CATIE - DEPARTAMENTO DE CIENCIAS FORESTALES

RESUMEN DEL TRABAJO REALIZADO EN RELACION CON EL CONTROL DEL BARRENADOR DE
LAS MELIACEAS, HYPSIPYLA GRAHDELLA (ZELLER)

El problema del barrenador de las telidceas (cedro, caoba, etc.) Hypsipyla
gfandella (Zeller) es muy conocido en el trdpico americano. A partir de aproxi-
mddamente 1967, el interés del Departamento de Ciencias Forestales del entonces
IICA-CTEI, actualmente CATIE, en este problema crecid gradualmente hasta que se
establecid el 25 de setiembre de 1970 el 'Grupo Interamericano de Trabajo sobre

Hypsipyla' con los siguientes objetivos:

1. Ejecutar y estimular investigacidn intensiva para lograr una solucién econd-

mica y prdctica al problema de Hypsipyla.

2. Comunicar e intercambiar informacidn sobre investigaciones con cientificos

interesados de los paises de América Latina y otros continentes.

3. Publicar y divulgar los resultados obtenidos a fin de promover lo mids pronto

posible una solucidn al problema del barrenador.

El Grupo Interamericano de Trabajo sobre Hypsipyla ya tiene unos 72 miembros

en 26 paises.
Entre los resultados logrados hasta la fecha se pueden mencionar los siguien-
tes:

1. Introduccidn del cedro australiano (Toona ciliata var. australis) resistente

al ataque de Hypsipyla grandella, y distribucidén gratuita de semillas de esta

especie a mds de 20 paises de América Latina.

2. Estudios sobre nuevos métodos de control quimico por medio de una combinacién

de un polimero con un insecticida sistémico, resultando la liberacidn gradual



del insecticida. Ya se obtuvo proteccidn durante un afio con una sola aplica-

cidn.

3. Desarrollo de un sistema de cria artificial de Hypsipyla grandella.

4, Investigaciones de las posibilidades de control biolégico del barrenador por
medio de hongos patdgenos, pardsitos y predatores.
5. Coleccidn de datos sobre la dindmica de poblacidn, el comportamiento de vuelo

la seleccidn del arbol hospedante y sobre atrayentes sexuales del barrenador.

6. Realizacidn del "Primer Simposio sobre Control Integral de Hypsipyla", del
5 al 12 de marzo de 1973 en el IICA-CTEI, Turrialba, con asistencia de 54 per-

sonas de 22 nacionalidades.

7. Publicacidn de: Grijpma, P. y Styles, B.T., comps. Bibliografia Selectiva so-
bre Melidceas. Turrialba, Costa Rica, IICA-CIDIA, 1973. 143 p. (IICA-CIDIA

Bibliografia n° 14).

Los resultados de las investigaciones de miembros. del Grupo de Trabajo han
sido publicados en unos 24 articulos en la revista'Turrialba' a partir del nfimero
19(4) delafio 1969. Una parte de estas 24 publicaciones se publicé también en:

- Grijpma, P., ed. Studies on the shootborer Hypsipyla grandella (Zeller).

" Vol. I. Turrialba, Costa Rica, IICA. Miscellaneous Publication n® 101.

1973. 91 p.

- Proceedings of the First Symposium on Integrated Control of Hypsipyla.
Turrialba, Costa Rica, 5-12 March 1973, Turrialba, Costa Rica, IICA-

CTEI. 1973. pag. irr.

EL FUTURO DEL PROYECTO DE HYPSIPYLA
El Primer Simposio sobre Control Integral de Hypsipyla, llevado a cabo del

5 al 12 de marzo de 1973 en Turrialba, en la parte b. de la resolucidn n°® 1 dice



asi: "Se autorizard al actual coordinador presentar un proyecto a las organiza-
ciones internacionales como el IICA, la FAO y la Oficina de Cooperacidn para el
Desarrollo de los Paises Bajos, a fin de asegurar la asignacidén de un futuro coor-
dinador y la continuacidn de este proyecto".

A base de esta resolucidn se solicitd la asignacidn de un experto entomdlogo
forestal al Departamento de Ciencias Forestales del CATIE por parte de FAO/PNUD.
Este experto deberia continuar las labores iniciadas por el primer coordinador del
fGrupo Interamericano de Trabajo sobre Control Integral de Hypsipyla' quien salid

de Turrialba en setiembre de 1973.

Después de algunas negociaciones la FAO propuso en febrero de 1974 al PNUD
un proyecto de asistencia técnica para su financiacidn. En este proyecto, se pro-
pone nombrar, en un principio, a dos coordinadores, un silvicultor y un entomSlogo
forestal, quienes en Turrialba, durante un afio, resumirian los logros hasta la fe-

cha en el control de Hypsipyla grandella, y formularian los pasos a seguir hacia

la solucidén al problema durante los tres afios siguientes. Luego, después del pri-
mer afio de evaluacidn y preparacidn, se nombraria a cuatro expertos mds: dos sil-
vicultores y dos entoﬁélogos forestales. Los dos silvicultores trabajarian uno en
Venezuela y el otro en Perliy los dos entomdlogos forestales trabajarian uno en

Trinidad y el otro en Brasil. Asi se propone un esfuerzo combinado entre tres sil-
vicultores y tres entomSlogos forestales para lograr una solucidn econdémica y préc-

tica al problema de Hypsipyla grandella, bajo la coordinacién del silvicultor y en-

tomblogo forestal en Turrialba.
Este proyecto propuesto por la FAO al PNUD tendria un costo de Yg$659,000,00
incluyendo a los expertos, entrenamiento, equipo y costos directos, a partir de

octubre de 1974 y por 4 afios.

Actualmente, el PNUD tiene el proyecto en estudio.



RSSUMEN DEL PROYECTO FORESTAL BAJO ESTUDIO DEL GOBIERNO DE

LA REPUBLICA FEDLRAL Do ALEHANIA

Los recursos forestales de América Central y del Caribe se explotan actual-
mente sin miras hacia el futuro. Existe la necesidad de aumentar la disponibi-
lidad de los productos forestales, a costos mas bajos, para satisfacer una cre-

ciente demanda.

Las especies nativas y las introducidas de rdpido crecimiento, utilizadas
en plantaciones puras con producciones econdmicas provisorias, deben proveer el
estimulo necesario, tanto para las industrias privadas, como para las agencias
gubernamentales, con el fin de incrementar programas de investigacidn forestal y

entrenar especialistas en diversas ramas de las ciencias forestales.

Costa Rica, como los demds éaises de Centro América y del Caribe, se puede
caracterizar como un pais de gran necesidad de programas de investigacién fores-
tal, y entrenamiento de personal, con el objeto de coordinar sus planes de desa-

rrollo de los recursos forestales sobre una base de rendimiento sostenido.

)

Se observan esfuerzos aislados, tanto en el sector privado como en el guber-
namental y en oficinas permanentes de actividad forestal, pero en casos de emer-
gencia en los que se requieren esfuerzos oportunos de mayor ejecucién forestal, se
tropieza con la falfa de suficiente personal forestal y organizacién del mismo.

Un caso actual es el del control de explotaciones forestales en Costa Rica, asi
como en toda América Central, situacidén que exige amplisimos trabajos forestales
de emergencia y personal capacitadb, pero éstos no pueden efectuarse por las ra-

zones antes expuestas.

De acuerdo con esta situacién regional de Centro América, el Centro Agrons-
mico Tropical de Investigacidn y Ensefianza (CATIE), considerd oportuno presentar

un programa al Gobierno de la Repfiblica Federal de Alemania, solicitando



cooperacidén técnica para incrementar su capacidad de investigacidén forestal y
entrenamiento de personal graduado, en las lineas de Economia Forestal, Silvi-
cultura, Tecnologia de Haderas, Capacidad de Suelos Forestales y Entomologia

Forestal, campos a ser expandidos en el &rea de América Central y del Caribe.

El reforzamiento del Departamento de Ciencias Forestales del CATIE, vigo-
rizard instituciones nacionales y regionales, encargadas de los recursos fores-

tales de América Central y del Caribe.

La ayuda solicitada al Gobierno de la Repfiblica Federal de Alemania, por un

periodo de cinco afios consiste en:

1. Asistencia técnica con 5 técnicos forestales en las disciplinas antes
mencionadas, por US$1,875,000.00.
2. Asistencia para la biblioteca del Centro Interamericano de Documenta-
cibén e Informacidén Agricola (IICA-CIDIA), para la adquisicidn de libros
de consulta forestal y suscripciones a revistas forestales, por US$64,000.00.
3. Becas para estudiantes graduados: 10 becas por afio, por US$434,368.00.
4, Equipo para el Laboratorio de Productos Forestales del Departamento de
Ciencias Forestales, localizado en la Universidad de Costa Rica, por

US$21,150.00.

De esta manera se solicitd al Gobierno de la Repiiblica Federal de Alemania,

un monto total de US$2,394,518.00.
- o e
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AN INTEGRATED PROGRAM FOR RESEARCH, TRAINING AND
TECHNICAL ASSISTANCE IN SILVICULTURE, FOREST
ECONOMICS , WOOD TECHNOLOGY ., FOREST SITE
PRODUCTIVITY AND FOREST ENTOMOLOGY IN
CENTRAL AMERICA AND THE CARIBBEAN

ABSTRACT

Forest resources of Central America and the Caribbeam are exploited
at present with little concern about the future. There is a need to increase
availability of wood and wood products at lower costs to satisfy increasing de-
mands. Fast growing selected native and introduced forest tree species, used in
pure plantations with promising economic returns, may provide the necessary sti-
mulus for private industries and government agencies to increase research pro-

grams in forestry and train specizlists in various forest science disciplines.

Central America and the Caribbean can be cbaracterized as having few func-
tioning research programs in forestry, few trained foresters, and few coordina-
ted plans to develop its forest resources on a sustained yield basis.

There are isolated efforts, however, to eliminate some of the problems.
Honduras, with assistance from FAO, has established a Forest Ranger School in
Siguatepeque, which in time will provide much needed technical knowledge at the
sub-professional level. FEl Salvador plans to invest 3 million dollars in agri-
cultural diversification programs, forestry being one, to reduce its annual lum-
ber imports of 108,000 m3. But such programs require technical assistance dur-
ing initial phases,

The Tropical Center for Research and Training (CTEI) is presenting to the
Federal Republic of Germany a program requesting financial assistance to increase
its research, training and technical assistance capacity related to forest econo-
mics, silviculture, wood technology, forest site productivity, and forest entomo-
logy in Central America and the Caribbean.



The Department of Tropical Forest Sciences at CTEI, since its forma-
tion in 1951, has steadily increased its irvolvement in training at the
graduate level and research programs. The disciplines presently included
in the Department are: Silviculture, Forest Fcology, Forest Economics,
Forest Exploitation, Dendrology, Mensuration, Forest Management, Wood
Technology, and Wood Utilization.

Increases in research, training and technical assistance capacity
will be utilizad by CTEI to stimulate and strengthen national and regio-
nal institutions in charge of forest resources in Central America and

the Caribbean.

Financial assistance requested from the Federal Republic of Germany

over a 5-year period amounts to:
A. Technical Assistance US$1,875,000.00
B. Assistance to the Library
and Documentation Center
(IICA-CIDIA) 64,000,00

C. Fellowship Assistance 434,368.00

D. Assistance to the Forest
Products Laboratory of IICA/CTEI 21,150.00

Total US$2,394,518.00

ii
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1. INTPODUCTION
This Firanciai and Technical Assis*tancc proposal to the Feieral
Republic of Germany is the resul* of discussions held by Dr. Waldemar
flbertin, lead ¢f the Forestrv Departr.ent of IICA-CTEI with the Embassador
of the itederal Republic of Cermany in Costa Rica, his Lxccllency Wilfried

von Eichborn, and the Chancellor Dr. Walter “e¢llhaus:en.

The main objective of thc¢ program is to strengthen the research and
training cacacity of the iInter-Amcrican Institute of Agricultural Sciences,
Trocical Center for Research and Training (IICA-CTEI), in Turrialba, Cc@ta
Rica, which has had great positive impact in rural areas of all ILatin

Amcrican countries during the past 30 years since its creation.

There has been a recent shift in emphasis in the goals and objectives
of IICA-CTFI towards the scluticn of the much neglected agricultural pro-
blems of thie small countries of Central Americe =and the Caribbean which
¢~ not have the means to devzlep their own specialists in agricultural
sciences at the graduate level or create their own advanced agricultural

e:periment stations.

Dy concentrating the German Tecnical Assistance Programs in agriculture
and forestry for Central America and the Caribbean at IICA-CTEI, it is be-
lieved that the impact through a team approach is zreater than through in-

dividual efforts, while administrative costs can possibly be reduced.

The primary but not exclusive beneficiaries of this program will be
the following countries: Barbados, Costa Rica, Dominican Republic, El
Salvador, “uatemala, Haitf, Honduras. Jamaica, Nicaragua, Panami, Trinidad,

and Tobaro.

All of the above countrizs can be characterized as lacking qualified
research -2rsonnel and facilities, finances for applied agricultural re-
search projects, and specialists at their respectivc national centcrs



which could provide the necessary multiplyin; effect of technical know-how.
The situation is probably most sericus in the forcstry sector.

For this reason IICA-CTEI considers appropriate to ask the Government of
the Federal Republic of Germany for 1) Tcchnical Assistance in form of experts
in Forest Economics, Silviculture, Wood Technology, Forest Site Productivity
and Forest Entomology: 2) Fellowship Assistance; 3) Assistance to the Library
and Documentation Center (IICA-CIDIA) and 4) Assistance to the Forest Products

Laboratory of IICA-CTEI.

The Department of Tropical Frrestry Sciences has carried out several
coordinated research programs in the past, which will aid in the developrent
and execution of the stated objectives of this program. Presently it is
offering technical assistance to Guatemala, Haitf, Dominican Republic,

Nicaragua, Costa Rica end Brazil.

A. Expected benefits to be obtained from the program
1) Basic understanding of cconomic factors grverning wood and wood
products utilization and forest industry development.

2) Basic understanding uf ecological zones suitable for plantations

establishment, using the most appropriatc species, soils, and sites.
3) Basic biological dat~ cn spccies ad~ptation, growth, plantation costs,
management and protection of appropriate sPeciéé.
4) Wood technological data on many additional stili untested tropical
and subtropical specics.

5) Core of trained professional forest economists, silviculturists, and

wood technologists, Forest Site Specialists and Fopest Entomologists

in each of the 5 Central ’“merican countries, Panama, and the Caribbean.



6) Better research and training opportunities at IICA-CTEI and thus
stronger national institutions in Central America and the Caribbean

through increas:d technical assistance programs offered by IICA-CTEI.

2. ACHIEVEMENTS TOWARDG THE SOLUTION OF THE CENTRAL AMERICAN AND THF
CARIBBEAN PROBLEM

2.1 Forest Economics

>( The physical characteristics of the forests, topography and the
transportation networks play a dominant role in the present forestry
situation of Ccntral Amcricaf Studies on land use indicate that 36.6 per
cent of the area of Central Arerica is suitable for industrial forestry
(Appendix 5). There exists a strong relationship between forest industry
location and existing foraestis.

Revision of litcrature on physical characteristics of Costa Rica,
shows a heavy concentration of industry in this country due to above
average income pcr capita and a cultural tendency to favor wood-use in
Costa Rican housing which is 2.9 times great.r than the Central American
average consumption. Additional datz on employment, value added and
foreign exchange, precsented in Appendix 7 further illustrate the strong
role forestry plays in Costa Rica.

Problem areas in forestry of Costa Rica relate directly to the lack
of adequate technology and trained manpower, logging in difficult terrain,
and lack of efficient utilization of tropical hardwoods. Consequently,
the prices for wood products are increasing more rapidly than the general
price level in Costa Rica, as is typical in Central America and the
Caribbean. This problem confronting the national housing industry has
resulted in a deficit of an cstimated 19.000 houses per year for the

anticipated increases in porulation, while 47 percent of the population

* See Appendix 6-9



continues to occupy substandard housing.

Professional forestry training in Central ‘merica and the Caribbean
depends entirely on outside universities for undergraduate training.

The Tropical Center for Research and Training (CTFI) in Turrialba,
has been for the past twelve vcars, the only regional source of forestry
training at the Master's level for Central America and the Caribbean.

But only few professional forestcrs from Central America, Haitf and
the Leminican Republic have participated in the past in advanced training
offered by CTEI.

2.2 Silviculture

The Central American and Caribbean region has shown grcat interest in
the last years in planning the development of its forest resources.

CTEI has worked in species introduction programs for the past 12 years.
The basic problem for getting reforestation programs off the ground has
been lack of specialized personnel. Few Central American and Cardibbean
technicians have becn involved it postgraduate or short-course training
in silviculturc to acquire a base for any reforestation program in their
own countries. For this reason, dircct technical assistance in reforesta-

tion has been impractical and partiallv discontinued.

2.3 Wood Technology

Basic rescarch has been carried out in the field of wood utilization
by the Wood Technology Laboratory in Costa Rica for Panami, Jamaica and
Guayana. This rescarci: has been directed towards the evaluation of
native species in order to better definc their potential uses. Based on
results of this research, certain species have been selected and studied
more thoroughly, particularly in Costa Rice. This has already made an
impact on wood industries. They have begun to use these species in a more
effective way. At the same time they have improved the industrial practices
to obtain bctter products.

The L=boratory has given technical assistance, not only to cxisting

industries but has also stimulated creation of new industries in Costa



Rica, such as preservation of fence posts for use in rural arcas, rail-

road ties, and poles for the banana industrv,

2.4 Forest Site Productivity

Aside from general soil classifications, few indeptbh studies have
been made on the productive potenti~l of laterite or volcanic soils in
the tropics. Soils in general have been studied et varying degrees in all
countries cf Central fmecica and the Caribiecan, mostly for their potential

of producing cash o1 export crops. but not for forest tree production.

2.5 TForest Entomology

Whereas forestry development in Central America and the Caribbean
is lagging behind in the field of agriculture, the specific ficld of
forest entomology is even les:c duv:loped. Consequently oubreaks of
insect infestations can rcach wpidemic proportions easily and cause
great losses, because of lack of early warning systems, lack of trained
forest entomologists as well as adequate knowledge of the pests. Sinc
the tendency in forestrv is towards man made plcntations, major
problems in tropical forest entomolosy are to be expected in the future.

At IICA-CTEI, located ir the humid tropics, so far the major forest
insect problem of the American tropics being investigatcd concerns the

shootborer of the Meliaceae (Hypsipyla grandeclla Zeller). which attacks

highly valuable tree species sucn as Mahogany (Swictenis spp.) and
Spanish Cedar {Cedrela spp.)., :reventing the establishment of pure
plantations. The presence at IICA-CTEI of several scientisis intcrested
in this field led to the creation of an Int:cam:rican Yorking Group on
Hypsipyla in 1970 and the formation of an International Werkiag Party

on Integrated Control of Hypsipyla under the auspicces of IUFRO in 1971.

At present the Interamerican Working Group consists of 70 swemb.re in

28 countries. The Yorking Group has received considerable assistance from
the Netherlands Bureau for International Tochnical Assist-nce, in

financial support as well as technicians.



The Working Group offered an In Service Training Course in 1972
and will cclebrat: an International Symposium on Integrated Contrel of
Hypsipyla in thc beginning of 1373. Other main achievements are the
introduction of the Hypsipyla resistant australian rcd cedar (Toona
ciliata var. australis) in Latin America and less susceptible mahogany
spccies such as Khaya spp. Scod of the australian red cedar has been
distributed to 15 countries ranging from Argentina to Mexico and favorable
reports on its resistance against Hypsipyla have becn received. With
regard tc biological control of Hypfipyla, fun;i and bacteria are tested
out as possible control ageits. Several new parasites and predators
have been discovered during field investigations.

In ~ddition, a preliminary survey of forest insects attacking
plantation trees has been made and a course in forest entomology was
tdught at IICA-CTEI.

CURRENT SITUATION OF THE PROBLEM IN CENTRAL AMERICA AND THE CARIZBEAN

3.1 Forest Economics

Due to present difficulties of forestry development in Central
America, based on existing forest resources, wood consumption per capita
is declining and the cost of wood matcrials is increasing. Current
forestry policies are not coordinated within the various land management
agencies of a country, nor between countries., In view of the fragmented
industry and its simpl: stage of integration, little hope can be given to
improvements from the industrial sector itself.

Adequate forest product marlkets exist, and a still greater potential
is untapped. However, a coordinated approach has never been tried in

Contral Americe or the Caribbean region (Appendix 11 and 12).

3.2 Silviculture

Recognizing the great shortzge of useful wood in Central America and
the Czribbean, IICA-CTEI is following at present well-defined lines of

research in the introduction of fast growing trce specics which are of



interest to the Central Anmcrican ccuntri.s.
The Department of Tropic:1l Forest Sciences has established small
experimental plots of 200 fcrest trec spciies, and some plantations on

a commercial scale.

Most promising species are Pinus caribaca, Eucalyptus deglupta,

Cordia alliodora and Toona ciliatq.

Growth rates of the above species, agcd 4-6 years. are 1.50-2.50 m
in height and 1.5-2.5 cn in dismeter annually.

Observations arc made on ceneral adaptzbility and susceptability
to dieeases and insect damage.

Preliminary estimates indicate that plantations, using fast grow-
ing introduced species producc o times more volumc per hectare than

natural forests in lcss than half the time span.

3.3 Utilization of WooZ Products

There is a definite need for research, qualified personnel and
technical assistance in most of the countries in Central America and
the Caribbean. Presently,6 the principal research center for the region
in technology and utilization is the Wood Tachnolegy Laboratory of IICA-
ATEI. This lack of technically trained personnel iz the major reason
why research in utilizetion of forest resources, and technical assistance
has not developed and prospered aore effcctively throughout the area.

With the proposed program, it will be possible to overcome this
deficicncy by initiating research, training and tecknical assistance

activities in each of the countri==.

3.4 Forest Site Productivity

According to FAO statistics forests in the Latin American region are
being cut down at the ratc of approximately 10 million hectares annuelly.
Population increase and subsequent need for food as well as the high
exploitation costs of the relstively few commercial tree species per
hectare in the betercguneous  tropical forest mav evplain this figure.
However . in many instances. the soil deteriorates quickly once the forest
has been cleared and is oftengzabandcned after a Few vears of asricultural

use. In the Central Amarican and the Caribhea» area little is known about



the sustained yeld possibilities of th« naturallv occurring pine and

broad leaved forests. The need for site classification to demonstrate
the long range capacity of the soils jig therefore urgently required, so
as to prevent misusc and to show possiblce competition with traditional

crops such as sugar canc, bananas and coffce.

3.5 Currcnt Forest Entomology situation inhjfntrq} America

Apart from possibly itexico, only fcw of the Central American and
Caribbean countries havec any forest =ntomolrgists working actively in
this field at present. This fact mey be clearly demonstrated by the

epidemic of the pine beetle Dendroctonus frontalis, of which an increase

in population had becen noticed already toward the end of 1962 in the
eastern part of Clanchc, Honduras. This uncontrolled outbreak reached
its climax in 1964, when 5000 km2 of Pine forests in Honduras w:re
being attacked. Losses duc to this epidemic werc esiimated  at
US$300 million, or nearly 75 percent of the gross national/%%gggig entire
country in 1964. 1In 1965 two US Forest Service Entomclo-ists were sent
by EPTA to advise on immediate, medium range . and long-range measures
to prevent recurrence. It should be made clcar however, that without
proper training, rcsearci: and equipment no effective measures can be
taken. Additional insects attacking pines in thc Centr~l America area
are: Rhyacionia spp., Ips =pp. and Diorictria. Since the natural pine
forests of Central America and :lexico constitutec a main source of
income for the countries located in this arca, there is 2 great need for
entomological research and training projects related to these conifercus
species.

A second iajor forest entomolcry nroblem ccncerns tiie shoctberer of

the Meliaceae Hyrsipyla grandella. In view of the high valuc of Mahogany

and Spanish Cedar, most Central American o-:atries have cmbarked upon
establishing plantations of thuse Ileliacez2e., But in all cases they
resulted in complete failures. recently 250 ha ~Ff Mahogan, and Snanish
Cedar planted in the Fet&n area were considered 2s lost, because of
severe infestation by the shootborer. which <ripples the trees and

causes def~rmation of the bole due to rcsprouting.



4. PLAN OF OPCRATION

4.1

Forest Economics

4.1.1 Research in Economics

A. Forcst Exploitation

According with the reality of high cost irn lumber exploitation
more information iIn cxploitation is nzeded from the very beginning
of the program. It is necessary for a fcrastry engincer in the
field of exploitation to know the existing level ~f technology in the
industry. areas for futur: exploitation and to cstimate the proposed

future economy for industrial plantations.

B. Analysis and Mecrketing

Considering the situation of the Costa Rican market, which is
quite differ<nt to that of other countriecs, where consumption is
three times higher than the Central American average, a detailed
study of wood marketing is nceded. Dccumentatiocn of the actual
marketing of species apt for multiple use begins with the extraction
of timber from thc fcrest, transport and storage, and the classifica-
tion and selling of sawn lumber, mouldings and plywood. Also to be
studied arc the price fluctuations and periods of shortage of these
products {Appendiz 10).

The amplitude of this work will be liss problematic due to the
foreseen coordination with IICA-CTEI programs where transportation
studies, a price fluctuation studv of basic products, and an
industrial guide for the Centro-American Forestry Sector are
available.

C. Planning and Evaluation

The evaluation of actual supplv and zoning of future industrial
plantations is to be coordiant.d with exploitation. Previous work
by IICA-CTEI has Jdocumentod the possikle industrialization levels
in Central America, country by countrv. Through the work that
TICA-CTEI has done on planning plantations for Costa Rica, and
thrcugh its presentation to the Office of Planning and Ministry of

Industries and Commerce, IICA-CTEI establish:d guidelines for the
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promotion of such plantations. Assistance of [ICA-CTEI to the

Central Bank of Costa Rica through in-service training relat2d to

th2 economic .valuation of loan requests bv forest industries,

brings out clearly the leadership established by IICA-CTEI in programm-
ing and evaluaticn in the forestry sector. For this reason IICA-CTEI
will continue its evaluation programs ir: Costa Rice, vith hopes of

extending programmine and training to all of Central America.

4.1,2 Training in Economics

A fundamental aspcct of eaconomics applied to an integrated
program is the improvement of the technical and statistical skills
of Central Americans and Caribbeans. ThcMaster's program will cover
two candidates per year ‘or staff improvement of forestry services,
public administration, or for forestry schools, An estimated
7 candidates per year will be accept:d in shorf courses covcring
production economics, operations research, marketing and statistical
reporting. A faw stﬁdenté will be accepted as in-service trainees

for special studies in research.
4.1.3 Technical Assistance in Economics

/s has beon found necessary in the past, IICA-CTEI will continue
with assistance in regional nlanning of fcrestry. Guidance to
forest industries and projections of regional production and invest-
ment levels will be the main type of assistance.

Feasibility.and special marketing studies will be extended to
cover reforestation and development programs of neighboring

countries.

§ilvicultugg

4,2.1 Research in Silviculture

Utilization of hiomass from tropical forests is ~enerally
limited by their inaccegs}bility. Nearly all ccuntries in Central
Anerica have abundant trdpical forest reserves, but few can bhe

exploited economically at present (Appendix 2 to 4).
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The cormposition of these¢ forests with several hundred tree
species per hectare forms an additional obstacle to easy exploita-
tion. Presently merchantable species ar< few per unit area and
their volume lovw, resultins in high erploitaticn costs. In view
of these difficulties thers exists a =orldwide tendency in trcpical

ilviculture to replace hetarougcneous forests with homogeneous
plantations of species with uniform technical and biological
characteristics. This facilitates management towards sustained
productivity.

More research is needed to better understand silvicultural

techniques in evcnaged tropical plantation establishment.

A. Species Sclection

The CTEI has rus:zarched since 1960 more than 200 introduced
forest tree cpecies from tropical and subtropical rcrions with
simila» climatic conditions.

Usual proccdures of trials, climinations, and acceleration of
research with prorising species has resulted in plantations on a

commercial scale of Toona ciliata, Fucalyptus deglupta, and Pinus

caribaea.
Severzl other spccies show adaptability to nrevailing climatic

conditions and high growth ratcs, such as Terminalia ivorensis,

T. myriocarpa, :\crocarpus integrifolia, Gmelina arborea, Alnus

nepalensis and Eucalyptus alba.

A few promising specics were eliriinated from the trials
because of high susc:cptibility to fungus and insect attacks.

Growth data are kept on all species. Every year the
silvicultural knowledge of presently introduced forest tree species
is increasing.

Havin recognized promising so:cies, it will become necessary
to 2xpand the rrials t.. other rojions of Costa Rica and Central
America.

Therefors:, onl+ 10 specics will be researched in this program

under 5 different soil and climatic conditic... with 4% replications.
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Blocks of 100 plants of each species will be used at 2 x 2 m
spacing. Thus a total arca of 8 hectarcs will le planted. A

search for better provenances of the 10 species will be initiated.

B. Reforestation and Management

Depending on the conditions of acceptance of the program,
40 hectarus of trial plantations, or 8 hectares cach in the 5 countries
will be established in Ccutral America, using tested species.

‘ Commercial plantations of alrcady oroven commercial species in
each country, totaling 200 hectarcs for all of Central /merica, will
also be established. These should bz favorably placed, close to
wood industries, to stimulate refcrestation and management programs
by local private industries.

Yearly, management plans and reforestation programs will be

prepared, increasing the size of industrial plantatiors gradually.

c. Protection

One of the cver present dangers in plantation management of
introduced species outside their natural 2nvironment is the
possibility of large scale outbreaks of diseases or insect attack.

Experiences at the CTEI with more than 200 introduced tree
species prove this point. Several promising species are now being
attacked by fungi, bacteria and insects, which requires initiation
of research in chemical, biological or integrated control.

Continucd resecarch in forest protection will play a prominent

role in the program.
4.2.2 Training in Silviculture

Few Central American and Caribbean courtrics have professional
foresters. Personnel in charge of forest resources gcncrally has
received agricultural training only, at national universities.
Graduates from a 4-year agricultural university are few in number.

It will be necessary to train somu specialists in the
silviculture of coniferous, 25 well as tropical broad-lecaved forests
at the postgraduate level at CTEI, and a larger number throush
short ccurses. In-service training of sub-professionals and

professionals will offer experience to practicing foresters on a regional
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scalc, in species selection, forest s<il and forest site evaluation

planting techniques and manacement.

4.,2.3 Technical Assistance in Silviculture

To assure continued improvezment of silvicultural techniques
throughout Central ‘merica and the Caribbcan,snecialized technical
assistance needs to b¢ providced.

Biological data obtained frorm the small cxperimental plots
throughout the region will be analyzed systematically, to provid:
meaningful and up-to-date evaluations of growth and adaptability of
selected species.

Data related to silvicultural costs have to be compiled and

compared by species, site ard region.

Wood Technology

4.3.1 Research in YWood Tzchnology

A. Rasic evaluation of the species included in the ‘'Species
Introduction Program' of the Forestry Department, CTEI. This
research work comprises +he evaluation of basiec prcperties such as
physical and mechanical properties. Aryin~ and nreservation, work

ability and others in order to establish levels of utilization.

B. A more exhaustive evaluation of selected species such as

JaGil (Alnus jorullensis) znd Ciprés (Cupressus lusitanica) will be

done since there is alrcady previous research wcrk available on
these species. Species will be studied in order to establish
standards and specifications frr commcrcial use as well as a
potential scurce of lumber for other products such as plywood,

particle and fiber boards.

C. These select species will be investigated from the stand
point of suitability for ltouse construction, and for cnd products
or components such as root trusses, paneling, or floor systems.
They will also be used in the construction of model houses and
eventually in a joint housing p.ooram with the National Institute

for Housing and Urban Development.
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4.3.2 Training in Wood Technolngy

Part of the proposed program calls for the training of personnel
in the Wood Technology Lzboratory with the objective of creating the
nccesaary human potential that will be able to continue with
adequatc research programs to extend thi goals of the project to other

arcas in Central ‘merica and the Caribbean.,

4.3.3 Technical Assistance in Wood Technology

Technical Assistance shall be provided to institutions in Central
America where rescarch in wood technology is taking place. This
assistance may also be dedicated to desipgn research procrams for the
purpose of increasing the technological data of timber species used

in each of the countries in the area.

Forest Site Productivity

4.4.1 Research in Forest Site Prcductivity

The first step in silvicultural planning is recogniticm of
forest site quality. This requires knowledge of important ecological
factors, biological as well as physical. These data, obtained
through research, will determine which spccies can be successfully
introduced in certain ecological zones.

Forest site classification will vary from country to ccuntry.
A densely populated countrv like El Salvador, to mecet its demand for
wood, is now planning to set aside three areas now in agricultural
use for reforestation programs., with a total area of 90,000
hectares (Appendix 1).

In gvery forestrv program the distance between the forests
and the location of industries is an important factor to consider.
In the case of Costa Rica, an arca of 145,000 hcctares has been
classified as land suitable for reforestation within a 60 km radius
from San Jos&, the capital in which most forest industries are
located. Site studies within this radius need to be initiated before
major investments in reforestation can be recommended.

Some plantations of Cupressus lusitanica. for exampl., already
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exists in this area, which will facilitate site index comparisons
with repions where this species is native in Central America. In
Guatemala this species alona provides 10 percent of the prime material,
in Costa Rica approximately 6 percent.

In other countries of Central America and the Caribbean
optimum sites for this species are also availablc, but they have

to be located and researched.

A. Tree-Soil Water Relations

Experiences with introduced species now adapted to climatic
and soil characteristics of Turrialba, show that growth of trees is
directly related to soil drainage.

Experiments with small plots of 101 trec species established
in poorly drained soils at the CTEI resulted in failure of
78 species., Of the 23 surviving spzacies, 5 years after plantation
establishment, only 10 show acccptable growth rates.

Research needs to be initiated in tree-soil-water relations
of selected species. The great majority of tropical forest tree
species have a narrow range of tolerance to nutrient and soil
moisture variations.

4.4.2 Training in Site Pieductivity

It is considered necessary to train 2-5 specialists at the
M.S. levcl in this field from Central America and the Caribbean.
Short courses should be developed during the projcct for
personnel already working in forestry. Regular gourses in Forest
Soils, Forest Site Productivity or Tree-Soil-Vater Relations should be
taught at IICA-CTEI by the technician in charge.

4.4,3 Technical fssistance in Forest Site Productivity

The Expert in charge should travel at least once a year through
all Central American and Caribbean countries to assist local foresters
in the selection and evaluation of forest sites as to their potential
productivity. He should also provide assistance in planning research
projects in forest site productivity with national institutions and
hold specific seminars wherever th: opportunity during his visits

to individual ccuntries .



4.5 Forcst Entomology

4.5.1 Research in Fcrest Entomology
>< 4.5.1.1 Insects attacking conifetous species in the Central

Imerican and Ceribbean area.

It is suggested that an evaluation be made on the
severity of losses caused by these insects and that priorities
be designated to establish a resc-rch program on the potentially
epidemic species, including biological control methodg. Many
of the resecarch technigues developed in the tcmperate climates

have never been applied in the Central Amcrican arca.

4.5.1.2 Shootborer of the Mecliaceae (Hypsipyla grandella)

In view of the vivid interest of the Central American
and Caribbean countries to establish plantations of highly
valued tree species and considering the existing framework
as well as plantations and facilities at IICA-CTEI, it is
suggested to offer assistance to the Interamerican Wsrking
Group on Hypsipyla and extending the research efforts to
other countries.

Special research emphasis should be given to the
role of biology, host selection, ecolegy anc biological

control in this project expansion.

4.5.2 Training in Forest Entomology

In view of the great lack of gcpest entomologist in the
Central American and the Caribbean area, it is considered necessary
to train at least 2-5 specialists at the M.S. level in this field
on an annual basis. In addition a few short courses should be
lield during tle project to train the technicians so as ‘¢ provide
them witl basic knowledge on the pests to be dealt with. These
technicians will secrve as contact men (ccunterparts) in the
countries concerned for the forest entomologist in ~hcrge cf the
program ¢t IICA-CTEI. £ regular course in forest entomology should
be taught at IICA-CTEI by the technician in charse so as to enable

forestry students to develop their interest in this particular field.



4.5.3 Technical Assistance in Forest Entomology

It is proposed that the technician in charre of this program
should travcl at least once a year through the Central American and
Caribbean countries to assess thc forest insect situation and to
maintain contact with the counterpart persornel. Identification of
insects and records should be centralized and information distributed
to the counterparts. In case epidemic outbreaks might occur the
technician in charge should be enabled to request for emergency technical
assistance. Special emphasis shbould be made on prevention of thzse out-
breaks. Funds should be available to provid: the countries of the area
with nucleus shipments of predators, parasites or other means of bio-

control if necessary.

5. STRATEGY

5.1 Forest Economics

A strategy for development of this program will be develcped on the
basis of pational agencies responsible for forestry and wood utilization
and their gradual incorporation into the program. Such establishment and
strengthening of forestry and forest products utilization pro~rams will be
promoted on the basis of technical competence and specialized research.
Initially field work will be concentrated in areas where industrial
forestry has promise of acceptance and ready application. 'ltilization will
be channeled towards modernization of cxisting industries and basic housing
needs.

Coordination of activities with other national and interestcd inter-
national agencies will be administered through CTEI, especially with regards
to research activities and economic coals.

Agencies such as FAO, SIECA. ICAITI, AID. UNDP, BID, the Dutch
Government, and national ministries of agriculture arc the principal

institutions interested in this program.
5.2 Silviculture

X Based on expericnces gained during12? years of species trials at the

CTEI in small experimentz! plots, thc program will be expanded tcwards
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Coordinated research efforts should proviic some sclid data on tropical
laterite and volcanic scils which will permit at the =nd of the 5 year
period prediction of forost soil fertility and estimates of forest produc-
tion capacity. Short courses and in-service training should provide

additional qualified persons in all countries included in this program.

5.5 Forest Entomology

By offering postgraduvate, in-service training and short courses,
nuclei of forest entomologists will be formed in the countries of the area.
These nuclei will serve as early warning pcsts in case epidemic out-
breaks of a forest pest might occur. At the same time a network of local
contact men will be built up, so as to provide the technician in charge
with counterparts in most of the countries. Data on the biology,
ecology and host selection will be obtained by the technician and a
reference collection should be established at IICA-CTEI, of potential
epidemic forest pests. Rearing techniques for parasites, predators and
other biocontrol agents will be developed to provide the countries with
nucleus shipments. A close contact of the technician with his

counterparts in the various countries is necessary.

INSTRUMENTS

6.1 Actual Physical Facilities

The Inter-/merican Institute of Amricultural Sciences of the OAS
(IICA) has the Perional Directoratc for the Northern Zcne in Guatemala
City, Guatemala, and the Trcpical Center for Research and Training
(CTEI) in Turrialba, Costa Rica.

The area of activity Covered by the MNorthern Zcn~ Regional Office
includes the countries of the Central American Isthmus and Mexico. The
Regional Directorate for the Noith:rn Zone in Guatemala and thc National
Offices provides.ffic: and transrortation facilities for the technical

personnel. Through this structur. , IICA maintains closc contacts with

Pl

national institutions and agricultural technicians.



IICA-CTEI, in Turrialba, Costa Rica, has the following facilities:

1) Laboratories with basic c~quipment for studics in the following fields:
Soils, plant breeding, plant physiology, plant rathology, entomology,
irradiation radioisotcoes. _

2) Adeguate classroom facilities with basic educational equipment.

3) A library specialized in tropical agricultural sciences. with about

28,000 books, 50,000 brochurcs and 3,000 journals.

4) Living quarters and a dining room for technical staff and students.

5) A 1.200 hectare farm of which approximately 60 hectares are in

forestry plantations and 40 hectares in natural forest.

6) A Statistics and Computer Center equipped witi an 1130 IBM Computer

and peripheral equipment.

7) A printshop.

8) A mechanics shop and services.

9) Vehicle pool.

10) A ¥ood Technology Laboratory in San Jos# in cooperation wikh the
University of Costa Rica.
11) The Latin American Forest Seed Bank.

6.2 Personnel

The personnel at CTEI vworking inforestry rcsearch, training, and
technical assistance,consist of 9 professionals, 8 subprofessionals and

14 field assistants.

6.2.1 Forest Resources
One forest cconomist and cne specialist in forest administration.

6.2.2 Feforestation

Four silviculturistc, four subprofessicnal zssistants and
12 field assistants.

6.2.3 Utilization of Wood Products

Two wood technologists, two subpr-“>ssional assistants and two

field assistants.



6.2.4 No experts

6.2.5 One forest entomologist and one assistant

7. PROPOSED ASSISTANCE

7.1 Technical Assistance

IICA-CTEI would appreciate the donation of 5 experts in the fields

of Forest Economics, Silviculture, Wood Technology., Forest Site Productivity

and Forest Entomology for a period of S5 years. The current cost par expert

per year as estimated by the Technical 4ssistance Committee of the Food
and Agricultural Organization of the UN varies between US$75,000,00 -

US$80,000.00.

Based on a cost of US$75,000.00 per expert per year the

Technical Assitance for this project will amount to US$1,875,000.00.

7.1.1 Backgreund Information

The fields of specializatizn of the reguested experts were

selected from the following list of professional expertise related to

tropical forestry which is urgently needed for Research Training and

Technical

1.
2,

O O N O 0 F O

10.
11,
12,
13.
14,

Assistance in Central America and the Caribbean Region.

Silvies and Silviculture

Forest Economics, Forest Products Utilization, and Forest
Incustries

Hood Technology

Forest Soils, Forest Sites. Site Productivity

Forest Eﬁtomology

Forest Fire Control

National Forest Managem2nt (Planning ané Coordinating)
Forest Product Marketing

Wildlife Management

Yatershed Management

Photogrammetry, Photointerpretation, Forsst Inventory
Forest Reserves, National Parks

Forest Seeds

Land Usc Clessification



The unit -ost ser expert per year of USS75,000.00 includes the

following itcms:

W N =

K~

w

o o))
.

Forest FEcology

jarginal Tand Devzlopment (Jnused lands)
Dendrology

Forest Mensuration

Forest Poiicy and Legisiation

N¥urcovy Techniques, Management

. Forest Colonization

For:st Lconometrics , Forest Statisties

. Environmental Scichnces

Climatology

Forest Administration

Forest Soil Kicrobilogy
Forest Plantation Mane:-2ment
Forest Genctics

Biolorical Centrol

Forest ITxjerinentation

Forcstry Librerian

Forestry Publication, Fcrestry Dccumentation, Fditor

Frrestry Data Processing
Forest Mycology

Logging and Transport
Forest Road Construction
Yorest Mcchanization

Scil Erosiorn Csntrol

Gross Sulary

Receruitment Lxpense

Retircment Tengfils

Lif: Insurance

o:alrh Incurance (50 per cent)
Familv Lllowance

Educational “llowanc:

22



10.
11.
12.
13.

iy,
15.
16.
17.

Home Leave

Repatriation Expense

Post Adjustment

Administrative Costs

International and Local Travel on Missions

Daily Subsistance Alloirance in International and Local
Travel

Equipment and Materials (CIF)

Representation Costs (Project Manzger)

Publications

Operational Costs

7.2 Assistance to the Library and Documentation Center (IICA-CIDIA)

IICA-CIDIA would appreciate the following donations:

A. Collections

1) 5000 books in agricultural sciences and fo° 2stry, at
approximately $10 each $50,000
2) 50 subscriptions to agricultural and forestry
journals at $20 each 1,000
Subtotal $51,000
B. Equipment and Furniturc
1) Librarv equipment and furniture for reading
rooms 5,000
2) Journal stands and book shelves 2,000
3) PFimeograph and accesories 1,000
Subtotal $ 8.000
C. Docunentatiorn Activities
1) Specialized forestry sciences biltliogran“ies 2.500
2) Latin American Forestr+ Biblic.raphy 2.500
Subtotal $ 5.000

To*al TLonations

bes

64.000
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7.2.1 Background Information

The Library of the Interamerican Center of Documentation and
Agricultural Information (IICA-CIDIA) is the largest and most
complete of its kind in ILatin America. spaciaiizing in agricultural
sciences and forestry. It contains more +hz: 60,000 books, 2.300
journals and periodicals, 110 bibliograph%ﬁéindexes, and audiovisual
materials. The Library also receives in/form of donations many
documents from Interrational and National Institutions.

Researchers, professcrs and students from all American countrics
are provided with reference services. “.ibliographies, and reproduc-
tions of documents upon request.

IICA-CID. also offers annually a 6-months training course in
Library Sciences attended by 10-20 librarians from National Institu-
tions of the Americas.

The great majority of reference materials available in the
Library and Documentation Ccnter is from the New World. There exists
a great deficiency in European refercnce materials. Subscriptions
to agricultural and forestrv journals should be provided for a
minimum of 5 years.

Books would be of sgreatest use if written in Spanish or
English.

Fellowship Assistance

IICA-CTEI would appreciate the donation of 10 fellowships annually.

Each fellowskip should be »f 24-months duration. The estimated cost of
each fellowship is US$8687.36. The total cost of 50 fellowships over a

five-year period is USSu3u4,368.

7.3.1 Background Inforamtion

For the academic ycar 1971 1372 IICA-CTEI received 172
applications for adrission frem .elected students of nearlv all
countries of the American (cntirept. Cf thes: applicarts 106
students were admittod for .raduate studies st Turrialba. But

only 43 students enrolled due t» a severe lack of fellowships.



The IICA provided 18 fellowships, the Government of the
Netherlands 10, the Organization of American States 6, FAO 3, the
Bank for International Development in Ecuador 2, the University of
Parana in Brazil 2, and two students came with their own financial
support.

Fellowships are usually awarded for 18-20 months, the average
length of time for students to complete all the requirements towards
their Master of Science degree. In all cases, wherc a longer
study period is required, students receive the necessary fellowships

prolongation to complete their work.

IICA fellowships and those of the Governmment of the Netherlands
are comparable with the exception of IICA paying $100 per month
family allowance for married students and the Government of the
Netherlands not. Tho fellowships provided by the Government of the
Netherlands however, are for 24 months each. FAO and OAS fellowships
are slightly higher. Any surplus from two-year fellowships is
generally used for partial firnancial assistance to additional
students participating for instance in short courses. Approximately

66 per cent of our graduate students are married.

IICA fellowships for married students include the following items,

calgulated on a 12 months basis:

Stipend $ 2,400.00
Family allowance 1,200.00
Air transport (1/2) 125.00
Matriculation 400,00
Medical Insurancc 82.68
Book allowance 50.00
Social Fees (Club) 36.00
Local Study Tr.ps 25.00
Thesis Research Assistancc 25,00

—

Total  $ 4,343.00

. - com—
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Most of the fellowships in thc past have been awarded tc
students from South America, particulsrlv those from the Andean
Countries, Colomki-, Fcuador, Peru ~nd Bolivin, and to students
from Mexico. Few students from Central America and the Caribbcan
region werc trainad during thz past 30 years history of the IICA

mainly due to lack of qualified applicants.

Assistance to the Forest Product: Labor:tory of 1ICA-CTEI

IICA-CTEI would apprcciate the donation of Kiln Drying Equipment

for its Forest Products Laboratory consiting of two Kilns and auxiliary

equipment to the amount of U3$21,150.00.

7.4.1 Backgr~und Infrraation

The Forest Products Laboratory of IICA-CTEI was established
in 1966. It was well equipped at thatvtime to handle research on the
physical and mechanical properties of tropical timbers. In its short
history the Laboratory nas made tec.nical :valuations of timber
species from Costa Pica, Guayana, Panama, Jamaica, and Nicaragua.

Few wood technolcgical data arc available at present on more
than 1000 tree spccies native to Cuntral Amcrica and the Caribbean
with potentizcl industrial use. Possibly the orcatest lack of
knowledge exists in kiln drying practices for sawn lumber. Factors
such as initial mcisturc content of wood, desirable final moisture
acr’ ent, wood dimensions, dry bull temperature and equiliprium
moisture content, air veloclty, sticler dimensions and spacing,
drying time, seasoning dcipa‘c and =nd coating nzed to be researched

to develor fast Ary-kiln sciedul.s for lumber.

a. Kiln-dry Bruipmant sepcifications
Manufact. Effective Wood Energv Fan Motor liodel Contrel fpice
Volume Consumption Fuower Type (r18)
Kiefer 2.7 m3 2005 kecal/"r 4 7 hp 129 Automatic $14,350.00
Kiefer 0.35 m° 2.4 kw 0.5 hp HMiniz.op Semi-

111 automatic 2,300.00

Total _ $16,65C.00
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b. Auxiliary Equipment
Moisture meters, Scales, Ovens
c. Equipment Installation
Total

BUDGET SUMMARY (5 year period)

I. Estimated IICA-CTEI counterpart contribution
A. Physical Facilities, e.g. buildipgs, laboratories,
Library, Equipment, Vehicles, Computer,
Experimental Farm, etc.

B. National Representation of IICA in the Central
American and Caribbean countries

C. Budget Department of Tropical Forest Sciences
Subtotal

II. Requested Funds
A. Technical Assistance
B. Assistance to the Library and Documentation
Center (IICA-CILTA)
C. Fellowships Assistance
D. Assistance to the Forest Products
Laboratory of IICA-CTEI
Subtotal

III. Total Budget for Program

$ 2,500.00
2,000.00

$21,150.00

$ 3,000.000.00

3,000.000.00

1,000.000.00

$ 7,000.000.00

$ 1,875.000.00

64.000,00
434,368.00

21,150.00

$ 2,394.518.00

$ 9,394.518.00




10.

- 28 -

9. FEBIZLIOGRAPHY

FOOD AND AGRICULTURE ORGANIZATION. Uso potcncial de la tierra. Parte VII,
Istmo Centroamericano. Roma, 1969.

UNITED NATIONS DEVELOPMENT PROGRAM. Survey of pine forests, Honduras.
FAO/SF:26/HON-50. Rome, 1968.

. [Estudio de los recursos agricolas y forestales del noreste, Ni-
caragua. Tomo III, El1 Desarrollo Forestal. FAO/SF:49/NIC-2. Roma,
1969.

ECONOMIC COMMISSION FOR LATT'! AMERICA. Worla pulp and paper production,
consumption and trade with special emphasis on Latin America. ECLA/
FAO/UNIDO FORIND 70, Paper IV, 1970.

. Development of the sawmilling industry in Latin America. ECLA/
FAO/UNIDO FORIND 70. Paper II, 1970. México, 1970.

INSTITUTO CENTROAMERICANO DE INVESTIGACION Y TECNOLOG.A INDUSTRIAL. Informe
sobre la industria de la madera en Centroamérica. Guatemala, 1967.

FOOD AND AGRICULTURE ORGANIZATION. ¥Froduction Yearbook. Vol. 22. Rome,
1968.

. El estado mundial de la agricultura y la alimentacién. Rome,

1970.

McKENZIE, T. A. La proyeccidn del sector forestal del M=rcado Cimln Centro-
americano hasta 1990. IICA-CTEI, 1971,

ENTWISTLE, P. F. The current situation on shoot, fruit and collar borer of
the Meliaceae. Ninth British Commonwealth Forestry Conference,
Commonwealth Forestry Institute, Oxford, England, 1967.



APPENDICTES



*eTquWoTo) ‘Blodog €-oul ‘neaang 3dUdIXDFO4 uorzerndog

:904NU!

‘f

oL8 €°1 €h vt 8° 1 L ve T°T Ommgch.@cm PRpPTIUTJ]
062 €°L Lh 1¢ h'y ST 8h h°h O0TTqnasy uedtrutwo(g
09t 9°¢C 18] te 1°¢ L] e (R4 BOTRUE P
0L 6°L ch 8¢ S*¢ V14 hh h°g TIT®RH
Otth €°0 8¢ g8 g° o ) 1¢ £°u sopeqaw;r
ue o fTae)
039 S°¢ 9 T¢ €° € 8 Th ST ueUn g
JLE €€ 84 he e 9T 9+ T°7 2ndeavdr
03¢ 9°+th T8 TC n'y 9T 6h 8°C S2danpuoy
0¢¢ 6°L St he 6°¢C €T Al €°'S eTzwa2ny
08¢ 6°S Sh T¢ n*¢ eT Lt 9°€ d0peaT2g Td
0Gh AN 8t 6T 8°€ & Sh 3°T ROTY ¢3S0y
" eoTdewy [udiuay
ommﬁ h°hy gt 1¢ h° e 0°d (VR c°esS OO0 T X3y
omm.m L*'ThT ()5 €Y T°1 €'o 81 T°L0C st
094°2 €°LT €€ Th LT €L 9 LT 8°T2 2puwueRd
2OTAHWUY YILoy
(s32TTOU)  (SUOITTIA) (3) JOT3RIN (%) (suosaod (suosdod (SUOTITI) T/
237de) S85T 28y jo <dog 93¥d Y3nody 0uoT 00uT uUor3eTndod S3TAIUNOY PUR SUOTIO:
-aad jomnpoa. 203 UOF3} sauodk gT Trday ©3 _uoT3 aud ) xad )
TRUOTIE SSOIYH oo loay d0pU Pa4INDIY =eTndog sy3lvoq Sy3aTy
_uor3 _uoT3 saeo} aTaes} Tenuuy T2nuuy
!l!.l.l.i:ililmﬂmgom eTndog _ )

TL6T d0d VOIdIWY IVALwd0 ANV HIYON IO SIOILSILVIS

NOILVINdOd

1 Xtpueaddy



0LST “soT3isTiels (QVy :902anog

— —— an -—

0L°T L8°T T¢S'T 99°T 6h°T 6€°T GO0°T 90°T LE'T 92°T 22°T nv*T L°T 56°0 05°T PO0i3FOS UM2G
Oh*0 Th°0 Th'D 33°u §§° . €h°0 82 v TE'O0 GE'U TE°0 BZ G BE'L Li*0 8h'0 O0h° O SS90 P4OMpIRY
SE'v JYE'U €€°0 9€°U NE U Th v hHZT°V HE 'O n¢ v 8T 0 %C v 8T 0 S§o°0 -=-=-= ---=- dyndpocy

5d937d OTNO SuHOLTLTLA

(TVIOTS §u5T L96T 990T G961 h9ul E56T 296T T96T U967 696T BS6T LS6T 9361 GS6T S3onpody 35230d
-TAOd )
696T

SLONJV4d LSiuud NIVK JHL 40  aWN'Tua dJL¥udXT  VOIdaRV AILVI

¢ xTtpuaddy



*0LBT SOT3STIIRIS OVJ :99anos

BL'CT OL"T L9°C 6S°C €€°C HT'C ©6°T ©8°T 08°T LS'T 6H°T 6L°T €2°T 8T°'T H0°1 uo3c20 pue aodey
W60 T6°0 €6°0 o8°0 8L 0 TL'0 S9°v TSV Lh"0 SE€'0 LZ 0 €2°0 C2Z'0 3T°0 €1°0 dindpoom ieOIway)
Th'0 ZTh°U In°0 66°0 6€°V HE' G HE U LT 0 82°0 ©Z°0 TT°0 02°3 9T°'0 9T°0 ST’V dyndpoom TeOTURYDAY

3UO03} OTJd32@L SUCTTTTH

S0 S°0 H'0 H'0 hH'0 K0 K0 h'U €°U €°0 €°0 O €0 TG TO poondT]
9°L h°L o°L T°L 8°9 6°9 H'9 0°9 €°'9 €9 T°9 6°9 L9 L T°L pocmpazy uMeg
8°9 9°9 S°SY €'9 8°S 9°'S ('S €S IS 6°h 2‘°S €°S 9°h TI'S €°S§ poOM3FOS uMBJ
SI932L OTYND SUOTITITw
(I-UOTS 895T L96T 996T S96T h96T €956T 296T T96T 095T HG6T 3S6T L56T 956T SG6T §30NpCIg 3SOIA]
TAOX])
G96T

510000ad LS3d40d WIV. JHL 40 SJAUTOA wVILJiGUdd  :VIIddily NILVT .
¢ xtpuaddy

v



0LoT ©SO13sST2uxg OV 324Ny

€9°G 09°0 36 0 8S°0 €5°0 Th 0 ¢C°0 8270 TE'0 Ve U TC v 3¢ U SE'U SE°U LC U uOIdE> PU? IILIRG dBY3:

L0 Ul°e 9 u 690 uI'U 9G°L hGT0 8G°0 HI*0 €90 TS0 NS0 LSV 3n°C ¢hUO juatadsmoy
SCT0 2ST0 B6h°0 hSTY LSV JSTU Th'U 880 GHT0 VhTO nnTU OhTO SHTO €RHTU LGCU dindpoos Teo wd "

£403} OTJ3dU SUOTITTT

Gn T LE'T he'T +h°T 6e°T €2°T ©0°T 60°T 2€°T §0°T 80°T ¢w'T 29°T vi'T ah'T pIoad: .8 usag
V€0 820 TE v SETVU Yuv’0 Gty ZC0 2270 B8TTU LE'W wLtu METU TET0U INTU LE T SBOT . 20M3IFOS
Su332U OFqLo SUOTTITA

T(TeUOTS 8951 L95T 9901 6361 nsoT €961 2967 T90T 0967 650l ©aol LSGT JS6T $S6i  SIONPOLI 3sadcj
-TAOI()
696T

SLOuva. widdua «NIVi ddl 40 SINNTOA AJLE0dWI  vVOLiduadV NILYV]
ft xipuaddy



Appendix S

LAND USF (IN HECTARES x 1000) IN CENTPAL AMFRICA - -

Agricultural Arca

Arable land and Permanent Other Area
Total I.=nd 1land under meadows Forested in part

Country Year area areca permanent and land potentiall

_ crops pastures productive

2

COSTA RICA(l) 1963 5070 -==--- £22 923(") 2,?81(3) -————
£L saLvaporR‘*) 1961 2139 2031 6ue 604 60U ——-
GUATEMLALA 1958 10889 ---- 1.470 577 4,834 4,008
HONDURAS 1963 11208 ---- 823 3,413 3,019 3,954
NICARAGUA 1963 13000 12100 873 920 6,450(3) 4 759

Source: FAO, Production Vearbhook, Vel. 22, 1968.

---- Data unknown

(1) 1963 agricultural c:-sus

(2) In agricultuwral holdings

(3) Data taken from the world forest inventory carried out by FAO in 1963,

(4) In agricultural holdings, as from 1961 agricultural census.



Appendix 6

MAIN CE/RACTERISTICS ¥ TKR FANRTIT INNUSTRY IN

CFNTRAL AMERIC,, 1768
Mumler Fstimated Pércentage
Industry of Frplovment Investment fanacity Production of Capacity

Plants (Men) $000 000 m3 000 @3 ntilized
Bawnwood 471 7.928 31,498 2,334 1,477 63
Plywood 7 1,190 7,812 57 41 72
Panels 1l 70 500 2 7 78
Resins 1l 150 1,500 257 222 86
TOTAL - 9,342 43,310 2.657 1,747 €6
Source: Fstudio de industrias forestales: IICA, DNiciembre, 1969



Appendix 7

JMPORTANCE OF THE FORESTRY SECTOP IV CEMTRAL AMERICA,

T"stimation of

BRY COUNTRY

Foreign Currency
Exchange 1968

Country Sub-Sector Employment Added Value JImnortation Fxportation
{000) ©00) (00n)
CENTRAL Forest- 4,353 $24,A9A .8 $ "104.,7 S 1,290 .4
AMFRICAN Primarv 9,343 20,u75,6 R1.4E5,1 25,668 .2
COMMON Secondary 10,637 26,239.9 4,185,1 946 .6
MARKET
TOTAL 29,632 S8N,u412.3 §65,754.9 §27,905.2
GUATEMALA Forest 2,142 E,434.6 -—-- 153.7
Primary 2.288 ©.860,6 12,199,1 3,904,1
Secondary 3,608 8,640,6 932,3 1327
TOTAL e,738 $24,944 .8 513,131 ,4 $ 4,190.5
EL SALVADOR Forest. ya J06.5 50,7 -——-
Primary 120 39n,8 12,u4u48,6 3,520,6
Secondary 2,350 5,640,0 74542 310.7
TOTAL 2,519 $ 6,137,3 $13,2u4,5 $ 3,831.3
HONDURAS Forest 2,366 7,10€.9 3.u au3 .7
Primarv 3,361 11,033,7 16,942,2 14,213.5
Secondarv 1,853 4,69¢,9 862,5 251 .8
TOTAL 7,€85 $22,840,5 $17,808,1 ?15,&09,0
NICARAGUA Forest 2,068 3.400,9 3,5 70.5
Primary 1,125 2,297,9 4,872,5 2,385,2
Secondarv 1,172 2,812,586 732,2 9.0
TOGTAL 4,365 ¢ 8,511,5 $ 5,608,2 S 2,464 .7
COSTA RICA Forest 2,728 7,6u47,9 47,1 122.5
Frimary 1.748 5,892,6 15,002,7 l,6u4.8
¢: condary 1,849 4,437,6 312,49 242 .4
TOTAL 6,325 §17,978,1 $15,962,7 $ 2,009.7
Source: IICA-CTEI and SIECA.




Appendix 8

SUMMARY OF THF PPAJECTION OF THE FOPTEST INDUSTRY
FOR TPFFE C/CM* UNTIL 1980
(000 cubic meters of products)

Industry Activitw 1970 1975 1980

Sawnwood: Production 1,515.6 1,850.2 2,110.7
Fxportation (net) 20% 342 39%

Plywood: Preduction 41.1 51.9 61.5
Exportation (nct) 7% 3° 2%

Panels: Production 7.1 8.7 12.8

Producticon, equivalent 226.4 237.¢ 250.0

Source: Tstudio de industrias fcrestales: IICA, Diciembre, 1969.

* CACM = Central American Common Market.



Appendix 9

SUMMARY OF THE TROJFCTINY
pOIMITIY, INTTL 1900
cubic met=:rs of profucts)

(a0

BY

QT FGPFST™ PTARIATTON

1970 1975 1980 1985 1990
GUATEMAL S Sawnwveed u6s5,1 55€.7 63%.8 652 .1 675.3
Plvwocd 1 1.6 2 2 2.0 4,=s 5.9
Panels 7.1 8.7 10.8% 13.2 16.1
TOTAL 473.8 567 .6 fu9.,5 F69.8 €27.3
EL SALVADOR Sawnwonod 5.9 6.7 7.3 7.3 7.3
TOTAL 5.¢ 6. “.3 7.3 7.3
HONDUZAS Sawnwood 553.6 723 .F% 280.5 908 .7 aug9 .7
Plywood 2.6 f.4 €,7 23,7 24,9
Prnels - .- 2,0 2.4 3.0
TOTAL 556.2 720.0 @g9.? a34.8 977 .6
NICARAGUA Sawnwonod 113.5 180 (R 151.9 176.9 208.5
Plywood l1R_© 220.N0 27.6 34 .0 4l.u4
T'ecsins = 22F .4 2?7 .¢ 250.0 262.7 276.1
TOTAL 356.° SRE7 u2a,5 473.5 526,0
COSTA RIC! Sawnwced 277.8 u23 1 425,2 526.9 538.2
Plywood L/ 20.0 21.3 24,3 28.0 32,6
TOTAL SRR S sy 4 psc . 8 £54,0 570,8
CENTRAL Savnvoeod 1.515.¢ 1,850,2 2,110,7 2,271,0 2,379,0
AMEPICAN Plvwood bl1.1 51.9 61.5 an .2 174.8
COMMON Panels 7.1 8.7 12.8 15.6 19.1
MARKET Resins 226,01 237.¢ 250.N 262,17 276,1
TOTAL 1.770.5 2,1u48,7 2,435.0 2,639,5 2,779,0
Source: IICL-CTEI.

1/

2/

Venee:: Industry inciudzd.

Products in equivalents of m

roundwcod,



Appendix 10

PROJECTIOF OF NET TRADF IN PRIMT FORFST PRODUCTS UNTIL 1990,

FOR THF CENTRAL AMERICAN COMMON MARKET (CACM)

(000 cubic meters of products)

AND BY COUNTRY

Product Country Trade 1970 1975 1080 1085 1990
Sawnwood  cAcmi/ Fxnorter  440.2  €32.1  817,0 996.9 1,173.0
GUATEMALA Fxpcrter 6.2 6.2 6,1 6.1 6.1
'L SFLVADOR Importer 58,1 43.5 35.5 ar .3 26,6
HONDURAS Exportcr by2.? 500.5% FRAY 2% 716,5% 717.3*
NICLRAGUA rxportenr 15 9 14.1 12.¢ 12.1 11.5
COSTA RICA Fxporter 6.7 14.1 24,0 3€.,3 50,8
Plywood cacul/ Txporter 2,9 1.6 1.0 .7 .5
GUATEMALA Fxporter .3 .8 1,4 2.2 3.1
FL SALVADOR? Importer 6.6 7,8 9.3 11.2 13.6
EOVDURAS Imperter 1,7 - ——-— ——— ————
FICARAGUA Exporter 3,4 5.8 e.u 11,2 14.2
COSTA RICA Fxporter R,6 5,0 4.1 3.5 3.1
Panels CACMi/ Importer 2.8 -———- -———- ——— -———
GUATEMALA Fxporter .2 W1 ———- _——— -_———
FL SALVADOP Importer ) 5 .5 5 .5
HONDURAS Importer U .8 (.5) (.7) (.8)
NICLRLAGUA Importer ——m_ | eemee eee--- -———- ————
COSTA RICA Importer “2 .3 .3 o U .
Source: Projections IICA-CTEI.

NOTE: The ( ) reprezent a change in the direction nf the trade; for
example, from importer tc exporter.

* Pepresent

an adjustment necessary beccuse of shortage of forests
and/or shortage of industrial capacitv.

1/ The net trade of all countries of the C/CY as 2 whele and without
adjustwent for the required changes in the production hecause of
shortare of forest or of industrial capacitv.



Lppendix 11

9

PER-CAPITA CONMSUMPTION COFYFFICTRENTS FOR THE COUNTPIES

OF TUR CRWTRAT,

LAVFPICAN COMMON H#ARVET

(Censump+ion in cu:ic meters o product/thousand peogle)
12c¢ ie7n 1775 1980 1985 1990
GUATEMLLA
“Population(onn) 1,26¢.07 " 1,680.03 1,°6f¢.00 2,298,00 2,675.00 3,110.00

Sawnwood

Cons/M Cap 271 an 272,20 280 ,C0 287,00 294,20 301,60

Plywood

Cons/M Cap 74 L7677 785 .825 . 867 , 91!

Panels

Cons/¥ Cap 4,20 u.2u 45 b, b,92 5.17
FL SALV.LADOR

Population (000) 1,050 .07 3,001,000 1,271,077 1,513.00 1.815,00 2,192,00

Sawnwood .

Cons/M Cap 6,70 67.93 68,70 70,40 72,20 74,00

Plywood

Cons/M Cap 5,10 €.13 6.23 T4y 6.60 6,75
HOMDURAS

Population (000) 771.00 707,00 ayg,c0  1,128,00 1.319.00 1.612.00

Sawnwood

Cens/M Cap 137,30 122,36 ko 40 141 .45 142,50 lu43.57
‘ Plywood

Cons/M Cap 3.u0 I 3.u8 3,50 3,52 3.54

Panels

Con/M Cap 40 Jun 4o LUy L, 45 W45
YICARAGUA

Populatican (0n) au0n0.00n £59.00 784,00 620,00 1.096,00 1.303.00

Sawnwcod

Cons/M Cap 146,70 1u8.,17 155.7¢ 1446 €5 150.5L0 151.15

Plywocd

Cons/M Cap 20,00 20,50 20,860 20,77 20,80 20.90
COSTA RICH

Populaticon (000) 511.09 520,00 610,00 795.00 963.00 1.161.00

Sawnwood

Cons/M Cep 706,40 702 . RC 701,10 £Q0, 6125 6¢7.60 695.86

Plywood

Cons/M Cap 25.490 25,40 25,40 25.40 25.40 25,40

Panels

Cons/M Cap .60 RO NOXe .f1 .61 .61
Source: IIC/-CTFI.
Mnote:

v

Population is defined in

12 years and oider.



Appendix 12

LONG-TERM PROJECTION CORFFICITNTS

I¥ FORCSTRY OF THE

CENITAL ALMERTCPAN CONMMON MARKET
1970 1075 1980 1985 1990
Forests
Production msr/masi/ 2,0e3,00 2,03}.00 1,927,r,0 1,707,00 1,596,00
Employment “en/m3p 2.07 2,80 2.50 2.20 2,10
Capital $/mdr 9.94 11,10 12,10 12,50 12,70
Saw mills
Emplovment Men/m3s 5,22 5,00 4,80 4,60 4,20
Capital $/m°s 21,20 18.50 1a,00 19.70 21.80
Plywood
Employment Men/m°p 20,10 28.00 27,00 25,00 23,00
Capital ¢/m3p 17,00 22,00 26,00 31,00 35.00
Parels
Employment Men/mSp 10,00 5,00 18,00 20.00 22.00
capital $/m3p 5].50 51,50 51.50 51,59 51,50

Source: TICA-CTEI

1l/ Calculation of the arithmetic average.

country and refer to produced volume

The data were taken per
in each countrv.
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APPENDIX 15

Partial List of German Fxperts which dominate the Spanish

Languacge

and Experience

in Latin America

Specialty lame Age Actual location
Silviculture Prof. H. Lamprecit 50 U. Gottingen
Silviculture Prof. P. Burschel us 7. Munchen
Silviculture F. Ass. B. Muller-Using 34 Forstschule Dustental
Silviculture Dr. F. Reinhlod GO Forstdient Donaueschingen
Management Dr. J. Schmatz 35 Hess. Forstdienst
Management Dr. K. Eckard 50 Hess. Forstdienst
Inventory Dr. R. irun 37 U. Gottingen
Soils Dr. 1. von Buch 50 U. Reinbek
Soils Dr. H. ¥, Fassbender arn U. Cottingen
Soils Dr. Y. Moll 50 U. Freibure (U. Valdivia)
Utilization Dr. G. Einsehauer 55 Hess. Forstdienst

(U. valdivia)
Technology F. Ass. A. Bornemann 35 Fess. Forstdienst

(U. validivia)
Forest Policy Dr. von Furstenberg 40 FAO-Afrika
Forest Products Dipl. For. R. Alvin 30 U. Valdivia
Wood Technology Prof. H. Schulz 45 U. Gottingen
Mycology Dr. K. Racz 40 Hann. Yunden
Entomology Dr. V. Ruhm u5 tlannover ?
Silviculture Dr. H. Tillmanns 55 Guatemala ?

Wood Technology

Dipl. For. Richter

Curitiva, Brasil °




APPENDIX 16

Distribution of Positiqggmpeld by fraduatcs of TICA-CTEI

(1947 - February . 1372)

University Professors 126 27 »er cent
Experimental Station

Technicians and iesearci:

Workers u7 10.5
Ministries of Asriculture and/

or Planning (research adminis-

tration, extension, planning) 72 15.5
Other Development or Agricultural

Promotion Institutions 60 13 n ®
Private Industry 28 6 ©
Studying towards advancea

degrees (i.e. Pu.D.) 22 7 ©on
International Institutions

(BID, FAC IICA. etc.) 37 8 ver
Other, various 63 i 13

Total 485 100 per cent

Approximately 10 per cent of IICA's graduates have gone on for
advanced degrees, and have Ph.D.s (from U.S. Universities, mostly)





