ph.D. degree from Pennsylvania State Cpllege.

Cristébdl Navarrete (Colombia) - Obtained his Magistri Agriculturae
degree from the Institute in 1951 and will continué his studies
in Plant Physiology at Iowa State College to obtain the Ph.D.
degree. He is assigned to the Plant Industry Department.

XManuel ‘Alers-Montalvo (U.S.A.-Puerto Rico) - Is doing his thesis work
in Rural Sociclogy to obtain the Ph.D. degree from {ichigan
State College. He is assigned to the Department of Econcmics
and Rural Life. °

>

William Neel (United States of America) - Is doing his thesis work on
the térsalo (Dermatobia hominis L. Jr.) to obtain the Ph.D.
degree from Texas State College of Agriculture and Mechanical

~Arts. He is assigned to the Plant Industry Department.

Oliver Newton (United States of America) - Finished his thesis work
in Plant Physiology to obtain the Master of Science degree from
Howard University, Washington, D.C. During his stay at the
Institute he was assigned to the Plant Industry Department.
Returning to the United States in May, 1952, he entered the Uni-
versity of Southern Cali’ornia to study for his Ph.D. degree.

Charles Proctor (United States of America) - Is doing his thesis
work in Rural Sociology to obtain the Ph.D. degree from Michigan
State College. He is assigned to the Department of Economics
and Rural Life.

Candidates for the Master of Science Degree

Carlos Montafiéz (Colombia) - Is continuing his studies in Rural Eco-
nomics at the University of Wisconsin in order to obtain the
M.S. degree. He is assigned to the Department of Economics and
Rural Life. :

% Those marked with X arrived at the Institute for the first time
in 1952. '
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Carlos Manuel Castillo (Costa Rica) - Is continuing his studies in Eco-
nomic Land Use at the University of Tennessee in order to obtain

the M.S. degree,

He holds an Institute fellowship sponsored by

the Northern Zone of the Technical Cooperation Program and is as-
signed to the Department of Economics and Rural Life.

% Linda Jean Nelson (United States of America) - Is doing her thesis work
in Home Economics in order to obtain the M.S. degree from Iowa
She is assigned to the Department of Economics and

State College.
Rural Life.

Candidates for the gg;si’.ri Agriculturae Deg' ree

of the Institute

Name Country ' Degrtment Advisor
XRemberto Herbas Bolivia’ Plant Industry William Loegering
Xprmando Huerta - " Paulo de Tarso Alvim
XMarcial Machicado " " Paulo de Tarso Alvim
X3arlos Montellano- " " Charles Batchelder
XGersldo Chaves . Brazil " John R, Havis
XIdelbrando Nascimento " " Paulo de Tarso Alvim
fRafael Gonzdlez Colombia " Emilio Viale
KCésar Pérez . " " leslie Holdridge
Octavio Perndndez n " Rodrigo Orellana
*Eidie Echandi Costa Rica " Frederick Wellman
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