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REPORT OF THE DIRECTOR

FOR THE FISCAL YEAR ENDING JUNE 30, 1948

Gentlemen of the Board of Directors:

In fulfillment of the provisions of Article III of the Convention
of the Inter-American Institute of Agricultural Sciences, I have the
honor to submit herewith the Annual Report setting forth the work of
the Institute during the fiscal year 1947-48 and containing a budget
-and statements on the general condition and financial status of the
organization,

This year included several significant developments in the process
of equipping the Institute for its tasks., Of major importance was the
initiation of extensive improvements in the facilities for work with
animals, including the near completion of the creamery, research labora-
tory, poultry ard swine units, and various other minor buildings., The
beef and dairy herds were increased.

In January 1948 the Inter-American Cacao Center began its active
program for cacao improvement, and research on the use of newer chemical
compounds, such as herbicides, fungicides, insecticides, and growth
regulators, was started, Competent staff members were added to direct
this work. These new projects were aided considerably by grants from
various organizations, including 5158,000 from the American International
Association for Economic and Social Development and annual appropriations
of $50,000 and $9,500 respectively from the Américan Cocoa Research

Institute and the Standard Oil Development Company.
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There was a marked increase in contacts and cooperation with agri-
~ cultural workers in member countries. The Institute is becoming an
active center for promoting relations between scientists and stimulating
the continuity and effectiveness of their work., To extend the services
of the Institute to all countries of the hemisphere, we are moving in the
direction of more fundamental studies, Installations were completed for
measuring soil and water run-off, which is the basic research needed in
order to make sound conservation plans, Some accomplishments were made
in setting up a meteorclogical station, and in this the Institute has
become a weather reporter for the United States Weather Bureau., Similarly,
ecological and botanical studies must be advanced beyond the plant
collections and geographical studies which have been possible to date.
Furdamental research was initiated in the structure and functioning
of rural commun;ties. This project involves an integrated socio-economic
approach to the understanding of rural communities, utilizing most of the
resources of the Institute at one time or another. Related to these
studies is the necessity of building on them a sound system of extension
methodolegy. An extension service was organized during the year, We
were also forturate in arranging for cooperation with one of the few
university departments of Sociology and Anthropology which is outstand-
ingly competent in the analysis of rural social problems, This was
effected through a contracted agreement with the Social Research Service
of Michigan State College in the United States of America. |
The task before us, if we are to assure the optimum development of
all the research and educational services of the hemisphere, is so great

that all possible resources for assistance must be utilized, Continued

collaboration, for instance, has been received from the United-States
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Department of Agriculture, the Rockefeller Foundation, and the Food and
Agriculture Organization of the United Nations., The Institute is par-
ticularly fortunate in enjoying a sound working relationship with the
Pan American Union and, through it, with the other specialized org#niza-
tions of the inter-American system,

It is clear that the Institute must continue to increase its
functions as the central research and educational organism of the
-American States, As the countries improve their national ins;itutions
ard as the world-wide organizations increase their ability to assess
and list the world's resources of manpower and inform?tion, we can
increase our effectiveness in getting the jobs done that will result in
higher standards of living amd sounder national economics,

The urderstanding and assistance accorded to the Institute by the
Board of Directors are greatly appreciated by the staff, We are always
grateful for youwr suggestions in regard to the improvement and expansion
of the work of the Institute so that it my best serve the American
people through the application of science and scientific method to the
problems of farming and rural life,

Respectfully submitted,

Ralph H, Allee
Director
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STAFF OF THE INSTITUTE

1947-48
Ralph H. Allee Director
José L, Colom Secretary
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PLANT INDUSTRY DEPARTMENT

Manuel Elgueta Chief

Joseph L. Fennells Horticulturist
Guillermo Bonilla Horticulturist
Ernest H, Casseres Olericulturist
Hernan Granados Assistant
Mario Gutiérrez Plant Breeder
Lucy Hastings Botanist

Jorge Ledn Botanist :
Jeo J. Ochse Horticulturist
Ora Smith Physiologist
He C. Thompson Horticulturist
Frederick L. Wellman Pathologis®

Inter-American Cacao Center

George F. Bowman Chief
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Oscar Echandi Assistamnt
Jorge Granados Assistant

AGRIQULTURAL ENGINEERING DEPARTMENT

Norton C. Ives Chief
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EXTENSION SERVICE
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* Messrs, Fennell and Stadsklev have since left the
service of the Institute,
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ADMINISTRATIVE COMMITTEE

The Administrative Committee of the Institute, established by the
Board of Directors in December 1945 and entrusted with the responsibility
for the general nplan of development of the organization and the integra-
tion of its program of research and education, met twice during the year.
The a ctivities of the Institute were reviewed and plans for future pro-
grams were made during these meetings held in Turrialba from November 13
to 15, 1947 and in Washington, D. C. from March 25 to 28, 1948,

The present members of the Committee are the following:

H. Harold Hume, Provost, (Chairman of the Committee)
College of Agriculture

University of Florida

Gainesville, Florida

Robert E. Buchanan

Research Professor

Agricultural Experiment Station

Iowa State College of Agriculture and Mechanic Arts
Ames, Iowa

Mariano Montealegre, Director,

Instituto de Defensa del Café de Costa Rica

San José, Costa Rica

Ralph H, Allee, Director of the Institute (member ex—officio)

_ José L. Colom, Secretary bf the Institute (secretary of the
Committee)

It is hoped that two additionzl members may be appointed to the

Committee during the coming year,



STATUS OF THE CONVENTION

At the close of the fiscal year the following ten countries had
ratified the Convention under which the Institute operates and were
contributing to the support of the organization: Costa Rica, the
Dominican Republic, El Salvador, Guatemala, Honduras, Mexico, Nicaragua,
Panama, the United States, and Venezuela.

Those countries which had signed the treaty but not yet ratified
were: Bolivia, Chile, Cuba, Ecuador, and Uruguay. Colonbia signed
the treaty just after the end of thé fiscal year, on Julyr23, 1948,
and it is anticipeted that this country will soon téke the necessary
steps to ratify the Convention, The treaty has been ratified by the
Argentine Senate, but final approval by the Chamber of Deputies is
still pending. Reports indicate ﬁhat Haiti is taking the necessary
steps to sign and ratify the Convention in the not too distant future,

It is hoped that those countries which hawe not taken definite
action in regard to the Convention of the Institute will see fit to
do so at an early.date, since the purpose of the orgénization is to

benefit the agricultural welfare of all the American Republics,



PLANT INDUSTRY DEPARTHMLNT
Manuel Elgueta

PisRSONNEL

The Bepartment had the following personnel changes during this year:

Mr. George F. Bowman was engaged as Chief of the Inter-American Cacao
Center., He was formerly in charge of the cacao research program in the United
Fruit Company.

Mr. Mario Gutiérrez returned to the Institute after two years' absence
in the United States on two scholarships, one from the Institute of Inter-
national kEducation, and the other from the Rockefeller Fourdation. kire
Gutierrez has just started the cerm program at the Institute.

Mr. Napoleon lurillo resigned to accept a government position. we regret
this loss because he was a very capable and interested workcr.

At the initiation of the Cacao Program we were fortunate in having the
help of Dr. Allen G. liewhall, pathologist from Cornell University, who spent
six months working on cacao dis=ases,

The work done during the year on the different projects is as follows:

INTRODUCTICNS AND FORAGE PLAKTS
Jorge Leodn
By the end of the fiscal year , 419 plant introductions from various
parts of the world had been received. Most important among these are species
of Theobroma, several bamboos from Puerto Kico, legume forage plants from

several countries, and a collection of shade trees from 3razil.



We have now thirty-one species of gramineas belonging to the most im-
portant grasses of the tropics and sixty species of leguminous plants for cover

crops and forage., Observations on growth and date of cutting are being taien,

FRLRTILIZATION TRIALS

Project No. 82

a, Cowpea trials: Date of sowing: August 1, 1947

Date of harvest: DNovember 5 and 25, 1947
P. was observed to have a very noticeable effect on vegeﬁation
‘of plants; however, the final result did not show significant
differences,

b, Sorghum trials: Date of sowing: September 17, 1947

First harvest: November 8, 1947

Total harvest: 412.6 Kgs.
Highly significant (1%) N. and P. and interaction P x Ca.
Interaction Il x P significant to 1% level.,

Second sowing: January 8, 1948

Second harvest: March 8, 1948
Only Ca and P x Ca significant at 5% level.

Subproject KNo. 42a Compost application

a. Cowpeas: Date of sowing: August 1, 1947
vate of harvest: November 5 and 25, 1947
Significant differences of cumplete formula at 1% level over

check, No effect of compost,
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be Sorghums: Date of sowing: September 17, 1947
Date of harvest: November 8, 1947
lio significant effect of compost. Chemical formulae,
Significant effect at 1% level over compost and check.
Second sowing: -dJdanuary 8, 1948
Second harvest: March 9, 1948
. Chemical formuiae 5% significant over compost but not

over check.

GENERAL HCRTICULTURE
Joseph L. Fennell
Since the following report represents the termination of Mr, Fennell's
five and a half years of Institute emplcyment, a summary is given of the
progress made during this period., His work will be continued by other

members of the staff.

Sorghums

Four new grain sorghums, "Enana", "Belleza", "LEspecial", and "Ocho',
have been developed by breeding, and they resist humid tropical conditions
better than any varieties tested here. Yields and results at Turrialba have
been most outstanding, and reports from tests in other parts of the tropics
arevmost encouraging for a wide range of adaptability‘and usefulness, A
subproject of this sorghum work has recently been established to develop
varieties with special value as human food.

v .3
o crmes o g g



Cowpeas

Five new and promising cowpeas (Vigun sinenis) have been developed:
"Canelo", "Garbancito", "Azul", "Chinito", and "Chinegré". Some of these
have pronounced resistance to powdery mildew and to mosaic. Production
has been superior to practically all introduced or previously existent
kinds. The new varieties have been accepted on the open market in competition

with beans,

Corn

Mr, Fennell's corn project has included crosses between primitive Indian
corns and various tropical improved kinds. Two sorts, one white, and one
yéllow, have shown some superiority in vigor, better root syétem, tendency
toward two ears per stalk and ear size. -A sweet corn of the same general
parentage as the two starch virieties described above has shown good production
and fair quality, The above corn material is nearing the stage of sufficient

perfection to allow distribution for testing,

Graggs

Several of the best tropical grapes producecd have been established and

are now available for limited distribution.

Peanuts
A new peanut line selection developed from a cross of Virginia Bunch
with Florida kunner is showing considerable promise, notably in freedom from

sprouting before or during harvest. This material is now ready for testing.
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Tamatoes

One new selection of tomatoes,which has shown adaptability to certain .
tropical conditions, has been widely distributed., Reports from many tests
in other parts of the world have been encouraging. A more fecent subpro ject
with tomatoes is now in the process of developing varieties with better
resistance to Late 3light, which is one of the most limiting factors to

tomato p:oduction in tropical America. Some progress has been made,

Other Work

In addition to the foregoiing, importations and collections of fruits,
vegetables, fie;d crops, drug plants, etc. have becn tested. Sixteen official
publications on projects of Institute work have teen published in megazines
issued in the Engiish, Spanish and Portuguese languages. Contacts have been
made with agriculturists in many parts of the world which have given rise to

many valuable seed importations.

VEGETABLE CKOPS
i+ Ho Casseres
Potatoes
The potato work is carried out mostly in the Cartago potato region on

the slopes of the Irazu volcano.

Project No. 39 Studies with Potatoes (Solanum tuberosum)

Subproject No, 1l: Performance study and increase of new improved varieties,

This collection was sown at two different altitudes. Possible varietal

differences have been noted with reference to adaptation. kesistance to
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Phytophthora infestans will be tested during the next crop.

A eallactibon of progenies produced by potato breeders in other sections
is also under study.

Subproject No., 2: Performance atudy and increase of the comi:on native

varieties and wild species,

a. The Lstrella, iiorada Blanca, and lorada legra, under observation in
our smrll plantings.and on farms, are the best varieties of Costa
Rica in that order. A small test on cutting seed potatoes showed
that they tuberize well in Turrialba and apparently produce the same
number of plants as whole seed when grown in the highlands.

b, Samples of the following kinds have been obtained:

Non commercial here wild
Chilena Sample from kstacion Nacional
Forastera de Agricultura, Guatemala
Boston Sample from Irazu volcano region,
Holandesa Costa Rica (Solanum longiconicum)
Alemana

Zamorano ited
Zamorano white
Guatemala Barcenas
Guatemala market
Cachikel, Guatemala

Subproject No. 3: Improvement of the Estrella variety by clonal selection

for high yield and type.
Potatoes from one hundred superior plants selected under optimum conditions
were planted out early in 1948 to study their production and type.

Subproject No. 4: Storage losses of potatoes due to Phytophthora infestans

and otner diseases under different conditions.

Leader: Jose Santos Aguirre, Graduate Assistant from Mexico, under



direction of Jr. F. L. ..ellman. Measurement of losses by weight and
number of tubers at five elevations with laboratory determinations of
causal organism was in progress at the close of the year.

Subproject No. 5: Virus transmission

The testing of leaf roll susceptible healthy stocks next to plants known
to be infected was carried out to study the method of virus transmittal
or reason for its apparent inability to exist in the nhigher potato areas,
Planting materials were sent by Dr., he H. Fernow to test the finding of
Barrus, Smith an& Casseres that apparent absence of aphids in cooler
highland should make it suitable place for production of certified or

mother stock seed tubers,

Other Vegetable Crops

Project No. 40 Fertilizing Vegetable Crops

Subproject No. 1l: Fertilizing Potatoes
Location: Cartago Potato Regzion

a. Two completed factorial experiments summarized for the 1946-47 Annual
Report showed that N and P increased yields significantly while K
was ineffective., Two additional experiments are in progress in other
areas.,

Subpro ject No. 2: Fertilizing Sweet Corn

Location: Institute. Sown: August 25, 1947
Harvested: December 3, 1947

Dry corn measured for data. Fertilizers broadcast on plots and worked
in. Data being studied.

Subproject No, 3: Fertilizing Cabbage
Location: Institute. Set out: December 8, 1947
Harvested: February 9 to derch 11, 1948
Variety: Early Flat Dutch, - Data being studied,
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Project No, 62: Standardization of Native Vegetables
Location: Institute

Subproject No, 1: The Formation of Superi¢r True Breeding Lines of
Pumpkin (Ayote, Cucurbit& sp.) by selfing.

a, Different types and qualities appear at the Institute and elsewhere
from seed of this popular nutritious vegetable,

b. Twenty-five mature open pollinated ayotes of different size, shape,
color and quality were selected., From seventeen fruits 125 ayotes
once selfed have been produced, From four fruits "lines" inbred
twice with a total of fifteen fruits have been obtained, Seed from
twelve additional open pollinated fruits was planted.

ce The mature fruits after storage, were cut for testing, cooking quality
and replanting of best lines. Notes also taken on production of yourg
"fresh vegetable" stage fruits.

Subpro ject No. 2: Improvement of a local pimento type sweet pepper

resistant to Cercospora by mass selection.

a. An imported variety like Califofnia Wonder produces one crop and
quickly dies., This pimento-shaped pepper is long lived and resistant
to the main fungus disease, and although of medium size, is readily
sold., Yield records kept on two 60 foot rows, liass Selection No., 3
for increased yidld, size, and t&pe underway .

Subproject No. 3: lMaintenance of collection of varieties of peppers (10)

(Capsicum), Chayotes (12) (uechium), Yuca (6) (Manihot),
and plantains (2) (iusa)
Yield data and varietal characteristics are taken. OUf general interest to

students, visitors, and for ¢istribution.
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Subproject No, 4: Effect of age of cutting, variety and spacing on the

yield of yuca (Cassava).

Set out by former student, Alfonso Uribe, Data under study.

Project No. 63: Variety Tests of Imported Vegetable

Location: Institute

Subproject No. 1: Adaptation studies of type varieties of six main

a,.

k.

Ce

de

vegetables in row plantings.
Snap beans: Yields from four bi-monthly plantings during November
and December; 1947 gave superiority to Tendergreen over Stringless
Black Valentine and Refugee US No. 5; to Sure Crop !/lax over Pencil
Pod Block wWax.
Lettuce: Slobolt is vastly superior to Grand Rapids. It is truly
non-bolting and of high quality. Decr Tongue is the most uniform,
grows fast, is of good quality, bolts fairly soon, but is desirable,
Impcrial 44 heads up a week earlier than Great Lakes but bolts
rapidly, while the latter has a long harvest period; both are quite
variable,
Cabbage: Karly Flat Dutch was the best of seven varieties followed
by Jersey ‘.ueen and Green Acre. larion llarket was very poor. The
trial was made under very adverse conditions. New trials are in
prosress,
Onions: uf four short-day varieties Early Yellow Globe appears to
be “ne vest to date, but all seem very slow in bulb formation. All

are infected with purple blotch, Macrosporium porri.
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Squash and Pumpkin: Thirty-one varieties listed by Burpee showed

marked differences in resistance or tolerénce. Bush and all "summer"
types succumbed early t.> mosaic and powdery mildew. It appears as

a possibility that the native Ayote is highly resistant or tolerant

to the aforementioned diseases. Squash borers, Diabrotica beetles, and
Choaneohora, a flower rot, are also important limiting factors.
Tomatoes: A factorial experiment to measure yields of Marglobe, Bonny

Best, Rutgers and local lines is under way.

Subproject No. 2: Production of seed from superior plants of known

varieties,

Although varieties which are considered standard in the United States

should have little variability, in several cases when grown under tropical

conditions they appear to vary considerably in their adaptability. To

take advantage of such variations, if they are genetic, an effort is being

made to produce seed from the better plants.,

a.

b.

Ce

Lettuce seeds freely here. Selected plants of Imperial 44, Great
Lakes, Mignonette and Deer Tongue are under observation for possible
ssed production,

Cabbage of the Early Flat Dutch variety, while producing well, showed
a great deal of variation in type. Twenty-six plants ha&e been
selected and kept to produce seed.

Onion bulbs resistant to pink root fungus were selected by Dr. A. G.
Newhall from the Louisiana variety in a commercial planting near

San José. Four were stored at 40° F. for three weeks in an effort
to secure bolting promptly. They were then planted at two different

localities,
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CORN
Mario Gutiérrez
Mr. Mario Gutierrez returned to the Institute from Iowa State College
in May, 1948. The corn program will have as its objective a study of different
breeding methods, giving emphasis to a simplified methodology that can be
used in other countries which have not enough facilities for the elaborate

modern methods of corn breeding.

CACA0
George F. Bowman

As was mentioned before, Mr, George F. Bowman took charge of the cacao
work in January 1948. The whole cacao program was agreed upon at a Conference
of the Inter-American Technical Cacao Committee held a£ the Institute in
September and October, 1947. The Conference was attended by representatives
of nine cacao producing countries, besides representatives from the American
Cocoa Research Institute, the United States Department of Agriculture, and
the Atkins Gardens of Cuba,

The cacao program is aided by funds supplied by the America Cocoa Research
Institute, An cxperimental cacao farm of 119 acres has been put at the
disposal of the Institute by the United Fruit Company.

We were fortunate at thc initiation of this program in September, 1947,
to have the help of Dr. Allen G. Newhall, pathologist from Cornell University.

Dr. Newhall made a survey of the discases of the cacao trees in Costa Rica.
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Dr. Allen G. Newhall's Report on his Cacao rxperiments

During the six months ending April 1, 1943, satisfactory progress
was made in cataloging the more important diseases of cacao occurring in
Costa itica and in determining the causal organisms, their life cycles, and
the symptoms they produce. In addition, the potency of a number of fungicides
has been tested against their spores in the laboratory, and to a limited

extent against Phytophthora in seed beds.

The disease causing more lsss of marketable crop than all others com-

bined is the Phytophthora pod rot caused by P. faberi (P, palmivora). It

is estimated that fifty percent of the pods were lost from the attacks of

the fungus on many plantations in Costa itica between September 1 and i’ecember
31, 1947. Pods of any size were subject to attack and at any point from
stem to tip., The causal fungus was isolated,'not only from pods but from

the embryos of seceds within diseased pods, from the blackened tips of chupons
suffering from wilt, from cankers found on twigs, and from the soil collected
beneath trees thirty-five years old.

Peds inoculated with spores or living cultures of Phytophthora faberi

were sometimes completely infected in eight or ten days. Spores of the fungus
were produced on pods in moist chambers in as short a time as five days after
inoculation; ten out of fourtcen healthy pods becane infected in five or ten
days when placed on moist, naturally infested soil in the laboratery under
conditions which certainly indicate that this fungus, like several of its
relatives, does live on soil.

Using a spore suspension in water, obtained by washing, scraping or

brushing sporangia from the surface of diseased pods, infection was obtained
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by atomization on young cacao seedlings that resulted in the gradual death
of the leaves, of growing point, and the uyltimate death of eight-week-old
seedlings, Infection was also obtained on the growing tips of young hevea

twigs. From the worx of Heinking, ilorer and others, Phytophthora faberi is

known to be the cause of a serious bud rot of coconut, and to be able to
infect several other plants, such as seedlings of annonas, manog, santol and

fruits of the tamato and papaya. This is one reason for not recommending the

use of hevea or coconuts as shade for cacao in resions where Phytophthora pod

rot occurs, which ia in most of the tropics,
The following fungicides have been tested on glass slides for their
ability to inhibit the germination of spores of Phytophthora faberi, of

Diplodia theobromae and Colletothricum theobromicolum. Phytophthora is the

most important pathogen, and sulphur has long been known to be ineffectual
and copper very toxic against it, so only one organic sulphur compound was
tested--Fermate. Many of the newer organic fungicides containing zinc or
chlorine, which are currently being tested in the United States, were tried.
The copper compounds used included Bordeaux mixture (4-4-50,2-2-50, and 1-1-50);
Tenessee Tribasic (53% copper) at 4, 2 and 1 1b, per 100 gal.; Copper A
Compound (copper oxychloride, 45% Cu) at 4, 2, 1 1lb. per 100 gal.; Yellow
Cuprocide (887 Cu) at 2, 1 and 1/2 1b. per 100 gal.; Puratized III (4% Cu)
at 1 part in 150, 300, 800 and 1600.

The organic fungicides and their active ingredients included Dithane
Z78, zinc ethylene bisdithiocarbamate (657%); Parzate, zinc ethylene bisdithio-~
carbamate (70%); Fermate, ferric-dimethyl-dithiocarbamate (76%); Phygon,

dichloro-napthoquincne (94%); Spergon, tetrachloro-parabenzoquinone (48%);



Spergonex, tetrachloroparabenzoquinone; Puratized, phenyl mercuritrie-
thanol ammonium lactate (5%).
These were employed at three strengths, the one com.only recommended,
and two dilutions one-half and one-fourth this strength. For Dithane 278,
Phygon, and Spergon we began with 1 1lb. to 100 gal.; with Parzate and Zerlate,
2 1lbs., and with Fermate, 3 lbs., The sp.re germination test indicated that
the copper fungicides were much more effective than any of :the others. In
a special series of se?enAmodifications of Puratized compounds, containing
different quantities of copper and mercury, the copper was decidedly more
effective than mercury. On the other copper fungicides, Bordeaux, even 2-2-50,
was more effective than the others in these laboratory tests. In some tests,
Parzate showed up fairly well, but Dithane and Phygzon were not very effective,
In one non-replicated test of seven fungicides on 150 seedlings sprayed
one day and inoculated the next with a spore suspension of Phyt.nhthora, the
best protectants included Parzate at 2 lbs,, Tribasic, 4 lbs., and Yellow
Cuprocide, 1 1/2 1lbs, in 100 gal, Bordeaux, 2-2-50, was less effective,
whereas Dithane 278 at 1 lb., Zerlate at 2 lbs., and Puratized III (4% Cu) at
1l to 300 were not much better than the average of the seven check plots.
The Bordeaux was made up with a rather poor grade of lime, procured locally.
In view of the difficulties surrounding the making of a first class Bordeaux
of its poor keeping qualities, and of the need for a prepared fungicide ready
for use, more work along fungicide testing lines is worthwhile, particularly
with any new organics or compounds containing copper, such as Bouisol, Copper
8 quinolinolate, copper trichlorphenate, copper naphthenate, and glyoxalidines,

Sinox and Llgetol.



Several ways of culturing the fungus to ottain fresh sporangia of

Phytophthora for inoculation purposes were tried, such as agar, peanut shells

plus dextrose, potato plugs and streamed cacao pods. None was as effective
or satisfactory-as cacao pods, ripe or green, washed and held in moist
chambers for a week after incoulation. It was found essential to employ
freshly formed sporangia, which develop near the margin of advancing lesions.
Sporangia two or more days old germinate very poorly. They can be wiped or
washed from a pod with a clean cloth, and in 24 hours a fresh crop of viable
sporangia may be secured. This may be done several times, which makes one
pod useful as a source of inoculum for a week.

By égunting the number of sporangia found on an area about 4 sq. mm,
(935) and by multiplying by the total area of the pod (480 sq. cms) it was
calculated that an average-sized pod can give rise to from 5 to 10 million
sporangia, each of which may contain fram 20 io 25 zoospores capable of
initiating infection on pods, leaves, or chupons in a few hours in the presence
of a thin film of moisture. Even if less than 1/100th of 1% are able to find
and infection court, there still may be hundreds of infections initiated by
one well-placed diseased pod, It is obvious that removal of diseased pods
once, twice, or even four times a month is inadequate to keep down such fast
forming and vast quantities of infectious inoculum. A good protective

fungicide barrier is probably cheaper and more effective in the long run,

Pod Rots Other Than Phytophthora Found in Ccsta tica

Colletrothricum and Diplodia pod rots are commonly found, as well as others

as yet not identified, Monilia pod rot had not been found. Diplodia seems to
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occur only on mature pods and is of relctively little economic importance,
although it has been isolated from twigs and provbably is of considerable im-
portance in connection with dieback and twig blight, which are comaon in
neglected plantations.,

The best name for Liplodia pod rot is ury Sooty kot, because in later
stages the pod is covired with a deep layer of black, sootlike spores, In
early stages, which occur usually at one end of the pod, the orown dis-
colored tissue is soon made rough, almost like coarse sand paper, by the
eruption of multitudes of closely packed minute fruiting bodies of the fungus
pushing their way up thirough the epidermis of the nod. The rot advances almost

as rapidly as that caused by Phytovhthora. The spores also germinate in a

matter of a few hours and are produced in prodigious numbers., However, so far

it has not been found to cause the great losses that Phytophthora does.,

In the spore-~germination tests with fungicides mentioned earlier, Diplodia
theobromnae appeared to be mmore easily inhibited by a greater variety of fungi-

cides than Phytophthiora. In addition to Bordeaux 2-2-5C, Phygon, Zerlate,

Yellow Cuprocide, and Fermate were rather effective, whereas Dithane, Spergon,
and Puratized were not, It seems likely that good cultural practices, which

include pruning and spraying for Phitophthora, will probably eliminate this

disease completely., It is said to be only a wound parasite,

Pink Rot or Anthracnose

The fungus causing the Anthracnose pod rot, Colletothricum theobromicolum,

has been found attacking pods of all sizes. It causes a depressed or sunken

circular dry rot that turns from light to dark brown. Later, on the surface



of these spots, a layer of light yellowish to pinkish spores breaks through the
epidermis, giving a bright dusty appearance over the dark brown background,
This fungus has been found in Costa riica to be the cause of a great deal
of spotting and dry marginal burning of cacao leaves. It has be.n repeatedly
isolated from fruits, lecaves, and twigs, and when spores are sprayed on
seedlings the young lcaves in two wecks' time brecak out with small dark brown
circular spots, lesions on the veins, and marginal necrosis. From these lesions
the same fungus has been re-isolated. Older :;reen leaves seem to be less
susceptible, and muci: of the infection that results in ragged brown-margined,
shot-holed leaves is believed to have takein place when the leaves were much
smaller, Spores require a much longer time to germinste than do those of

Phytophthora or Diplodia (15 to 3C hr,). Antliracnose on leaves seens to be

worse on trees exposed to sunsnine and in neglected plantations, where it
causes considerable loss of effective foliage, but nevertheless, even in these
cases, it is not a very serious pod rot, Anthracnose can flourish under drier

conditions than FPhytophthora or Diplodia pod rots,

The name "anthracnose! has been employed locally for the spotting of pods
of all ages caused by the stings of an insect now believed to be the result
of feeding by lionolonium capsid bugs. In this ailment the spots are dark brown,
remain uniformly about 2 mm. in diameter, often have a scabby surface and at
times a whitish center caused by the growth of a mold (Fusarium sp.). The
fungus is superficial and the spots do not grow larger and are only about 2 or
3 mm. deep4, They arc definitely of insect origin and should not be confused

with the fungus pod rot, There are two otner pod spots resembling that causcd



bp Coldetothricum, one of which is distinguishable by its slightly darker

color and by the fungus fructifications, which are black and densely packed
pycnidia developing in the sunken lesion. The other is a superficial dry rot
covered with white mold of the causal fungus (Fusarium sg.)

There is circumstantial evidence that the Colletothricum that causes

leaf spot and anthracnose of seediings may have its origin in the soil. It may
even be the same fungus as the one commonly attaciking coffee. :hen seeds are
sown in sterilized scil or in soil not previously used for coffee growing, they
have come up and remained quite free from leaf spot for months; but when grown
in soil taken from between coffee trees they have suffered from much leaf spot
from an early age. Houvever, this needs further testing. Anthracnose will
probably be controlled by the saimne methods mentioned before--pruning and

spraying and fertilizing as for Phitophthora. Spore germination tests on slides

sprayed with fungicides have been too erratic to be dependab19 to date.

Another pod rot, found but once recently at La Lola, seems to be caused
by an undetarmined, fast rotting dari: gray-green fungus that is not a lionilia
species., It can attack young and old pods and needs further study. Pycnidia
form under the dense green velvety mat of mycleium on inoculated fruits in
8 or 10 days, and in pure culture, They are black and contain oval, sub-
hyaline single-celled spores, siinilar in size and shape to immature Diplodia
conidia, In tﬁe early stages of fructification, the appearnace of the velvety
mat of mycelium, and the manner of spore formation, might sﬁggest Monilia,
but recent, unpublished studies on ijonilia in Venezuela show that it is not the

same disease,
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Seedling 1isease Control

Cacao seedlings have been found to be subject to several stem rots,
apparently of soil origin. 3rown lesions occur at or beneath the soil line,
sometimes deep enough to cause stunting and even death, From these lesions

a Rhyvzoctonia, a Fusarium, and one other black pycnidial producing fungus

have been isolated. Time has not yet permitted proving their pathogenecity,
but a test of several fungicides, includiﬁg Dithane Z78, Parzate, and Fermate
applied to the upper 1 1/4 inches of soil by raking it in at the rate of 1 gm.
per square foot just before sowing seed in an outdoor seed bed indicated
Fermate might give almost complete control.

Other diseases of minor importance encountered either at lLa Lola or
the Institute include a root rot, perhaps caused by a species of Rosellinia,
-nd the well-known tiiread blight cuased by Corticium (Pellicularia) koleroga,
which grows over twiis and large leaves, causing tne latter to droop, drop

off, and hang by the string-like threads of the causal fungus.

Insect Pests of Cacao

Although no worx with the insects found on tihis crop has been done by
the writer, during the past six months sufficient cvidence of insect damage
to pods and twigs has been observed té indicate that the principal pests in-
ciude some species of iionalonium or capsid bug, one or two leaf hoppers,
several ants, aphids, and thrips. Insect pests are not responsible for the
plight in which the cacao industry of this hemisphere finds itself, but they
no doubt do considerable damage, and some of tnem constitute a threat as

possible vecters of virus diseases, notably swollen shoot, and as probable
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disseminators of the spores of many of the fungus diseases to which this crop

is subject.

Immunization Studies by Crossing

Theobroma simiarum is native to Costa Hica and grown on the Institute

grounds, Not much is known about its genetic consitution or the genes for
resistance it may harbor, Seedlings are being grown, and four of them have

been inoculated once with spores of Paytophthora faberi, but no infection

has been observed. Further inoculations with all the fungi occurring on

cacao should be made, UWithout waiting for these results, and to take advantage
of the specialized training and interest of ifr. Juan M. .wfioz, he was encouraged
to undertake the crossing of T. cacao with T, simiarum. Hundreds of hand
pollinations were made, and to date eight successful crosses of T. simiarum

on T, cacao have been obtained, Two of tliese have since dropped off. None
were successful when pollen of T. cacao was used on T, simiarum, although two
or three self pollinations out of 60 made on the latter are holding on. It

is believed that this is the first time this cross has ever been'made, and
although the parental stock used is not perhaps of a high order from the
standpoint of quality and yield, it has demonstrated the feasibility of

making such a cross. The chromosome number of both species has been found by
Mr. Mufioz to be the same--20, Had pollen from Clone 221, which is a heavy
setter, been used, the results might have been more striking. Progenies from
this cross should be critically studied, as no one can foretell at present

the value of the outcome. It may result in the introduction of some valuable

genetic blood into the cacao germ plasm bank.
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INTER-AMERICAN CACAO CENTER

The Technical Cacao Conference organized the Inter-American Cacao Center
at the Institute to stimulate research on and development of cacao production
throughout the hemisphere and to train‘personnel in this field., Its main
work is carried out on the cacao farm (La Lola) in the lowlands of the Atlantic
region., There is also a cacao section at .the Institute where work in propa-
gation, selection, etc, is being done,

Experimental work has been started on the lowland farm. Various installa-
tions required on the famm, including propagators, are being completed. Spray

and duster machines are on order,

Investigations

The following investigations are under way:

Turrialba

a., Fungicide screening and seedling resistance tests

A nursery of seedlings was planted in long beds, five rows
wide. These beds are being divided off in small blocks, and the
plants in each block are being sprayed with a fungicide or concen-
tration of fungicide to be tested. The whole bed is then thoroughly

covered with an active spore suspension of Phytonhthora palmivora.

This inoculation is repeated until we kill or nearly kill the un-
treated check plants and the plants treated with some fungicides.
Those fungicides affording excellent protection will be give field

tests later,
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In conjunction with the above tests we are attempting to
find out if a correlation exists between resistant trees and their
seedlings. In the long beds described above we have planted
three of the five rows with seeds from trees of known resistance
and the other two rows with seeds from extremely susceptible
trees, At the point of marginal control we may find a difference
between these two types. If so, this would indicate that seedling
selection trials may be reduced and simplified by knocking out
95 percent or more by means of spore suspensions.

Skinned versus unskinned seeds

Since planting of seedlings will continue for a long time
in spite of all we can do to promote vegetative propagation, and
since some seeds will always be pianted to develop new clones, we
have made a test of one of the traditional seed treatments.
Alternate rows across a narrow bed were planted with whole seeds
and seeds from which the seed coat had been removed., Fifty
replications were made. Skinned seeds germinated more quickly,

but we are méking weekly growth measurements now to see if the

" plants from unskinned seeds will overcome this initial advantage.

Tests of climatic effects on cuality

As fruit ripens on our clonal plants at Turrialba (2,000 foot
elevation) we are sending samples for flavor tests for comparison with
the same clones grown at sea level, While very little difference has
been noted in favor of the Turrialba flavor, there is a considerable

advantage in yield per pod.
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La Lola

a.

Plant;perfonnance,'pruningl fertilizer, minor elements

On the lowland farm each of nine students was given twenty
trees for detailed recording. Ten of these trees were in an unpruned
section and two of the ten trees were pruned. All ten were clieaned
of parasites and old pods. Another ten trees per student are in an
area severely pruned by the students themselves. ilach tree was
given a different treatment, and the treatments were randomized by
starting each student with a different number, In each set of ten
the treatments were as follows: Tree 1, check; 3, N,P,K, 7-7-7 monthly
1/2 pound per tree; 2, same as 3 plus pruning in unpruned section;
4, check, plus pruning in unpruned section; 5, copper sulphate 1/2
pound per tree, once; /4, zsinc sulphate 1/2 pound, opce; 7; Borax
1/2 pound per tree, once; &, sulphur 1/2 pound per tree, once; 9,
iron sulphate, 1/2 pound per tree, once; 10, Esminel, 1/4 pound per

tree monthly. ©sminel (essential minor elements) has the following

analysis:
Copper oxide 7.81 %
Manganese oxide 18.41 &
Zinc oxide Le26 %
Iron oxide 2.85 %
Boric oxide 5L B

At the time these 180 trees (20 per student) were chosen the
students took a complete series of records on each tree. Each
week a further set of growth and fruiting records is taken.,

In addition to these data the students tag new pods formed
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each week and record the length and volume each week, Volume
measurement will be made by immersing the hanging pod in a brimming
beaker of water and measuring loss. Within a week we alsd expect
to start weekly spraying of the No. 1 trees in the pruned section
with strong DDT to see what effect will result from elimination

of insects.

Student Projects

As a student evinces interest in some problem that is considered of
practical value, he is helped to plan his project and assemble the necessary
equipment. ile then submits a corrected program and starts his work. He
is required to make a monthly progress report and suggestion list, and he
will meke a final report or write a thesis at the end of his yecar.

a8, Investigation of causes for variations in locally produced cacao

A list of producers has been secured from local chocolate makers,
buyers, and bankers, with a classification of the product of each
grower as fine, medium, or poor. From these.lists we have picked
out four of the best, four of the poorest, and four medium. By
spending some days on each of these twelve farms data is obtained
on the following points: elevation, climate, soil, drainage, age
of trees, condition of trees, types of cacao, frequency of harvest,
maturity of fruit, time from harvest to break and from break to
fermentation bin, complete des?ription of fermentation, drying
procedure, storage facilities and procedure.

The object is to find out w:ich simple methods or treatments,

if any, will improve the general quality of Costa Rican sun-dried cacao.
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b, ©£ffect of pH.on seedling growth and susceptibility to fungus infection

Bins of soil have been stabilized at pH 4.0, 4.5, 5.0, 5.5, 6.0,
6.5, 7.0, 7.5, 8,0, 8,5, and 1& seeds planted in each., So far the
best growth appears to be at the neutral point or nearly there, Later
these plants will be sprayed with spore suspensions to test suscepti-
bility.

Results of this test will aid in choosing land for cacao and
for selecting fertilizers and possiblj soil rectifiers.

ce Vegetative propagation

This is a large project, and it grows every day. lie are trying
every possible method of rooting cuttings as well as some that look
impossible, Techniques of grafting, budding, and layering are also
being tested., Cuttings of various types and ages of wood are being
planted with leaves attached, with leaves reduced by different
amounts, and with leaves removed. They are being planted in sand,
soil, soil and sand, and soil and wood mould, and just wood mould,
The planting is done in bins, in beds, in detritus under trees, and
‘the plants are being covered with leaves, c}oth, glass, and celle-
glass. Hormones and root stimulants are being tried.

The indications are now that the three students working on
propagation will soon develop a simple,.effective rethod for
planting cuttings in a nursery bed, surrounding them with boards,
covering with cheesescdoth or cello-glass, and watering only twice

a week. This sort of method would be feasible for the independent
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grower, either large or small, One student is also developing a
budding technique that will, it is believed, give good results with
buds from small twigs placed on stock of eix or eight times the
diameter, This will speed up considerably the multiplication rate
from selected trees.

Flowering and fruit setting

Data are being collected on all the phenomena involved in
flowering, pollinization, and self incompatibility. The hour of
opening, hour of pollen ripening, time of abscission, insects present,
etc.,, are observed on seif-compatible and incorpatible clones,

Viability of pollen and speed of pollen tube growth are being
observed, lietliods of hand pollinization are being tested, and the
vaiue of different clones as pollen-parents is being observed.

we may be able, if we know the {lowering habits well enough,
to work out a simple method of setting more fruit at a more desirable
season.

Effect of shade on young plants

Duplicate nursery beds were planted under 25 percent, 50 percent,
and 90 percent shade, and in full sun. DBy lLeight and diameter observa-
tions we hope to determine the conditions that promote .the most
vigorous growth at each stage. By microscopic and, if possible,
chemical . observations we also hope to get some indication of the
reasons for variation in growth at different light intensity levels,

Wie shall also find out, we believe, what makes a seedling or chupon
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form a crown at high or low level.,

Fermentation

Boxes of various types are being set up and thermometers pre-

pared for a test of simple eqguipment for use in farm fermentation.

We are looking for the simplest, cheapest, most durable box and the

easiest metnod of héndling it to give the highest and most uniform

temperature in the best aerated beans. Use of nitrates and ammonia

will be tested to speed up yeast action, and insulation of various

kinds will be employed.

Investigation of Phytophthora palmivora

A complete study of this fungus has been started, with the idea

in mind that if we are familiar enough with the disease we shall

recognize its weak points. The study may take a number of years, but

the disease is serious enough to warrant the time. The questions we

have been trying to answer are these:

(1)

(2)

(3)
(&)

(5)

What is the time involved in each of the steps from sporangia
to sporulation, to settling of zoospores, to formation of germ
tube, to penetration of pod and consequent inviolability?

Does air drying at any of these stages kill the pathogen or only
suspend its growth?

If air drying kills, how soon?

Can the pathogen penetrate undamaged or healed pods? Is there

a clonal variation in this susceptibility?

Can pods be inoculated from bits of infected stem tissue even

though no syores are found?



- 35 -

(6) Do sporangia or chlamydospores retain their viability long
enough to permit transmission of infectipn by air currents,
or must they be removed aﬁd transported in free water?

More questions present themselves every day, but these are the ones
we are trying to answer nowe.

Verification must await the final conclusions of the project, but the
following hypothesis best fits observations to date. Initial spreading from
a focus of infection is by rain splashing from pod to pod and from pod to
twig. Bits of cankered twig and branch washing down on new pods spread it
again, but no transmission through the air is possible. From tree to tree
the spores are splashed when trees interlace, or infected twigs and leaf
petioles are carried by occasional storms. Floods carry infected pods or
twigs over long distances and infect low-hanging pods., From these, splashing
to higher pods, chupons, and twigs carries the fungus slowly up the tree.

We have produccd infection in moist éhambers from small bits of wilted
chuponsa but so far we have not been able to produce it by shaking or blowing
spores from pod to pod. In plates exposed inside heavily infected trees we

have found no Phytophthora colonies. Sporangia brushed from a pod to a

slide and watered sporulated weaikly or not at alls In field spraying we can
obtain full control right up against heavily infected neighboring trees.,

If the hypothesis proves tenable it will change the control picture
completely, Cur effort will be to eliminate all the inoculum possible from
a given farm or area instcad of spraying at intervals to protect from drifting

spores. The practice, then, would be to prune heavily and spray with a highly
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concentrated Bordeaux or other fungicide, possibly two or three times in the
space of week. After that we might be able to leave the farm unsprayed for
a year or more until the inoculum could build up again.

It is expected that two additional staff members and an enlarged group
of graduate assistants will be applied to the cacao program during the coming

year.

SUGAR CANE

Project No., 70

‘Collection: Date of first planting: May, 1947
89 varied specimens from Costa Rica, Puerto Rico, Colombia (Palmira),
and Sumit Gardens, Canal Zone have been established,

The collection comprises varieties of interest for future work. The

following species are represented: S. officinarum, S. barberi, 5. sinense,

S. spontaneum, S. robustum. All varieties are under close observation. Those

of apparent commercial possibilities are being increased to be tested in

variety trials,

Project lio, 83 Variety trial with and without fertilization

Date of planting: August 29, 1947

Total period:. 52 months
10 varieties--2 treatments--2 times of harvesting (12 and 16
months)

A study about germination differences due to varieties and treatments
was made. There were significant differences at 1% level between varieties,

a 5% level among treatments and interaction, varieties x treatments.

Project No., 95 iaturity trial.

Complement of the former

Two blocks were reserved for monthly harvesting on 10-24 months.
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Project No. 104

Initiated: Deccmber 22, 1947
To complement former study

N, P, K, Ca and 3 minor elements were applied,

Project No. 68 Sugar cane fertilization

Initiated: January 1947
Harvested: February 1948

This trial was made on two patches of sugar cane of different ages--
8 months and 4 months old. Fertilizers, N, P, and K were applied, The
results reported correspond to the 8-months-old‘plants. 23 Kgs. of P205 per
Hec, gave significant increase in cane over check at 5% level and significance
at 1% level on sugar production per Hec. over check, The complete formulae
gave significance on the 5% level only for sugar production over check.

Seed Production of Varieties

Some exploratory observations were made as a basis for the future
breeding program., Several varieties were examined as to the preoduction of

fertile pollen. Some crosses were also made to gain ability in this work.

CCFFEE

Project No. 37 renovation of old plantation by cultural treatments and

fertilizers
Initiated: November 1946
This trial combines eight fertilizer treatments in three doses each,
with four different cultural practices. The first crop was harvested as a
uniformity trial; the second crop was harvested fram aAugust to October, 1947

in five different pickings.
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Big differences were determined, as can be seen in the tables below:

Cultural treatments Fertilizer treatments
Kgs. per plot hgs. per plot
Shoveling 516.03 N 35C.30
Cultivator -+ 559.88 P 333.75
Cover crop 713.10 K 290,35
Weed chopping 683.33 NP 321.53
NK 332,33
PK 332,15
NPK 314411
Check 260.21

The determination of significance in measurement of yield differences
will be facilitated as the shade intensity and other conditions not under

test become more uniform.

Project No, 87 Shade effect on an old plantation

Initiated: quember 1947

This trial has been arranged in split plot., lMajor treatments are four
shade intensities--no shade, half normal, normal and free shade. Iinor
plots are fertilizing and pruning. As in the former case the harvest of
August--=-October 1947 was taken as a uniformity trial which will be used to

correct future results and increase their accuracy.

Project No. 99 Factorial fertilizer trial in {.1ld Finca

Initiated: December 1947

Sixteen treatments were carried out in two blocks.

Project No. 42c Compost in Old Finca

Initiated: December 1947

This was related to the former by the check and complete formulae.



-39 -

Project No., 86 Effect of transplanting two stages of seedlings: "Copita"

and "Avejon" under 3 different shades.
Initiated: June 1947
Several countings have been made. Final counting will be made later,
taking the number of plants and growth. The beneficial effect of shade is

apparent .

Project No. 42b Compost in nursery beds to see effect on: (1) germination;

.2) vigor, and (3) disease under shade and no shade.
Initiated: September 1947
No effect of compost was shown on germination. After five months a count
was made by uprooting five rows from the ten of each plot, counting the plants,
weighing them with and without rocts, and measuring them. No significant
difference was found between compost and checks. These countings were made
in plots under shade. The others were in too poor a condition for data of

germination and loss of plants,

Project No. 93 Collection of varieties and species,

Material has been brought in to form a collection for breeding purposes.
Small trees of the species Canefora, Hobusta, Stenofila and hxcelsa have been
planted, as well as trees of different varieties of Arabica. A selection was
m:de on the Montecristo Farm of about seventy -enetically different trees, and
cuttings of each were brought in for vegetative propagation. IMost of them
are rooting.

Seed of the Coffee Nacional (El Salvador), iiaragocype, and Blue Mountain

are being germinated,
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COMPOST ELABOHATION

Project No., 42 1Indore process of Compost elaboration

Initiated: June 1947.

Several piles are in preparation. Some h:ve already been used in the
different trials. Compost elaboration cost is about ¢ 8.80 per ton (5.7¢ = ..
$1.00), Analyses have been made with the féllowing results which show a

great uniformity:

Sample Moisture No. % K50 P05
1 ' L3453 0.31 0.11 0.43
2 47.83 0.37 0.13 0.35
3 L7467 0434 0.13 0.39
I 51.65 0.32 O.14 0.32

Management of the Cabiria Farm

The management of this farm, where the farm trials are located, was made
under contract. The vepartment took over its management in May 1947 in order
to facilitate testing of the results of the trials on a commercial basis. The

area in coffee of this farm is about 45 hectares.

PHYTOPATHOLOGICAL PROGRAM
This program is under the supervision of Dr. Frederick L, Vellman of
the United States Department of Agriculture in a cooperative relationship with
the Costa Rican Department of Agriculture and the Institute, The purpose of
this program at present is to carry out work on some of the most important

diseases of plants in Costa Rica, with special attention to coffee and cacao.
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Dr. .ellman and his associates and assistants are working on the following

investigations:

1,

2,

Omphalia flavida (Gotera or Ojo de Gallo) is known to be the most

important coffee disease in the Western Hemisphere,

a, Field studies: Lffect of shade in relation to disease; studies

of perfect and imperfect stages in the field; occurrence and
ecological relaticnships of the disease,

b. Laboratory studies: Development of the fungus in pure culture

studying effects of different nutrients and pH reactions of

media; development of perfect and imperfect stages of the

organism; morphological studies of the organism and its mycological
_relationships. (It appears that its generic position needs re-

aevaluation.); effect of differences in light intensitiea anc"

colors on its growth and development; a study of the habit of

luminescence.

ce Lpidemiology: Method of dispersal by rain drops; rapidity of

spread; importance of imperfect and perfect forms in relation
to distribution; insect relationships; infection phenomena and
length of time required for anchorage of infecting bodies.

d. Control: Iethods of field hygiene; elimination of infection
sources ; chemical and natural methods of removing diseased
leaves; biological elimination of the organism in leaves dropped
to the ground.

Pellicularia koleroga (koleroga or arafia) is an important disease of

coffee in localized areas in coffee growing countries all over the
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world. Studies of the organism in pure culture, its morphology

and effects of chemicals, ecological relationships,

Rosellinia spp. (Maya or root rot) is found on coffee in both
hemispheres and has extremely serious effect in local areas. It
has cause abandonment of farms in numerous countries. Studies on
host range, occurrence, methods of isolation, characters of the
fungus in pure culture, identification of the species of the
organism most important in Costa Hica.,

Phytophthora palmivora (formerly P. faberi)(pod rot of cacao) is

the most important disease of cacao in Costa Rica and causes from
30 to 90 percent of the losses in the crop annually, Viork is

done in collaboration with the Cacao Center, and laboratory studies
are made on cultural characters and epidemiology.

Seed treatment studies for control of diseases of plants in the

seed bed and in the field. This work is being carried on primarily

by lMiss Lucy Hastings. The following crops are being studied: beans,
maize, coffee, cacao, grain sorghum, kenaf (fiber roselle), peanuts,
and sesame. The work congists of: (1) lakoratory determinations on
the diseases naturally carried on the seeds; (2) laboratory determina-
tions of the soil borne diseases; (3) control of disease organisms

on seeds by laboratory tests with chemical treatments; (4) control

of diseases by chemical §eed treathents tried in the greenhouse,
Studies also include methods of seed treatments to prolong the life

of seeds stored under ordinary conditions.
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6. Miscellaneous culture studies and collections. A collection is

being made of dried specimens of the most important diseases of plants
occurring in the region of the Institute. In addition the most
important of these fungi and bacteria which act as causal agents

are being isolated and put into a collection of pure cultures for
study. There are several hundred such cultures and it is probably
the largest single such collection of pure cultures for study.

There are several hundred such cultures and it is probably the

largest single such collection of cultures in the American Tropies.

USES OF CHEMICALS IN CiOF PrODUCTION

The Standard Oil Development Company has established a fund for the
purpose of having studies made at the Institute on the action of chemicals
on the production of crops. With this fund it has been possible to obtain
: Fhe assistance of Dr, Ora Smith, Professor at Cornell University, who is in
charge of the program and who visits the Institute three times a year. The
actual work is carried out by three graduate students with ksso Fellowships;
two from the United States, and one from Venezuela, During the absence
of Dr. Ora Smith, Dr. Frederick L. ./ellman supervises this work.,

The reasons for undertaking this work and its objectives are as follows:

1., Weeds occur wherever crops are grown and compete with the crop plant
for plant nutrients, moisture, light,‘and other necessary growth factors.
Weed control by usual methods of cultivation is injurious to the crop plant
roots and is slew, expensive, and consumes much man labor, which usually is

available in insufficient quantity. It is our purpose to study the effects



of various concentrations, time and method of application to the soil, seed,
and plant of many promising chemicals on the control of weeds in economic

crops of importance in the tropical and temperate regions of Mexico and Central
and South America.

2. During the next few years several millions of cacao cuttings will be
rooted and placed in permanent plantations for high quality and quantity
production. At present 4O to 50 percent of the cacao cuttings fail to
produce roots and hence are discarded.

de&eral root promoting chemicals have been applied successfully to
many species of plants. It is our purpose to study the effects of various
growth substances or hormones on the rooting of cacao cuttings in an effort
to decrease the percentage of discarded plants.

3. Flowering of the coffee plant in many areas occurs over 2 period
of several months; likewise, the berries ripen during a period of three to
four months later in the season. To avoid loss of a portion of the crop by
over-ripeness and subsequent shattering, it is necessary in some areas to
pick the crop 7 o 10 times in one season. It would be extremely valuable
to coffee growers if the plant could be induced to flower over a shorter
period of time and subsequently to mature the berries over a shorter period,
or if the ripe berries could be prevented from shattering until a later
harvest coﬁld be made. It is our purpose to study the effects of application
of various hormone-type chemicals for the purpose of cutting costs and losses
during coffee harvest.

L ‘ie propose to study the effects of the hormone samples submitted

on any phase of plant growth with the possibility of their application to
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stimulation of stem and foliage growth, hastening growth and maturity, stim-
ulation or hastening of flowering and fruiting, etc.

5. The prevalence of and damage done by insects and diseases to economic
crops probably is greater in tropical areas than in other portions of the
world. Iliany insecticides and fungicides which have préven effective control
materials in temperate regions are unsuitable for control of some of the
insects and diseases which occur in the tropice, It is our puréose to study
the effects of the chemicals on the plants and on the control of various
insects and diseases prevalent on the important economic crops of the American
Tropics.

During the reported year the main work has been cone on herbicides., The

following supplements have been developed.

Supplement No, 1, Pre-emergence application of herbicides to corn and beans

Sixteen chemicals were applied singly and in combination resulting in
58 chemical treat.ients as pre-emergence applications to corn and beans. Two
concentrations of each were applied and at two periods after preparation of
the soil, The factorial arrangement resulted in 232 treatments, Counts and
weights of the various species of weeds were made at several intervals. Data
are too voluminous to sutmit herewith. Results of note are (1) time of appli-
cation of the herbicides in relation to time of land preparaticn is very im-
portant. Control of wceds was much more thorough when the herbicides were
applied 17 to 18 days after land preparation than when application was made
3 to 5 days after preparation, (2) Application of herbicides at the high rate

or concentration resulted in better weed control than the low rates or
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concentrations. (3) l%eed control was much more thorough by application of
petroleum products combined with 2,4D, ‘Sinox General or Dow Contact Herbicide
than by herbicides of either group when applied alone.

Supplement No. 2. Post-shoveling application of herbicides to coffee

The same chemicals and combinations as in supplement No, 1 were applied
at one concentration 10 days after shoveling compared with 28 days after
shoveling. A second application was made some time later when considered
necessary. There was a total of 232 treatments., Counts of ..umbers of weeds
were made at intervals during the season.

Results of note are: (1) Application of herbicides 28 days after
shoveling resulted in much more satisfactory weed control than application
10 days after shoveling. (2) weed control was more thorough by application
of petroleum products combined with the other herbicides than by herbic%ges
of either group when applied alone.

Supplement No, 3. Control of weeds in sugar cane

Bight hydrocarbons and nine emulsified hydrocarbons were compared with
several other standard herbicides for weed control in recently planted sugar
cane, These herbicides were applied before sufficient germination of weed
seeds and resultant control was unsatisfactory in all treatments.

Supplement No, 3A. Control of weeds in sugar cane

The same materials were applied in another area of sugar cane after the
weeds and grass were approximately cne foot in height. Xesults indicate
that for best control the herbicides should be applied when the weed seeds

have germinated and the weeds are several inches tall,
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Supplement No. 4. Control of weeds in potatoes

Several chemicals were applied as pre-emergence herbicides to potatoes.
Virgin land was fitted for this experiment, and resultant weeds and grass
were not representative of cultivated areas. Weeds consisted largely of Bermuda

grass.

Supplement No. 5. Selective control of weeds in carrots

Applications of Varsol iio. 1 and Varsol No. 2 were compared with hand
weeded and untreated carrots., Remarkable differences were noticeable, Varsol
No. 2 being best, Since weeds in the tropics grow so rapidly, it is planned
to set up another experiment counting pre-emergence with post-emergence
applications compared with only one application or none. This work appears
to be very promising,

Supplement, No. 6. Control of weeds in rice

2,4D at several concentrations was applied to rice at two stages of
growth. Excellent control of broad-leaved weeds and most of the grasses
was obtained with no injury to the rice when two pounds of 2,4D per acre
was applied to rice about 12 inches tall. Yields will be obtained at harvest.

Supplement o, 7. Conirol of weeds in bananas, cacao and african il palm

These experiments will be conducted soon on the plantings of bananas and
cacao of the Institute, No work is now contemplated with african cil palm.

Suprlement No, 8, Control of weeds in Hevea rubber

Three undiluted hydrocarbons and their emulsified forms were applied
alone and in combination with 2,4D and Dow Contact herbicide to low growth

under young rubber trees.
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Very good control of weeds and grasses resulted from applications of 2,4D
combined with Aromatic Tar H and Solvesso 150 and 2,4D in combination with
emulsified Aromatic Tar L.

Supplement No, 9. Control of weeds in Crotalaria

Three undiluted hyrirocarbons and their emuisified forms were applied
alone and in combination with 2,47, Dow Contact and Sinox General to short
weed growth into which the Crotalaria was drilled. None of the chemicals
nor the combination controlled the grasses ard weeds without also injuring the

Crotalaria.

Supplement No. 10, Control of weeds in Hevea rubber

2,4,D, Dow Contact Herbicide and Sinox General were applied singly and
in combination at two ccncentrations to weeds and grasses in a rubber planting.
Best control of weeds was obtained from applications of 2,4D combined with
Dow Contact at the low and high concentrations and 2,4) alone at the rate of
3.2 lbs. per acre.

Supplement No, 1l, Control of weeds in corn, scquash, carrots, cowpeas, and
ueraria

Four undiluted hydrocarbons and four emulsified hycrocarbons (25¢) were
applied alone and in combination with 2,4D, iDow Contact herbicide, and Sinox
General as pre-emergence sprays to the above listed crops.

Best control of weeds was obtained with the following chemicals when in
combin:tion with 2,4D: Aromatics #B, Aromatic Tar L plus Solvesso 150; Aromatic
Tar H plus Solvesso 150; emulsified Tar H plus Solvesso 150; Dow Contact Herbi-
cide and Sinox General, 2,4D resulted in some injury to carrots and squash.

Of the eight hydrocarbons best control of weeds was obtained from Aromatics HB,
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The predominant weeds were commelina, Ipomea (sp.) Portulaca, oleracea,
Bidens pilosa, and Zmilia segittata.

Supplement i.o, 12, Post shoveling application of herbicides to Hevea rubber

Five hydrocarbons were applied alone and in combination with several
commercial herbicides to shoveled areas in Hevea rubber several days after
shoveling. In every case better contrél of weeds and grasses was obtained
where herbicides were applied 6 to 11 days after sihoveling than when applied
one day after shoveling. Best control of weeds and grasses was obtained
with the following combinations: (1) Aromatics HB plus Sinox General, (2)
Aromatics HB plus Dow Contact, (3) Arohatic Tar L, Solvesso 150 plus Dow
Contact, (4) Aromatic Tar L, Solvesso 150 plus Sinox General, and (5) Varsol
No. 1 plus Sinox General at late application.

Supplement No. 13, Post slashing application of herbicides to grasses in Hevea
rubber

Three of the most promising hydrocarbons were applied at several con-
centrations alone and in combination with Sinex General one month after the
grass was cut low in Hevea rubber. This experiment has not been in progress
long enough for any conclusions to be made on weed control,

Supplement No. 14. Chemical wzed control in corn and beans

To repeat and modify No. 1.

Supplement No., 15. Post shoveling application of herbicidés to Coffee

To repeat and modify No. 2.

Supplement lio, 16, Chemical weed control in sugar cane

To repeat and modify No. 3 which gave unsatisfactory results.
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Supplement No., 17. Pre-emergence and post-emergence application of chemicals
to control weeds in carrots

To repeat No, 5 which gave very promising results.

Supplement No, 18. Killing potato vines with chemicals

Fifteen chemicals were applied.

Supplement No. 19. Pre-emergence application of herbicides on beans.

To repeat No. 1.

All these last trials were not completed at the time of this report and
their results must be analysed in a special report.

Also some work has been started in fungicides for the control of

Phytophthora infestans in potatoes. Positive screening is under way on a

series of the newer compounds of possible fungicidal or insecticidal value,
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ANTMAL INDUSTHY DEPARTMENT

Albert O, Rhoad

.

The annual report of the Animal Industry Uepartment for 1946-47 was
closed with the following statement: "An extensive construction program
and the acquisition of livestock and other facilities will be the major
effort of the Animal Industry Department during 1947-48., Various experi-

ments especially the control of Dermatobia hominis (tdérsalo or nuche) will

be expanded." During the fiscal year 1947-48 the Department held closely
to this plan as is indicated below. Aside from this the Department was
called upon to give direct assistance to the livestock improvement programs

of five member countries.,

COISTHUCTION PROGRAM

On July 1, 1947 the first spade was turned in a comphrensive construction
progfam within the Department which was made possible by the generous grant
of funds from the American International Association of New York. when the
construction program is completed and the necessary flocks and herds are on
hand, the Department will be an economic unit within the Deno;stration Farm
and will, at the same time, possess sufficient animals to carry on its func-
tion in the Institute's experimental program,

During the twelve month period from July 1, 1947 to June 30, 1948 the

following construction and improvements have been completed or are soon to

be completed.
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Poultry Unit

This includes a central poultry building 43 feet by 21 feet of mortared
bricks with rooms for incubation and brooding, feed and egg storage, office
and miscellaneous items. The unit also includes three frame laying houses
each 20 feet by 24 feet and one single-sire flock house. To accommodate the
flocks six large poultry yards, two for each laying house, and eight small
yards have been constructed. There remain to be constructed seven small
shelters for single-sire flocks and for pens of cockerels. In May 1948, the
three laying houses were stocked with six-week old pullets of the Flymouth
Rock, New Hampshire Red, and ‘/hite Leghorn breeds. Incubators and brooding

equipment and other minor itwaus are also on hand.

Swine Unit

This includes a central nortared brick building 83 feet by 28 feet with
farrowing pens, fattening pens, feed room, and record rooms The unit also has
a swill feeding floor and shelter. Adjacent to the central buildings are five
two-acre hog pastures. The swine unit is not stocked at the present because

of lack of piping to take water to this unit.

Beef Cattle Corrals

This includes a central open frame structure 160 feet by 30 feet and
twelve adjacent pens, a spraying chute, a cutting chute, and cattle scales,
a records room, and a feed room. An unloading chute and manure pit remain

to be constructed.
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Creamery
This is a modern type creamery 60 feet by 4LO feet with estimated daily

capacity of 350 gallons of milk. It is about 80 percent completed at this

writing.

Implement Shed

This is a frame structure 70 feet by 22 feet for the housing of farm
equipment. It includes a farm tool shed and farm shope it this writing it

is about 70 percent completed.

Cuonset Hut
This is an all steel structure 48 feet by 12 feet for the storage of

sacked feeds and other produce subject to spoilage because of high humidities.
One section of this hut has a built-in drying floor. It is about 80 percent

completed,

Box 8ilos

Four brick and mortar semi-submerged roofed box silos 38 feet by 20
feet by 10 feet over-all have been built and placed in operation. They are

close by the corrals for convenience of silage distribution,

Calf Barn
This is an open frame structure 60 feet by 20 feet divided into four
sections for convenience of feeding calves of different age grouvs. Ad-

Joining the barn are three calf paddocks for grazing and exercise.
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Blectric Power Line

A power line 5,500 feet long has been constructed connecting the central
power unit of the Institute to this Department. Further construction will

be necessary to carry electricity to the various units within the Department.

Herdsman's lesidence

This is a frame house with 1,780 square feet of floor space located

near the center of activities of the Department.

Pasture Fences

About fifteen kilometers of new fence have been constructed and an
equivalent length of old fences repaired during the fiscal year. This does
not include the special poultry fencing referred to above., liork has also been
started on placing concrete fence posts along main road through the Department.

All outlying fences are built with live posts,

Pasture Improvement

Approximately fifty-five hectares of new pasture have been prepared.
These were formerly sugar cane fields that were abandoned for about four
years and were therefore grown up to dense brush and briars. They were
converted into pasture because of the large amount of stone in them or be-

"cause of steep slopes.

The previous report announced the campletion of a milking barn, bull
barn, and general warehouse and an extcnsion program of pasture improvement.
A slaughterhouse and meat laboratory have been planned for construction

during the coming year,
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ACQUISITION OF £QUIPHENT AND LIVESTOCK

Purchase of Equipment

During the year a Farmall A-type tractor with moving attachment, plow
and disc harrow, an Allis Chalmers 5-foot combine, and a Leitz No. 140
feed mill, a livestock scale, four-wheel tractor trailer, and a Fargo 1/2

ton pick-up truck were added to the equipment of the Department.

Purchase of Livestock

It has been possible to establish the herds on a more adequate basis for
production and research, This is evidenced in the following tables which

show the livestock inventory as of June 30 for 1947 and for 1948.

Livestock Inventory June 30, 1947 and 1948

Class (all ages) June 30 June 30 Increase
1947 1948

Dairy Cattle 0 62 62

Beef Cattle 70 125 55

Steers 104 134 30

Horses 7 7 0

Poultry 89 L59 370

The above table is particularly significant as it indicates the start of
the dairy herd. This herd is composed of seven purebred Holstein Freisian,
seven purebred Brown Swiss and the remaining forty-eight of selected local

dairy stock from the tro;ical lowlands. Of the increase of fifty-five head



in the beef cattle breeding herd, eleven are imported purebred Brahmans.
The remainder are additional selected native cows for use in the grading
up trials with Santa Gertrudis, Zebu Angus, and Zebu bulls. This year the
purebred flocks of poultry were also started, as stated previously in this
report,

The construction program and purchase of animals is about eighty per-
cent complete. It is anticipated that the construction and purchases will

be completed in the early months of 1949,

THZ RESLARCH PRCGRAM

Recognizing that the control of Dermatobia hominis (commonly <nown

as torsalo, nuche, berne or skin bot) is a major health problem with live-
stock, especially cattle, in Central and South America. ilork was continued
and expanded in efforts to find a practical solution. OGome results of the
investigations havc been reported in previous anauval reports. During the
19,7-48 fiscal year several internationally known entomologists and parasito-
logists have visited Turrialba for consultation and study of the problem.

The animal parasitolozist, Dr. E. T. owanson of the Florida iixperiment Station,
and Drs. E. W, Laake and John T. Creighton, entomologists from the United
States Department of Agriculture and the University of Florida, respectively,
have studied the problem, Dr., Creighton remained for two months and made a
number of preliminary studies. The experiméntal work in 1947-48 has been
mainly on the use of many new and improved insecticides, As this work is
still in progress, results are not available at this time, The current

program includes the following:
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Experiment No, 1 - Group test using four prepared sprays applied
to six groups (two infested animals for each group) at weekly
and bi-weelkly intervals.
Experiment No., 2 = Group test using nine prepared sprays spplied
to sixteen groups at different time intervals and with different
methods of applying.
txperiment No. 3 - Toxicity tests using eighteen chemical combina-
tions on extracted larvae swbmerged at varying time intervals.
Experiment No. 4 - Herd test No. 1 applying commercial spray with
high pressure sprayer to groun of eight infested steers every
three weeks.
Herd test No. 2 applying spray every ten days.
Herd test No. 3 four small herds with three spray
combinations and check, treated every threc weeks,
Experiment No. 5 - Tolerance tests on cattle of various known tox-
icants, Note: four mature animals have died thus far in these

tolerance tests.

Various insecticides or combinations are showing some promise but it
is too soom to make conclusive statements.

The Value of Coffee Pulp Silage as a Feed for Cattle, 1948

This feeding *rial is a continuation of previous studies at this

Institute with cofree pulp silage. It was also the research »rojec
<ON MEMmgo
O" Q’ﬂ(
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INTERAMERICAN INSTITUTE
OF AGRCULTUMAL SCHNCES

Dale L. iladden, a graduate student in the Department.,

®
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The following is a summary of the 1948 trial:

Two groups of ten steers each were fed on a comparative type feeding
trial, They were three to five year old steers of a local type, graded
"common" as feeder steers., The check group received a ration consisting
of Napier grass, concentrates, and a mineral mixture. The second group
of steers received the same ration in which sixty-seven percent by weight
of the Napier grass was replaced by coffee pulp silage. The differences
were measured by live-weight gains and the amounts of feed consumed.

Previous trials have shown the coffee »nulp silage to be of low palata-
bility and that increased consumption may only be obtained by the addition
of highly palatable feeds, in this trial by the addition of cottonseed
meal and molasses.

The groups were placed in dry lots and fed at regular intervals. Average
daily coffee pulp consumption per steer in the silage group over the 77-day'
period was 49.5 pounds. iiasdimum consunption was obtained during the latter
part of the trial, witi consumption up to 63 pounds of coffee pulp silage per
steer per day, in addition to consuaption per stecr per day of approximately
31 pounds of lapier grass, six pounds of molasses, and five pounds of cotton-
seed meal,

Total live-weight gains for the trial were 505 pounds for the cheék
group and 492 pounds for the coffee pulp silage group. This represents a
daily gain per steer of .73 pounds and .71 pounds, respectively, Daily
TDN consunption per steer was 16.6 pounds for the check group and 13.1 pounds

for the silage groupe. Average daily consumption of coffee pulp silage per
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steer for Group II (silage) was 49.5 pounds or equivalént to 5.5 pounds
silage consumed daily per hundred pounds liive-weight.

Analysis of the experimental data indicates no significant difference
between the two rations., It was concluded, therefore, that coffee pulp
silage is not superior to Wapier grass as a roughage for cattle,

The final results were based on nine animals in each group, since one
animal had to be reioved from each grcup--one froi: the coffee pulp group
because it refused to eat the silage ration, and a stecr from the check group
because it developed a tumor. Two animals in the coffee pulp group developed
. a skin irritation and loss of hair over parts cf the body, which were attributed
to the feeding of cofiee pulp silage, but with no definite proof that coffee
pulp was the causative factor.

From the results of this study and previous critical studies at this
Institute coffee wulp silage cannot jet be recomiended as a cattle feed.

It may possibly be improved through difrerent methods of processing and/or
feeding that might add to its efficiency. Lowever, it is apparent that even
though methods are found to increase the efficiency of the coffee pulp silage,
this would have to Le greatly increased to mare it econonically feasible,

particularly in areas of abundant year-round natural forage.



Table 1, Kesults

Group I Group 1I
Check Coffee Pulp

Kumber of animals o « o ¢ 4 o o ¢ o ¢ o o o o o o 9 9
Average of initial weight (1bse) o ¢ ¢ o o o o 889.7 87847
hAverage final weight (1bSe) o o ¢« o o ¢ o ¢ o o @ 945.8 933.3
Total gain/steer (1bSe) o o o o o o o o o o o + o 56,1 CTAN
Days on feed o« o« o o o o 5 o 6 o o o s o s o o 77 77
Daily gain/steer (1bSe) o o o o o o o s o o ¢ o & 73 71
TDN in daily ration per steer (1bse) « o « o o 16.6 13.1
Gain/100 1bs. TDN ccnsumed « o o o o o o o o o 4.39 Sebly
TDN consumed/100 1bSe £8iN o o o o o o o o o o o 2,277.8 1,839.6
Total coffee puip silage consumed (1lbs.) .+ « « & 34,2864.3
Total coffee pulp silage consumed/head (lbs.) . . 3,809.6
Total coffee pulp silage consumed/head/day/100

lbse WOIight & o o o ¢ o ¢ o o ¢ o o ¢ o o o o o 55

Analysis
lean final weight (1lbs.) 945.8 + 66.8 93343 + 61.0
Standard deviation (1lbs.,) 20043 t 47.2 182.9 + 43.1
Coefficient of variability (%) 21.2 + 5.0 19.6 + 4.6
Difference of the means 2.5 ¢ 90.4
Insignificant

Genetic Studies: The Genesis and Genetics of the Santa Gertrudis Breed of

Beef Cattle
In February 1948 the author visited the snind lianch of Texas, U. S. A.

and obtained the basic information and data for this study. The following
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is a summary of this work:

The Santa Gertrudis breed of beef cattle originated through necessity
of finding a beef type animal better suited than existing types to the
climatic and range conditions of south Texas. It is the first distinctly
American breed of cattle and developed through a breeding plan set up and
supervised by Hobert J. Kleberg, Jr., manager and nart owner of the King
Ranch.

The Santa Gertrudis breed is the result of a species cross of Bos
indicus males on Bos taurus females, the former represented by the American
type crahman and the latter by purebred beef-type Shorthorn. The breed was
developed from the first c¢crcss generation, but becaﬁse the Brahman bulls
used were three-fourths to seven-eights Bos indicus the breed is considered
as three-eights Brahman and five-eightns Shérthorn.

Several distinct periods are recognized in the development of the breed.
The period from 1910 to 1916 was exploratory when the O'Connor halfbred
Brahman Shorthorn bull was placed with a herd of Shorthorns and the per-
formance of his offspring compared under range conditions with the straight
bred Shorthorn and iereford cattle. Because the performance of the Brahman
X Shorthorns was superior to the other cattle, the cross breeding program
was extended in 1918 to include all purebred Shorthorns on the ranch. Within
the Brahman X Shorthorns a program of selection for beef type and red color
was initiated with thie object of developing a new breed from their progeny.

Early in the augmented crossbreeding programn a Brahman bull of the
Guzerat type named Vinotero sired a red bull calf out of a one-sixteenth

Brahman cow that was to mark the real beginning of the breed. This outstanding
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bull became known as lionkey. A program of closebreeding and linebreeding

to Monkey and his offspring was initiated and has continued to the present,

To facilitate this program a unique system of single~sire and multiple-sire

herds was set up that contributed greatly to the rapid establishment of the

breed. The Santa Gertrudis was officially recognized as a new and distinct

breed in 1940, The breed derives its name from the Santa Gerprudis divisicn
of the King Ranch,

An analysis of fifty-five recent pedigrees indicated that the coef-
ficients cf inbreeding and reclationship within the Santa Gertrudis breed
and twenty-five years from lionkey, the sire of the breed, is about twenty
percent, This is about equal to the 1810 intra-breed coefficient of re-

lationship as reported for the Shorthorn breed twenty years from Favourite,

Physiological Studies: DBreed Differences in Adaptability to Tropical Climates

This was a review of the experimental work done in various parts of the
tropical world on the physiological reaction of various classes of livestock
to tropical climate conditions. The surmary of this work is presented in

Figure I,

EXTENSION ACTIVITIES
During the 1947~48 fiscal year the Chief of the Vepartment was officially
called upon to give service to five of the member countries, In December 1947
he went to Venezuela to give an opinion on the O'Campo tropical dairy live-
stock improvement project then under consideration by the Government of
Venezuela. On this same trip he officially visited the Dominican Republic

to study the development program of the National agricultural School under
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construction in that country. In March 1948 at the orficial invitation of
the Government of Panama he acted as judge of livestock at the National Fair
in Chirriqui. In April at the official invitation of the Government of CubA
he acted as judge of livestock at the lational Livestock Exposition in
Havana. In this same month and at the invitation of the State of Florida
in the United States, he addressed a cattlemen's field day at the Range Live-
stock Experiment Station, Ona, Florida.
Also in April when visiting in hingsville, Texas, the Chief of the Depart-
ment addressed the agricultural student body of the Texas Technological

College in that city.

PUBLICATICKNS 1947-48

1. "Breed Differences in Adaptability to Tropical Climates." A, O. Rhoad -
in press. This paper was prepared at the invitation of the 1° Congresso
Internazionale di Fisio-Patologia della iteproduzione Aninmale, liilan, Italy.

2. "The Genesis and Genetics of the Santa Gertrudis Breed of Beef Cattle,"
A, O, Rhoad - in press., This paper was prepared at the invitation of the
Eighth International Contress of Genetics, Stockholm, Sweden. It is to
be presented as a demonstration at this congress and will be published
later in the Journal of Heredity.

3. "Colombia Improves its Native Cattle II ~ The Blanco Orejinegro". A. O,
Rhoad., La Hacienda, ovember 1947.
THE KING RANCH GRANT
In June 1948 the Animal Industry Department of the Institute was the
recipient of a grant of funds from the King Hanch of Texas, U.S.,A. amounting
to »33,000,00, Twenty thousand dollars of this grant is designated for the
construction and equipping of an animal climatological laboratory and

thirteen thousand for the construction and stocking of a horse breeding unit.
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In addition to the grant of monies the King tanch will make available five
brood mares and a stallion of their strain of (uarter Horses and also fifty
to seventy-five head of high-grade Santa Gertrudis cows with normal complement

of purebred Santa Gertrudis bulls,

THe ANIKAL PHOGRAM FOR 1948-49
The Department will still be in an active construction program during the
forthcoming year, but it is anticipated that the research program will also

be enlarged especially as it refers to the control of Dermatobia hominis.

August 25, 1948
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AGRICULTURAL ENGINEERING DEPARTMENT

Norton C, Ives

INTRODUCTION

Increased quality and quantity of food and fiber production, with the
accampanying increased well-being of agricultural workers in the American
Tropics, are dependent largely upon the introduction and application of
modern science and technology and the education of all peoples.

Where agriculturs thrives, other industries and arts follow, and
agriculture thrives when the production per worker is qualitatively and
quantitatively high. The application of engineering to agriculture is
directly concerned with increased quality and quantity of agricultural pree

duction through land develoggent-—éoil and water development and consecrvation, -

drainage, irrigation, and erosion control--and mechanization--the application

of power, machinery, and structures in all phases of crop and livestock pro-
duction, processing, and preservation.

Certain factors, some of which are quite undefinable, have mude present
day tropical agriculture one in which a poorly paid, uneducated peon swing-
ing a machete constitutes by and large the primary production mechanism,
and problems resulting therefrom are indeed complex in nature. However,
quitc in contrast with some other tropical regions of the world, the Americgn ’
Tropics are relatively undeVeloped agriculturally, and vast potential deveL;;§
mental possibilities exist.

For the American Tropics there is still timc in the course of human

population growth to establish a permanent, efficient system of agriculture.
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However, this will surely require the full application of modern agricultural
science and technology, and time is- growing short to do this.

In a "sure-fire" agricultural educational system there will be need for
more or less three groups of worl:iers which might well be described as:

1. straight-linc¢ scientists

2, agriculturists out on the farm front, and

3. engincers and cconomists interpreting and applying
basic rescarch rcsults toward workable, practical
solutions, or serving in a sense as the connecting
links in both directions between the scientists
and the agriculturists.

The agricultural engineer is greatly dependent upon the proper orienta-
tion and presentation of problems from the field worxkers as well as upon
research findings of the agricultural scientists. The economists need to
direct and check for economic feasibility.

There is an apparent school of thinking in certain groups working in
the Americas that mechanization of agriculture in tropical areas will in-
evitably result in great loss of natural resources, especially top soil and
soil fertility. «hile this may be a fair conclusion based on -*ursory observa-
tion, basically there need be no conflict between soil conservation and mechani-
zation. There is, however, a gross lack of fundamental research to show best
agronomic practices in a mechanized system for a permanent grain, food and
strategic crop agriculture in tropical regions, but that fertility can be
maintained in tropical socils is evidenced by the farmers of forty centuries in
some of the densely populated tropics of the Far kast,

Successful mechanization will require proper land use classification and

enforcement based upon facts derivcd from adequate experimentation in the

arious soil regions. Some of the best tropical lands lack only drainage
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.and/or irrigation to fit phem well for an efficient mechanized agriculture.
iven for a perennial tree-type agriculture, such as coffee, cacao, oil palm,
rubber, or abaca, many problems occur in the mechanization of the harvesting
and processing, as well as in certain field operations such as spraying for
insect or weed control.

The highly important huwman factor of mechanization has been shown to
require primarily some "sure-fire" training methods and facilities. The
economic feasibility will depend largely upon the solution of the above-men-
tioned factors, although some careful direction will be needed for its most

effective application.

PROGRAM CF WORK

Due to the lack of certain scientific personnel at the Institute the
program in Agricultural ingineering has of necessity been devoted to basic
research in both land development and mechanization. The application of
engineering technology to soil and water culture requires basic scienfific
information on soil, climate; land, and general agricultural conditions for
the regions involved. .

Experimental projects have been initiated in soil erosion and drainage,
and a quite detailed topograpnic survey of the Institute's one thousand
hectares is nearing completion. Cn the basis of tlis, soil and land survey
classification can be madé accurately,

some basic and applied research in grain drying and storage is under way.
This will remain a major research project of the department until attainment

of a satisfactory solution.
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Detailed plans for a more extensive Agricultural cngineering Lepartment
including perscnnel, facilities, a detailed building plan, and a list of equip-
ment have been prepared, and in the absence of funds allotted to it, special
effort has been made to secure funds to bring it into being. Such basic
facilities sre needed before any real progress can be made in the application

of engineering tecnnology in the Institute's program.

PiCGRESS OF WCRK
Research has pbeen initiated and/or advanced in the following four
projects.
1. Erosion Project
2. Drainage Prcject
3. Lumber Study

L. Grain and Bean Drying and Storage Project

Erosion Project

Construction of a series of erosion control nlots was completed in
January, 1948, This series of plots consists of two sets of four plots
each on exactly 16 percent and 45 percent slope, with a third set of fifteen
3 M. plots on an average of 45 percent slope, the slope varying slightly
from top to bottoms A series of triplicated cultural practices using corn
as a common crop is being studied on twelve of these plots with cane on the
other three. The first two sets contain check plots and plots to be used
for other special tropical crops.

Rainfall and soil run-off are observed. Most significant results to date
are the decimals of one percent of water run-off that have been observed for
rains up to 4.25 inches in twelwve hours with no apparent differences between

the bare and grassed plots. This shows these soils to be quite resistant to
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erosion, although some soil wash has been ck%served where stair steps were

constructed by the workman between the plots. Yields of cane and corn from

these plots are average for the region, indicating fair to good soil fertility.
Conplete chemical and physical analyses of these soil profiles are being

made through cooperation of the Agronomy Department of Cornell University,

Drainage Proiect

A sub-surface tile drainage system was installed on an experimental basis
on a poorly drained field near the entrance of the ¥nsitute. A 90° V-notch
weir and concrete stilling tank was installed at the outlet, and rows of
vertical holes were dug in lines at right angles to the tile lines in order
to afford study of the ground water fluctuations. Tile laterals were spaced
50, 100, and 150 feet apart. The system was completed and ready for observa-
tion in lovember, 1947.

Significant results to date show that no surface flooding occurred be-
tween any of the laterals for a rainfall intensity of 6 1/2 inches in two
days, 4.25 inches of which fell in twelve hours, and the rate of draw-down
measured at the midpoint between tile laterais appeared to be adequate for
the crop of corn on the ground at the time. The maximum run-off rate ob-
served during this storm was 1.57 inches per twenty-four hours.

There had been consideravle gquestion as to the drainability of this soil
profile due to its rather high clay content and the existence o? an unoxi-
dized and apparently inpermeable clay layer at a depth of 18 to 20 inches.
vwith adequate aeration provided by drainage and deep rooted leguminous crops

to be incorporated as green manure, it is hoped that both the top soil and
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soil profile will develop favorably. This tile drainage study will be con-
tinued for anothner year at least with additional laterals installed in another
section of the field which, due to its extremely poor fertility, was aban-
doned by the Plant Industry Department for field plot use, although it is

ideally located for such use.

Lumber Study

This study consists of the determination of the principal physical
properties of a group f abcut thirty-five commercially important species
of lumber from this region. Cosla rica, for exaaple, is estimated to have
over three-quarters of its land area in forests, but, as typical of tropical
forests, there is no uniformity of stand of any cne specics in any given area,
although there is a quite definite regional occurrence of species. During
a day's run, a sawmill may saw over a dozen different kinds of wood.

These preliminary studies, nearly completed at this writing, include:

1, specific gravity determinations--green basis and
dry tasis :
2. shrinkage coefficients radial and tangential
3. rates of drying
a. under roof
b, in sun (following custom in region)
c. at 105° C (in laboratory oven dryar)
L4, resistance to decay (fully exposed to soil and
weather conditions at Turrialba)
a., cold soaked with pentachlorophenol
b. untreated
5. absorption and penetration of 5 percent solution
of pentachnlorophenol in kerosene according to
time and pressure--cold treatment
6. gluing aharacteristics at high moisture content--
using resorcinol glue which sets at room temperatures
7. equilibrium moisture contents
8. crushing strength--green and at equilibrium moisture content
9. calibration check of a commercial electrical type
wood moisture meter
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Common names of the various species of trees .are being obtained according

to local experts, and saaples are being kept for later identification.,

Grain Drying and Storage Project

Initial studies have been made of local conditions as to weather,
possibilities of sun drying, moisture contents of grain at time of harvest,
local storage methods and custams, and the performance of different types of
drying plants now ih operation in Costa Kiica, A rather complete study was
made on the performance of the ear corn drying plant constructed and operated
by the Institute of Inter-American Affairs at Guacimo in the Atlantic coastal
plain area. The construction and operation of the new terminal elevator in
San Jose which is equipped with a large continuous type dryer, fumigation and
pneunatic equipment, is being watched with interest. These so-called 'grain
silos", eigiiteen in numoer, have a total storage capacity of a little over
a quarter of a million bushels.

A small experimental ear-corn crib was built and filled with corn at
approximately 24 percent kernel inoisture to study possibilities of crib
storage of ear corn for short periods in this regiun,

A movable wooden grain bin with two ;0O-bushel bins has been designed
to be used as a batch type dryer and for subsequent storage. The bin will
be vapor flow resistant through the use of asphalt roofing under the floor
and on the sides and roof. In additién, a thousand-bushel steel bin with
perforated false floor to provide a plenum chamber has been presented to the
Institute by the Butler lianufacturing Company to be inciuded in the grain

storage studies.,
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One of the new type integral portable pressure atumizing spray Jjet-type
0il burning drvers has been purchased to be used as an Institute .dryer es-
pecially for experimental work. Special studies of drying sacked rice, as
harvested by combines in the wet-dry region in the Pacific coastal plain area
of Costa Kica, are planned in cooperation with two large operators in this
region.

Grain sorghum, rice, and corn will be among the first crops to be dried
and stored under these weather conditions. Subsequent work will include

coffee and cacao beans in an attempt to make a highly efficient small batch-

type dryer.

Other Accomplishments

l. Tropical House Plans

A detailed design and set of plans have been developed for
a tropical off-the-ground style house, 36 x 4LO' with a basement
floor entirely usable but enenclosed, except for the servant's
quarters., s a result of experience in building two of these
houses at the Institute, a revised seven-page detailed plan has
been prepared and is available for limited distribution upon request.

It is a three-bedroom house, cspecially designed for construc-
tion with native lumber. All interior and exterior walls are made
of 1 1/2-inch edge-glued vertical panels. The plans also show an
open front porch addition and an alternate four-bedroom, 36 x 46'
floor plan. Basic material requirements for the 36 x 46' floor

plan are approximately 18,000 board feet of luaber, 4O cubic yards
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of concrete, and 2,000 square feet of roof tile underlaid with

asphalt roll roofing.

New Treiler

A two=wheel dump-type general-purpose rubber-tired trailer
was designed for small to medium sized tropical farm hauling re-
quirements. Two such trailers have been built and field tested
at the Institute. The design provides for the trailers to be
pulled, one or more in tandem, by a tractor, truck, or jeep, and
by connecting a stub tongue it is highly suitable for a yoke of
cxen. It is made of welded angle iron for the frame and edge-~
glued 1 by 3 inches into panels or sections for the sides, bottcm,
and endgates. It can be used without endgates and cross ties for
hauling cane, loading up to 2 kilogram tons. .ith the endgates
it becomes a grain tight box having a capaciﬁy of two cubic meters
at a height of a little over a meter (108 cm.)e A set of four
2 x 2 inch glued-laminated wooden arches covered with light-weight
aluminum sheets will make it rainproof with a protected hauling
capacity of five cubic meﬁers under the roof, The welded-steel,
glued~wood‘construction makes it Light in weight (500 pounds) yet
strong and rigid. The chassis consists of a comnercial 2-inch
square steel axle equipped with wheels for l6-inch tires..

A one-she.t detailed plan showing its construction has been

prepared and is available for distribution upon request.



3. Lagoon Drainage

A "quadrilla" of five laborers worked for three months, from
February through April, cleaning and digging the outlet ditch to the
lagoon area.. Using hand methods and dynamite for rock they were
able to lower the channel bottom to grade for about half the dis-
tance ;o the lower end of the 1agoon.‘ This work will be continued

for the proper development of this 160 to 200 acre lagoon area,

FUTURE PLANS
Insofar as possible, major effort will be given to research and develop-
mental work in grain drying and storage., Further work toward the development

of the Agricultural kngineering Department must await the procurement or

allotment of additional funds,

September 6, 1948
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DEPART.iENT OF AGRICULTURAL ECUNOMICS AND KURAL LIFE

Julio O. Morales
INTRODUCTION

The program of the Department has been oriented along lines which
promise more direct and faster improvement in labor productivity. The
problem of low labor productivity is basic in the achievement of higher levels
of living and is of concern to all segments of society. Farmers express this
problem by saying that their business is unprofitable because of the low
productivity of their laborers. At the same time laborers complain about
low wages and poor living conditions. Consumers find that prices of basic
foodstuffs are too high. Government officials are concerned about the low
levels of production and consumption of the country. All these are manifesta-
tions of the same basic problem--low labor productivity. To be more specific,
prices of corn in Costa Rica as a jeneral rule are higher than in the United
States in spite of the fact that farmers in the United Gtates usually make
profits producing corn while most Costa Hican farmers get little or no profits.
Nor are the Costa fican corn growers helped by the fact that they pay much
lower wages. There is so much more labor consumed to produce the same amount
of corn in Costa Hica that its production returns a much lower wage to the
laborer, leaving little or no profit to the fammer, even though he sells it
to the consumer at a higher price. The plant breeder and agronomist can
alleviate the situation b:’ greatly increasing yields, but even such marked
contribution would leave the bulk of the situation unsolved.

As labor is not only the principal item of cost of agricultural pro-
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duction (usually accounting for over half of total costs) but also represents

the ultimate factor in consumption, there iS a very close association between
low labor productivity and low levels of living.

Many leaders of tE? americas have observed that there is a wide difference
in levels and standagds of living between the more developed and lesser
developed countries of the hemisphere. Some of them have also observed that
there is a wider difference between the level of living of the people of the
more developed and lesser developed countries of this hemisphere today than
there was between that of the Europeans and of the Incas when Columbus dis-
covered America. In other words, the gap is getting wider. It is generally
accepted that the resources of the hemisphere should be mobilized to change
this trend,

Many American countries have already developed and put into effect pro-
grams designed to alleviate tnis situation. They have also met in conferences
to‘tackle the problem together, Many of those concerned with these programs,
however, complain that the social scientists have failed to provide them with
basic principles which should guide the claboration and operation of these
programs.

Considerably more research is needed before the social sciences are able
to understand well enough the principles which govern the social and econo.ic
evolution of a community let alone of a whole country. Although amazing pro-
gress has been made in the last few decades, more basic research on the growth
process of a community and its stimulation through education has to be con-
ducted.

Therefore the research program of the Department has been channelled to-

ward the improvement of levels and standards of living along two principal
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courses: (1) Improving labor productivity by improving man himself and (2)
Improving labor productivity through better organization and managemént of
farming enterprises.,

Research, to be of value, has to be taken to the people. The Department
is primarily concerned with methods of conducting research and the consumers
of this type of information are other scientists working primarily in colleges,
experiment stations, and other institutions performing similar services. The
avenues to convey this information to them are principally technical bulletins
and articles, conferences, and resident instruction. Usually a certain amount
of resident instruction is required to provide the core around which the others
can be tied. Alumni very often can be trusted to carry a good share of the
distribution job. In relatively new fields such as economics and rural
sociology, alumni help is indispensable. Therefore the emphasis of the Depart-

ment has been altered to put more emphasis on resident instruction.

NESEARCH PROGRAM
The research program of the Department has been organized around five
projects:

Community Project

The general objective of this project is to determine the gconomic
and social growth process of the family and the community under the influence
of a scientifically guided intense educational programe. At the same time we
shall test the effectiveness of the methods used in determining the basic
problems of the community at any particular time as well as that of the
various educational devices used.

The Turrialba community will be studied by a team composed of five

scientists in the fields of economics, home economics, sociology and
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anthropology, health and nutrition.. This team has been organized and the work

has been divided in the sub-projects which follow:

Rural Sociology and Anthropology Sub~Project

Leaders: C(Charles P, Loomis
Reed Powell
Julio O, liorales

Ob jectives:

l.. To find out what constitutes the community of Turrialba
(Delineation of the Turrialba community).

2. To work out the association patterns of the informal prestige
and congeniality groupings, using a sample procedure,,

3. To study the institutional structure of the Turrialba com-
munity and the effectiveness of the services rendered.

L. To study the ecological structure of the community,.

5. To study the effects of the educational program on the
attitudes and opinions of the people..

6. To analyze the class structure of the community..

Progress to date:

l. tmphasis has been placed upon obtaining a knowledge of the
area and a vision of how best to proceed vwith the project..
In this respect the following have been made subjects of
investigation:
a, Services offered by the Turrialba area
(1) The town itself
(2) The surrounding caserios and barrios (settlements)
b. Institutions rendering these services and the manner in
which they function.

Plans for the immediate future:

1. To obtain more knowledge about and a greater vision of the
Turrialba area.

2, To formulate, together with other members of the team, a
schedule covering the following aspects:
a. General information
b. Delineations of locality groupings
ce Association patterns

3+ To delineate the Turrialba community and work out the association
patterns of the people based on the data obtained in the schedule..
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Home Economics Sub-Project

Marta Coll

Dr. Guillermo Le jarza
Julio Morales

Dr. Laura Lee Smith

Ubjectives:

1.

2.

3.

L.

Progress

To appraise the real needs of the community in relation to
health, housing, nutrition, family living, and education.

To determine which are the most effective methods for obtaining
the desired information.

To determine which educational devices are most effective for
channeling and putting into actual practice a program aiming
to improve the level of living of the community.

To test the effectiveness of the efforts devoted to the
attaimment of the objectives of the program and to study the
interaction of the Home Economics program with those of other
fields.

to date:

1.
2,

3.

L.
5.

A survey of the literature is under way.

A compilation of food analyses and other useful information
related to other fields of study is under way.

Questionnaires on nutrition, health, child care, family history
are being worked out and some have been tested.

General information related to the community is being collected.
Arrangements are being made with the Health Department of Costa
Rica so as to use the services of the doctor of the health unit
and the facilities available at the Turrialba Health Center and
the Social Security hospital of Turrialba in the study of the
health problem.

Plans for the immediate future:

1.

2.

3.

L.

5

To finish the review of the literature available and compile
additional information which may be useful.

To gather and get acquainted with information in relation to
attitudes, behavior, and other forces which determine group
action in the community.

To develop questionnaires which will be used in the collection
of the data related to the different fields of study included
in the survey.

To study and collect data on health habits, vital statistics
available, medical, dental, and hospital facilities available
and the extent to which these facilities are being used, and
the reasons for not using them when needed,

To help in analyzing the data collected.
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Upon analysis of the data, to help in channeling properly an
educational program based on the needs appraised and the social
organization of the community.

To develop interest of the community in the work that will be done.
To enlist the cooperation of the different organizations and
institutions of the community, and support and stimulate
spontaneous comaunity programs wnich seem to contribute to the
solution of the problems observed.

Census Sub-Pro ject

Julio O.’Morales
Jorge Leon

Ob jectives:

The census of the central district of Turrialba has two purposes:

1.

2,

To obtain the necessary information to serve as a basis

for other phases of the community project.

To gain experience in methods for the census of the Americas

of 1950. 1In relation to this last point this census could

provide valuable information on the following points:

a. How to take agriculture and population census together

b. How to make, with economy, a de-facto and de-jure census at
the same time.

c. How to coordinate the population, agricultural supplement,
and agricultural questionnaires.

Frogress to date:

1.

2.

Cartographic and geographic work

a. General map of the area (topography, 50 meters contour
lines).

b, siap of the area and division in enumeration areas.

c. liap of the town and adjoining area, with houses and
stores marked.

d. Sketches (for the use of the enumerators) of all the
enumeration area in the rural part of the district, and
of the blocks in the urban part.

e, Delineation of the political boundaries of the district.

Questionnaires

a. These questionnaires were made for the population, agriculture
and agricultural supplement sheets,

b. CQuestionnaires were discussed with a national organization
(Asociacidn Costarricense de Estadistica) which is very much
interested in the national census for 195(., with officials of
the Costa itican Secretary of Agriculture, and representatives
of different organizations interested in the census (banks,
Coffee Board, etc.).



3.

Le

5e

6.

- 82 -

c. Questionnaires for agriculture were tested with the cooperation
of four farmers, and some improvements were made following their
suggestions.

Instructions

Complete instructions and definitions for the enumerators were

completed covering these questionnaires.

Organization

Arrangements were made with the local education supervisor to use

the teachers as enuaerators, and permission was ootained from the

Secretary of Education to let the teachers work as long as necessary

to take the census informnation.

Financing

Several arrangunents were made to finance the census through the

help of certain local institutions (banks, Coffee and Sugar Boards,

etc.) and the Costa Rican Government. The expenses are cstimated

at 1?2’000.

Coordination

a. with local institutions (as those mentioned above).

b. With international institutions, such as the Inter-American
Statistical Association.

Plans for the irmediate future:

1.
2.

Leaders:

To take field information in August.
To proceed with analysis of the data.

General Economic Sub-Project

Julio O. llorales
We Lo neepper
Jorge weon

Objective:

1.

2.

To gather basic economic information on the community necessary

for the aciiievement of the general objective of the Community

Project, covering:

a, Information on the geography and geology of the area has
been collected.

b. Soils--Very little information is available,

c. Climate--iieteorological data have been collected and
partially analyzed. kRecords on daily rainfall, maximum
and minimum temperatures, etc., are currently obtained.

Human conditions. The following information has been obtained:

a. History of the settlement since 1530, The historical development
of the community has been established along general lines.

b. Land use in 1838--Complete information was obtained on the
land use for that year (cacao was the main crop, followed by
coffee and pastures).
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c. Land use in 1887--For this year an old map showing the land
use was obtained (cacao had disappeared; pastures were
predominant ),

d. Agricultural development since the construction of the railroad

(cane and coffee more important; considerable production of
bananas for few years).

e, Present land use, A map of the distribution of the e¢ight main

cultures was made, and another showing the land tenure, This
gives enough material to start a classification of types of
land use in the area, -

Plans for the immediate future:

1,

2,

To analyze the data obtained in the census and relate it to data
already collected on land use,

To study plot and garden management problems of selected families.

Study of Coffee Processing Plants (Beneficios)

This is a "work simplification'" study to be conducted in cooperation

with the Agricultural Ingineering and Plant Industry Departagents of the

Institute. The general objective is to determine ways of improving the

efficiency of coffee processing plants,

Leaders:

Julio O, riorales
Jorge Leon |
Francisco Gorez

Progress to date:

1.

24

3.

The coffee processing plants (beneficios) of Costa kica have
been located on a map.

Information has been obtained on the amount processed by each
plant for each year since 1940-41, & detailed study of this
information has been made in order to determine fluctuations
in voluune of operations and the causes for these fluctuations.
Very interesting information has been obtained as to biennial
bearing and of intensity of yearly variations in yield for the
various producing areas of the country. An article will
probably be published covering these¢ findings,

The information of the Census of Coffee Processing Flants taken
in Costa Rica for the year 1936 has been obtained and analyzed,
The above information has helped to orient the study along
more practical lines and will be basic in the selection of the
sample of plants to be studied.



Plans for the immediate future:

l. To keep the information on the amount processed by each plant up
to date.

2, To conduct a preliminary survey of a number of processing plants
to determine the relative importance of the various operations
(depulp, ferment, dry, etc.) and of the various items of cost of
processing (labor, wood, interest, depreciation, etc.).

3. Select the beneficios to be studied in detail.

L. VWhen KMr. Gomez returns from llichigan State College in January 1949,
proceed with the detailed study of each plant.

Study of Panela (Haw Block Sugar) Processing Plants

This study is similar to the one above. Aside from gathering some
data on these plants in Costa Hica, the work has been postponed until

the student who will use this project for his thesis arrives,

Study of Rubber Intercropping

This project was initiated in order to determine the econonic
advantages of establishing rubber plantations by intercropping as campared
to the conventional way of letting the grass grow between the rcws of trees.

Progress to date:

In an article entitled "Intercropping Assists Economic Lstablishment
of Rubber Plantations" the advantages and disadvantages of the practice
are discussed. This article will be published by the Institute in the
near future. The conclusions could be summarized as follows:

1. Intercro—s, if properly selected, yield a profit over all costs,
which might help to finance the costs on young rubber plantations.
In addition some fixed costs of thé plantation are spread over a
broader base by charging part of these costs to the intercrops.

2. The percent of trees that had to be replanted was lower in inter-
cropped lots. The percent of successfully topbudded trees in
lots of tiree year old trees was much higher in intercropped lots.

3. By June 1947, when trees in intercropped lots had already shaded
the entire area, measurements showed that intercropped lots were
approximately a year ahead in growth as compared to non-inter-
cropped lots of the same age.

L. Cover crops were more cheaply and readily established in inter-
cropped lots,
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5. A saving of $24 in rubber weeding costs per hectare for the
period of 1942-46 was secured by intercropping. The principal
saving was obtained in the practice of general slashing, costs of
other rubber weeding operations remaining about the same.

Study of Farm Organization and ilanagement of Coffee Farms

This project will make use of available data kept by some coffee
famers for many years to determine farm organization and management
problems through the period for which data is available.

Progress to date:

Very useful data have been obtained from three large coffee farms for
periods ranging from 15 to 4O years.

Plans for the immediate future:

Dr. we £, Keepper will be primarily devoted to getting this project
established on a firm, permanent basis.

Study of Prices of Agricultural Products

The objective of this study is to determine the seascnal and long-
term fluctuations of the principal agricultural products and to determine the
relationship of these fluctuations in prices of closely related agricﬁltural
products, such as between panela (raw block sugar) and refined sugar prices.
The understanding of these fluctuations will help considerably in explaining
shifts in organizaticn of farms as well as providing many basic economic
facts on many econonic aspects, such as effects of se..sonal production on
orices and storage.

Progress to date:

1. The books of a local wholesale merchant were secured and informa-
tion on seasonal and long-term price movements of corn, beans,
sugar, and panela was taken out for the years 1925-45. A list
of other wholesale merchants was made in order to obtain similar
data from them.

2. Data on the prices at sales of grain and livestock in Costa hica
have been secured and will be kept up to date.
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Plans for the future:

Work on the project will be postponed until a student comes who wants
vo use it for his thesis. Stress during the coming year will be placed on
the Comnunity study, the Coffee Frocessing Plant study and on the study of
Farm Crganization and Hanagement of Coffee Farms.,

INSTRUCTICN

we have arrived at the conclusion that instruction in the Department will
fall principally in two categories:

l. For students iiaving the basic course work. They will be primarily
interested in conducting a research project they may or may not
want to use for ti.eir thesis lLiere or elsewhzre,

2., For students not having the basic course work. An orientation
course of thrze or four months will be given to then, including
intensive training in .nglish. (A selection of readings and
discussions has bez:n made for tiis orientation course. It
was successfully used with kr. Francisco Gomez). after this
orientation: course, the student will go to a university to take
the courses ne needs, returning to the Institute arter tnis
training prepared to do a research project as indicated above.

The Department concucted tne Statistics Course 2v2 for all
Institute studenis and some Technical assistants.
OThed ACYIVITILS

ure. Phil S. ickert, Head of the Departuent of zconcrics and Hural
Sociclogy of liontana sState College devoted four months of his leave to the
selection of readings in Farm liunagement. These selections were made in
order to provide basic information in Farm lanagement to students of the
Schools of Agriculture, such as the ones at zamorano, Honduras, and Divisa,
Panama. Dr. Eckert is trying to get the selections translated. ihile the
selections were made primarily for use at the practical farm school level,
they make good supplementary readings for agricultural college students.

Professor /. I. licyers' collection of 139 volumes of selected bulletins,

covering a good nart of the outstanding bulletins in the field of Agricultural
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Economics published during the last twenty years, was secured during the year
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