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RECOMMENDATIONS

The Latin American Site Team, after considerable investigation and

thought, recommends the following for Title XII ICP Planning Staff:

1. That a primary country site for a Title XII CRSP be established

in Peru. At this site the following should be considered:

a. That this project be comprehensive and act as a model to study

the way ICP programs might be initiated and maintained, and how

the transfer of technology can best be accomplished. Research

on crop-crop interactions and how they affect pest populations

should be a definite subgoal of the proj ect.

b. That the project be consistent with AID's efforts to use

appropriate collaborative institutions to implement agricultural

research, extension, and education.

c. That such a program should complement the AID-DLC/P-2278 and

AID/LAC/P-042 projects and should be phased into and coordinated

with these larger projects in the selva alta of Peru.

d. That crop protection students from UNA and other Peru universities

should be given the opportunity to participate in the ICP program

as scouts during vacation times, thus giving them practical

experience in ICP and at the same time, providing the work force

to establish an ICP program in the selva alta. A further spin­

off will be the fact that these students will carry with them

the ideas of ICP and initiate new ICP programs in other parts of

Peru.

e. That the small farming research methodology be used to test the

small farm production, economics and social feasibility of

alternative ICP practices within the limited resource, production

technology, institutional, social and infrastructure constraints

of the small farmers.

f. That any potentially successful ICP program must be a coordinated

effort involving plant pathologists, entomologists, nematologists,

weed scientists, system analysts, agricultural economists, crop

scientists, and sociologists/anthropolQgists. It must include

..-
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researchers, extension specialists, and educators. And,

inevitably, it must take into account agronomic practices,

meteorological phenomena, and edaphic factors.

g. That appropriate funds be made available to be used in the

implementation of ICP research results through a reliable

delivery system. Extension activities are directly tied to

the success and ultimate goal of benefiting the small farmer.

2. That a secondary site be established in Colombia. At this site the

following should be considered:

a. That a restricted program in virus etiology and epidemiology be

undertaken.

b. That this program involve the major small farm crops in Colombia,

especially corn, beans, potato, grain legumes and their crop

associates.

c. That such a program should involve virology, entomology, and weed

science, since insects are almost always vectors of these viruses,

and weeds are often alternate hosts of the viruses or the vectors,

or both. This also includes alternate crops, especially of viruses,

but to a limited degree, also of the vectors .

d. That this project could transcend country borders by involving

virologists and vector entomologists from, for instance, Costa Rica

and Peru.

3. That basic identification/diagnostic services are needed for large

segments of Latin America. While most plant pathological, vertebrate,

and weed problems are readily diagnosed, viruses, insects and nematodes

are not. Because the first step to the solution of any pest problem

is its proper identification, we feel that centers of expertise should

be set up in Latin America, one involving CATIE and the University of

Costa Rica, serving all of Central America, and one at UNA, La Molina,

serving the Andean countries. These centers should include tools

necessary to identify nematodes, viruses and insects.

4. That basic ICP literature be purchased and deposited with collaborative

in-country institutions.

5. That CATIE/University of Costa Rica serve as a regional postgraduate

training center in ICP for Central America, and that UNA-La Molina

serve a similar function for the Andean Pact countries. ICA-Tibaitata

is another possibility as a regional postgraduate training center.
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6. The university and national research and extension scientists have

made considerable progress in developing ne.w agricultural technology;

however, only a small amount of this is bein~ used by the small farmer.

7. More agricultural economists and sociologists must be employed at

national institutions to help direct cropping systems research and

the role of ICP in it.

8. That the Title XII programs cooperate with the International Agricultural

Research Centers (IARC) by disseminating and testing potentially pest

resistant material within the areas of the programs and that the IARCs

act as one source of short and long-te~ training centers for in-country

student programs.

.,
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INTRODUCTION

Background

A preliminary study of crop protection problems in Latin America was conducted

in 1972. The resulting report (Apple and Smith 1972) greatly influenced the

direction and focus of integrated crop protection (ICP) in that region during the

1970's. That same year, multidisciplinary teams reported on the ICP situation in

Central America (Caltagirone et al. 1972) and in parts of South America (Echandi

et al. 1972). These and related activities in ICP were supported by USAID through

a contract to the University of California at Berkeley under a program entitled the

UC/AID Pest Management and Related Environmental Protection Project. In Latin

America this project has focused an a series of short courses, seminars, and work­

shops aimed at two distinct but related themes: 1) pesticide safety and environmental

protection and 2) concepts and practices of integrated crop protection. Three such

seminars illustrate the first theme (Ministerio de Agricultura y Ganaderia, El

Salvador, Ministerio de Salud Publica y Asistencia Social, USAID Mission San

Salvador, Pan American Health Organization, and UC/AID Pest Management Project 1973;

Ministerio de Agricultura, Colombia, Ministerio de Salud, Instituto Colombiano

Agropecuario, y la Universidad de California y AID 1978, with an accompanying volume

on Colombia legislation regulating usage of agricultural chemical inputs, Morales

and Gomes 1978; and ICAITI 1978). The proceedings of two short courses, one held

at La Molina, Peru in 1978 (Cisneros et al. 1978) and another held at Turrialba,

Costa Rica (CATIE, UC/AID Pest Management Project, and OIRSA 1979) are examples of

the latter.

The Agency for International Development-Oregon State University program in

weed systems technical assistance and research has had a strong Latin American

focus throughout its l4-year history. On-site projects have been successfully

conducted in predominantly small farm areas of Colombia, Ecuador, Panama, El

Salvador, Brazil, and, currently, in Costa Rica.

Research has emphasized an integrated approach to improved, but realistic

weed control practices, the latter in terms of biological and socio-economic

parameters. Mechanical, cultural, and chemical resources are surveyed and, where

feasible, blended into systems approaches that take into account factor constraints

and small farmer heritage, culture, and physical situation.

Graduate students from 18 countries have conducted their advance studies in

weed science at OSU. Several now hold pivotal research and teaching positions in
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Others have contributed to the two-way flow of technicalLatin American nations.

information.

Project staff members assigned to Latin American posts are fluent in Spanish.

The Costa Rican effort, conducted in conjunction with AID's Regional Office for

Central American Programs, headquarters at Turrialba, carries regional responsibility.~

As a case in point, the senior project agronomist at Turrialba, at the request of

USAID!Barbados, took a major role in conducting two I-week short courses in the

Caribbean recently.

In collaboration with CIAT, the project conceived and conducted a comprehensive,

all-in-Spanish weed science short course at Cali, Colombia, in 1975. Numerous

other shorter courses have been presented with various joint sponsors through

Central and South America during the last decade. The project also assisted FAO

to organize and conduct a short course in Argentina during October-November, 1979.

The International Agricultural Centers in the Latin American sector -- Centro

Internacional de Mejoramiento Maiz y Trigo (CIMMYT), Centro lnternacional de

Agricultura Tropical (CIAT), and Centro lnternacional de la Papa (ClP) -- have

added greatly in the area of ICP through identification of germplasm with resistance

or tolerance to various diseases, nematodes, and more recently insects. They all

have maintained active breeding programs, many of which focus on incorporating

resistant traits into agronomically desirable phenotypes. Activities at the

International Agricultural Research Centers in small farm systems are being initiated.

The International Agricultural Research Centers realize the need to work within the

context of the total system; their approaches and contributions in this area were

recently reviewed (CGIAR 1978).

The Centro Agronomic Tropical de Investigacion y Ensenanza (CATIE), supported

mainly through USAID!ROCAP, has concentrated heavily on small farm systems in

Central America and its direction and emphasis focus on ecological, economic and

social constraints in small farms. ICP has played an important role in the under­

standing of small farm constraints and has contributed to their reasonable and

economical approaches and solutions.

Thus, during the past decade, USAID, through the University of California at

Berkeley and Oregon State University, and through various international, regional

and national institutions, has helped lay the foundation for lCP throughout much

of Latin America. It now seems opportune to build on this foundation in an

organic and creative way, solidifying ICP as an integral, dynamic and indispensable

element of the small farm cropping system.
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Team Mission

The Latin American Site Team was charged with the following general mission:

upon visiting countries in Latin America, in as much as data are available and

time permits, gather information relevant to:

a) small farm cropping systems,

b) major limiting factors/production constraints surrounding

these cropping systems,

c) major protection constraints, focusing on weeds, diseases,

nematodes, insects and vertebrates,

d) organizations responsible for easing these constraints

with a critique of their procedures,

e) socio-economic situation, stability, flexibility, resources

and infrastructure within each country and institution to

successfully carry out an integrated crop protection program,

f) priority areas within crop protection for the ICP/Title XII

program with recommendations for ICP programs, and sites where

these programs might most successfully be carried out.

Team Composition

Five experts in various areas of ICP were selected to participate on the

Latin American Team:

Dr. Michael E. Irwin, leader, entomologist, University of Illinois;

Dr. James M. McGrann, agricultural economist, Texas A & M University;

Dr. Richard E. Stuckey, plant pathologist, University of Kentucky;

Dr. G. Fred Warren, weed scientist, Purdue University; and

Dr. Delmar E. Broersma, entomologist, Purdue University.

Dr. Broersma was sponsored by a Title XII strengthening grant to Purdue

University and he concentrated heavily on technology transfer and delivery systems.

While not officially part of the core team, he participated as a core member and

contributed greatly to the success of the mission •

Sites Visited

The team visited Guatemala, Costa Rica, Colombia and Peru. Below is a list of

the institutions visited while in each country (a detailed list of institutions and

persons contacted accompanies this report -- Appendix A).
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GUATEMALA (1 1/2 days)

Instituto de Ciencia y Technologia Agrocolas (ICTA)

USAID Mission/Guatemala

Regional Office for Central American Projects, AID (ROCAP)

COSTA RICA (4 days)

Centro Agronomico Tropical de Investigacion y Ensenanza (CATIE)

Instituto Interamericano de Ciencias Agricolas (IICA)

University of Costa Rica, College of Agriculture

USAID Mission/Costa Rica

COLOMBIA (6 days)

Departmento Nacional de Planeacion (DNP), Bogota

Instituto Colombiano Agropecuario (ICA)

Tibaitata Station, Bogota

Palmira Station, near Cali

Centro Internacional de Agricultura Tropical (CIAT)

PERU (14 days)

Ministerio de Agricultura y Alimentacion, (MAA), Lima, Cuzco, Lamayeque,

Chiclayo, Tarapoto stations

Instituto Nacional de Investigacion Agraria, Lima, La Molina, Cuzco,

Anta, Urubamba, Huaraz, Chiclayo (Vista Florida), Tarapoto (El Porvenir)

stations

Universidad Nacional Agraria, La Molina and station in Callejon de Huaylas

Universidad Nacional Pedro Ruiz Gallo, Lambayeque

Universidad Nacional in Cuzco

USAID Mission/Peru

Centro Internacional de la Papa (CIP)

•

)
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SMALL FARM SYSTEMS AND CROP PROTECTION

PRACTICES IN LATIN AMERICA

Climatic and Geographic Characterization of Latin America

Latin America is a large and varied land mass encompassing part of North

America and all of South America. It is characterized by a dominant, high range

or several parallel ranges of mountains, often forming vast, high plateaus. To

the east of these extend large expanses of low-lying plains such as the enormous

Amazon basin that provides the world's largest area of equatorial climate of

uniformly high temperatures, high rainfall over much of the year, high humidity and

little wind. To the west of the central mountain ranges are generally more abrupt

slopes extending to the Pacific Ocean. The area between southern Eucador and

central Chile is a cool, often cloudy desert with very little rainfall. The

massive uplifts creating the central spine are characterized by a more temperate

climate with sharply denoted seasons of precipitation. The variation in

precipitation is marked throughout Central and South America, and this parameter,

more than temperature, determines cropping seasons •

Precipitation and topography, then, are key elements in the determination

of crops and cropping systems throughout Latin America. Other important parameters

include farm size, economic and social considerations such as food preference,

prices, credits, transportation infrastructure, market availability, and irrigation.

It seems important to first deal with the economic and social aspects of small farm

systems, those aspects that largely act as overriding constraints, before

describing in detail the small farm cropping systems in Latin America and the

protection constraints surrounding them.

Economic and Social Aspects of Small Farm Systems in Latin America

Background. Nearly 8 million people lived on small farms in Central America

(excluding Panama) in 1970 (SIENCA 1974) (Table 1); these people lived on more

than a million small farms of less than 4 ha of land each. Colombia had nearly one

million farms each of less than 20 ha (DRI). Poverty in Peru has remained over­

whelming even after larger land holdings under individual ownership have been

eliminated. Over 8 million people are currently living in poverty in urban slums

and the sierra of Peru, and that means that more than half the total countries'

population is poor and malnourished (AID January 1980).

Land area is only one of the parameters that describes the limited resource

situation of the small farmer. Land differs a great deal in its realized and
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Table 1. Rural population and total agricultural income by socio­

economic strata (1970).

Size of the farm e

less than 4 ha 4 - 35 ha more than 35 ha •
NOpeople Total Income NOpeople Total Income NOpeople Total Income

(x 1000) (mill ionS) (x 1000) (million$) (x 1000) (mill ion$)

Guatemala 3,044 107 515 67 96 134

El Salvador 1,844 61 235 75 57 120

Honduras 1,219 49 555 73 93 87

Ni caragua 697 70 305 42 211 53

Costa Rica 836 84 225 58 130 165

Centra1 ~

America 7,764 371 1,835 315 587 559

•
Source: SIECA. Perspectives para e1 desarrollo y 1a integracionde 1a

agricu1tura en Centro America. Two volumes, Gu~tema1a

1974.
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potential production capacity. As can be observed in Table 2, cropped land

varied between 0.2 and 0.4 ha per capita in the countries in Central America,

Colombia and Peru (lADS 1977). Small farms are typically on the most marginal

land while the more productive lands are used by larger farmers and contain

mostly export and cash crops.

A large portion of the population of the countries considered are employed

in agriculture (Table 2). The population in agriculture ranges from a low of

38% in Colombia and Panama to a high of 66% in Honduras. Most of the agricultural

rural population live on small farms, these small farms are a major supplier of

consumer food goods in most of the countries as well as the primary source of

livelihood for millions.

The limited resource situation, unproductive technology, institutional

and social constraints and limited infrastructure result in a very low small farm

income. As a result of the persistent poverty situation and limited opportunity,

especially for the landless poor in rural areas, there has been a rapid rural to

urban migration. Urban population growth during the 1970-1976 period was estimated

to be nearly 4 times the rural growth in Central America and even greater in

Colombia and Peru (Table 3). In addition to the immense problem of rural proverty,

there has been a growing problem of urban poverty and malnutrition. In most of the

countries considered, increase in food demand was greater than total food

production increase during the 1966-1977 period (CIAT 1980).

Improving the performance of the agricultural sector to raise the standard of

living of the small farmers, reduce the rate of rural to urban migration, and to

supply the food needs of the rapidly growing population is an enormous task. The

present condition of social and political unrest in many of the countries emphasizes

the urgency to respond to the need to improve the agricultural sector's performance.

Small Farm Constraints. To formulate a potential program that could improve

the production performance of the small farmer, the constraints that limit present

production must be identified. Only after these constraints are identified can a

specific program be developed to reduce the influence the constraint has on the

production performance on small farms. The major categories of small farm constraints

faced in meeting subsistence rquirements and to generate cash income are: (1) limited

resources, (2) production technology, (3) institutional and social constraints,

and (4) infrastrucutre constraints (Fig. 1). One of the primary resource constraints

identified with small farms is land resource and the lands' productive capacity

in a very broad sense (topography, climatic, soils, etc.)
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Tqble 2. Population, GNP, per capita, and per capita cropland in Central

American Countries, Colombia and Peru.

Total %Population GNP Per Cropped 1a.nd
Population in Agric. Capita Per Capita

(1977 ) (1970) (l974) (Aug.1972-1974) ~

(mi 11 ion) (US$)

•
Guatemala 6.4 61 580 0.3

Nicaragua 2.3 49 670 0.4

Costa Rica 2.1 42 810 0.2

El Salvador 4.3 56 410 0.2

Honduras 3.3 66 340 0.3

Panama 1.8 42 1000 0.3

Colombia 25.0 38 500 0.2

Peru 17.0 45 740 0.2

~ -

Source: lADS t

•
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Table 3. Growth rates of rural and urban population in Latin America

during three periods, 1950-1960, 1960-1970, 1970-1976

G ROW T H RAT E S

io
1950-1960 1960-1970 1970-1976

RURAL URBAN RURAL URBAN RURAL URBAN

MEXICO 1.52 4.88 1.85 4.81 1. 79 4.66

CARIBBEAN 1.43 4.50 1.10 6.10 -1.06 5.90

Costa Rica 3.68 4.16 2.23 4.95 1. 71 3.86
El Salvador 2.45 3.34 3.25 3.69 2.97 3.49
Guatemala 0.98 5.47 1. 73 4.13 1.17 3.79
Honduras 2.42 6.18 3.11 4.14 -1.56 5.33
Nicaragua 1.48 4.08 1.67 4.50 0.66 4.20
Panama 2.03 4.39 2.10 4.66 1.58 3.98

CENTRAL AMERICA 2.53 3.20 2.06 4.86 1.09 4.00
,.

Venezuela -0.26 4.92 2.485.69 -0.82 0.92
Chil e 0.13 3.68 -0.49 3.48 -3.21 2.41

• Colombia 0.90 6.75 1.56 4.18 -2.20 4.47
Peru 0.05 5.12 0.90 4.60

ANDEAN COUNTRIES 0.85 5.22 0.83 4.41 0.75 3.25

Braz il 1.43 4.82 0.57 4.52 0.10 4.93

Paraguay 2.12 2.67 2.42 3.22

RIVER PLATE COUNTRIES' -1.36 3.52 -0.71 2.15 -0.34 1.63

LATIN AMERICA 1.14 4.84 0.89 4.16 0.91 3.71-- --

Source: The 1950, 1960, and 1980 data on total, rural and urban popula-
tions were taken from Economic Research Service, Agriculture in

• !he Americas: Statistical Data, F DCD Working Paper, U.S .
Department of Agriculture, Washington, D.C., 1976, pp. 108 and
111. The 1976 data were taken from Inter-American Development

• Bank, Economic and Social Progress in Latin America 1976 Report,
Washington, D.C., 1977, p. 391.



FIGURE 1: Small Farm Constraints
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These constraints are interrelated and differ in the degree they influence

production performance between farms and regions.

Small Farm Labor. Small farms typically have limited capital and land but

have an abundant supply of labor. The large family size and associated high

rates of population growth provide for an increasing problem of unemployment in

rural areas. It must be recognized, however, that while annual unemployment occurs

on most small farms, seasonal labor shortages particularly during planting, weeding

and harvesting of a crop can be a constraint on production. This was noted in

some areas of Colombia where coffee harvests coincided with small farm planting and

harvesting activities.

Livestock Usage. On many of the small farms in Central America, a few scavenger

chickens and hogs are the only livestock production activities. Production

technology is generally poor and livestock production is low due primarily to

nutritional problems associated with inadequate protein levels in feed. Oxen and

donkeys are found on some farms but are used mostly for transportation of commodities

to market and to haul production inputs.

In the areas visited in Colombia and Peru, in addition to scavenger livestock,

many farmers use oxen for tillage. Forage production for the oxen becomes an

important part of the cropping system. In the high altitude, cattle, sheep and

llama enterprises are important production activities that graze land unsuitable

for crop production.

Consideration should be given to identify appropriate ICP technology for the

interaction between livestock and cropping production systems. Opportunities exist

to improve the nutritional aspects of livestock feeding programs and, at the same

time, to use the livestock enterprise to complement the cropping system in the forms

of fertilizer, cash flow, animal power, food, and more efficient utilization of

labor.

Small Farm Strategy. The inability to produce a socially acceptable income

level is by definition the small farmers' problem. In addition, in many cases the

nation's productive potential is not realized because productive resources are

underutilized in the small farm sections of agriculture. The magnitude of indiviudal

constraints to productivity are variable among small farms and different regions

of a country.

The small farmer must operate within existing constraints to: (1) survive in

the short run and (2) in the longer run, improve his quality of life in the broadest

sense.
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For a given set of resources and production technology, the small farmer

has been shown to be a very rational user of these resources. Given the limited

resources, to significantly increase small farm income producing capability

requires a change in production technology that either increases production or

lowers per unit cost at the farm level. An expanding market that can absorb

production increases must accompany this technological change. And this must

occur without lowering net production prices.

Small farmers have also been shown to be very rational in their approach to

risk management. With limited resources, the small farmer cannot afford to use

high risk production systems. Normally, small farmers will combine annual with

perennial crops, the latter being of less yield, but of less market risk. The

small farmer will be particularly reluctant to adopt high input technology that

will require cash flow imputs that place severe financial pressure on the farm

business.

The sections that follow describe the cropping systems used by small farmers

and reflect the strategy used in operating within the constraints and those

preceived risks.

Small Farm Cropping Systems in Latin America

Of the many factors that lead to the establishment of cropping systems in

Latin America, those of a socio-economic nature are, in some ways, most important

for they are governed by infrastructure-related constraints (transportation,

markets, pricing policy, etc.) and by the customs of peoples. Since crops can

only be grown where their varied physical requirements are met, these socio-economic

constraints form a decision-layer that is superimposed on the physical constraints.

Thus, the physical setting (i.e. a specific environment) governs the crops from

which cropping systems can be composed.

Part of any cropping systems approach is to first analyze existing information

so that it can be used, among other purposes, to delineate agro-climatic zones to

evaluate resource potentials, to assess present agroecosystems from a resource base

and land use point of view, to identify target areas for system studies, and to

identify pilot research sites. Agro-climatic zones are based on an environmental

classification, and those need to take into consideration an understanding of what

aspects of the environment are critical to the adoption of technology and of the

size of changes in environmental conditions that need to be identified (CGIAR 1978).

t

•
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One of the easiest ways to look at crops and their physical constraints is

to review the crops that can be grown successfully in various climatic zones:

cool, moderate, and warm. A hypothetical transect across Central America

(Fig. 2) depicts the cropping systems grown according to topography (and therefore

temperature) and proximity to the Atlantic and Pacific Oceans (i.e. rainfall)

(Raul Moreno and Joseph Saunders, personal communication). In Colombia the

principle crops grown in the cool zones are peas, garden vegetables, beans, corn,

potato, barley and wheat; in the moderate climatic zones the principle crops are

corn, cassava, garden vegetables, coffee, cacao, plantain, and beans; in the warm

zones corn, garden vegetables, cassava, cotton, rice, sesame, sorghum, soybean,

cacao, coconut, sugar cane, peanut, and tobacco are grown. The crops that form

the garden vegetable category also differ among zones. Thus, onions grow well in

the cool zones while squashes form part of the cropping system in the warm zones.

Another way of approaching cropping systems is to visualize the variety of

ways crops can be grown in relation to one another, both spatially and temporally.

CGIAR (1978) has defined terms used to describe various cropping systems (Table 4).

Basically, these are single cropping systems, in which only one crop of a single

species is grown on a plot of land in one year, and multiple cropping systems, in

which more than one crop is grown on the same plot of land in one year. Multiple

cropping systems can be divided into those in which crops are separated by time

(double cropping, triple cropping), and those which are grown simultaneously on

the same plot of land. Of those that occur simultaneously, there are intercropping

(two or more crops in separate but proximal stands), row intercropping (two or more

crops each in distinct rows), mixed intercropping (two or more crops intermingled

with no distinct row arrangement), multi-story cropping (two or more crops of

distinctly different height), and relay cropping (two or more crops grown in

sequence in such a way that the ground is never without a crop). The latter term

departs somewhat from the concept of the simultaneousness of crops (Fig. 3).

In Colombia, the major crops of the three climatic zones have been further

categorized by how they are grown relative to one another within each zone

(Alarcon et al. 1980). These are depicted in Table 5. What is immediately

obvious is that some crops are grown in all zones and sometimes in several cropping

patterns. For instance, corn is double cropped in the cool climate, but often

intercropped or relay cropped in the moderate and warm climatic zones (Table 5).

Basically, small grains, cotton, soybean and sesame are single or double

cropped. Beans, corn, peas and some garden vegetables often form a part of

separate stand intercropping systems while some garden vegetables, broad bean



Fi gure 2. Hypotheti ca1 transact of Central America showing small farm crops and
relative spacial placement. (Raul Moreno and Joseph Sanders,
personal communication).
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Table 4

CLASSIFICATION TERMS IN FSR RELATING TO CROP PRODUCTION SYSTEMS

1A crop system or crop production system comprises all components required
for the production of a particular crop and the inter-relationships between them
and the environment. These components include all the necessary physical and
biological factors t as well as technologYt labour and management.

Single cropping: growing only one crop on a plot of land within one year.

A multiple cropping system is a system in which more than one crop is
grown on the same plot of land on one year. There are various multiple cropping
possibilities in time and space. Some of the more important are:

(a) double cropping: growing two crops in sequence, seeding or transplanting
one after the harvest of the other. Similarly triple cropping is the
growing of three crops in sequence one after the other in one year.

(b) intercropping: growing two or more crops simultaneously in the same
plot in different but proximate stands.

(c) row intercropping: growing two or more crops simultaneously in the
same plot in distinct rows.

(d) mixed intercropping: growing two or more crops simultaneously inter­
mingled in the same plot with no distinct row arrangement.

(e) relay intercropping or relay cropping: growing two or more crops in
sequence t seeding or transplanting the succeeding one some weeks
before the harvest of the preceding crop.

Strip cropping: growing two or more crops in distinct strips of several rows
with each strip capable of independent cultivation.

Sole cropping: growing one crop (variety or species) alone in pu~stands,

either as a single crop or as a sequence of single crops within the year.

A crop rotation system implies a time sequence of crop systems t either sole
or overlapped in phase, on the same area. While a crop rotation system implies
a regular cyclical pattern over time (often involving a cycle of more than a year)
this need not be so with multiple cropping.

The term cropping system refers to the set of crop systems making up the
cropping activities of a farm system. If the farm also has non-crop activities,
then the cropping system is a subsystem of the farm system.

1Analogously, we may refer to a farm's livestock system, or livestock production
system, for example its beef system.
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Table 5. Principle crops and production systems in Colombia.

COOL CLIMATIC ZONE

Cool
C1 imat1c
Zone

Peas Barley Corn Potato Wheat
Garden

Vegetables Beans

Peas

Barley
Corn

Potato

Wheat
Garden
Vegetabl es

Double crop Double 1nter­
cropping
Double crop

Double 1nter­
cropping
Double crop
Double crop

Double crop Double crop

Double crop Double crop
Double crop Double crop Double

1ntercrop
Double crop Double crop Relay crop

Relay crop
Double crop
Intercrop Relay crop

•

MODERATE CLIMATIC ZONE

Cool
Climatic Corn Cassava Vegetables Coffee Cacao Plantain Beans
Zone

Corn Intercrop Double crop Intercrop Intercrop
Relay crop Relay crop

Cassava Intercrop Intercrop· Intercrop Intercrop Double 1nter-
crop

Vegetables Intercrop
Relay crop

Coffee Intercrop
Cacao Intercrop
Plantain
Beans

WARM CLIMATIC ZONE

Cool
C1 inlat; c Corn Vegetables Cassava Rice Sorghum Soybean Cacao Sugar Cane Tobacco
Zone

Corn Intercrop Double {Ioub le Double Double Inter- Intercrop Double crop
1nter- crop crop crop crop
crop

Cassava Intercrop Double Double Double Intercrop Double crop
crop crop crop

• Rice Double Double
crop crop

• Sorghum Double Double Double crop
crop crop

Soybean Inter- Double
crop crop

Cacao
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(fava bean), potato, cassava, squash, and some perennials (e.g. cacao, coffee

and plantain) are often found in mixed intercropping associations, especially

during the early years of crop establishment (Alarcon ~ al. 1980).

Agronomically, double cropping, intercropping and relay cropping favorably

affect various aspects of production: (1) they more evenly deplete the soil,

(2) they stabilize pest and pathogenic populations, and (3) they make better

use of water, soil and technological resources. Economically, intercropping

and relay cropping are more efficient and by diversifying the market risk over

more than one crop, growers actually decrease the economic risk involved. In

fact, it is precisely the intercropping and relay cropping systems that are

heavily used on small farm systems (Alarcon et al. 1980).

Generally throughout Latin America, crops can be separated by the climatic

zones in which they are grown: cotton, rice, plantain, sugar cane, cacao, coconut,

citrus, mango, pineapple, peanut, sorghum, soybean, and cassava are found in the

warm climates; beans, coffee, some vegetables and fruit trees, and plantain are

found in the moderate climates; wheat, barley, potato, and vegetables are grown

in the cool climates. Perennial crops are found principally in the warm-humid

climatic zones while the annual crops are grown predominantly in the climatic

zones with an adequate distribution of rainfall and with a dry period during which

the crop can mature and be harvested. Corn and beans are the only crops that are

grown commercially in diverse climatic conditions. In fact, corn was a major crop

in all zones of all countries visited. Sorghum and some grain legumes (e.g. cow­

peas) have been adapted to climatic zones low in precipitation. On the flatter

lands in the valleys, highlands, and coastal plains, mechanized farms of large

size dominate, and crops such as cotton and sugar cane are grown. On steeper

slopes, perennial crops such as coffee predominate, but some corn and beans are

also grown under weed-free conditions. This often leads to the erosion of

valuable top soil. In the highlands that traditionally grow wheat, barley, corn,

and potatoes, there is a displacement of these by vegetable crops near larger

communities where a market exists.

The coastal area of Peru is somewhat unique for, though it is at sea level,

it is cool and everything is raised under irrigation (Table 6). Potato forms a

major crop under that system, as do a variety of fruit trees, cotton, sugar cane,

and rice. Many of these crops are grown in cooperatives, especially cotton, sugar

cane, citrus, and rice, and as such are not really grown at the small farm level.

Many of the crops in all of the cropping systems discussed serve a double

purpose, subsistance and cash. This is especially true of rice, vegetables, fruits,

•

,

•
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Table 6. Small farm cropping systems in latin America by climatic zones

Central America and Parts of Colombia

Humid Low Lands

Corn
*P1antain
Cassava

*Cacao
*Grain legumes

Moderate Mid Lands
Corn
Beans

*Coffee
Cool Highlands

Potatoes
Corn

*Small grains
Beans

*Garden vegetables

Peru and Parts of Colombia

Arid Cool Coastal low lands

Corn
*Potatoes

Beans
Interandean Valleys

*Corn
*Potatoes

Beans
Sma11 grai ns

Highland Humid tropics
Corn
Cassava

*Rice
*Grain Legumes
*Tobacco

low Humid Tropics.
Cassava
Rice

* = primarily a cash crop in the small farm cropping system.
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and beans. The extent to which these variable-purpose crops are grown depends

upon access to a market and the country's infrastructure. These aspects have been

discussed above. The cropping system is a variaole and dynamic unit, fluctuating

in space and time. It is imperative that this be kept in mind as various

production constraints, crop protection among them, are discussed, for the ~

severity and intensity of many of the pest problems (weed, disease, nematode,

insect, vertebrate) of bne crop are intricately woven with and drastically

affected by other crops in the system and by various control practices employed.

Land preparation is one of the factors that greatly affect the protection

situation. A brief account of these for the areas visited is presented below.

Land Preparation

Guatemala. In the flatter lands in the highlands of Guatemala, land was

prepared either by hand hoeing (most common) or by oxen and, in a few cases, disc

plowing by tractor. On the ste~per slopes in Guatemala, land preparation was

mainly accomplished by hand hoeing. Most of the corn stalks were fed to livestock.

Where corn stalks or wheat stubble were present, they were sometimes worked in,

sometimes burned. Although erosion was not serious on many soils, it was on others.

Costa Rica. In Costa Rica, 80-90% of the small farm corn fields in the

Atlantic zone have been planted for years without preplant tillage (M. Shenk

personal communication). Paraquat has replaced hand cutting to reduce weeds prior

to planting for the past few years in the Atlantic Zone of Costa Rica.

Colombia. There were conflicting statements made by different individuals

and in an ICA publication relating to land preparation in Colombia. Apparently,

land in the valleys is generally tilled before planting with tractors, oxen or on

small plots by hand. This is especially true for potatoes and vegetables. Land is

tilled on hillsides as well as in valleys for cassava. There is a belief that land

must be tilled before planting cassava to produce a good crop. The staff at CIAT

is going to study reduced tillage and tilling only the spots where it is planted.

Erosion is a serious problem in the hills where much of the cassava is grown and

reduced tillage would reduce this problem. On steep land, a primitive plow pulled

by oxen and hand hoeing seemed to be common methods of land preparation.

The ICA multiple cropping staff indicated that fields are sometimes burned

but not tilled prior to planting mixed stands of corn and beans. They stated that

this system prevented insect problems whereas working the soil resulted in insect

damage. The Agricultural Engineering staff at ICA stated that 132 man hours are

required per hectare to prepare land by traditional methods. With new equipment
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they have reduced this to 38 man hours. They are conducting experiments on corn,

wheat and barley on traditional compared with minimum and no tillage. They

pointed out that due to rainfall patterns only a short period of time exists to

prepare the land. Minimum tillage would reduce the time required for land

preparation during this critical period. They indicated that weed control is a

key element in tillage research. Unfortunately, they have no weed scientist

working with either the multiple cropping or agricultural engineering staffs at

ICA/Tibaitata and CIAT currently has no weed scientist.

Peru. On the coast of Peru all crops are completely dependent on irrigation.

Land is tilled and ridged or diked for surface irrigation before planting. After

planting, cotton, corn, beans, potatoes, sorghum, and vegetables are generally

cultivated between the rows as well as hand hoed within the rows. However, sugar

cane is treated with herbicides and maintained under no-till. Rice, most of which

is transplanted, land is generally treated with herbicides.

In the mountains, it was stated that most land is tilled before planting. On

the steep hills it is worked by hand while on the gentle slopes and flat land it

is commonly worked by oxen and a primitive plow. Tractors are rare in the

mountains. They say they need to till the soil before planting because it is

hard and, where irrigated, they must make furrows for water. On the steep slopes

where erosion is serious and irrigation is not as commonly used, research is

needed to determine the effect of minimum tillage and no-till systems on yields

and erosion.

In the high jungle near Tarapoto land is still farmed by the "slash and burn"

system. The first and second years they usually plant corn or rice with a stick

and with no tillage. The third year the land commonly goes into pasture or may

be allowed to revert back to forest. On the more level areas near roads, more of

the land is in permanent agriculture and often tilled with a tractor.

Production Constraints in Latin America

In Colombia, a rating system has been developed that categorizes production

constraints according to 1) slight (not a spatial or temporal constraint on a

regional or national level, but only with regard to local environments or on a

sporatic basis); 2) moderate (some factor or series of factors causing a production

constraint at a regional or national level, though these factors are not greatly

limiting in production); 3) major (a single or several factors together are

responsible for crop losses on a national level; these factors are present most

years); 4) key (a single or a set of factors that is so constraining to crop
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productivity on a national level that an all-out effort through careful planning

and coordination of institutional programs at regional and national levels is

needed) (Alarcon et a1. 1980).

These constraint ratings have been used for various crops in the various

ecological zones of Colombia and have been divided into agronomica1 constraints,

plant breeding constraints, soil and water constraints, weed constraints, disease

constraints and entomological constraints. Means of these various constraints

for all six main ~co10gica1 crop zones of Colombia have been tabulated (Table 7).

These data suggest, at least according to ICA (Instituto Co10mbiano de Agropecuaria)

personnel, that, across the many crops, the non-protection constraints are slightly

more important than are the protection constraints (Table 7). Among the protection

constraints, clearly those that fall into the area of plant pathology (fungus,

bacteria, virus, mycop1asm, nematodes) are most limiting to production. The weeds

and insects are about equal as limiting factors to crop production (Table 7). The

reason entomological constraints are not more limiting is that insecticides, in

the short term, prove a reliable constraint deterrent. In the long run this may

not be the case. Several of the factors that place plant pathology high on the

constraint index are related to virus and mycoplasma-like organisms that cause crop

losses and are transmitted by insect vectors. For instance, corn has been found to

be infected by more than 7 different viruses and mycop1asm-1ike agents in Peru

alone. Many of these cause severe crop losses and all are transmitted by insects

(Nault 1980).

A successful cropping systems research program must depend heavily upon:

(a) a careful analysis of the land and climatic base: (b) an understanding of the

extent and importance of major land systems or complexes; (c) an understanding of

present land use patterns on given land systems; (d) an understanding of environ­

ment technology interaction; (e) a basis for setting of priorities for cropping

systems research work, partly in relation to the farm systems to be studied and

resource use and management issues; and (f) a basis for transfer of technology

from research to the farmer, especially where the natural resource base is a major

determinant in management systems (CGIAR 1978). In fact, this chain of events

from constraint identification to implementation of research results reducing the

constraint at the farmer level presents another set of constraints on top of the

ones already discussed. We have found that this chain of events is almost always

broken, usually in the delivery of improved technology to the fatmer, in all Latin

American countries visited. The delivery/extension aspect will be covered more

thoroughly under the sections on countries and institutions.

•
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Table 7. Indices of agronomic constraint factors for the more important
crops of Colombia (means of constraints for various ecological
zones) (Alarcon et !l. 1980).

Crop Agronomic Constraints Crop Protection Constraints
Plant Plant

Crops Soil s & Water Agronomic Breeding Entomological Patho1ogi ca1 Weeds•

Barley 2.0 2.0 3.0 1.0 3.0 2.0
Bean 2.3 2.6 3.3 2.6 3.6 2.3
Cacao 2.6 3.4 3.4 1.0 3.6 2.2
Cassava 3.5 3.3 3.6 2.6 4.0 3.6
Citrus 3.3 2.6 2.6 2.6 3.6 1.6
Coconut 4.0 4.0 4.0 4.0 4.0 4.0
Corn 3.2 2.6 2.2 2.2 2.2 2.4
Cotton 3.3 2.6 2.6 3.3 1.3 2.0
Garden 2.5 3.5 4.0 2.0 3.0 2.5
Vegetables

Mango 3.3 3.0 2.6 1.0 2.6 2.0
Other fruit 3.5 3.8 4.0 2.8 3.0 1.8

• trees
Peanut 3.3 3.3 3.3 1.6 3.6 . 2.3
Pineapple 2.6 3.3 2.6 1.0 1.6 2.6
Plantain 3.0 3.8 2.6 3.6 4.0 3.0
Potato 4.0 3.0 2.0 3.0 4.0 2.0
Rice 3.6 2.3 3.0 1.6 3.3 2.3
Sorghum 3.3 2.3 2.6 1.6 1.6 2.3
Soybean 3.0 1.0 2.0 1.0 2.0 2.0
Sugar Cane 2.5 3. 1 2.6 2.8 1.8 1.3
Tobacco 3.2 2.5 2.0 1.0 3.0 1.5
Wheat 2.0 1.0 2.0 1.0 3.0 1.0

i
r~eans 3.0 2.8 2.9 2. 1 2.9 2.2

i Overall Means 2.9 2.4

1 = slight constraint; 2 =moderate constraint; 3 =major constraint;
4 "" key constraint (see text).
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A significant aspect of constraints and constraint areas is that all are

critical and it is necessary to simultaneously reduce them, not only among

disciplines (entomology, plant pathology, weed science) but also along the

chain of events necessary to accomplish their reduction as constraints.

Crop Protection Situation

For the purposes of this report, we will focus on the complex of insects,

fungi, bacteria, nematodes, viruses, vertebrates and weeds that, through direct

feeding or competition, tend to lessen the potential output of crops that form

the major cropping systems for small farmers. This complex of organisms, then,

can be called pests in the broad sense, and it is these to which we will

specifically address ourselves. When one attempts to understand these pests in

the context of an ecological setting (agro-ecosystem), it is fundamentally

important that the following information be gathered: (1) the identification of

the organisms causing damage, 2) biologies and life cycle data on these organisms,

3) life table data on the species, 4) host plants of the organisms, 5) their

behavioral attributes, 6) abiotic and biotic factors affecting population build-up

and declines, and 7) natural enemies (biological control agents). The ecological

understanding of the generalized cropping systems discussed above is paramount in

determining species of pests and their phenologies and population dynamics in each

climatic zone.

Colombia has also developed a system to rate the relative degree of pest and

other production problems that are currently managed. The rating system includes

good (= 1) (all factors leading to appropriate, efficient, and economic control

are known, including the ability to keep pest populations below economic injury

levels); adequate (= 2) (satisfactory knowledge about control methods exist with

rational application procedures); deficient (= 3) (poorly known; biology and habits

of causal agents unknown; lacking inventory of beneficial biota; control methods

not appropriate, either too costly or not based on economical criteria); and none

(= 4) (problems unknown; no biological studies or knowledge exists; control methods

not evaluated. untested; ecological effects also unknown). Six zones of Colombia

were scored with respect to crop, area and discipline (I = insect pests, D =
disease, W • weeds) (Table 8) (Alarcon et ale 1980).

Table 8 indicates that only in a very few cases is the state of knowledge

about a group of pests good. and most of the cases where the state of knowledge is

either good or adequate occur in the interandean valleys where farms are larger

•
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State of knowledge of manaaement techniques of crop
protection problems for the crops by ecological zones' in
Colombia (Alarcon g~. 1980).
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ithcr too costly or not based on economic criteria); 4 = none (problems unknown; no bio­

lica1 Knowledge exists; control methods untested. ecological effects unknOl'ln); - = crop
.':; notgl'OI'l in that lone.
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and production is more commercialized. The table also indicates that very little

is known about the protection problems in the Amazonian, Pacific, Caribbean or

Orinoquian areas, and that slightly more is known in the Andean area. The table

also suggests that, in general the state of knowledge of weed control is better

than that of disease control, and that insect control is the least understood,

except under mechanized farming.

The incidence of pests has no real correlation with the degree to which

they can be controlled. Table 9 indicates that where the incidence is great

(= severe), the control can be good to deficient. In general, the incidence is

lower and control measures better for weeds than for insects, and better for

insects than for diseases.

Weeds. Some of the important weeds seen in the areas visited are listed in

Appendix B. Since only small parts of each country were visited, the weeds

listed represent only a few of those present in each country. The species present

in anyone area are dependent on temperature, moisture, cropping system and

whether or not the weeds have been introduced into the area. Highland weeds, for

the most part, differ from those of hot valleys and jungle areas. Many of the

serious weeds in irrigated rice fields are not important in upland crops in the

same area. Rottboellia exaltata almost always becomes a serious pest in warm,

moist areas once it has been introduced. It is serious and widespread in the

Cauca Valley of Colombia. It is now the most serious weed in Panama yet it has

just appeared in the Atlantic Zone of Costa Rica (M. Shenk, personal communication).

Based on worldwide experience, it should become important in the latter area soon.

In Tarapoto, Peru, Rottboellia has been known only a few years, yet it is already

a very serious pest.

Weeds differ in their severity from area to area and from one part of the

season to another. They were especially troublesome in the hot, moist areas,

including irrigated rice and sugar cane. Many of the popular pasture grasses such

as Panicum maximum, Pennisetum clandestinum, Cynodon dactylon and other Cynodon

species are serious weeds when they invade cropland. Therefore, caution should be

observed when these are considered for introduction into new areas. Some weeds

are widespread. These include Cyperus rotundus, several annual and perennial

grasses, Bidens pilosa, Amaranthus spp. and Ipomea spp.

The most common method of weed control seen was hand hoeing, pulling or

cutting. As long as plenty of labor is available this was observed to be reasonably

effective. The major problems were lack of effective control of perennial grasses

and sedges and failure to remove weeds before the crop was damaged by competition.

•
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Table 9. Actual incidence (I) and control (C) of pest groups
(insects, diseases, weeds) of important crops in

Colombia (after Alarcon ~.!l. 1980).

•

Crop

Barley
Bean
Cacao
Cassava
Citrus
Coconut
Coffee
Corn
Cotton
Garden vegetables
Mango
Peanut
Pineapple
Plantain
Potato
Rice
Sorghum
Soybean
Sugar cane
Tobacco
Wheat

~1eans

Insects

I - C

2 - 1

3 - 1

1 - 1

3 - 3

3 - 4

3 - 4

1 - 1

3 - 3

3 - 3

2 - 4
1 • 4

1 - 4

3 - 4

3 - 3

3 - 2

2 - 1

3 - 3

1 - 1

3 - 3

1 - 2

1 - 1

2.2 - 2.5

Diseases
I • C

3 - 2

3 - 4

3 - 4

3 - 4

2 - 3

3 - 4

2 - 3

2 - 3
1 - 3

3 - 3

1 - 4

3 - 4

1 - 4

3 - 3

3 - 3

3 - 2

2 - 3
2 - 3
2 - 4

3 - 3

3 - 3

2.4 - 3.3

Weeds

I - C

1 - 1

1 - 2

1 - 1
3 - 2

2 - 3

2 - 3

1 - 2

1 - 2

3 - 2

1 - 3

1 - 4

1 - 3

1 - 3

1 - 2

1 - 2

3 - 2

3 - 1

1 - 2

2 - 2

1 - 2

1 - 1

1.5 - 2.1

•

i

= incidence:
1 = light (damage occurs only under local conditions; infre­

quent control measures needed).
2 = occasional (damage cyclic and requires control measures) .
3 = severe (causes a problem if not controlled periodically).

C = control:
1 = good (control measures exist and applied excellently at

local, regional, national levels).
2 = adequate (control measures exist and are applied

effectively in the majority of cases).
3 = moderate (control measures exist but they are not applied

effectively) .
4 = deficient (no control measures exist).
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Where Rottboe11ia was present it was almost impossible to keep up with it by hand

weeding alone. Some of the non-herbicide methods of control used are given below.

Herbicides are discussed later.

Pre-plant tillage by tractor, oxen or hand killed annual weeds and delayed

competition from perennials. It was mentioned that on the coast of Peru, johnson

grass is attacked by using a moldboard plow followed by harrowing to drag off the

rhizomes. Then sweet potatoes are planted to give a quick canopy to inhibit john­

son grass growth.

Mechanical cultivation between the rows is far less common than in the U. S.

but is used by larger farmers on the more level land.

Throughout the tropics it is common to transplant many vegetables that are

often direct-seeded in temperate regions. This is done to give the crops a start

before weeds overtake them. Tomatoes, peppers, onions, cabbage, cauliflower and

most lettuce was transplanted in the areas visited. In Peru nearly all the coast

rice was transplanted.

Flooding of rice is another method used to control terrestrial weeds. However,

in both Colombia and Peru, it was stated that weeds were the most serious pest

problem of rice.

Rotation of crops is another weed control method widely practiced. In

extreme instances this involved "rotation" with several years of pasture or forest

before again planting cultivated crops for 2 or 3 years.

In Guatemala an unique planting method used for corn was observed to be

highly effective in control of weeds. Corn was planted very deep into moist soil

during the latter part of the dry season. By the time the rains start the corn is

a foot or more high and few weeds are present due to the surface remaining dry.

Mulches are highly effective in control of seedling weeds. In Costa Rica

where the vegetation was killed by a pre-plant herbicide treatment and corn planted

through the mulch thus established, few weeds emerged. In the CIAT bean program,

research on mulches of sugar cane waste and rice hulls is being conducted.

Close spacing of crop plants and intercropping can be helpful in controlling

weeds by giving a quick canopy. However, as observed in the countries visited the •

crop spacing was too wide to be of much value in this regard.

It was mentioned that placement of fertilizer in the soil near the crop seeds

can stimulate crop growth without stimulating weeds that are not close to the

fertilizer. This is an effective method of favoring crop growth over weed growth.

Large increases in corn yields have been demonstrated with no-till versus

tillage before planting (M. Shenk and J. Saunders personal communication.) Much of
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this response appears to be due to greatly decreased soil insect problems that

result in much better corn stands, better growth and less lodging under no-till

conditions. We saw excellent results in the experiments in the Atlantic Zones

of Costa Rica. Unfortunately, hundreds of farmers paid (at a subsidized price

and tied to credit) to have their land tilled before planting this year. In

addition to severe insect problems, there was much more trouble in tilled land

with a serious grass weed ~ottboe11ia exa1tata.

The cost of tillage plus hand weeding was found to be considerably higher

than various no-till systems studied (M. Shenk, personal communication). Thus,

the advantages of no-till include higher yields (due to less insect damage) and

lower cost.

Other potential benefits of minimum tillage techniques are better moisture

for crops during dry periods, reduced soil erosion and compaction, reduced energy

inputs, less restrictions from wet weather for entering and preparing fields,

quick "turn around time" in double and triple cropping systems, and increased

area that a small farmer can crop without needing non-family labor. Pre-plant

tillage practices and minimum-tillage should be investigated closely since at the

end of the dry season few weeds were present in fields following a minimum tillage

practice. Leaving trash on the surface, instead of burning it or working it in,

might also reduce erosion, conserve ooisture and reduce energy inputs whether

fossil fuel, animal power or human labor.

Diseases. Diseases, especially those caused by fungi, bacteria, and viruses,

can, if not controlled, result in severe economic losses to a number of economically

important crops. The agents of diseases found to cause some economic damage are

listed in Appendix C. A discussion of the most important diseases, by crop, follows:

BEANS

Bean Rust, (Uromyces phaseo1i); Angular leaf spot, (Isariopsis griseo1a);

Anthracnose, (Co11etotrichum 1indemuthianum); Common Blight, (Xanthomonas phaseo1i);

Web Blight, (Rhizoctonia micros1erotia); and many viruses are among the most

important diseases of beans in Latin America (Echandi and Belas 197; CATIE , UC/AID,

and OIRSA, 1979; Alarcon et a1. 1980). Continuous bean culture, failure to crop

rotate and minimal tillage are among the practices used that favor increased

incidence of many of these diseases.

Constraints under which farmers are currently operating are lack of information

on these diseases, suitable land space to rotate crops, and steep slopes where

conventional tillage practices would lead to more serious erosion problems.

Selection of resistant varieties, disease free seed and the use of pesticides are
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practices that could be employed but are often unknown or not available to the

farmer. Fungicides are used in some instances for bean rust, however, the most

effective fungicides are often not used or not available.

CASSAVA

The more important cassava diseases in Central America are powdery mildew

(Oidium manihotis), scab (Sphaceloma sp.), rust (Uromyces manihotis) ,

Cercospora leaf spots (Cercospora henningsii and Cercospora caribaea), and die

back (Colletotrichum sp.) (Moreno 1979).

Many farmers intercrop cassava with beans. Moreno (1979) showed a decrease

in cassava powdery mildew and angular leaf spot of bean when cassava and bean were

intercropped compared to growing monocultures of each. Orientation of cassava

field and intercropping with corn or plantain has decreased the amount of cassava

scab since strong winds produce wounds that favor Sphaceloma entry. Intensive

cassava production in Colombia has resulted in more serious disease problems than

is now occuring in the limited cassava production in Central America.

Among the more important diseases m cassava in Colombia and Peru, in

addition to those listed in Central America, are: Cassava Bacterial Blight

(Xanthomonas manihotis), virus and mycoplasmic diseases (Cassava common mosaic

disease, Cassava leaf vein mosaic disease, Cassava latent virus, Cassava witches ­

broom, and Frog skin disease), and root rots (Phytophthora spp.) (Berkelbaum

et al. 1977; Alarcon et al. 1980).

Quite likely more cassava production would lead to more disease; however,

based on the studies of Moreno and the desire of small farmers to intercrop, an

increase in cassava production is encouraged. Cassava can do quite well on

marginal soils and has high nutritive value (see Staple Crops Section).

A constraint facing farmers producing cassava is the 10-16 month planting

to harvest period and the increased potential of soil erosion in cassava plantings.

This crop is an excellent subsistence crop.

COFFEE

Coffee rust (Hemileia vastatrix) disease is of primary concern to all Latin

American countries. Coffee rust was seen in Guatemala, Colombia and Peru, but not

in Costa Rica. "More emphasis should be directed toward breeding material and

screening using tissue culture technique" Trujillo, ROCAP Guatemala. Brown spot

(Cercospora coffeicola) is also a major disease and the most important at the

present time in Costa Rica. Heavy fertilization and removal of shade crops are

farmer practices that increase brown spot severity.

•
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Coffee is a dependable cash crop. Intercropping with plantain, corn or

some other crop to provide adequate shade is required. Retention of such shade

is necessary to prevent serious brown spot disease. Plantain is often used but

has a severe nematode problem that causes lodging in some areas.

CORN

Virus diseases, commonly referred to as Achaparramiento (dwarfing) and

Diplodia macrospora (leaf and ear rot) disease, specially in Costa Rica, can be

severe and limit corn production. In Colombia and Peru, corn viruses are the

number one disease problem. Other diseases that may limit corn yields are

Helminthosporium leaf blights, and various ear rots.

The relative importance of corn diseases in wet lowlands, dry lowlands and

highland is shown in Table 10 (Brewbaker 1979). Other important corn diseases

in specific regions are listed in Appendix C. Continuous corn culture in many

areas has allowed high population build-up of insect virus vectors and fungal

inoculum.

Intercropping corn with other crops has led to an increase of diseases

that are favored by high moisture conditions and a decrease in diseases caused

by insect vectored viruses and wind disseminated inocUlum (Moreno, personal

communication). Crop sequence and seed-bed preparation frequently have been

identified by small farmers as the most important management practices

influencing disease development in corn.

In Costa Rica, Diplodialeaf spot disease increased in corn monoculture and

corn relay cropping with beans when compared to a corn and bean rotation. The

same disease was more severe under no-tillage and minimum tillage land preparations

than conventional tillage. The reverse was true of the ear rot phase.

Considerable emphasis in corn virus research is underway in Colombia

(Martinez, personal communication) and Peru, where two additional mycoplasmas and

five additional viruses were identified for the first time (Nault et al. 1979;

Nault 1980). Previously only two virus diseases of corn were reported from Peru.

Constraints include recognition of pathogenic diseases by farmers (many

think of virus infections as nutrient deficiencies) and information on how to deal

with their problems. Most farmers in Central America are not aware of corn

breeding programs at CIMMYT.

PLANTAIN

Moko (Pseudomonas solanacearum), and Panama Disease (Fusarium oxysporum f.sp.

cubense) are two consistently important plantain diseases in all of Latin America.
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Potential importance on a 0-3 scalea of tropical corn diseases in
the wet lowlands (Peten), dry lowlands (Chichen Itza), and the
highlands (Kaminaljuyu) of Mexico (from 'BrewbAker 1979).

Disease

Foliar Diseases

I. No. leaf blight (HI'/mill//Illspori"m IIIrcicum)
2. So. leaf blight (H. "ltIyt/is)
3. JIt'/mill/llIIsporium ctlrh"num
4. Common rust (P/lct'illitl .forg/,i)
.5. Southern rust (P. po/y.wra)
6. Tropical rust (Pllysopl'1/n Zftlf)
7. T;lrspot (Phyl/tlc/,,,m mtl)'ui.f)
8. Cllrl'll/tlria leaf spots (Curl'll/arill spp.)
9. Brown spot (Ph.I·SOl/Nm" mtlyt/i.f)

10. Zonate leaf spot (G/O('OCUI'o.ff!om ,fOrRhi)
II. D:\l:lcria I leaf stripe (PSfllUOIIUllltl,J mhri/j,((·((/I.J)
12. Ilanded leaf & sheath blight (Cor/irlllll .JtlStlli.ii)
13. Eyesl'ot (Kllhtl/i("//" Zl'ue)
14." Olhers (PhylluJli!'1lI and CaC'll.fpom lear~pots.

('"I1"/o/ric/lllm tln/lln/clloSI·. SI'p/oritl "/0/1'/')

Smuls .'\: Ergot

I. COl1lmon smut (U.flilago mll\'t/i,f)
2. Ilead smut (Splwce!,,/IIl'('(I r'eilitllln)
3. False smut (Us/i/lIgiIlOiut.'1I \'irells)
4. Ergot (C/m'i!'l'ps gigllll/l'll)

Downy Mildews

I. Sorghum (Sr/ert/sporu sorllhi)
2. Crazy top (Sdt"r-opll//wra /Illlcrt/sporn)
3." Others (Sdert/.Jp.lrtl I/w)·t/is. philippillt.'nsis.

and other species)

Stalk Rots

I. Di{J/oclill lIIa.l·dis
2. FII.\tIrillm rouum (Gihberel/u UI/t")
3. FII.lllrilllll mOlliliformt" (G, f"jikomi)
4. Charcoal rot (Marrop//(}mia p/ltls('o/i)
.5. P\'/IIi"lI/ spp.
6. Bacterial (PselldO/nona.J spp., Erwinia sp.)
7. Late wilt & black bundle (Cep/ltl/nsporillm spp.)
8. Anthracnose (Col/t.'/o/ridlllm sp.)
9. h Others (Aschor"."/a. Bn/ryot/ip/odin.

Hl'1min//Illsporilllll. Nigmspora)

Ear and Kernel Rots

I. Dip/odio spp.
2. Pink ear rot (Gi1>bul!l/a uat" .: F. mUllm)
3. Fustlri"m ,"ani/ifo,mt" (G. fuji/wrt/i)
4, Nigros,.",a cob rot (N. "ryzcae)
.5. Grey ear rot (Physa/osp"ra Z('IIt")
6. B"/rl·"di,,/,,dia. Rhiwc/onia. C"f'lra/o-,porillm
7, Stored grain rots (Penicilli/lm, A,fp"r/fil//ls)

Viru~es and Virus-like Diseases

I. Maize mosaic virus (MMV)
2. Maize dwarf mosaic virus (MDMV)
3. Corn stunt spiroplasm (CSS)
4. Maize fine stripe virus (MFSV, or "rayado fino")
S.h Others (MRDV, MSV. MCDV)

Wet Dry
lowland lowland Highland

2 I 3
3 2 0
I I I
0 0 2
2 I I
I 0 0
I 0 I
2 I I
I I I
I 0 0
I 0 0
I 0 0
0 0 I

0 0 I
0 I 2
0 I 0 •
0 0 I

2 2 0
I 0 0

3 3 0

I I 2
0 0 2
2 I I
I 2 2
2 2 0
2 I 0
2 2 0
2 I 0

I 0 2
0 0 2
2 2 I
I I I
I I 0
I 0 0 ..
I I I

3 I 0 ..
2 2 1
2 2 I
I I I

• Renfro & Ullstrup (1976) scale: 0 - absent or rare
I '" minor importance

" Diseases that are temperate or unknown in this region.

2 '" moderate importance
3 '" majur importance
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In 1979, Sigatoka (Cercospora musae) disease was serious in Costa Rica. Moko

and Panama Disease are caused by a soil inhabiting bacterium and fungus respectively,

which makes control difficult, especially in the perennial coffee crop. Crop

rotation to other land sites are not always possible. Most farmers do not appear to

have many options open to them to control these diseases since those that do have

adequate land space may run into problems rotating land sites due to the wide host

range of these soil microorganisms. Availability of resistant varieties should be

examined.

SORGHUM

Anthracnose, (Colletotrichum graminocola) and Cercospora leaf spot (Cercospora

sorghi) are two of the most important diseases of sorghum in Central America.

There are good sources of resistance to anthracnose that should be more fully

utilized by the small farmer. Two potentially threatening diseases where adequate

sources of resistance are lacking are Sorghum Downy Mildew (Polysora sorghi) and

Zonate Cercospora Leaf Spot (Cercospora sp.). Sorghum diseases of importance in

Colombia and Peru were reported to be similar to those listed for corn.

Many sorghum varieties are not well adapted to the tropics. Favorable soils

and adequate fertility are restraints in some areas. Progress has been made in

the outreach program as evidenced by Guatemalan farmers who come to IOTA (where a

strong sorghum breeding program exists) for information. Other constraints are

similar to those listed for corn.

VEGETABLES

Important vegetables for small farmers in the high plain area include tomatoes,

peppers, cabbage, potatoes, squash and peas. Late blight (fhytophthora infestans),

and early blight (Alternaria solani) and brown rot (Pseudomonas solanacearum)

diseases can be very serious on tomato and potato crops. Fungal sprays for the

two blights could be quite beneficial if correct fungicides were chosen and timely

applications were made. In some areas, fungicides are used while in others they

are not. TMV in tomato and PVX, PVY and leaf roll viruses in potatoes are also

severe and often yield limiting factors. Several viruses are among the most

important pepper and squash diseases. Additional information is needed on the

various strains of the Cucumber Mosaic Virus and other viruses that exist. Most

of the cabbage and peas viewed on field trips appeared to be quite healthy although

certain highland areas have had severe root rot disease on peas. Proper crop

rotations, time of planting, selection of disease free seed, control of insect

vectors and application of fungicides only when needed appear to be the most
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promising methods for reducing the incidence of diseases in vegetable crops. In

some cases, lack of pesticide availability and of good healthy seed limit the small

farmers chances of high yielding vegetable crops in a climate that is marginally

suited for their growth.

Nematodes. Nematodes can also be serious pests of crops, especially under

tropical environments. Commercial crops such as cotton, pepper, tea, coffee can

be attacked by the root knot nematode (Meloidogyne sp.). Citrus crops are very

susceptible to attack by Tylenchulus semipenetrans.

The usual means of controlling nematodes is crop rotation. This is possible

where the farmer has enough land. It is much more difficult under the small farm

system.

Following are a few of the major small farm crops, their important nematode

associates, and control measures:

BEANS

Root knot (Meloidogyne sp.) and root lesion (Pratylenchus sp.) are the two

most important nematode diseases on beans in Central America. Continuous bean or

other host cropping systems favors nematode build-up. The root knot nematode alone

can attack more than 2,000 known species of plants (Hogue). The spiral nematode,

Helicotylenchus sp., is also listed as a bean problem in Peru (Herrera, personal

communication). Burning of crop refuse may reduce populations of some of the

nematode species present.

Failure to recognize nematode symptoms and unawareness of the problem is a key

constraint for many Latin American countries.

The INIA Nematology Department at La Molina reports receiving from 3,500-4,000

samplesrequestin& nematode analysis annually. Lack of land for suitable crop

rotation and information on recommended rotations for specific nematode problems

are additional constraints for farmers in many Latin American countries.

CASSAVA

Nematode diseases of cassava are generally not yield limiting nor in some

cases mentioned (Lozano and Booth 1976); however, Brekelbaum et al. (1977) listed

the following potential plant parasitic nematodes: Meloidogyne spp., Pratylenchus

brachyrus, Rotylenchulus sp., Helicotytenchus spp., Rotylenchus spp., and

Criconemoides spp.

COFFEE

Root knot(Meloidogyne sp.) and lesion (Pratylenchus sp.) nematodes are those

listed as most common on coffee. They are not considered in Central America to be

the major coffee limiting production factor.

•

•
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Nematode problems in perennial crops, such as coffee, are often more difficult

to control than in annual crops. Perennial crops, once established, are more

difficult to rotate to new land production sites than are annual crops.

CORN AND SORGHUM

"Nematodes are quite likely a problem on corn and sorghmn but no one has

taken responsibility .•. it is a problem that needs attention" (Dr. Al Plant, Sorghum

Breeder, ICTA, personal communication, Guatemala). Root lesion (Pratylenchus sp.)

and root knot (Meloidogyne sp.) are the nematode species considered to be the most

damaging to these crops.

Constraints include unawareness by farmer and researcher and lack of adequate

personnel and facilities. Colombia and Peru appear to have more trained

nematologists than the Central American countries visited, however, they too have

a definite shortage of trained personnel.

PLANTAIN

In given areas, the nematode, Radopholus similis, can be very destructive to

plantain crops and cause excessive lodging. Losses from lodging not only cause a

loss of plantain fruit but also cause a loss of a shade crop for other intercropped

plantings, especially the cash crop, coffee. Farmers are not treating soils with

nematicides, except in Peru, where a very small percentage are estimated to use

chemical control.

Where nematode problems are severe, nematicide applications may pay dividends

especially if plantain is intercropped with coffee. However, lack of nematicide

availability and, if obtained,the improper use of nematicides may be much more costly.

VEGETABLES

The root knot nematode (Meloidogyne sp.) can be very destructive to

solanaceous crops and cucurbits. Lack of additional land space creates difficulties

for small farmers to rotate out of infested areas. While fumigation with nematicides

or soil sterilants may be economically feasible on high value cash crops, only a

very few farmers are aware of their availability and utilize these means.

Availability and cost of fumigants are major constraints.

In Peru, (Herrera, personal communication), root knot (Meloidogyne sp.,)

and spiral (Helicotylenchus sp.) nematodes are the most important small farm

vegetable crop nematode problems. Potatoes frequently are attacked by cyst nematode

(Heterodera ap.).

Insects. Insects form one of the most important groups of crop pests in Latin

America. There are four methods by which they do damage:

1. Indirectly, by feeding on parts of the plant not

meant for consumption;
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2. Indirectly, by transmitting viruses and other plant

pathogenic agents;

3. Directly, by feeding on parts of the plant meant for

consumption before the crop is harvested; and

4. Directly, by feeding in the stored product after harvest.

This site team is not focusing on the latter method although it clearly

recognizes the importance of research and technology delivery concerning

reduction of post-harvest losses.

A complete listing of insect pests by crop for Central America can be found

in Appendix D.

As can be seen from Table 11 (compilation from Joseph Saunders, Fausto

Cisneros, Juan Herrera, and Jorge Saramiento unpublished), many of the more

important insect pests are found on many crops. While several crops may have

insect species in common, it does not necessarily follow that the insect species

increase with similar efficiency on different crops. In fact, the key pest species

(those with an astrix*) are infrequently the same for different crops. However, it

does suggest that cropping systems research must take into consideration rotations

and intercropping combinations that minimize population build-up, and in fact break

life cycles of important and key pests.

Control methods vary considerably with location, value of crop, and resources

available to farmers of small holdings. In many areas insecticides are unavailable

or too highly priced. For vegetable production, though chemical insecticides are

widely used, they are often mis-used from the view point of safety, type, dosage,

and timing. This points to the need for an integrated pest management approach in

these areas. According to Dr. Trujillo (personal communication), in general,

pesticide usage by small farmers is greatest near areas where large farmers are

concentrated (eg. coastal plain where cotton is grown in Guatemala), and less

common away from those zones.

Vertebrates. Most vertebrate pests in Latin America are pests of post­

harvest products, especially rats and mice in stored grain. Of the few vertebrate

pests observed under pre-harvest situations, birds are perhaps the most important,

and these occur sporadically and prefer sorghum and occasionally rice. A line

strung on poles with bells was effectively used in the Guatemalan highlands to

reduce the pest status of grain-feeding birds.

Another problem we observed in the Guatemalan highlands was rodents,

especially gophers, that feed on roots of vegetable crops such as cabbage.
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Table 11. Common insect pests of important small farm crops in Latin America.

PERENNIALS ANNUALS
III
Q,I >.
9 Q,I

Q,I .-
Q,I e en s-.- e .., Q,I s- ~ ttl.. C. ..... U .... .., Q,I ..... E 0 .c

III Q,I C. .., ....... > I+- ..0 s- o ~ u 0 .......
0 ~ Q,I 0 ..,

~ s- III .., .... s- Q,I ~ .s::. u ~ ~.., s- I+- en Q) e .., e III e u ~ c. .., Q) en .., ttl ttl
U ~ l+- e e IG en IG III s- ~ u c. ~ u s- oD E Q,I

• ttl .... 0 IG ..... .... ~ Q,I IG 0 s- ~ Q,I 0 ..... 0 0 0 .s::.u u u ::::E: 0.. 0.. Vl co u u u U 0.. 0.. 0:: Vl ~ ~ 3

LEPIDOPTERA
Agrotis ipsilon X * X X X X X X X X X

Alabama argillecea X X

I~nticarsia gemmatalis *
Ascia monuste *
Chilo spp. X X X

Crarnbus spp. X X x
Diaphania spp. X *
Diatraea lineolata X X

D·iatraea saccharalis * X *
• Elasrnopalpus 1ignosell us X X X * X X *

Epinotia aporema X

I Lrynnyis ello *
Estigrnene acrea * X X

:~tie11a zinckenella X

reltia subterranea X x X * X X X X X X * X X x
Hedylepta indicata x x
lIeliothis virescens x x * x x
He 1 i oth is zea x * x x x x x *
l.aspereyesia spp. x x
Leptophobia eleusis *
Mocis latipes x x * x x x
Pieris spp. *

, Plutella maculipennis *
Pococera atramentalis * *

i f'rodoparce spp. x x X x x x
Pseudoplusia includens * }{ x X *
Rupela albinella *
Spodoptera eridania x x x x x x X x *
Spodoptera exidua x x X x x

J,
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LEPIDOPTERA - cont1d
Spodoptera frijgiperda
Symmestrichem cupsicum
Trichoplusia ni

COLEOPTERA
fIca 1ymma spp.
Agriotes spp.
Apian godmani
Cerotoma spp.
Chaetocnema ectypa (spp)
Diabrotica balteata spp.
Diaprepes spp.
Epicauta spp.
Epilachna spp.
Epitrix spp.
Phyllophaga spp.
Systena spp.

HOMOPTERA
._---~-

Aphis spp.
Bemisia tabaci
Ceroplastes spp.
Coccus spp.
Dalbullls maidis
Draeculacephala spp.
Dysl1licoccus brevi pes
[mpoasca spp.
Hyadaphis erysimi
Icerya spp.
Lepidosaphis bekii
''1etcaphiela pertusa·
Orthezia insignis (spp.)
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• cont1dHOt-10PTERA
Peregrinus maidis x
Protopu1vinaria pyriformis x

Rhopa1osiphum maidis x x x x x x x
Saoissetia spp. x x x x
Selenaspidus articu1atus *
Sitophi1is oryzae * x
S09ata orzico10 x * x
Unaspi s citri x

f1[t~I PTERA_.._-----
Acrosternum spp. x x
Anasa spp. x x x
B1issus 1eucopterus x x x * x x

Cyrtomenus spp. x
Euschistus spp. x x x x x x
Ha1ticus bracteatus x x x x x x x x x x
Leptog1ossus spp. x x x x x x x x
Lygus spp. oX x x
Mona1onium dissimu1atum *
Morl1lidea spp. X X *
N0zara virudu1a x x x x x x x
Nysius ericae x x x x
Oeba1us ypsi1on-griseus *
Piezodorus gui1dinii x x
Thyanta spp. x x x x

Tibtlaca 1imbativentris *..
TIlYSANOPTERA
Ca1eothrips fasciatus x x
Ca1eothrips phaseo1i x x x
Crynothrips stenopterus *
Frankl i ni ell a spp. x x x x x x x
Thri ps tabaci x x x x x x
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DIPTERA---_.-
Agromyza spp. x x x x x x
Anastrepha spp. x x x
Ceratiti s spp. x x x x x x x
Contarina spp. x x * x
Euxesta spp. x x x x x
Hylemya platura x x x
Hyperdiplosis sp. *
Liriomyza spp. x x x x x
Rhagoletis ochraspis x x

Hn1ENOPTERA·
11

Atta spp. x x x x x * x x x x

ORTHOPTERA •
Acheta spp. x x x x x
Gryl10talpa spp. x
Schistocerca spp. x x x x x x

ACARINA--_._--
Mononychellus spp. x
Oligonychus spp. x x x x x
Tetranychus urticae (spp.) x x * x x
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Locally, the farmers control this pest by injecting strychnine in the crop's roots.

When a gopher eats an injected root, the entire population, so it is told, moves

out of the field for a very long time.

Vertebrate pests are not, to our knowledge, a production constraint in any

of the sites we visited. However, when devising a pest management program, they

should not be neglected.

Pesticide Practice and Usage. Pesticides are invariably used more for

commercial production by farmers with large holdings and others that produce

exportable cash crops than by small subsistance farmers. This can be verified

by viewing the various agricultural inputs registered by commodity and crop in

Colombia (Table 12). Cotton and soybean, commercially grown, use many more

insecticides than fungicides, and irrigated rice, on a commercial basis, uses

large quantities of herbicides, insecticides, and fungicides. Corn, beans,

peanut, sorghum, and potato, while grown as cash and subsistance crops, use far

less chemical inputs, and wheat and barley use even less (Alarcon et al. 1980).

Pesticide sales in Colombia for both subsistance and commercial products

totaled $125 million in 1979. The breakdown according to discipline is:

Insecticides $ 65,000,000

Herbicides 42,000,000

Fungicides 12,000,000

Others 6,000,000

$125,000,000

Insecticides. Organo-phosphates and carbamates made up the largest group

of insecticides. Carbofuran (Furadan), Carbaryl (Sevin), Methyl Parathion,

Azodrin, Baygon, and La~nate were some of the compounds used in considerable

quantity within this group. Chlorinated hydrocarbons including Aldrin, Chlordane,

DDT, Endrin, and Lindane were used in considerably less quantity than the above

group. Baccillus thuringensis was reported to be used to some extent. It is

not known just where the insecticides are applied but there is heavy use in cotton,

bananas, rice, vegetables and several other cash crops.

In Peru, laws passed by the legislature regulate the use of pesticides applied

to cotton in the coastal irrigated valleys. For the most part, lead arsenate is

used, with treatments averaging three per season. This insecticide does not

adversely affect beneficial arthropods. Carbamate and phosphate granules are

sometimes used in rows for control of nematodes of cotton, corn, and potatoes.
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Table 12. Principle inputs by annual crop, Colombia, 1978.
(dose=dosagejha).

(Alarcon et al. 1980).

Crop Herbicides Insecticides Fungicides Fertilizers
product dose product dose product dose product dose
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Crop Herbicides Insecticides Fungicides Fertilizers
product dose product dose product dose product dose
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Corn whorls are often hand treated with carbamates or phosphates for control of

Spodoptera frugiperda. Beans and soybeans have several pests that are currently

controlled by insecticides. Table 13 gives these pests, their estimated

economic injury levels, appropriate insecticides and minimum dosages. Table 13

was developed for an insect pest management program on soybean in the high selva

of Peru under the USAID/INTSOY program. Sugar cane does not receive insecticide

applications; pests of this crop are maintained below economic thresholds by

biological control agents.

Fungicides. The Dithiocarbamates such as zineb and maneb made up the

largest segment of the fungicides. Agricultural oils, benomy1 and many others

made up the rest. Rice, vegetables, potatoes, bananas and other tropical fruits

are probably the crops most commonly sprayed with fungicides.

Large plantings of rice are sprayed by air and large farms use some tractor

drawn sprayers. However, knapsack sprayers are used on small farms and many large

farms for pesticide application.

Herbicides. Pich10ram (Tordon), 2,4-D,2,4,5-T and dicamba made up nearly half

of the sales volume of herbicides used in Colombia. Most of these plant growth

regulator herbicides are probably used on pastures and rangelands. The photo­

synthetic inhibitor herbicides were next in volume dominated by propani1 for rice,

atrazine for corn and sugar cane, f1uometuron (Cotoran) for cotton and bentazon

(Basagran) for soybeans. Other herbicides of importance were meto1ach10r (Dual),

Paraquat, G1yphosate (Roundup) and trif1ura1ine (Tref1an), G1yphosate is a new

herbicide with great potential in the tropics. Use is increasing rapidly.

CATIE report entitled "Informe Resumido de 1a Encuesta Pre1iminar" gave the

results of a survey of farmers in three Central American countries. In Costa

Rica, four of five regions surveyed showed 63% to 97% of the farmers were using

herbicides. In the fifth region, which is on the South Pacific side and is very

primitive, only 7% reported using herbicides. In Honduras, two areas surveyed

showed 50% to 60% of farmers used herbicides. In Nicaragua, two regions surveyed

showed no herbicides used. The average farm size in the regions surveyed was

6.5 to 17.7 hectares. In Guatemala, we observed little or no herbicide use nor

heard about it. In Costa Rica where herbicides are about the same price as in

the U. S., herbicide usage was observed and discussed with CATIE staff. In

Guatemala and some other Central American countries, the cost is higher than in

the U.S.A. due to import duties.

..
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Tab1c 13. Insect pest, economic injury level, insecticide dnd dosage for insect pests in the high selvc ~- Peru.
,.., INSECTICIDAS Y RECOi1EtW/\CICiiES

NOMBRE DANO ECONOMICO (gran~s/ha)

600 methyl parathion 1200 paration

mojable

1200 paration
1000 paration

1000 paration
900 Sevin S-85

2000 Sevin S-85

900 Sevin S-85

1600 Sevin S-85
1200 Sevin S-85
1200 Sevin S-85

1000 kelthane
1750 kelthane

600 Sevin S-85

600 Lannate 90 polvo
1200 Sevin S-85

Ingrediente activo Producto comercial

1700 carbaryl

1360 carbaryl
1000 carbaryl
1000 carbaryl

600 methyl parathion
500 methyl parat~ion

500 methyl parathion
750 carbaryl

420 di cofo1
735 dicofol

50%
plantas
atacadas

10%
vainas
atacadas

40%
plantas
atacadas

40%
plantas
atacadas

inician
focos de
infestacion

2

No/r~

surco dana

larvas
mayor de
1.5 r.m

estado

adultos

1arvas de
cua1quier
tamano

larvas de
cualquier
tamano

1arvas de
cua1quier
tamafi'o

adultos y
nimfas
mayor de
0.5 cm

'cua1quier

- larvas de
cua1uqier
tamano

cientifico

Anticarsia aemmatalis

Epinotia aporema
Laspeyresia 1eguminis
Cryptoph1ebia sp.

Epinotia aporema
Laspeyresia leguminis
Cryptophlebia sp.

Pseudoplusia includens
Spodoptera sunia
Spodoptera frugiperda

Cerotoma fasciata
Cerotoma tingomariensis
Diabrotica spp.
Colaspis spp.

Spodoptera eridania
E1asmopa1pus 1ignose11us
Grammopsoides sp.
Hedy1epta indicata

Nezara viridu1a
Piezodorus guild(nii
otros especies

Tetranychus urt;cae
Poliphagotharsonemus
latus

Escarabajos de hoja

Gusa-no defol iadores
Caballada

~·1edidor

Ejerci to

.-
comun

Barreradores de
ta1~ os y brotes

Barrenadores de
vainas

Gusano cortador
Picador del ta110
Cerambycido
Gusano pegador

Aran i tas rojas

Aca ros tos tados

Chinches

I .',



46

In Peru a group of agricultural chemical company representatives estimated

that the annual sales of all pesticides are between $12-14 million. Approximately

50% is insecticides, 30% herbicides and 20% fungicides. Nearly all sugar cane is

treated with herbicides and grown on a no-till system. Triazines, asulam, 2,4-D,

2,4,5-T, picloram and dalapon were mentioned as important herbicides used for

this crop. Rice is the second most important crop in terms of herbicide use.

Propanil, benthiocarb, butachlor, oxadiazon and "Avirosan" were mentioned as

important. They estimated about 70% of the coastal rice is treated with herbicides.

Coffee is grown under no-till with paraquat being the most widely used material.

Cotton is mostly hand weeded. Cooperatives with plenty of hand labor grow about

all of the cotton. Perhaps 10% of the acreage is treated with trifluralin.

Herbicide use is limited in cotton due to no irrigation for 30 to 45 days after

planting which makes preemergence materials ineffective. Incorporated herbicide

use is limited due to poor equipment for this purpose. Perhaps 50% of the corn

grown on the coast and practically none in the rest of Peru is treated with

herbicides (mostly atrazine and 2,4-D). Herbicide treatment of other crops is

very limited.

Herbicide Application. Most herbicides used on small £arms in Costa Rica

are applied with knapsack sprayers. An adjustable nozzle shield has been developed

at CATIE that makes directed sprays in low growing annual crops such as beans

feasible (M. Shenk, personal communication). In fact, we visited one farmer who

had had excellent results with it in beans. Half of the field was hoed during wet

weather, the other half sprayed with directed paraquat; the farmer said the latter

treatment increased the yield by 70%. Part of the increase was due to less bean

rot in the clean area (paraquat treated).

The latest and most exciting innovation in hand herbicide application equip­

ment is the "rope wick" or "weed wiper". In this method, a plastic pipe is used

as a handle and herbicide reservoir and another cross piece as reservoir and

applicator. The latter is fitted with nylon ropes or a piece of rug, etc. which

is kept wet by capalliary action with a concentrated solution of glyphosate

(Roundup). The weeds are then "wiped". Control has been good; this method

eliminates the major constraints to herbicide use by small farmers which are:

1. The need for carrying large volumes of water.

2. Spray drift.

3. Cost of sprayer.

4. Cost of herbicide.

""
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The amount of the water used is small; drift is eliminated, the applicator

cost is 10-20% of a knapsack sprayer and, due to greater efficiency, less

herbicide is needed per hectare. The latter is probably due to less being wasted

by spraying bare ground between weeds and lost as drift. CATIE is using this new

application method and results we observed were good.

In Peru, a variety of application methods are apparently used for herbicides

depending on farm size. However, small farmers use knapsack sprayers. It was

interesting to learn that Roundup is being used for spot treatment of weeds in

sugar cane with a modified backpack applicator. The spray nozzle is removed and

a sponge and brush arrangement is kept moist with a solution of one part Roundup

to 15 parts water. The weeds are then "brushed" with herbicide. This is an

independent invention of a system related to the "rope wick" or "carpet wiper"

applicators, mentioned above. However, the latter are cheaper, simpler, and use

less water.

Cesar Valles at Tarapoto, Peru, spent last summer in Illinois and had seen

the rope wick applicators. He had found that two men could carry one that was

designed for tractor mounting. By walking down the rows and holding the

applicator above the crop they were able to control tall weeds without damage to

the crop.
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CROP PROTECTION COMPONENTS AND THEIR STATUS IN LATIN AMERICA

Crop protection can be thought of as being composed of many components,

all of which, taken together, provide the knowledge and resource bases necessary

to implement ecologically sound pest management programs. These components

include: 1) protection problem identification, 2) research directed toward

solving the protection problem or problem complex, generating technology,

3) a reliable and dynamic delivery system capable of mobilizing the technology

and getting it to the small farm systems, 4) an adequate cadre of trained personnel

to accomplish components 1 through 3, and 5) the necessary equipment and supplies

to provide backup for components 1 through 4 above. Inherent in the component

sytem is a feedback mechanism capable of relating new protection problems to

the researchers, usually via outreach or extension, and conveying new technology

generated to the farmer, also via the delivery system. Thus, the delivery system

is the lifeline of any pest management program, and it would be unwise to

contemplate implementation of IPM without serious consideration of a strong,

viable extension component. Superimposed on these complex and interrelated

components are the economic, social, and political climates that, when favorable,

can do much to drive and sustain IPM programs. The team has reviewed many of these

components in the countries visited in Latin America. There are strengths and

weaknesses among them.

Protection Problem Identification

Problem identification, itself, involves several subcomponents: gathering

biotic agents responsible for crop damage, having the agents identified, searching

the literature for relevant articles dealing with the biology and control of the

agent, and having this information transferred to the researcher (component 2 of

the series).
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With weeds, fungi, bacteria, and vertebrates we found almost no problem

in the countries we visited regarding the gathering of the causitive agents

or their subsequent identifications. Researchers for the most part, even in

the more remote areas, were aware of the pathogenic problems. With insects,

nematodes, and viruses the reverse was true: biota was often not gathered and

identifications difficult to come by. Many researchers were calling herbicide

injury virus-induced while many virus problems were diagnosed as nutritional

deficiencies. Nematodes and the crop damage they caused were largely ignored

(although we viewed two nematode diagnostic centers in Peru) by farmers.

The insect gathering and identification phases were especially dismal.

Outside of a few well known and polyphagous species, almost none of the insect

pests, let alone the beneficial fauna, was known by researchers away from large

research facilities. And even at the larger research facilities, very little

emphasis was placed on gathering material and getting it identified to provide

names for searching the literature.

For instance, Guatemala has virtually no capacity to identify insects,

viruses, or nematodes. Costa Rica has some ability, especially in the latter

two categories, but lacks the infrastructure to identify insect pests from crop

fields. Colombia has excellent capability to identify viruses, nematodes,

bacteria and fungi, but has little ability in the realm of insect identification.

Peru has some capability to identify nematodes, pathogens, and viruses, but very

little expertise in insect identification.

The entomologists at CATIE, Turrialba, are trying to build an insect

identification service capability into the center. They have built up a

reference collection of ca. 10,000 identified specimens representing about 800

species, approximately 10% the number they feel they need to be able to provide

most of the identifications of crop associated arthropods from Central America.

Furthermore, they estimate that in Central America most identifications (ca. 80%)

are made from pamphlets or by word of mouth; often the pamphlets were made in the

USA and the identifications are nearly meaningless and could be very misleading.

Approximately 10% of the identifications are made by national staffs, usually

university and Ministry of Agriculture personnel with another 5% of the

identifications handled at CATIE.

The remaining 5% are currently sent to the USDA Systematic Entomology

Laboratory in Beltsville, MD where they are processed, given a name. The name,

often the specimen too, is returned to the sender. This 5% adds to approximately

30,000 identifications made by the Systematic Entomology Laboratory each year for
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just Mexico, Central America and South America (L. Knutson 1980, letter to R. H.

Gonzalez, Appendix E-l). With the increasing load of identifications from the

U. S. and decreasing resources to meet these increases, it is possible that the

Systematic Entomology Laboratory will have to restrict the submission of insects

for identification from outside the United States. Since Latin American

scientists rely heavily on these 30,000 identifications per year for proper

determination of pests and beneficials, a cut back, rather than expansion, of

proper identifications would likely result in a worsening of IPM practices

throughout Latin America. Peru has plans for 5 diagnostic centers, but these

will not handle insect identifications.

What is needed, according to Lloyd Knutson, head of the Systematic Entomology

Laboratory of the USDA, are some clearing centers for insect identification,

centers with medium-sized reference collections and appropriate literature that

can serve as identification centers for large regions. Only the insects that

can not be readily identified at that level would be sent to the USDA. Dr.

Knutson feels that one such center in Central America plus one or two in South

America could serve Latin Americans well. He feels it would reduce the

identification load for the USDA yet make their role in the process more uniquely

important. Meanwhile, such centers in Latin America will serve, with some needed

publicity, to properly identify a much larger percentage of what should be

determined in the field. According to CATIE entomologists, about 95% of the

insects that should be identified or verified are not; their names are merely

guessed at in the field. Such centers would also stimulate research on many

economically important groups of insects that currently are poorly know in Latin

America.

For each of these centers, it is felt that one full-time curator/identifier

is needed on hard money, plus a rotating post doctoral position in insect

systematics, and a full-time assistant to handle the pinning, packaging, and

technical aspects of the collection. There would also be a need to gather

relevant literature for each regional center. Todd (Appendix E-2) in a document

on "survey of collections, entomological libraries and taxonomists in Central

America and Panama, and recommendations bearing on the possible establishment of

a regional insect identification laboratory" recommends various equipment and

supplies for such a center, although he considered a professional and supportive

staff far larger than we do. Knipling (1964) (Appendix E-3) proposed an Inter­

American insect identification project that involves training for identifiers.

This and other areas of training is a resource base we will discuss later.

•
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What is important is that some consideration be given to development of diagnostic

centers, because proper problem identification is fundamental to control situations.

Also important in this component is the search for and acquisition of

appropriate literature on the identified pest. There are many computerized

literature banks around the world, but access to these takes a knowledge that

they exist and the minimum cost of user fees; also there is often the cost of

photocopying pertinent articles.

Drs. L. Knutson and J. Lattin have conducted a detailed survey of taxonomic

service needs in Latin America, the results of which will be published soon.

Anyone wishing to pursue this issue further should read the above mentioned report.

Research Directed 1bward Solving Protection Problems

Once a pest organism has been identified and all pertinent literature gathered

and digested, the research must look for ways the pest can be managed ~ontrolled).

The options are many, but the modern researcher will first study the pest, under­

stand its life cycle and ecological requirements before attempting to devise

control measures. What are its alternate hosts? What causes epidemics? How can

one best sample the pest? What is the economic injury level of this pest on this

crop? Is it in fact causing economic damage? What is its phenology? What are

its natural enemies and all other factors reducing its numbers and spread?

These types of questions should be answered, at least in part, before a serious

attempt is made to discover a control.

At the onset a chemical control tactic should be found and tested: what

chemical will lower the pest's population levels without greatly upsetting

population levels of beneficial organisms, and is the pesticide aggravating other

pest problems? This chemical, once tested, will provide a backup to control the

pest if populations get out of hand.

The researcher should look for weak points in the life cycle and for

peculiarities in habitat requirements. These could provide clues towards

deVising long-lasting, economically sound and environmentally safe control measures.

Tactics, especially host plant resistance, biological control, and cultural control,

should be explored, and once a tactic or a combination of tactics are experimentally

found effective in keeping population levels of the pest below economic thresholds,

the technology package should be assembled and passed on to the extension personnel,

people who can deliver the technology to the small farm situation.

The research component in ICP in the Latin American countries we visited were,

on the whole, fairly good. Guatemala had an intensive series of programs at ICTA
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aimed for improving technology for small farm situations. The research staff

at ICTA, Guatemala, was very over-extended and inadequately supplied and

equipped, but the researchers we visited were well trained and aware of their

important mission.

At CATIE, Costa Rica, researchers were of international caliber and the

ICP research they were conducting fit neatly within their cropping systems

approach. At the University of Costa Rica, the ICP research we saw was mainly

aimed at virus control with a lot of work in the area of seed quality. What

they were doing was excellent, but the balance was heavy on Plant Pathology.

In Colombia, the ICA research staff seemed excellent, especially in the

area of Plant Pathology. Advanced training in nematology was in progress to

strengthen needed nematology programs. Little effort was expended in weed

science and entomology. In entomology the problem areas are so numerous and

diverse that the small staff, including the Tibaitata and Palmira Experiment

Centers, was insufficient to successfully cope.

In Peru, the ICP researchers at INIA, La Molina, were few, for the most

part need additional training and increased incentive to more field work.

There were notable exceptions including lngs. Delgado, Avalos, and Herrera; and

the research effort at CICIU was outstanding, given the poor resources they

have at their disposal.

The INIA experiment station at Tarapoto was also understaffed scientifically.

The Tarapoto area has the worst weed problems we saw on the trip; yet no weed

scientists are currently stationed there.

The experiment station in Chiclayo, responsible for the entire northern

part of Peru, had very few professional scientists in the area of ICP. The few

they had were of high quality. They assembled a bean virus group between INIA

and the university at Lambayeque; the entomologist at INIA is doing excellent

work but is overpowered by the problems with which to cope. They badly need

more personnel in nematology and weed science on their staff.

INIA at Cuzco is very understaffed, with only a single entomologist, we

met no other plant protection personnel at INIA-Cu2co. The research lng. Yabar,

the entomologist, is undertaking is of excellent quality, especially considering

the number of problem areas he must cover.

The agricultural university at La Molina (UNA) is without doubt the prestige

institution in Peru for research in ICP. The staff includes 10 entomologists

(3 Ph.D., 6 M.S., 1 lng. Agron.), 6 plant pathologists (2 Ph.D., 4 M.S.),

2 nematologists (1 Ph.D., 1 M.S.), 1 weed scientist (Ph.D.), 1 ecologist (Ph.D.),
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and 2 biologists (Doctorates). Research is excellent in all areas. and UNA is

particularly strong in the area of entomology. The national corn and small

grains programs are located at UNA.

Universidad Nacional Pedro Ruiz Gallo at Lambayeque has fewer staff in ICP

but has rather interesting student projects dealing with the major crop

protection problems in the area. Dr. Panizo, Director of Research, is intensely

interested in research-related activities for his staff.

The international agricultural research centers (CIAT, CIP) have excellent

research scientists and programs, especially in the area of plant resistance to

pathogens and, more recently, insect pests. Their cropping system involvements

in ICP are minimal at this point.

Our feelings are that research in the area of crop protection is probably

the strongest of all of the components herein mentioned. It definitely could

use some help (and this will be discussed below), but it is proceeding ahead of

the other areas on its own.

Two categories of researchers that were noticeably lacking at all national

institutions in the countries visited were agricultural economists and agricultural

anthropologists/sociologists. The former category is particularly important at

the experimental production level because economists are able to weigh alternative

approaches on a cost analysis basis and determine which alternatives are viable,

and optimal with given production constraints. The latter category is important

to help make decisions of a social nature that could affect entire cropping systems

and research approaches to them.

In the short run, efforts to overcome the inavailability of trained

agricultural economists must be made through short course training of crop production

researchers in the basic use of analytic economics. In the long run, increased

emphasis should be committed to strengthen national programs by bringing Ph.D.

level agricultural economists on the staff. Also, training of agricultural

economists should be intensified, especially at the University of Costa Rica and

at UNA, La Molina. Salaries must be made more attractive to hold these specialists

in research positions. Losses of trained professionals from national institutions

to the private and other governmental sectors has been extreme; in Colombia, for

example, only about 10% of the Ph.D. agricultural economists trained in the past

15 years by ICA are still with the institution.

It is obvious that any Title XII endeavors in Latin America will have to

bring their own sociologists and economists to meet their own short term needs.
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Delivery Systems for Transfer of Scientific Agricultural Technology

The transfer of scientific agricultural technology from the research

scientist to the small farmers in Central and South America has been a major

problem for a very long time. The small farmer does have "input" into his

farming practices; however. it is usually not from the national university,

research. or extension scientist who is developing technology that could

benefit him.

Some of the sources of information on "input" for the small farmer are

the following:

1. Tradition and cultural background playa vital role in

establishing the framework of operation for the small

farmer. His father and grandfather have taught him what

he knows about farming and to radically change his way

of doing things would create great inner conflict unless

he is convinced it is the right thing to do. Since, for

the most part, his farming is subsistence and a crop

loss means hardship for his family, the farmer is more likely

to stay with that which is comfortable for him and he has

worked with in the past. Certainly many of the agricultural

practices which the farmer received from his ancestors are

sound and effective. Others are less desirable, for

example. in the highland areas of Peru the farmers

traditionally have favored a dark potato. This continues

to be true even though there are light colored potatoes

which are comparable in taste, better for storage, more

productive and more resistant to many virus diseases.

2. Neighbors and other farmers are.the source of input to the

small farmers which often involves peer pressure and can

strengthen old traditions and cultural practices making the

acceptance of new agronomic technology more difficult. In

some cases, however, peer pressure has been directed toward

new technology.

3. Agricultural chemical company representatives or salesmen

often are able to have input into the farmers agronomic

practices because they have a product which can often

quickly and effectively bring insects, weeds or diseases

under control. Unfortunately. in many cases the farmer
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is not aware of the ramifications of excessive pesticide use.

There have been serious examples of misuse (i.e. excessive

levels of application and careless handling of the pesticide)

resulting in hazards to the small farmer and his environment.

4. Extension and rural development specialtsts are a source of

input for some small farmers; however, the availability,

acceptance and use of these organizations vary from country

to country. In some countries extension works with the bank

loan system to bring about farmer use of new technology. The

small farmer in this situation may be refused a loan if he

does not carry out certain farming practices in tilling the

land before planting. Unfortunately, this system has in

some cases become political and the small farmer is hurt in

the process.

5. The media of radio, television, newsletters, brochures, and/or

a van equipped with audio-visual equipment have made information

available to the small farmer. One very successful example of

the use of radio was found in Northern Guatemala where a three

year study supported by AID was made. A series of well done

radio programs including agriculture were aired for several

hours each day. By the end of the study 85% of the small

farmers of the area were listening to the program.

6. Demonstration plots, field days, producer or farmer meetings,

individual farm visits and short courses run by university,

research or extension have stimulated some farmers to accept

new technology. According to an extension worker in the high­

lands of Peru, one of the most effective means of encouraging

farmers is to have them come together and talk together.

7. Cash crops such as coffee, cotton, rice and sugar cane often

have organizations or associations which will make technical

services available to growers. The technician or representative

of these associations can and often does have significant input

into the small farmers practices for these crops. This was

particularly noticed in Costa Rica, Colombia, and Peru.
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Some of the reasons or hindering factors that may be preventing the effective

flow of this information are the following:

1. The researcher, who is academically trained, comes primarily

from a family with financial means in the urban environment.

As a result he has difficulty relating to the "compensino's"

socio-economic situation.

2. Many researchers and those trained to communicate research

information have had little experience with the small farm

and therefore lack confidence in knowledge of the farm activities.

The small farmer senses this very quickly and has little or

no confidence in the researcher or his team. For example, in

one country visited, a trained research technician came to

the farmer to help him learn some new agronomic practices.

Initially he was helping the farmer break the corn so it

would dry in preparation for harvest and so beans would grow

up the stock. The technician broke the corn exposing the ear.

The farmer, as a result, lost confidence in the technician

and his new techniques because surely anyone who knew farming

would not expose the ear of corn to damage by birds, rain,

and disease. This error made it difficult for the technician

and the researcher to communicate new technological information

to the farmer.

3. Much of the research technology has not been tested on the

small farm situation with its varying conditions. A number

of failures at the farm level with technology that worked

well at the experiment station have left many farmers

skeptical of research "advances".

4. The pressure for new technology is often not felt by the

small farmer. As an example, a difference between the

small farmers in Costa Rica and those in Guatemala was

observed. Costa Rica has a low rate of unemployment as compared

to Guatemala which is considerably higher. Farmers in Costa Rica

were very interested in labor saving herbicides or other labor

saving techniques because of the shortage of workers while the

Guatemalan farmers were not feeling that pressure.

5. The small farmer is often insensitive to the interests and

activities of the researcher. A researcher with test

•
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plots on a small farm may become frustrated by rapid and frequent

changes such as the plowing of his no-till experiment. A

researcher may become discouraged and question the advisability

of working with the small farmer.

6. Unfortunately, throughout Latin America National Universities,

research and extension salaries are very low, and facilities,

equipment, library services, and technical support are inadequate

causing many well trained and valuable agricultural scientists

to leave their area of training for higher paying employment.

Others who have remained must take on additional jobs for

support, thus draining away energies, time and enthusiasm for

developing integrated pest control programs and meeting the needs

of small farmers.

7. The relationship between various scientific agricultural groups

within the Latin American countries is often strained and

sometimes competitive. This environment makes a cooperative

flow of information to the small farmer more difficult and

limited.

Researchers and extension or rural development personnel from several

countries have been trying to bridge the communication gap with the small

farmer. Particularly, organizations such as ICTA in Guatemala and CATIE in

Costa Rica have specifically directed their efforts toward the active involvement

with the small farmer. ICTA has teams of agricultural specialists from several

different areas of expertise formulating an agricultural technology "packet" based

on the regional climatic conditions and the circumstances of the farmer himself

(Table 14). ICTA has trained agricultural technicians to advise the farmer in the

use of an agricultural technology packet. Results from their initial work have

apparently been encouraging.

CATIE in Costa Rica also uses the small farmer as the focus of its programs.

The researchers establish relationships with the small farmers in the areas of

need. Research is carried out on the small farm with the assistance of the

farmer. This has given a base of communication with other farmers in the area.

CATIE has been very encouraged by the results of its programs, but the direct

interaction of researcher with farmer cannot hope to deliver technology to the

6-8 million small farms in Central America.

The extension of agricultural information is also being done in Colombia and

Peru for small farmers; however, at a different level. For example, ICA in
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Colombia has a section of its organization given to the communication of

agricultural information. Different avenues of communication have been explored

and analyzed by this group.

The extension service of the Ministry of Agriculture in Peru that recently

was joined to the nation's research division, INIA (Appendix F), has for several

years been severely limited by lack of funds and personnel. In the midst of

these circumstances they have been able to use field days, short courses. special

information bulletins and develop some "packages of technology" for the farmers.

There is a new enthusiasm among the extension people that new opportunities are

before them.

The opening of the communication avenue to the small farmer in order to

transfer agricultural technology at a meaningful and useful level is important

though often difficult. As a result of discussions with scientists, small

farmers and others in the four Latin American countries visited (i.e. Guatemala,

Costa Rica, Colombia, Peru) the following suggestions surfaced:

1. Develop and maintain a good working communication and

confidence relationship with the small farmer.

2. Develop an understanding of where the farmer is in relation

to his problems and how and where improved technology could

assist him.

3. Technology should be tested at the small farm level in the

heart of the problem areas with the farmer being a part of

the management procedure. This would include keeping the

farmer informed of what you are doing and why.

4. Develop a specific technology package for the small farmer

in an area; taking into account the cultural, traditional

and environmental conditions which surround him. It is

important to continually be alert to the things that are

accepted or rejected by the farmer and why they are accepted

or rejected so that revised technology packets can be made.

5. Demonstration plots, field days, farmer meetings and short

courses can also serve to effectively communicate new

technology.

6. Radio, television, cartoons, pictured stories dramatizations,

simple brochures and other such means when properly used

are very effective. For example, nearly every small farmer

will have a radio and there is a wide variety of programing
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which can be used to communicate with the small farmers.

7. Communication should be directed to the entire family.

Many decisions are made by both the husband and wife. In

some areas effective communication has been made to the

small farm family through the children in grade school.

8. Communication can be directed through the priest or religious

leader of the community.

9. In certain situations a priority for receiving loans if certain

agricultural practices are used may be a means for having

farmers try new technology; however, this would have to be

carefully monitored.

The effective delivery of scientific agricultural technology to the small

farmer has been limited; however, there have been successes and there have been

failures. Both can be learning experiences in formulating new directions.

Capacity for Latin American Institutions in Integrated Pest Control

Educational opportunties are presently available for advanced study in

Integrated Pest Management in several institutions in Latin America. These

include CATIE, in Costa Rica, University of Costa Rica, ICA in Colombia and the

National Agricultural University of UNA of Peru.

There are some serious constraints on the development and expansion of

effective IPM programs for advanced degrees in these institutions. For example:

1. Low faculty salaries have caused an exodus of very capable

and qualified people to other areas and the staff remaining

are taking extra jobs to supplement their income causing

pressure and competition for time, energy, and interest.

2. Faculty teaching loads are excessive.

3. Faculty are often required to teach in areas for which they

have no background or interest.

4. Inadequate equipment, facilities, and library support.

5. Many staff personnel have received advanced degrees in U. S.

or Europe and are not familiar with pest problems in Latin

America or the limitations of equipment etc. to study those pests.

Training research, extension and university scientists in the area of

Pest Management in Latin America is important. This allows research study

interests to be established in the setting of which they will work.

•
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Emphasis will need to be placed on the adjustment of some of the constraints

mentioned above so that a more effective post graduate program can be developed

for Integrated Pest Management.

A draft proposal (Appendix G) has been circulated through portions of AID

for funds to develop UNA, La Molina, into a first rate post-graduate training

facility in ICP for upgrading the level of training in ICP personnel at INIA

and various institutions in the Andean Pact countries. The Title XII ICP

program, we feel, should get solidly behind these efforts, for without them the

prospects of a long term, self sustaining effort in ICP in those countries stands

far less a chance of success.

Research Facilities, Equipment, and Supplies

In general, research support areas (facilities, equipment and supplies)

were found poor and inadequate. This was especially true of transportation to

get research and support crews to the field where the problems exist and where

experiments must be conducted. This problem was universal. Even when trans­

portation equipment was present, money for gasoline was not, making the vehicles

useless. A good number of vehicles and other equipment was useless because they

lacked spare parts. The idea of having one's experiment fail because the

institution could not or would not allocate money for gasoline must be extremely

discouraging and frustrating to the researchers. Beyond this small description,

the section on institutions will cover major aspects of researcher and extension

backup.

INSTITUTIONS AND POTENTIAL COLLABORATION WITH ICP TITLE XII PROGRAMS

Several factors should be considered when contemplating collaborative

programs between U. S. universities and institutions of developing nations.

Beyond the fact that such programs must be mutually beneficial, developing national

institutions should be rleatively stable and flexible. Another consideration is

insititutional willingness to shift (or maintain) personnel on collaborative

assignments; and of course the availability of high quality researchers and

extension specialists from both sides is needed to spearhead the programs. Thus,

a brief review of country policy vis-a-vis collaborative efforts in the

agricultural sector, potential ICP collaborative institutions, and their stability,

flexibility and resources (especially human) is in order.
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Countries Visited and Their Major ICP Institutions

Guatemala. Guatemala has only a few trained personnel in ICP, and this

greatly limits counterpart cooperation. Also, technical support is low, and

facilities and supplies are very limited. The AID/Guatemala Mission is small

and most ICP work should be coordinated through ROCAP and CATIE. Only one

institution was thought potentially suitable for an ICP Title XII program: ICTA.

Instituto de Ciencias y Technologia Agricolas (ICTA)

ICTA is a public institution with the responsibility to generate and promote

the use of science and technology in the agricultural sector. It is in charge of

investigating ways of reducing production constraints in the agricultural sector.

It is also charged with producing materials and methods to increase agricultural

productivity. It also should advance technology utilization and help develop

the rural regions of Guatemala (ICTA 1976).

ICTA was inaugurated in 1973 as an autonomous organization within the

agricultural sector of the government. Its programs are designed in collaboration

with the economic and planning sections of the government, with the agricultural

services general directorate, the national agrarian development bank, and the

national institute of agricultural commercialiaation. Organograms of the

Guatemala Governmental Agricultural Sector (Fig. 4) and ICTA (Fig. 5) are presented.

ICTA has been in existence for seven years, hardly enough time to establish

its stability. It is a semi-autonomous institution within the government, but

governmental policies in some ways influence prioritization of commodities and

approaches to problem solving. Its funding sources are the government of Guatemala

with some additional money for specific programs from ROCAP and other bilateral

agreements.

ICTA seems to be organized in such a way that concentrated efforts focus on

certain commodities. For instance, the sorghum program, headed by Dr. Plant, has

focused on major constraints, including insects (e.g. the sorghum midge causing

15-20% losses at a national level) and has attempted a thorough understanding of

the constraints from which logical controls result (e.g. sorghum cultivar AF-28

from Argentina has good resistance to the sorghum midge). The flow of information

from research to the small farm setting has many good points, among them feedback

mechanisms, but with several million small farmers, it seems an almost impossible

task to spread the word through the ICTA system (Table 14). There is a real

problem in technology delivery.
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ICTA has eight experiment stations throughout Guatemala. These assist

in research and as bases for technology transfer.

In short, the small farm plant protection problems in Guatemala are many,

and Guatemala could benefit from a cooperative program. ICTA lacks sufficient

plant protection personnel, its facilities are inadequate and equipment

minimal. Experiment stations and a good extension approach would add greatly

to any collaborative effort. Political instability makes any collaborative

effort more difficult.

Costa Rica. The team spent most of its allotted time within Costa Rica

at CATIE , and as such saw very little in the way of national institutions. We

did, however, reserve one afternoon to visit with the Faculty of Agriculture,

University of Costa Rica.

University of Costa Rica at San Jose (UCR). This university has many

cooperative programs underway with CATIE staff and some university staff teach

and carry out research at CATIE. This inter-institutional cooperation enhances

both UCR and CATIE. Together CATIE and UCR have a strong training program in

agriculture at the postgraduate level.

The University of Costa Rica (UCR), College of Agricultural Sciences and

Natural Resources is headed by an enthusiastic dean, Arias, who appears to

support and encourage cooperative research in the general area of crop protection.

Plant Pathology and Nematology facilities including greenhouse and laboratory

equipment are quite adequate to carry out responsive research. Facilities and

staff in the other crop protection areas of Entomology and Weed Science were

not visited though they are known to be less adequate. A well equipped and

adequately staffed seed lab, headed by Dr. Ron Echandi, compares very favorably

with many of the better seed labs in U. S. institutions.

Small farmers are, relatively speaking, well off in Costa Rica. Delivery

systems used by the Ministry of Agriculture and Livestock (MAG) are inadequate,

but more money is being legislated for use in improving the delivery system at the

national level. UCR seems an appropriate institution to address itself with the

research and training aspect of lCP, but not with the extension aspects. Any ICP

Title XII program initiated in Costa Rica should include personnel at UCR, MAG

and CATIE. The research staff is fairly thin and a large program could seriously

cut into the human resource availability at UCR and MAG. UCR is one of the better

universities in Central America.

Since Costa Rica is a stable country, many bilateral programs are in progress,

all of these drawing on the limited human resources of that country's institutions.

•

J

•
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Colombia. Colombia is a vast and varied country with a considerable

governmental emphasis in the agricultural sector. The prime institution

for agricultural research and the only institution we visited that could

be a Title XII ICP cooperator is the Instituto Co10mbiano Agropecuario (ICA).

Its organization is diagrammed in Figure 6.

AID/Colombia was in the midst of leaving Colombia during our visit. AID

Rural Development Officer, Dr. David Schaer, has set up a mechanism with

Ministry of Agriculture and especially within the Department of National Plan­

ning, formulating a Memorandum of Intention whereby funds accumulated through

double-step loans from AID would be made available as a 25% cover for Title XII

work in Colombia. The major institutions involved would be the Department of

National Planning and ICA. This is a major step towards generating in~country

funding for such a program. Dr. Schaer is to be commended for his vision and

execution of this document, along with others that contributed greatly to its

content and completion. A copy of this document is attached to the report as

Appendix H.

Instituto Co10mbiano Agropecuario (ICA)

Under the Agronomy Department headed by Dr. Jaime Navas are several programs,

16 of which are crop oriented and 3 of which are intercrop oriented:

Entomology, Plant Pathology, and Multiple Cropping.

ICA has 6 regional agricultural research centers (Tibaitata, Turipana,

Mati10nia, Palmira, Nataima, and Carimagua), 10 experiment stations, and 6

demonstration centers in Colombia. Beyond this, ICA has 30 diagnostic centers

spread throughout Colombia, and 13 specialized laboratories, including agricultural

inputs, plant pathology, entomology, and 3 soil laboratories, all attached to

regional agricultural research centers. Also ICA has a graduate program of studies

and a national agricultural library located at Tibaitata, near Bogota. ICA also

has 66 technology transfer districts that bisect Colombia.

Human resources at ICA are also impressive (ICA 1979). In the area of

research, ICA had 137 employees with a B.S. degree, 145 with a M.S., and 39 with

• Ph.D. degrees. In extension (agricultural production), there were 42 B.S. degree

people, 24 M.S., and 2 Ph.D. level employees. In technology transfer, there were

222 B.S. employees and 17 M.S. employees. These figures were current as of 1979.

The number of employees in each of the above categories has dropped substantially

between 1974 and 1979, overall a drop from 1,346 to 1,100 employees. The major

cause of this decline is poor salaries throughout the government agricultural

sector.
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The team, which only visited two regional centers, was very impressed with

the ICA plant protection personnel visit. It also was aware of the need for

improvements in technology transfer, especially to small farmers.

Colombia, and consequently ICA, has much stronger and more directed

programs in plant pathology than in other ICP disciplines, includingentom010gy.

Due to the fact that the AID/Colombia mission is leaving Colombia, thus making

for more difficult liaison with the Colombian government and lCA, we suggest

limited involvement in Colombia. The involvement should be limited to research

in the areas of virus etiology and epidemiology, areas that already have

active Ph.D. level professionals involved. This seems ideal for minimal in­

volvement activities and could result in increased productivity on farms,

especially small farms. Such limited projects might concentrate on viruses of

corn, beans (and related legumes), and potatoes, three important food crops in

Colombia and throughout Latin America. An economist should be brought into

such projects, either from U.S. universities or from Colombia.

Peru. Peru is also a very diverse country that has had in the past a

strong commitment to agriculture. With the agrarian land reform and the

military government of the past decade the country has experienced a steady

deterioration of this commitment. Currently Peru's agricultural sector is in

dire straights.

Recent elections will likely reverse this trend and begin to strengthen

the agricultural sector in Peru. It is this fact that gives us hope for a

successful and fruitful Title XII ICP program in Peru. Peru has two organizations

that can be combined for the leading institutions for collaborative ICP Title XII

program: INIA and UNA. The stability, flexibility, human resources, facilities,

and equipment, and current programs related to ICP are outlined below.

Instituto Nacional de Investigacion Agraria (INIA)

INlA was created in 1978 by the Agricultural Sector Law No. 2232 as an

autonomus and decentralized public entity and started its operations early in

1979. The following are the objectives of the INlA:

1) To develop scientific and technological information in order to

attain a rational exploitation, utilization and conservation of

Agrarian Sector resources.

2) To generate appropriate technologies to facilitate sustained

growth in agricultural production.

3) To develop appropriate agro-industry technologies oriented toward
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better utilization, conservation and transformation of agricultural

products.

4) To contribute to the improvement of the nutritional levels and

patterns of the population.

As shown by its organization chart (fig. 7), INIA is administered by an

Executive Council headed by a President who is appointed by the Minister of

Agriculture and Food, and composed of four Director Generals corresponding

to the Ministry of Agriculture and Food: General Directorates of Agriculture

and Livestock, Water and Soil, Forestry and Fauna Research Centers (FFRC),

and Marketing.

INIA has four regional research centers and three forest and fauna

research centers. The former (fig. 8 is a diagram of the organizational

structure), through a network of fourteen experimental stations, carry out

research programs with priorities oriented to the solution of technological

problems in crop development and livestock. Also through the experimental

stations, adoption and transfer of appropriate technologies, including the

development of improved seeds, are accomplished. Similarly, the FFRC's

presently use six Experimental Stations, four of which are located in the

sierra and two in the jungle. Establishment of additional experimental

stations on the coast is under review. INIA is also responsible for the

Agro-Industrial Research Institute. Its objective is to execute, on a national

level, technological research in food technology related to better utilization,

conservation, and transformation of agrarian products.

INIA's budget for 1979 shows receipts of US$3.8 million derived from three

sources: (1) the public treasure, (2) operational income, and (3) international

debt (see budget below).

•
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Instituto Nacional de Investigacion Agraria

1979 budget in US$ (xlOOO)

Treasury Operational Intrnl. Total % of
Income Debt Total

Wages and Salaries 1897 99 1996 52.1

Goods 69 321 390 10.2

Services 79 164 243 6.3

Studies 171 52 46 269 7.0

Works 510 87 80 677 17.7

Social Security Transfers 102 38 140 3.7

Equipment and Machinery 94 19 113 3.0

TOTAL 2922

76%

780

20%

126

4%

3829

100%

A toal of $2.9 million was transferred from MAF to INIA in 1979; a good part

of this (65%) is devoted to salaries. These funds are not subject to great

yearly fluctuations.

Recently, a law was passed giving INIA the mandate to incorporate extension

activities of the Ministry of Agriculture and Foods (MAF) into its organization

(Appendix F). This now places extension and research activities under one

institution of the public agricultural sector.

AlthoughINIA was meant to be an autonomus institution, priorities eminate

through policy decisions by MAF and INIA's Executive Council. These priorities

change in accordance with MAF national directives. These tend to be political.

Therefore, stability, although not tested in such a young institution, seems

rather shaky.

INIA has 668 persons in the crop-oriented portion of its organization, of

which 302 (46%) are in administration, 109 are technicians, 23 hold B.S. degrees,

195 have Ing. Agron. degrees, 33 have MS. degrees, and only 6 hold Ph.D's (INIA

1979). This does not count the new extension arm that will be under INIA direction.

This shows clearly the concentration of administrators and the lack of highly

trained (M.S. and Ph.D. level) personnel in the organization, due largely to

attrition caused by low salaries and poor working conditions. This latter point

shows quite clearly in a table depicting decision-levels on type of research to be

•
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conducted (INIA 1979, p. 162). Nearly half of the decisions are made by the

station director and others by some superior authority, leaving the researcher

with but a small part of the decisions regarding the type of research he will

pursue and how he will pursue it.

In theory, moneys for INIA research go to individual experiment stations,

but the use of these funds still needs approval from the central INIA office

in Lima. Management of outside contracts has been rather rigid and inflexible

because of rider clauses attached to the use of funds.

INIA has several diagnostic centers. At La Molina there is a center in

Plant Pathology and Nematology, and also a small entomological museum that is

not adequately equipped and staffed. Also, newly attached to INIA - La Molina

is an independent organization, the Introduction and Rearing Center for Bene­

ficial Insects (CICIU) (INIA 1980) that has a very small museum and library.

INIA - Porvenir at Tarapoto has a plant pathology diagnostic center and a small,

inadequately equipped insect museum.

Laboratories at INIA - La Molina are small, poorly equipped and associated

with major crops,although a large number of soil samples for nematode analysis

are processed each year. At INIA - Vista Florida were similar conditions, but

the soils and nematology laboratories were in better shape.

The field station situation was much better; small field stations covered

all areas of Peru.

There are programs currently underway in INIA that relate to ICP. One, a

soybean insect pest management program is underway in the high selva with a

USAID/Peru and INTSOY contract. Bean breeding and evaluation for resistance to

various insects and viruses is also in progress with CIAT. At CICIU, biological

control and release of beneficial arthropods in various crops is in progress

(Table 15) and these insects are for sale. Also there is supervised control

program of potato insect pests underway in the central coast.

Universidad Nacional Agraria (UNA)

UNA has been in existance for 78 years. It is governed by faculty and

administrator as a senate body that formulates general policies of the university •

The senate body established goal priorities with feedback at departmental level.

Funding is by several means, one of which is the Government of Peru. It allocated

UNA $2.9 million in 1979. An additional $875,000 was added to UNA through its own

investments in 1979, through sales of products and services. Further monies came

from contracts for specific research areas. One such example is in the area of
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Table 15. List of beneficial insects for sale by CICIU, INIA.

"RESOLUNION MINISTERIAL No 0930-77-AL.-Lima, 13 de Satiembre de 1977. ­
CONSIDERANDO:. -- Que por Resolucion Ministerial No 640-76-AL, de 01 de Satiembre

~ , ,
de 1976, se aprobo la venta de controladores biologicos, por la Direccion General
de Produccion estableciendose la tarifa correspondiente; -- Que el Articulo 30 de
la citada Resolucion, faculta a la Direccibn General de Produccion para proponer
la actualizacion de la tarifa de venta, cuando las variaciones de los costos de
drianza no coleccion 10 justifiquen, a ligual mente para proponer el precio de
venta para otros especies no consideradas en dicha Resolucion, -- Que el Informe
Tecnico del Centro de Introducci6n Y Crf8 de Insectos Utilas (CICIU) de la
Direccion General de Produccibn, sustenta la modificaci6n de los costos de, ",,;
produccion en Laboratorio 0 de coleccion en campo, sesegun los casos, asi como
lapecesidad de incluir otros controladores biologicos de reciente adaptacion al
pais y otros servicios no contemplados en la mensionada Resolucion Ministerial;, ;'
y con la visacion del Director General de Administracion: SE RESUELVE: - Articulo
10 . Aprobar la modificacion de la tarifa de venta de controladores biologicos
establecida por Resolucion Ministerial No 640-76-AL, de 01 de Setiembre de 1976,
la que en adelante y hasta nueva disposicion, sera la siguiente:

. . . . . . sl .Trichogramma spp. . • • • . . . .
Aphytis spp. . . . . • . • .
Metaphycus helvolus 0 Coccophagus rusti .
Scymnus (Nephus) spp. 0 Hyperapis spp.
Anagyrus spp. 0 Pauridia peregrina
Novius cardinalis
Amitus spinifera
Aphidius smithi

1,500.00
5,500.00
1,000.00
5,500.00
1,000.00
5,500.00
5,500.00
5,500.00

el millon
una colonia
el millar
una colonia
el millar
una colonia
una colonia
una colonia

..

.-
Articulo 20 - Aprobar asimismo, el precio de venta de las siguientes especies
no considera das en la tarifa autorizada por Resolucion Ministerial No 640-76-AL:

Huevos da Sitotroga cerealella cantidad necesaria para
producir un millon de Trichogramma 24 grs. = 240 pulgads
cuadradas de huevos pegados en cartulina) s/. 1,500.00

Leptomastidea spp. 0 Aenasius massi, 0 Grandoriella
lamasi . . . . . . . . . . . . . . . . . .
Aphelinus mali . . . . . . • . . . . . • .•
Cales noacki . . . . . . . . . . . . . ..
Rhizobius pulchelus . • • • • . . •
Gitona brasiliensis . . . . . .

1,100.00
5,500.00
5,500.00
5,500.00
5,500.00

por 24 grs.
(0 240 pulg.
cuadradas).

el millar
una colonia
una colonia
una colonia
una colonia

" ~Articulo 30 - Los recursos que se obtengan por aplicacion de 10 dispuesto por
la presente Resolucion, constituyen Fuente de Financiamiento Ingresos Propios del
Presupuesto del Programa-Produccion, del Pliego-Ministerio de Alimentaci6n.
Registrese y comuniquese. (FDO) GENERAL DE DIVISION EP. RAFAEL HOYOS RUBIO-
MINISTRO DE ALIMENTACION" . . • . . . . • . • • . . . . • . . • • . • . . .
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small ruminants. INIA has a Title XII contract with the University of California

at Davis, but contracts much of the research to UNA.

Teaching objectives are decided at the level of academic programs and are

kept re1avant by feedback through the academic senate.

Extension is not a function of UNA.

Monitary flow takes on three forms within UNA: (1) official budgetary system,

that is government money, that is inflexible; all monies each year must be

allocated; (2) special accounts system, used for small, uncomplicated contracts;

these funds are moderately flexible, service is free; money can be saved from one

year to the next; and (3) the National Development Foundation Fund, a lateral

institution to UNA that funnels funds autonomously; it is used for larger, complex

contracts; there is a service charge but fund and fund use is very flexible.

UNA has several national programs; the national corn program is one example.

These programs help direct the flow of research, extension, and services on a

commodity basis. (INIA has such a program at a regional level in beans at Vista

Florida in cooperation with the Universidad Naciona1 Pedro Ruiz Gallo at

Lambayeque.) The National Corn Program under UNA has prospered in its 25 years of

existence and has done much to supply certified seed, establish production

practices, and establish pest control strategies for corn grown in various parts

of Peru. Figure 10 illustrates an example of the factor analysis the corn program

has been attempting to help improve corn quality and quantity.

Facilities and equipment are adequate, however, much of the equipment in

plant pathology is of models where parts are difficult to obtain and as such was

not in operative condition during our visit. BID has just given UNA a large loan

for building more facilities to replace facilities lost inthe 1974 earthquake. The
(

library is moderately good and is called the National Agrarian Library. Diagnostic

centers are few but of good quality: the entomology museum is fair and a potential

exists for increasing its usefulness on a national and regional (Andean Pact

countries) basis; the curator is interested in the identification and taxonomy of

two very important groups of insects (thrips and aphids). Plant pathology has an

adequate diagnostic facility that includes a small specimen museum. Weed science

has access to a relatively good and active herbarium and good taxonomic botanists.

Nothing at the present exists for diagnostic services in nematology.
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International and Regional Agricultural Research Centers

The team visited two international agricultural research centers (CIAT

and CIP) and one regional center (CATIE). We unfortunately had no opportunity

to visit CIMMYT. The three international research centers in Latin America

(CIMMYT, CIAT, CIP) work with the major crops of the region: corn, beans,

wheat, barley, potatoes, cassava. Most of their efforts have been in breeding

plants for higher yield or more stable yield under adverse conditions, including

pests.

CATIE had an emphasis in cropping systems and, as such, was more involved

in the transfer of complex technology.

All these centers had many things in common: they were well staffed with

highly competent researchers, the facilities were very good and well equipped;

the administrative unit had a solid understanding of the directions of the

institutions and was well respected by the staff.

All of these institutions felt they could and should playa role in

Title XII activities, especially in the areas of training and breeding for

improved plant genotypes. CATIE was interested in providing diagnoses of pest

problems at a regional level.

The team was convinced that any ICP Title XII programs in Latin America

should be linked with programs at the international and regional agricultural

research centers where such linkage would prove mutually beneficial.

EVALUATION OF POTENTIAL SITES

FOR ICP TITLE XII PROGRAMS

The evaluation of potential country sites for Title XII ICP programs must

take into consideration several factors. Initially, the question of political

stability must surface. In that respect, Guatemala is unstable and probably

should be avoided. All other countries we visited appeared politically stable.

The second question involves need. Does the potential site have a strong need

for collaborative research in ICP? Costa Rica has a fairly prosperous population

with little visible poverty at the small farm level. However, the University of

Costa Rica has a strong interest in ICP programs and is willing to collaborate

under a Title XII program with U. S. universities and CATIE, its regional center.

We did not meet with Ministry personnel in Costa Rica. Colombia and Peru

demonstrate strong needs for such a program.

Another factor that comes into play in the selection of country sites is

counterpart scientists. Does the country have well-trained scientists in ICP
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and are they willing to cooperate? Certainly Colombia and Peru have excellent

counterpart personnel, more in the area of plant pathology in Colombia; more in

entomology in Peru. But both countries have adequately trained personnel in

all areas of IPC. Costa Rica fits this criterion too.

The two main countries, then, that need to be evaluated are Colombia and

Peru. With the AID mission pulling out of Colombia, the case for a solid,

large program is less secure. Without liaison between the government and the

Title XII program, difficulties in bureaucratic tie-ups are even more frustrating

and time consuming. The concept of using Colombia as a secondary site, a site

for a limited, directed research program in virus etiology and epidemiology of

the major food crops seems appropriate. With funds already set aside for part of

such a program (Appendix H), much could be done in the collaborative mode to

further the research in crop-limiting virus diseases. There are well trained

virologists and entomologists with which participating U. S. universities could

work.

Peru is another matter. Its needs for turning around the agricultural

sector are urgent and obvious. The AID mission is getting stronger and is under

good leadership. The government has just undergone elections for president and

the newly elected president has the philosophy to build up the agrarian sector,

education, and he has worked hard to open the high selva to agriculture.

Title XII has just sponsored a baseline study of Peru that has pointed out

the areas where improvement in the public agricultural sector should occur:

research, education, extension. Since that time, extension has been united with

research. Education has been given a BID loan for facility improvement, and AID,

under John O'Donnell, Loren Schulze, and others, has concentrated on improving

the agricultural sector. Through a Peru project paper (number 527-0192) entitled

"Agricultural Research, Extension, and Education (AID/LAC/P-042)" AID has laid

the foundation to upgrade the public salaries, provide for and supply regional

research centers and national research support, provide for and supply national

production programs and regional service laboratories, help finance a broad

agricultural education program, and provide for and support a national research,

extension and education management unit (Fig. 11)

The government of Peru and AID are focusing on the selva alta for increased

production. AID, in another project paper (number 527-0163) entitled "Peru ­

Development of Subtropical Lands (AID-DLC/P-2278)" has loaned the government of

Peru $19 million for opening up and providing infrastructure to the high jungle

zone. Included in this loan are the following components: roads, road maintenance,

•

•
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agricultural credits, land clearing, farm machinery and services, marketing

facilities and services, land surveying and titling activities, extension

services, resource studies, and technical assistance. Together, these loan/

grant papers pave the way for a strong and vital agricultural program in the

high selva of Peru, especially around the Tarapoto region. One drawback to

the Tarapoto region is the lack of a substantial well trained ICP oriented

staff for collaborative research. Other areas of Peru visited had more

staff and facilities than did the Tarapoto region. Nowhere in these documents

is there a clean committment to crop protection as a vital component. By

attaching such a component through a Title XII CRSP on ICP, the AID mission

programs in Peru would be strengthened and, at the same time, by having this

enormous amount of infrastructure and activity in the public agricultural sector,

such an ICP program would have a framework around which to work and a support

system not possible under normal circumstances.

POTENTIAL LINKAGES WITH ICP TITLE XII PROGRAMS: CONCLUSIONS

Of the countries visited by the Latin American site team, Peru would

provide the most logical linkage for an in-depth ICP Title XII program. The

program, we feel, should link with priority development regions of the country,
•

such as the Tarapoto area in the selva alta, and should embrace all aspects of

a pest management program. The Tarapoto area is a typical humid, high, tropical

environment and the information gathered from a study in that area, we believe,

will be relative and easily transferred to other areas of the American humid

tropics and subtropics. A study involving samoling procedures, establishing

economic thresholds, deploying supervised control experts (scouts), developing

workable delivery systems and decision-making processes all across the range

of pest problems (weeds, insects, pathogens, vertebrates, nematodes) and tuned

to the cropping pattern of the area is needed. This, in itself, is a research

project -- how can the package be put together and made to function, and how

can such a package be transferred to other areas? Bothfue smaller research area,

. the area of interactions of pests within and among crops in a cropping system,

is at the heart of the program.

Because of AID's interest in developing the selva alta (AID/Peru 1978) and

in developing the public agricultural sector through strengthening the research,

extension and education components (AID/Peru 1980, REE), it seems logical to

link with these projects.
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Colombia, we feel, is another country with potential for Iep Title XII

linkages. The most likely institution for such linkage is ICA (with the

National Planning Department, Appendix H). Because the AID mission is leaving

Colombia, we believe a limited involvement is in order, one that focuses on

the strengths of ICA and that addresses problems that continue to pose serious

threats to crop production in tropical Latin America. Plant pathogenic virus

and mycoplasmas fit the above criteria. We strongly urge a linkage with ICA

to solve virus epidemiology problems in basic food crops. Once a project of

this nature took hold, we feel it could easily move to neighboring countries

such as Costa Rica.

Identification services are scarce in the developing world. Many problems

could be solved more rapidly and easily if the causative agent were known. This,

of course, would open the literature and allow one to find possible control

measures. We feel it highly desirable that CATIE , perhaps in conjunction with

the University of Costa Rica, develop the capacity to make identifications of

important pest species, especially in the areas of entomology, virology, and

nematology. A similar program should be funded for INIA and UNA, La Molina.

These same institutions could serve as postgraduate training centers in ICP,

along with CIAT, CIP and CIMMYT.
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APPENDIX A

INSTITUTIONS AND PERSONS CONTACTED

I. GUATEMALA

A. Instituto de Ciencia y Technologia Agr(colas (ICTA) (Sa Avenida
12-31, Zona 9, Ediftcio El Cortez, Guatemala, C.A.)

Dr. Freddy Alonzo, entomologist, Ph.D. from Michiqan State
University

Dr. Albert Plant, sorqhum coordinator (PH.D. in soils at Texas A &M
Univ.). 12 years in Guatemala; was with American Potash Institute

Ing. Hugo Cordova, corn breeder; production specialist
assigned to ICTA by CIMMYT and AID

Ing. Jorge'Pineda, sub-gerente general de ICTA
Ing. Hugo Orzco, ICTA at Chimaltanango; bean breeder from

CIAT; a Colombian
B. Regional Office for Central American Projects (ROCAP/AID)(8a Calle

7-86, Zona 9, Guatemala, C.A.)
Mr. Donald R. Fiester, Agricultural Coordinator will move to

Washington, DC as Director DS/AGR/AID
Dr. Eduardo E. Trujillo, CICP/ICR Depart for CA. University

of Hawaii, plant pathologist on assignment with ROCAP
Mr. Robert Hechtman, Acting Assistant Director

C. USAID/Guatemala
tiro James Bleidner, Rural Development Officer
Mr. Clem Webber, in charge of ICTA projects

II. COSTA RICA

A. Centro A ron6mico Tro ical de Investi Ensenanza (CATIE)
Turria ba, Costa Rica

Dr. Eduardo Locatelli, Deputy Director for Training and
Technical Cooperation. Formerly weed scientist on AID/
Oregon State Project. Originally from Uruguay.

Dr. R. Moreno, plant pathologist and cropping systems as
related to diseases~ Includes work on mulches. Originally
from Chile.

Dr. Joe Saunders, entomologist, working on identification of
insect pests of crops and with Myron Shenk on effect of
mulches vs. tillage on insects of corn.

Myron Shenk, weed scientist on AID/Oregon State Project
Dr. Luis A. Navarro, agricultural economist. Originally from

Chile.
Dr. Arnold L. Erickson, Administration
Dr. Andrew B. S. King, entomologist
Phil Shannon, entomologist

B. College of Agriculture, University of Costa Rica, San Jos~
(Ciudad Universitar;a Rodrigo Facio)

Ing. Jorge M. Delagado M., Dean
Dr. Jorge Fonseca, Head, Agricultural Economics
Dr. Gilbert Fuentes, Entomologist, Ing. Agr.
Dr. Luis Carlos Gonzales, plant pathologist
Ing. Enrique Orologo, entomologi~t, with Entomology Museum

\
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C. USAID/Costa Rica
Robert N. Mowbray, Rural Development Officer, going to Jamaica

in June as ROO.
D. Church group visiting CATIE

Ralph van Dixhorn, many years in Ecuador with a church mission
and later with AID. Now looking at a position in Barquisimeto,
Venezuela with church groups to set up agricultural communications
center for small farmers. P.O. Box 1004, West Bend, WI 53095.

De artamento Nacional de P1aneacion
Calle 22, 13-19, Piso 9, Bogot~

Dr. Nohora Bateman, Head, Technical Cooperation Division
Dr. Alicia Romero M.• Agricultural Planning Officer

Instituto Colombiano Agropecuario (ICA)
(Calle 37, 8-43, Piso 8, Edeficio Co1gas, Apartado Aereo
7984, Bogota)
Dr. Manual Alvarez R., Subdirector. in charge of research

(did not meet him).
1. Tibaitata Re ional Ex eriment Center

Apartado Aereo 151123, Bogot
Dr. Jaime Navas A., Head. Agronomy Division
Dr. Jesus Arias F.• Leader, multiple cropping (Ph.D.

Iowa State Univ.)
Ing. Luis A. Valbuena T., Leader. multiple cropping in

Bogota Region
Dr. Carlos Rodriguez Amaya, Head. Agricultural Engineering

Division (M.S. Univ. Ill .• Ph.D. Colorado State Univ.)
In9. Fabio Higuita. horticulture (M.S. Michigan State Univ.)
Dr. Giro A. Villamizar Martinez, Leader, communications

(Ph.D. Texas A &MUniv.)
Dr. "Gi1berto Vejarano M., communications
Dr. Lazaro Pasada. Leader. entomology
D~. Ingeborg Zenner-Polan{a, entomologist
Ing. Aristobu10 Lopez, entomologist
Ing. Nhora Ruiz, curator of entomology collection
Dr. Pablo Buritica Cespedes. Leader, plant pathology; fungal diseases
Dr. Gerardo Martinez Lopez, virologist (Ph.D. Univ. of Ill., recent

sabbatical at OARDC. Wooster. OH).
Ing. Luz Marina de Cujia, virologist
Ing. Concepci6n de Luque. virologist
Ing. Vincent Flores. Agricultural economics (M.S. Univ. Nebraska)

2. Palmira Regional Experiment Center (Apartado Aereo 233, Palmira)
Or. Ramiro de la Cruz, Regional Director of Research; Head.

plant physiology; weed control programs (did not meet)
Ing. Gilberto Bastidas. Leader, legume program; legume breeder
Dr. Jorge I. Victoria, Leader, plant pathology; bacteriologist

(M.S. Cornell Univ.; Ph.D. Univ. Wisconsin). Working on
diseases of beans and soybeans.

B.

III. COLOMBIA

A.
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lng. Gustavo Granadas, virologist (receiving Ph.D., Univ.
Wisconsin), (did not meet).

In9. Olivero Cardereas, weed control in corn and soybean
(did not meet).

lng. Raul Vanla, weed control in legume crops (did not meet).
lng. Francia de Agudelo, nematologist and virologist

(M.S. at ICA, Tibaitata).
Dr. Fernando Arboleda, corn breeder (M.S. and Ph.D., Univ.

Nebraska).
lng. Francisco Ocampa Rojas, national coordinator, cacao

program. (M.S. at CArIE).
lng. Fulvia Garcia R., Leader, entomology program. Biology

and control of Scaphytopius fuligenosus, the vector of
machismo disease of beans and soybeans (M.S. at ICA,
Tibaitata).

lng. Bertha A10mia de Gutierrez, entomologist. Biological
control and insect biology (M.S., Univ. Naciona1 de
Colombia and ICA Tibaitat[, 1979).

lng. Raul Varela, agronomist. Interested in obtaining
overseas Ph.D. in Rhizobium-related 'research on legumes.
ICA has made scholarship available to him.

C. Rohm and Haas Colombia, S.A. (Carrera 15, No. 87-86, Piso 20,
Apartado A~reo 90606, Bogota)

lng. Rodo1fo Briceno Velasco, Director, department of
agriculture (M.S. with Ken Buchholtz, Univ. Wisconsin).

Luis F. Sandoval C., Head, Department of Research and
Development in Cali (Avenida 6a. A. Norte No. 24 N-56,
Apartado Aereo 6664, Cali, Colombia). Cooperates with
Dr. Leihner, CIAT, on cassava weed control.

D. USAID/Colombia (Calle 28, Carrera 100, Torre A, Piso 14, Bogota)
Mr. Jerry Martin, Mission Director (did not meet).
Dr. David H. Schaer, Rural Development Officer. Trained

as veternarian, wJll join AFR/DR in Washington, D.C.
by July 1, 1980.

E. Centro lnternacional de Agricu1tura Tropical (CIAT)
(Apartado A~reo 67-13, Cali, Valle, Colombia)

Dr. John L. Nickel, Director General (Ph.D. in Entomology,
Univ. Calif., Berkeley).

Dr. Fernando Fernandez, Coordinator, training and conferences;
plant scientist.

Dr. Fritz Kramer, Coordinator, Communications Support Unit.
Mr. Fernando Mora, Head, Public Information Office
Dr. Douglas R. Laing, Physiologist, Associate Dir~~tor .

General, Research (Ph.D. Iowa State Univ.; from Australia).
Dr. Aart van Schoonhoven, entomologist, coordinator, bean

program (Ph.D. Kansas State Univ.; from Holland).
Dr. Jeremy Davis, bean breeder (Ph.D. Cambridge). Multiple

cropping of corn and beans.
Dr. Francisco J. Morales, bean virologist.
Dr. Peter H. Graham, microbiologist, bean program (Ph.D. Perth);

has worked with mulches in beans.



-4-

Dr. Silvio H. Orozco, bean breeder attached to ICTA,
Guatemala (met him in Guatemala).

Dr. John H. Sanders, agricultural economist, bean program
(Ph.D. Univ. Minnesota).

Dr. Howard F. Schwartz, bean pathologist
Dr. Richard Christie, plant virologist, Univ. of Florida,

visiting CIAT for one month.
Dr. Michael D. Thung, bean program agronomist. Conducts

preliminary yield trials and works on production problems
including pest control.

Dr. Reinhardt Howeler, soil scientist in cassava program.
Works on soil fertility and production practices. (Ph.D.
Cornell Univ.; from Holland)".

Dr. Dietrich leihner, agronomist, cassava program. Works
on cultural practices. (Ph.D. Univ. Giessen, Germany
with research at CIAT, Colombia).

Dr. John K. lynam, agricultural economics, cassava program.
(Ph.D. Stanford Univ.).

Dr. Julio Cesar Toro, agronomist, cassava program.
(Ph.D. Purdue Univ.).

Dr. James M. Spain, soil scientist, pasture development,
stationed at Carimagua, Colombia. (Ph.D. Purdue Univ.)

Dr. Carlos E. lascano, animal scientist, tropical pasture
program (Ph.D. Texas A &MUniv.).

Dr. Mario Calder6n, entomologist, tropical pasture
program.

Dr. Eugenia de Rubinstein, economist, tropical pasture
program. (Ph.D. Univ. Minnesota; from Chile).

Ing. Joaqu1n Gonza'lez, agronomist, coordinator, rice
program. (M.S. Cornell Univ.).

Ing. Johnson E. Douglas, coordinator, seed unit. (B.S.
and M.S., Purdue Univ.).

Ms. Trudy Brekelbaum, editor, library and Documentation
Unit.

Ms. Susana Amaya, editor, library and Documentation Unit.

F. CIAT visitors
1. Persons at CIAT to Teach Seed Technology Course

Dr. A. H. Boyd, Mississippi State Univ.
Ing. Edgar Cabrera, working on Ph.D. in seed

technology, Mississippi State Univ.
Ing. Carlos Herrera, General Director, Hortus S.A.

seed company (las Camelias 790, San Isidro, Casilla
1544, lima, Peru).

2. Persons at CIAT from Brazil to Talk on Alcohol from Cassava
Mr. Thorio Benedro de Souza lima, Assistant to the

Director, Petrobras (Av. Republica do Chile 65-23,
Rio de Janeiro) .

Mr. Urband Stumpf, Aeronautical Technical Center (CTA),
San Jose Dos Campos, San Paulo}; head of engine research.

Mr. Tobias Barreuto de Menezes, head, industrial fermentation,
Food Technology Institute (ITAl), Campinas.

,

. .

.. .
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IV. PERU

A. Ministry of Agriculture and Food
Ing. Hugo Casas, Cuzco District; works as corn extension

specialist.
Ing. David Mena, Head, Cuzco District, extension specialist.
Ing. Miguel Oscar Soto P., entomologist, stationed at Vista

Florida, Chiclayo.
Dr. Victoria Rios R., plant protection specialist stationed

at Vista Florida, Chiclayo.
Ing. A'iberto Pisfil Llantor, entomolo!']ist. specialist in

equipment calibration, stationed at Vista Florida, Chiclayo.
Ing. Roger Cirgahuala Q., Director of Extension and Ministry

of Agriculture for Northern Region.

B. Instituto Nacional de Investi aci6n A raria INIA
Sinchi Roco 2728, Llnce, Lima

Dr. Javier Gazzo Fernandez D. Avila, Executive Director,
formerly chemistry professor. .

Dr. Carlos Valverde Suarez, Adjunct Executive Director,
soil scientist (Ph.D. Purdue Univ.).

Ing. Pedro Gonz~lez, Subdirector in charge of research.
Ing. Jorge Ferreyros Flores, economist.
Ms. Kathy Marla Alva G., Public Relations .

1. Centro de Introducci6n y Cria de InsectosUtiles (CICIU),
part of INIA. Located on La Molina Experiment Station but
operated autonomously .
Ing. Juan F. Pacora Rosales, Head, entomologist.
Ing. Luis Valdivieso Jara, entomologist.
Ing. Mary Whu de Araujo, entomologist.
Ing. Elisabeth Nunes Sacarias, entomologist.

2. La Molina Experiment Station (Apartado 2791, Lima 1)
Ing. Manuel Llaver1a, Director.
Ing. Pedro'M. Gonzales A., Associate Director.
Ing. Manuel Delgado Peralta, entomologist, potato program.
Ing. Angel Oviedo A., Head, Department of Plant Pathology.
Ing. Renzo Urdanivia T., virologist, legume program.
Ing. Eleodoro Herrera Alvarino, Head, Department of Nematology.
Ing. Graciela Mendoza, plant pathologist, works on wheat rot.
Ing. Junenai Salas, nematologist. .
Ing. Oscar G. Bullon Ferreyra, weed scientist, in charge of

herbicide registration for Peru; worked in Tarapoto 1969-1975.
Ing. Feliciano Avalos, entomologist, legume program.

3. Tara oto Ex eriment Station, El Porvenir {Jr. San Martin No. 533,
Apartado 9, Tarapoto
Dr. F. Oswaldo Vargas G., Director
Ing. Dario Maldonado V., coordinator, research planning for

the Northeast Region.
Ing. Cesar R. Valles, plant pathologist, works on seed quality

(spent summer 1979 at Univ. of Illinois with INTSOY program).
Ing. Edison Cardenas Ramos, entomologist. cooperating with

INTSOY pest manageMent program.
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Ing. Alfredo Solorzano Hoffman, research planning office,
working on technology transfer.

4. Cuzco Ex eriment Station and headuarters for Cuzco District
Lechugal 401, Cuzco

Ing. Cesar Quevedo, Director
Ing. Miguel Angel Pacheco, potato specialist
Ing. Erick Yabar Landa, entomologist
Ing. Roberto Horqque Ferro, 1egume program

headquarters in Anta Substation
5. Chicla 0 Ex eriment Station, Vista Florida and Northern Re ion

Apartado 116, Chiclayo
Ing. Pompeyo Contreras Montenegro, Director of Northern

Region.
Ing. Jorge Paz Torricelli, Head of research assessment

for Northern Region.
Ing. Luis Navarrete Guzm~n, Head of research projection

for Northern Region.
Ing. Jose Hernandez Leyton, Director of Vista Florida,

rice agronomist
Ing. Alberto Cueva Angulo, Director of Huaraz Experiment

Station Callejon de Huaylas.
Ing. Felix Chicoma P., Head, Department of Plant Protection.
Ing.Jorge Velez G., agronomist, rice program, weed control.
Ing. Walter Larzarte P., soil scientist, analyses samples.
Dr. Victorio Garc{a, coordinator, bean program, plant

pathologist (Ph.D. Cornell Univ.).
Ing. Angel Gastelo M., breeder, soybean program.
Ing. Rafael Olaya V., rice pathologist. .
Ing. Consuelo Higaonna, plant pathologist, diagnostic center.
Ing. Elva Llontop C., Head, Department of Plant Pathology,

works on bean viruses, chickpea Fusarium problems.

c. Universidad Nacional Agraria (UNA), La Mol ina (Apartado 456, Lima)
In9. Mario Zppata Tejerina, Chancellor, entomologist (M.S.

Texas A &MUniv.).
Ing. Guillermo Parodi Vera, Vice-chancellor, pasture management

specialist.
Ing. Francisco Delgado de la Flor, Head, horticulture research

program (M.S Turrialba, Costa Rica). .
Dr. Fausto H. Cisneros Vera, Head, Department of Crop Protection,

entomologist and Director of Graduate Studies. (M.S. North
Carolina State Univ.; Ph.D. Univ. of California at Riverside).

Dr. Saloman Helfgott, weed scientist (Ph.D. with Dr. Ashton,
University of California at Davis).

Or. Teresa Icochea, plant pathologist.
Or. Enrique N. Fernandez-Northcate, plant pathologist, works on

resistance to viruses of potato and vegetables.
Ing. Ricardo Mont Koc, plant pathologist, works on resistance to

cereal diseases.
Ing. Cesar Fribourg Solis, plant pathologist, works on viruses

of potato and citrus.
Ing. Jaime Castillo Loayza I plant pathologist, works on corn

viruses.

t

•
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Ing. Leonor Mattos Calderon, plant pathologist, works on diseases
of legumes and on seed pathology.

Ing. Manuel Canto Saenz, nematologist (at Cornell receiving Ph.D.).
Dr. Julio A. Echevarrea, Head, Agricultural Economics Department.

(M.S. at Univ. of Minnesota, Ph.D. at Iowa State Univ.).
Ing. Ricardo Sevilla P., Director, National Corn Program .
Ing. Alfonso Cerrate V., agronomist, National Corn Program.

(Ph.D. Univ. Nebraska; also studied at Iowa State Univ. and
at Purdue Univ.).'

Ing. Roberto Centreras Malaga, National Corn Program, stationed
in Callejon de Hualas, works on technology transfer to small
farmers.

Ing. Juan Herera, entomologist, cotton.
Ing. Jorge Saramiento, entomologist, corn.
Dr. Menandro Ortiz, entomologist, in charge of entomology museum.

D. Universidad Nacional Pedro Ruiz Gallo (Apartado 10, Lambayeque)
Dr. Carlos Panizo, Director of Research, virologist (Ph.D.

North Carolina State Univ.).
Ing. Alberto Jimenes, plant pathologist, fungal root rots.
Ing. Enrique Cabanillas Q., nematologist. (M.S. Univ. Florida).
Ing. Angel Diaz Celiz, botany taxonomist, including identification

of weeds.
Ing. Luis Cerna Bazan, weed scientist. (M.S. Sao Paulo, Brazil).
Ing. Pedro Arbulu Diaz, economist .
Ing. Manuel Torres, Head, Department of Entomology.
Ing. Luis Castillo, Director of Extension, rice extension

specialist.

E. Universidad Nacional, Cuzco (Apartado 367, Cuzco)
Ing. Rene Chaves Alfar, plant breeder
Ing. Roberto Mendoza, plant breeder
Dr. Josl A. Escalante G., Head, crop protection (did not meet).
Ing. Luis Sumar Kalinoski, entomologist, worked on muna and

its effects on insects of potato (did not meet).,

F. Union Carbide Pan-America Inc. (Apartado 165, Lima 18).
Ing. Pedro Alcala, entomologist
Dr. Carlos Olivares
Ing. Benjamin Rey Tordoya, Head of product development, RODVA

(Av. Los Ferroles 349, Urbanizacion Bocanegra, Lima).

G. Rhone-PoulencAndina S.A. (Gral. Iglesias 608, Lima 18).

Ing. Nelson Larrea Lora, Technical Assistant
Ing. J. Manuel Lucena Ugaz, weed scientist (M.S. CIAT, with

Jerry Do 11 ) .

H. BASF Peruana S.A. (Oscar R. Benavides 5915, Callao 3, Casilla 3911,
Lima 10).

Ing. Telmo de la Cruz M., Agricultural section

\
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I. CIBA-GEIGY, South America Agrochemical Division (Av. Larco
l013-0f. 202, Lima 18).

Ing. Juan Rodolfo Vidalon V., teaches beginning weed science
course at UNA-La Molina.

J. Ja anese Corn an S ecializin in FreezinVe etables {Av. Sta. Marfa
139-4, Miraflores, Lima.

Dr. Alfredo Montes, Freezes carrots, beans, peas, broccoli
for export to Japan. Works on post harvest physiology of
vegetable crops (Ph.D. Univ. Florida).'

K. USAID Mission/Peru (Av. Espana 386, Lima)
Mr. Leonard Yaeger , Mission Director
Mr. John B. O'Donnell, Rural Development Officer
Dr. Loren L. Schulze, Agricultural Specialist, in charge of

in-country Title XII CRISP's.
Mr. Jack D. Rosholt, in charge of Tarapoto Development Program.
Mr. John Davison, Comptroller
Mr. Steve Whitman, Lawyer
Mr. Ed Kadunc, Loan Officer
Mr. Manuel Gonz~lez, Research, education, and extension

project director for Tarapoto area.
Ms. Liliana Cruz C., typist

L. Centro Internacional de la Papa (CIP) (Apartado 5969, Lima)
Dr. Richard L. Sawyer, Director General
Dr. Manuel Pina, Head, training and communications. (Ph.D.

Texas A &MUniv.)
Dr. Parvis Jatala, Head, Department of Entomology and Nematology,

nematologist (Ph.D. Oregon State Univ.).
Dr. Syed Anwan H. Rizvi,breeder/virologist.
Dr. Juan Landeo, breeder/geneticist (Ph.D. Univ. of Wisconsin).
Ing. Herbert Torres M., plant pathologist, working on wart

diseases (CIP, Huancayo, Santa Isabela 1996, Huancayo).
Met in Anta Experiment Station near Cuzco.

Dr. John Niederhauser, consultant for regional Central American
potato project. Met in Costa Rica.
(2474 North Camino Valle Verde, Tucson, AZ 85715).

Dr. William J. Hooker, Head, ~partment of Plant Pathology,
Potato virus specialist, author of Potato Disease Canpendium
(Ph.D. University of 1./jisconsin).

•

\



APPENDIX B

SOME IMPORTANT WEEDS IN'THE AREAS VISITED

• Atlantic Zone of Costa Rica

Annual A
or

Scientific Name Fami ly Perennial P

Cynodon dactylon Gramineae P
Digitaria spp. II A
Eleusine indica II A
Panicum maximum II P
Panicum fasciculatum II A
Paspalum paniculatum II P
Paspalum virgatum II P
Rottboellia exaltata II A
Setaria barbata II P

Cyperus rotundus Cyperaceae P

Amaranthus spp. Amaranthaceae A
Bidens pilosa Compositae A

• Drymaria cordata Ca ryophyll aceae A
Hemidiodia ocimifolia Rubiaceae A

Cauca Valley of Colombia

Annual A
or

Scientific Name Family Perennial P

Cynodon dactylon Gramineae P
Digitaria spp. A
Echinochloa colonum A
Echinochloa crus-galli A
Elusine indica A
Oryza sativa (red rice) A
Panicum maximum P
Paspalum virgatum P
Rottboellia exaltata A

" Cyperus rotundus Cyperaceae P

• Amaranthus spp. Amaranthaceae A
Bidens p·ilosa Compositae A
Euphorbia spp. Euphorbiaceae A
Ipomea spp. Convolvalaceae A
Portulaca oleracea Portulacaceae A



Irrigated Coast of Peru - La Molina

Scientific Name Famil y

Annual
or

Perennial P

. .

Amaranthus spp.
Chenopodium album

.Chenopodium hirsinus
Datura stromonium
Galinsoga spp.
Nicandra physalodes
Portulaca oleracea
Trianthema portulacastrum

Jungle Area near Tarapoto, Peru

Echinochloa spp.
Imperata cylindrica
Rottboellia exaltata
Cyperus rotundus
Ipomea spp.
Sida spp.

Amaranthaceae
Chenopodiaceae

II

Solanacae
Compositae
Solanaceae
Portulacaceae
Aizoaceae

Gramineae
II

II

Cyperaceae
Convolvulaceae
Malvaceae

A
A
A
A
A
A
A

A or P

A
P
A
P
A
A

•
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APPENDIX C

SCH: DISEASES OF IMPORl'ANI' SMALL FARv1 CROPS IN

CENTRAL AMERICA, COICMBIA AND PERI

Banana (Musa sapientum L.)

o:mron Nama

sigatoka

bacterial wilt

wilt (Panama Disease)

black end

R:>xana Disease

CuCllllll::x:!r l-bsaic

nanatodes

lesion nenatode

z:oot knot nanatode

leaf spot

stan rot

Causal Organism

MyOOj{haerella rrusioola (ceroospora nusae)
(Bla Sigatoka becane very inp:>rtant
in Costa. Rica last year)

Pse\ld::m:)nas solanacearurn

FUsarium oxysponIll f. sp. cubense

Gloosporium rnusa.rtJY\

virus

virus

Ie.cbpholus similis

pratylenchus nusicola

Meloidogyne spp.

Cordana musae

El:Wi.nia cJu:ysantheum

...

Barley (Hordeum vulgare L.) and ~t (Triticum aestivun L.)

camon Name

rust

barley yellow dwarf

powdery mildew

scald

culm rot

smuts

causal Organisn

Puccinia graminis
Puccinia recondita
Puccinia striifonnis

virus

EJ:ysiphe graminis

RhY!1chosporium seca.lis (barley only)

Sclerotium rolfsii

ustilago spp.

•

•
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Bean (Phasoolus wlgaris L.)

angular leaf spot

powdezy mildew

web blight

rust

halo blight

cx:mman blight

anthracnose

Rhizoctonia root rot

SClerotinia wilt

root rot

Ascochyta leaf spot

white spot

ashy stan blight

root knot nenatodes

downy mildew

O1cumber l-bsaic

Bean Ccmron M:>saic

CUrly Top

Bean Yellow M:>saic

Pythium root rot

southern blight

-2-

Causal Organism

lsariopsis grisoola

Erysiphe polY<]?ni

Rhizoctonia microsle:rotia

Uranyces phasooli f. sp. typica

Pseucbronas phasoo!ioola

xantloronas phasooli f. sp . fuscans

Q:>lletQtrichun lindanuthianun

Rhizoctonia solani

Sclerotinia sclerotiorun

Fusariun solani f. sp. phaseoli

Asoochyta ooltshauseri

Chaetoseptoria wellroanii

Macrophanina phasooli

Meloidogyne spp.

Phytophtlora phasooli

virus

vinIS

vinIS

virus

Pythiun ultinun, P. debaryanun,
~. aphanideDnattml-

Sclerotium rolfsii



Cabbage (Brassica oleraceae L.)

carmon Narre

black rot

drop rot

gray leaf sp:>t

brown rot

downy mildew

yellows

black leg

powdery mildew

oottan rot

stan rot

rrosaic

root kn:>t nematodes

CassaVI3. (Manihot ~sculenta Crantz)

camon NaIre

bacterial blight

cassava rrosaic

Cassava oc::mTOl1 rrosaic

witches broom

brown leaf spot

white leaf sp:>t

blight leaf sp:>t

Cassava ash

suPerelongatian

stem rot

root rot

root rot

-3-

causal organism

Xanth.crronas campestris

SClerotinia sclerotio:run

Alternaria brassicae

Alternaria brassicicola

Peronosp:>ra parasitica

Fusarium oxysporum f. sp. conglutinans

Phcma lingam

Erysiphe polygoni

Rhizoctonia solani

EI:winia carotovora

Virus

Meloidegyne sp.

causal Organism

Xantharonas rranichostis

virus

virus

mycoplasma

cercosp:>ra henningsii

Cercospora caribaea

Cercosp:>ra vicosae

Oidium manibotis

Sphacelana rranimtlloola

Glanerella cingulata

phytophtrora drechsleri

SClerotium rolfsii

•



bacterial stem rot

ooncentric-rinj leaf spot

anthracnose

rust

Citrus (Citrus sp.)

o:mron Name

scab

PQ\'rlery mildew

pink disease

brown rot

blight

blue nold

anthracnose

rrelanose

•
Tristeza

Psorosis

Xyloporosis

Exooortis

Citrus stub1::x:>m

Papaya. ringstnt

foot rot

gumosis

lesion nematode

nanatode
•

Cbffee (COffea arabica L.)

Q:mlon Name

bram stnt

scald

nx>ster's eye

-4-

Enrlnia sp.

Phcma sp.

Cblletotrichlll\ maniootis

Uranyces spp.

causal Organisn

Elsinoe fawcetti

Oidium tingitaninlll\

Corticilll\ salloonioolor

Phytophtinra citrophtb::>ra

Phytophth:>ra palmivora

Penicillilll\ italicun

Glanerella cingulata

Diaporthe citri

virus

virus

virus

virus

virus

virus

Phytephtb::>ra parasitica

Botrytis cinerea

Pratylenchus sp.

Tylenchulus semi-penetrans

causal Organisn

ceroospora coffeicola

Phana costarricensis

Mycena citrocolor



\\Ound disease

thread blight

damping-off

pink disease

dieback

leaf sJ.X)t and stan rot

rust

zonal leaf SJ.X)t

Mancha mantecosta

root knot nanatode

root lesion

secondary root rot

Sclerosis

-5-

Ceratocystis firobriata

Pellicularia koleroga

RhLzoctonia solani

COrticium salnonioolor

COlletotrichun coffeanun

Myrotheciun roridum

Hemileia vastatrix

cephalosporiun zonatum

~loidogyne spp.

Pratylenchus sp.

Ibsellinia. bunodes,

Sclerotiun ooffeicolun

..

COm (Zea mays L.) and Sorghun (Sorghun vulgare Pers.)

camon Name

stalk rot

leaf blight

rust

ear rot

brorm spot

gray leaf spJt

yellow leaf spot

tar spot

Maramius leaf spot

smut

Ceroosporella leaf spot

causal Organism

Gi.bberella zeae (Fusarium grarninenun)

Gibberella fujikuroi (Fusariun nonilifome)
HelmintlX>sporium turcicurn, !!. maydis,
H. carbonum

Puccinia 50rghi (~. p:>lysora)

Rhizoeus spp.~ spp.
Penicllliun spp., Glbberella zeae, Fusarium spp.,
nipl6dia spp. --

Physodenna maydis

ceroospora zeae;naydis and f. sorghi

Phyllosticta sp.

Phyllachora maydis
..

Marasmius sp.

Ustilago maydis

cercosp:>rella sp.



"
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M:>sa.ic, Maize r-t:>saic Virus,
Corn Stnmt, Spiroplasm,
Maize Rayado Fino Virus,
Myccplasms, Maize Chlorotic
CWarf Virus, Maize £Marf
r-Dsaic, Sugarcane r-t:>saic, Maize
PayaCb COll.l1t>ian::>, etc.

Cbwny mildew

anthrac:rDse

ZOnate leaf spot

<ilion (Allium~ L.)

camon Narre

downy mildew

meek rot

black roc>ld

blue roold

purple blotch

Fusariun root rot

bacterial soft rot

bulb nematode

damping~ff

white rot

black stalk rot

Papaya (.COrica papoiya L.)

ring s};Ot

mot rot

root rot

fruit rots

-6-

NlIrerous viruses arrljor myooplasmas

SClerospora graninicola

Cblletotrichum graninicola

Gloeocerrospora sorghi.

causal Organism

PeroI1Ospora destructor

Botrytis allii; ~. byssoidea; B. squanosa

Aspergillus niger

Penicilliun sp.

Alternaria porri

Fusarium oxysporum f. cepae

COlletotrichun circinans

El:winia carotovora

Ditylenchus dipsaci

Rhizoctonia solani

SClerobinia cepivorun

Starphylium ootEYOsun

causal O!'ganism

midentified virus

Phytophthora palmivora

Pythiun aIilanidenratum

various fun;Ji



Pea (Pisurn sativum L.)

root and stan rots

leaf SIX>t

root knot naratode

R::>tato (Solanun tuberosum L.)

late blight

early blight

cx:mncn scab

brown rot

soft rot

blLack scurf

root knot naratodes

Colden nanatode

Potato virus X, Potato virus A,
Potato virus YI Leaf Role virus

root rot

southern blight

black leg

Rice (~~ sativa L.)

Cbmnon Name

rice blast

sheath spot

brown spot

white leaf

black sheath rot

-7-

Causal Organism

Fusarium (rrost irrportant) I Rhizoctonia ,
~unl Sclerotinia I Macrq:>1Dmi.na I

Ap anyces.

cercosp:>ra lathyrina

~loidogyne spp.

Causal Organisn

PhytophtlDra infestans

Alternaria salani

Streptanyces scabies

Pseud:nonas solanacearum

El:winia carotovora

Rhizoctonia salani

~loidogyne spp.

Glol:xxlera sp.

viruses

Fusarium spp.

Sclerotium rolfsii

EIwinia atroseptica

Causal O;rganism

Piricularia oryzae

Corticium sasakii

Helminthosporiun oryzae

virus

Ophiobolus oryzinus

..



•

SOybean (Glycine~ L.)

cmm:n Name

downy mildew

soybean nosaic

bean yellow rosaic

c,plden nosaic

bacterial pustle

brown stot

anthracrx>se

pod and stem blight

machi.sno

'Ibbac:x::o (Nirotiana tabacum L.)

Ccrmon Ncme

root kn:>t nematodes

blue rold

black shank

tobac:x::o rosaic

black leg

-8-

causal Organism

PeralOSp?ra manshurica

virus

virus

virus

xantb:JtDnas phaseoli

Septoria glycines

Colletotrichun trlmoatun

Diaporthe phaseolorun

causal Organism

Peloidogyne spp.

Peron:>spora tubacina

PhytophtlDra parasitica

virus

EIWini.a carotovora

Tarato (Lyoopersicon esculentun Mill)

Cc:Imon Nane Causal Organisn

late blight phytophthora infestans

early blight Alternaria solani

.. anthraCIDse Colletotrichun ph:m:>ides

bacterial canker CoryneJ::acterium michiganense

bacterial wilt Pseud:Ita1as solanacean:m

leaf rold Cladosp:>riun fulVlI1\

Fusarium wilt Fusariun oxySp?run f. sp. lyoopersici

leaf sp:>t Septoria lyc:q>ersici

root knot nanatode Meloici?gyne incognita



root necrosis (IlEmltode)

Spiral nanatode

Potato lteaf Ibll

'IMV

peruvian Tanato Virus

fruit rot

leaf spot

-9-

pratylenchus pratensis

Heliootylenchus sp.

virus

virus

virus

SClerotinia sp.

St:a!J?hyliun sp.

•
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KH!G, A.B.S.* Provisonal list of Insect and mIte pests of food crops
In Central kerica.** Turrfalba, Costa RIca, CATIE 1978.9p.

SUMMARY

ThIs paper presents a provIsIonal lIst of common Insect and mIte
pests found by the author on some crops grown by small farmers In Costa
RIca, Nicaragua and Honduras from 1975 to J977. Detarls of tho regrons
where they were found and of the type of damage are rncluded for th~

followIng crops: maIze) vIgna) sweet potato) cassava) curcubltae, to­
mato and egg-plant) dasheen and pigeon pea. Although thIs lIst Is In­
complete, It was nevertheless consIdered useful In gIving a workIng
base, and to serve as a provIsIonal Index to the rnsect pest reference
collection at CATIE.

This publIcatIon forms the second part of the progress report of
the entomologIst, attached to the CATIE small farmer croppIng systems
programme, for the UK gcvernmcnt Hlnlstry for Overseas Development.

RESUMEN

Se presenta una lista provIsIonal de las plagas mas comunss, encon­
tradas por al autor, en algunos cultivos producldos por pequenos agrr­
cultores en Costa Rica, NIcaragua y tlonduras desde 1975 hasta 1977.
Se Incluye informacion de las regiones donria se los ha encontrado y del
tlpo de dano causado on los sigulentes cultlvos: mafz, frlJol, caupT,
camote, yuca, repollo, rabano, peplno, tomate y berengena, taro y gandul.
Esta llsta no es completa, sIn embargo se consldera que podrfa ser una
base util para el trabajo de entcmologia y servlr como Indice provisIo­
nal para la coleccIon de referencia de Insectos del CATIE.

Esta publlcaclon as la segunda parte del Informe de progreso del
autor, quien trabaJa para al programa de SIstemas de Cultivos para Pe­
quenos Agrlcultores delCATIE; para e1 Mlnisterlo de Desarrollo Ultra­
marIno del Gobierno de Gran Bretana •

.. Ph.D., Entomologist, CATIE

** Second part of the progress report of the entomologIst attached to
the CAllE cropptng systems programme ~ubmitted to the Ministry of
Overseas Development of the U.K. Government.
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PROVISONAl liST OF INSECT AND HITE PESTS OF

FOOD CROPS IN CENTRAL AMERICA*

A.B.S. K'ng**

I . INTRODUCTION

Insects found damagfng crop plants fn the areas visfted 'n Costa Rfca, .,

NIcaragua and Honduras were collected, larvae reared to adult where possfble

and specfmens . sent to the Commonwhealth Instftute of Entomology or to the

Systematic Entomology Laboratory, USDA, Florida for Identification. Basic

biological data were recorded and specimens mounted for the CATIE reference

collection.

HeJor and/or Important pests are ma~ket with an asterisk. Those marked

CA (Central America) a're known to be well dfstrfbuted through out the region.

The letters CR, Nlc, Hond, indicate the countries (Costa Rica, N'caragua and

Honduras) where this Insect was found damaging a specific crop but does no

necessarily mean geographfcal restriction to that country. Altitude or clI­

mate specific pests are so Indicated meaning greater abundance at, not neces­

sarily restriction to that altitude or climatic zone. The park of the crop

attacked Is indicated by the follOWing key:

Leaves (l), Steam cut (C), Roots (R), Tubers (T), Stem-borer (S), Fruit

or seed (F), Shoot borer (Sh), Virus translmlssTon (V), Flowers (Fls)

2. liST OF PESTS

2.1 HAIZE (Zea mays)' Harz

Lepidoptera

Agrotls Ipsl10n Hufn. (Noctuldae)

A. subterranca F.
Hellothls zea Boddie

Hocls latlpes (Gn)

* Spodoptera fruglperda Smith & Abbott

C.A.

C.A.

C.A.

Hond.

C. A.

C.

c.
F

l

elF

•
Second part of the progress report of the entomologist attached to
the CATIE cropping systems programme submitted to the Ministry of
Overseas Development of the U.K. Government.

** Ph.D., Entornolo9lst~ CATIE
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2

C. R.

fHe.

(Mitldulldae) C.R.

C.R.

(Scarabaeldae) C.A.

C. R.

C.R., Hond.

C.R.

Nlc.

C.A.

C.R. 6000 ft.

C.A. low r.lnf.ll

(Chrysomelldae)C.A.

C.R. 6000 ft.

C.R.

(Aphrdldae) C.A.

(Cynldae) C.R.

(Cleadellidae) Hie.

l

R

LV

L

5

5

S,5h

R

R

R

R

R

R

R

R

LR

lR

L

L

L

F

F

4000 ft.C.A.

C.A.

C. R•

C.A.

(pyra I Idac)

s. sunia Gn.

Diatraea 1lneolata Wlk.

. O. guatemalella Schaus

Elasmopalpu5 llgnosellus Zeller

Hemiptera

Aphis maldls (Fitch)

Cyrtomenus sp

Dalbulus maldis (oelong i& w.i

Coleoptera

Anomala clncta Say.

A. dlscoldalls Bates

A. forminosa Bates

Cyclocephala lunulata Bunn.

Lrgyrus nasutus Burm.

*Phyllophaga sp (5 23A) .

Ph. obsoleta Blanch.

* Ph. parvisetls1

* Dlabrotlca baltsata (LeConte)

D. porraeea Har.

D. virldula (F)

Epi trlx sp.

Metaehroma variablle Jac.

Colopter~s postlcus (Er.)

C. stenoidcs Hurr.

•

•

•

•

2.2 BEANS (Phascolus vulgarfs) Frijol,(Vigna sinensIs) cau~r

Lepidoptera
I'



* Agrotis ipsilon Hufn.

* A. subterranca F.

3

(Uoctuldae) C. J!',.

C.A.

C

C

Urb~~us sp nr esmaraldus Butler (Hesperfidae)

t1aruco testu1a1 is Geyer

* Esti9rn~ne ~craea Ivory (Arctildae)

Spodoptera eridania Stoll.

S. fru~ip3r~a (Sm. & Abb.)

Lamproscma indicata (F) (pyra 1idae)

C.R. Low rainfall CL

C.A. C

Hand. L

C.R. F

Hond. LF

C.R. L

Aphis fa~~e (Scop) (Aphididae) C.R. L

* Err.~c:sc~ ~p. scn~u lat.

S • •• I 1 ,.. , (S)
~ISSI~~. Uj .es~lna ay

Stricticeph~la sp.?buh~lus

Strictoiol;u~ s~.

lfaltic:l5 biactcatl.'s (Say.)

Prc~cps i~tipennis (Stal)

Coleo~~

C. R. (4000 ft)

(Cicadellfdae) C.A. (c. R.)

(Mcmbracfdae) C.R.

(Fabr) C.R.

C.R.

(Hfridae) C. R•• Hand.

(Pent~toMldae) C.A.

L

L

L

L(R)

L

L

L

FL

...

Attica sp

Ce rr: tc~: a:: 1"0 ~.: ~ci a t.J

C. ruficornis (01 iv.)

C. ruficornr~ rogcrsi J~c.

c. salvini

O(,,"brotr~il ado1ph.J U~r.

(Chrysomel idae) IHc

Uond. Hie. Low rain- LV
CR (~I~") fall

C.A. Low ra infa 11 LV

C. R. high rainfall LV

C.R. (SW) L

C.R. LV



•

D. balteata (Le Conte)

D. nigrofascrata Jac.

D. octoplagtata Jac.

C.A.
(Guat)

~Hc.

LV

L

L

D. pu1che11a Jac. C.R. L

D. variabi 1is Jac. C.R. L

Oiphaulaca nr. panamae Barber C.R.(SU). Nlc. LR

t~odonota spp C.A. L

Pa ranap racaba wate rhouse i (Jac) C. R. 'L

Promecosoma viride Lef. Nrc. L

Systena S-1 ittera (l) C.R. LV

Exophthalmus Jekel ianus \-Ihlte (Curcu1 ionidae)C.R. L

(*) ~pron godmani (Wagner) (Aplonidae) . Hond •• Nrc. F

Phy110phaga spp

(*)Epi1achna varivestis Muls.

(Scarabaerdae) C.A.

(Cocci nell ii:lae) (El Sa1vador)C.A.

R

L

•

Hymenoptera

Atta spp (Cowpea only)

So1enopsis geminata group

(Fonnicidae) C.R.

C.R.

L

Ring­
barkIng

\

Oiptera

Hylemya p1atura (Meyer):

Acari

01 igonychus sp

Polyphagotarsonemus latus

2.3 S'''EET POTATO (Ipomoea batatas)

lep i dopte ra

Agrius cingulatus F.

(Anthomyirdae) C.R.

(Tetranychrdac)C.R.

(Tarsonemrdae) C.R.

Camote

(Sphrngidae) C.R.

Sh

l

L

L



(Noctuidae)

(Arcti idae)

(Pyra 11 dae)

5

Agrotis ipsilon Hufn.

A. replcta Walk.

A. subtcrranea F.

Dleptina confusalJs Gn.

Eriopyg8 spp.

Monodes doltoidcs Hoschl.

H. nucicolora Gn.

Spodoptera dolichos F.

S. eridania Stoll.

S. latlfascia Walk

Trichoplugia nl Hb.

Ecpanthenia caudata Walk.

Estigmene columbiana Roths.

Compacta hfrtalis Gn.

Megastes sp.

* Polygrammodcs clevata F.

Hemiptera

Complex of Cicadelliaae:

Empoasca, Tylozygus, Catagonia spp.

C.A.·

C.R.

C.A.

C.R.

·C. R.

C.R.

C.R.

C.R.

C.R.

C.R.

C.A.

C.R.

C.R.

C.R.

C.R.

C.R.

C.A.

L,C

L,C

L,C

L

L

L

L

L

L

L

L

L

L

5T

5

5T

L

L

\

Stenygra histria Servo (Cerambycldae) Hond.

(*) Rhyssomatus subcostatus Fahr.(Curculionidae)C.R.

Coleoptera

Oiabrotica adclpha Har.

D. balteata (Le Conte)

Typhorus chalceus Jac.

(*)~. nigritus (F)

(Chrysomelidae)C.A.

C.R.

C.R.

C.R.

L

L

L

L,T

S

T,5
I

..
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Hem; ptera

Anasa andrcsl r,ucr. (Core i dae) C.R. L

•
SOlA~ACAE (lycopersicon esculentum; Solanum melongena' Tomate, Serengena

lep rdop te ra \

C.A. l

C.R., Hond. F,l

C. R. ,Hond. L

C.A. F

C. R, Uond. F, L

C.R. F,L

CR. Hond. L

Agrotis subterranea F.

Heliothis zea noddie

Spodoptera fruglperda (Srn.&Abb~)

S. latifascia Walk.

S. sunia Gn.

Trichoplusia nf Hb.

Coleoptera

Chaetocnema sp.

Hemiptera

Myzus persicae (Sulz)

Phthia picta (Drury)

Halticus bracteatus (Say)

Acarlna

01 igot!ychus sp1

(Noctuidae)

(Aphidldae)

(Core idae)

(Mirldae)

(Tetranychi dae)

C.A.

C.A.

C.A.

C.R.

C

F

L

l

•

2.8 L. OaSHEEN

Hemi ptcra

Corythuca gossypii (Fabr~)

2.9 PIGEON PEA .,,\

(Calocasia esculcnta) Taro

(Tingidae) C.R.

(CaJanus c!Jan)GandGl

L

Lepidoptera

Antlcarsla gemmatalfs (Huba)

He.50this vlrescens (F)

Maruca testulalis Geyer

(~loctu I dec)

(Pyralldac)

C.R.

C.R.

C.R.

L

F

F



•

Hemiptera

Leptog)ossus zonatus (Oallas)

Euschlstus crenator (Fabr.)

Nezara viridu1a (L.)

FITO: 322-78
Abril 26, 1976
AK/mdem

(Core rdae)

(rentatomidae)

C.R.

C.R

C.R.

L.F

•
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UNITED STATES DEPARTMENT OF AGRICULTURE
SCIENCE AND EOUCATION ADMINISTRATION

AGRICULTURAL RESEARCH
NORTHEASTERN REGION
IILTSvILLI AG..ICULTUR..L ..U .....CH CINT.R
IILT'VILLI, M"RVL"ND :10701

June 19, 1980

Dr. Roberto H. Gonzalez
Professor of Entomology
Faculty of Agronomy
University of Chile
Casilla 1004, Santiago, Chile

Dear Dr. Gonzalez:

Please excuse my delay in responding to your letter about reseArch
on and identification of insects and mites of agricultural and plant
quarantine significance. Your letter of Hay 6 did not arrive here
until Hay 22, and my further delay is due to the fact that I have been
"acting" for the Biological Control and Insect Taxonomy position in
our National Program Staff. You may be interested to know that that
position, from which D. E. Bryan retired over a year ago, will be
filled in the near future.

Yes, indeed, I recall our correspondence and discussions about the
critical situation facing insect and mite taxonomic research and
services in general, and the specific situation in Mexico, Central
and South America. As about 10% of the 1/3 million specimens that
our USDA Systematic Entomology Laboratory (SEL) identifies annually
comes from Mexico and Central and South America we are confronted with
the problems almost daily. Although most of the thousands (probably
tens of thousands) of specimens identified by SEL for Latin American
countries have been returned to collections there, and thus, with the
specimens identified locally have helped to build up reference collection~

I fully realize that this can be only a small portion of the reference
material needed. Exchanges of specimens and particularly identification
of Additional specimens by experts throughout the world are needed, along
with many other activitiea and physical improvements to build up
in-country tax~nomic capability.

Dr. Jack Lattin at Oregon State University and I conducted a detailed
survey of taxonomic service needs in Latin America last year; this has
given us 801lle solid statistics that we will be publishing soon.
Dr. Michael Irwin recently participated in a US-AID survey of pest­
managcment research needs, including taxonomic services, in several
Cl!ntrlll lind South American countril!II, and we c:tn expect further detaUed
information on the nature of the rellearch nnd service needs. As
Dr. Lattin and Dr.' Irwin are vltnlty interested in the matters raised
in your letter I am taking the liberty of sendina them copies of your
Hny 6 letter and this reply.
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PI'. Roberto H. Conz.lez
Pase 2

I would be most Interested in corresponding with you in ~re detail about
these matters. I would be especially interested in your views concerning
the place of WHO in assisting with solutions. It has always amazed ~e

that WHO appears to be relatively uninformed and not particularly
involved in the area of identification work.

For many years the USDA had an open-ended identification policy,
identifying practically anything for anyone. Budget and staffing
limitations and increasing need to prodv~. more rcsenrch information
forced us to limit our service to the Western Hemisphere in
June. 1977. We still try to meet all requesta for identifications
from Mexico. and Central and South America.

The box of specimens referred to in your letter of Hay 6 has b~en

received nnd distributed to the SEL taxonomists for identifIcation •
I hope to return the identified material to you shortly •

With regard to your list, "Pest Interceptions from ChUean Fruit Prior
to Mandatory Fumigation Requirements" I have indicated by L (- l1teratu.re)
or S (. specimens) where we have been able to prOVide you with reference
material. The publications are enclosed and the specimens are being sent
under separate cover.

Enclosed here are a few items about our organization that may be of
interest.

I look forward to hearing from you further.

Sincerely yours.

LLOYD KNUTSON, Chairman
Insect Identification And Beneficial
Insect Introduction Institute

Enclosures

cc: H. Irwin
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Coorerlltinlt \YUh
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CF:N'JllAJ. MIEIIICA /\NO PANAMA

UNITED STATES DEPNlTMEtrr OF AGltlCl'LTl1IIE

II£(; 10NAL INSECT lIlENTI FTCAT ION LABORA1'OIIY

Dr. Edward L. Toelel, SYlItpmattr. Entomolo~illt

Entomology Knsenrch l>ivillion, AlIS/lISDA

lIecolllmendations Bearing on the Possible Estllbl1shment

SmVEY OF (;OT.LECTIONS, ENTOMOJ.(XlTCAI. 1.1I11lAlH ES ANI) "AXONnMI!!'I'S

AGENCY .'011 'Io.'l'F.IlN/\TIONA'. 1l.:\·F.I.oI'M.:Nl'

IIEG 10NAL OFFICE FOn CENTIlA•• A~I.:11 IC'A Mil) I'/\NJ\,'1/\ (lIOCAI')

ANI)

INTl:llNI\TIONI\L IIfXi IONAL ORGI\N 11.I\TION t"OlI AGI! J ClII.nlllAI. SAN ,TATION (0 [11:;/\'
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In:I'(lRT ON A li1nlVEV 01' ('()J,I.~:n'J()NS, ~:N"I"~XII,(l('; II'AI.

I.I11RNlIES AND TAXONOMISTS 'IN l'EN11l1ll, IIlll::JllCII ANI) "ANN-III
AND IIECmlMENUIITlON5 DEMING ON 11IE POSSlBI.E E5TIIIII.ISlIlIEN"t OF A

IU:O IONAI. INSECT IIlENTU'ICIITION I ,1111011 ATOllV

Durinlt thc reriod October H, HIll' to November :!1, Illtip, Or, E, I., Todd
cOllflur.led n SU"VC)' in rentri\1 lIalodcn 1I11C1·I'''''l,uni\ of ,!nlnmolul:tcnl c(111C'ct lOllI',

. I

I1hr"I'109, nlld t"xonomlste ae a preUmtnary to the pOllllihle e"tabU"halltnt
of nn lm;e",t identification Inboratory in the area, Thl9 l'Iu,'vey wn" con-
,Iu.. !l·d at the roquest ot the Ministers ot Agl'iculture (auel 0111511) as an
OIIlSII activity in con,function wltl,l IIOCIIP 01' U, S, AID, Thft orlltlnal requellt
"'as for onr. speclal1l1t In Insect and Dlsease Identification, Or, Todd Is 1I0t
n 5Jlf:cial1st in Plant Disease IdenU1'1catlon, And Iherr.tore, hili report re- ,
Iales only to the "oBlllble ostabl hhmolll ot an 1",Il~ct ident! flentlon I i\bo­
ralory, If both 90l'vlces were to be e"Iabllshad al on6 r1l\cP for admtnl,,­
Il'aUve and space economy reasons, addltlDni\l allowances ...ould need to bo
made for the plnnt disease IdenU1'1caUol\ part of the I"baratory. The re­
quest9 for 8ellistnnce and stated abjectlvltll ot Dr, Tudd'lI mhalon dUf(!I'ed
acrol'dlng to the organl7.atlon, 115011, lIOCI\I', OmSlI, Sret:Ulc nclion" for
soma of tl:e requests could not be develuped for this I'eporl all they nt'P.

dr-rellllent upon !IubBequent decisions ns to location; l'17.e of instalb,Uon,
si7.e of stnft, etc, The need for an identification service Rnd the estab­
lit<hmr.nt of n p<'1'manent r"fPI'once collect ion of insocts nnd arthropodlt"haB
been discussod by E', .', Knipllnlt, In a .emo\'nndulII to Dr, l1nlthew I>roftdnff,
fOI"mel' Admlnistl'ator, InlernaUonnl IIg"'eulhu'nl Developmollt S~rvico, dated
November 16, 196~ and by Judson U~ McGuire, Jr, in McGutre and Crandall's
1967 "Survey'of Insect Pests and Plant Dlsenses of Selected "o~d CrnpB of
Mexico, Contral lImorlca and Panami\."

RACI\GIIOUND

Conlncts made during the SUI"voy Inehldf!d the 1'ollowJIlIt I"""90n9 (11t<t,,<t
i\ I phabet1t:1\ II y by count ry:
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Coslil IIII.''' •
Sgn JOlle

Wlll1i111l Schaffer, RDO, U. S, All> MI'allion
lIuslIell I)('llro"tera, IIl1l1t, lillO, lI, S, All) !<llllAtnn
lIyl"on M(tntl;~Dlel"Y, Agl'lclIlllII'a I IIHa""" I 1', S, ~:,"l>at<s~'

Evnrl910 ~u\'nlell M" Depl, Ent., Mtnilltr.rio ell' Al;f'lf·\.II\II"" Y Ganarlel"la
IIlvnro Cordero, Donn, fll.cult"d de Agronomia, I.!nlv, Callta IIlea
Uarrio Mlrn,flores Ouar!elupe, OTIISII
Wlll1all E, Stone, OmSA, :lied n y PI'n.1r.ct
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1I0bra"t IIh,,,lr", O'Il~A, Me-,I Fl~' 1'1·... .1 ••1'1

111'11 Ami rrlt!g, oillSA, ML·,I I'ly I'I·o.foCl
Jorge GUlierroz Sallperio, 6111SA, Mod Fly Project

Turrinlbl\:
LeollcCl DOllllCfil, [lllomologiMl, I leA

[1 Salvador
Snn Sn 1valloI':

CiII"JOll Moyor A., lIireclor, OIIlSA

Jack E. I.ipos, Entomologist, FAO
Virgil E. relel'son, 111>0, U. S. AID MlsHlon
Raul II. Castro, Ambassador, U. S. EmbaMsy
EJadlo l;.:qulp.I'do, Adm. Officer, U. S. Embnssy
Ilichard S. Welton, Agl"1cultural Attache, U. S. Embnssy
Marco Tulio Cnbe7.as, Jefe, Dept. 8iol., Unlv. El Salvador
Tomns A. Galar7.a Minaya,' Dept. III0 I , , Unlv. El Sal\'aclor
Enl'1qun Vlnalea Jaramillo, !Jept. 8iol., Unl~. £1 Sillvndol"

[I z,~~~

AllJ('rl S. MillieI', DIl'eClol', ~:"(,\I1'la A,:"',~nla l'i1l11lnll'I'I'";II~1

Santa Teel a:
At'mando Alas Lopez, SUb-Director,. OIl'. Gen. Invest. Air 1'011. , Min. Jlgrlc.
JOMe Enrique Mencln, EnlollloloJ;lsl, OIl'. Gen. Invrl;t. A~I'on., Mill. Aa::l'\r.
JOlle' Jll'lloldo Trejo, EntolRoJoglsl, rHr. Gen. IlIvel;l. IIgroll., Min. Agl"lc.
Antonio Dla7. Cha\'e?, Enlomologisl., Oil'. Gen. Invest. Agl'on., Min. Ajtric:.
Claud 1I0rn, Entomologisl, USUA PASA

Guatemala
Gun lCRlnl nell y:

William H. Cowgill, 1I0CAP
Donald Fiester, liDO, U. S. AID AlI.slllon
Jorlle Ibnrra, Jet'e, MURro Nall...nl fllMlodn
JOKe Castro, Fae. Agl'ollonlln, Unlv. clo Snll ('"iII'lol<
Carlos flp.nrique Fe I" llil 1Ic1(':I. , Nnllonnl Coffee ASHol"lilllnn

'.

1I0ll'lurns
Tcguc:igalJla:

('alTO I I)l'yon, 11110, 1I. S. Alf) MIl<l<11l1l

All"H'JO Ihllll:lal< nan"~a", OIlI~A, ~"". 111\",,,1. TIII'"al,.
Oscar lI"ne~as, Jere, I>cpt. Silllid Vc~clnl,Mln. A~I'lr.

Faosto Iloddgue?, Ucpl. Snnld VCl:elnl, Min. All:r1r"
Illlfncl Ml1rcmlo. Jere, Scc. Anttilerl<l"lo
Arman<lo Vulle, 1>1I'I1clor, ('i1I"'I'I'a <:tl'ncla" Jlltl'i,'ulns. l'"h', Nilc.

A"lomom" ,Ir IIOlldlll'O"
Salvador Q"II'o? n., 1>"';;\1'1'\11'01, Mill. A~I·Ic:.
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J. £2.!.IIl'!!...t~!.L.!~o.!!,...t.~s '!,Q<.I!.<J,I=-.!.!.I!.'n.!J.JJcrs. Thp quality of rt'l'f!al'ch
pl'o<lucml 11111\ t hI' accul';"~y 0 r 1tll'lI t I r lea t i"",, "1i1V I", 11I1'111,,"c('cl bv I h..

e-oml'etl'IIcy "I' the illv",,\ 1,:.11.0" 01' Itll'nllll,'" "" ..,,1\ a" hv lim IIIa<\"'I\I;""
of the colll'ction or Ilbl'ill'Y.

Nicaragua

Managua:
Elton Ford, Asst. ROO, U. S. AID Mission

Armando Gon74lez, U. S. AID Mission

Francisco A. Estrada, Entomologist, Min. Agric.
Luis A. Telleria, Agronomist, Min. Agric.
Alvaro 5equeira, Entomologist, Min. Agric.

Ruben BoCIan, EntomOlogist, Min. Agric •

- 3 -

2. An adequate library. Taxouomic r..,scarch requires that all I itel'a­
tUl'e pel'1.nining to a group under st.udy be availabln. A library
con\ainin~ l'efercnces only \0 speci"" dCHcribNI fl'om, 01" known to occur
in, the area of concern would not be "\Iff~ci.,nt. Ev..,n 1l1t'ntifi"rs
would need to have nvail;,blr. litcl'atul'c pe,'tainin" to pest spl'cirs in
(1t1u~.' ar('flS t.hnl attack hosts (ur ,'('lallvp!"C) or.(~\I.·I·lnr: In 1h~ an"'ft of

l'UIH.·p.'n In \1It' PvplIl il"~' III' Hlleh ~;\,I·('lp·: Illll~h' II,. IlIlnuhlC'pd lu thp

Rn'a or intel'ccpted by qual'"nlin" in5,wclor8.

Panama

Pnnama:
William B. Miller, Econ. Off., U. S. Embassy
Tom Stephens, ROO, U. S. AID Mission
Tom Heid, U. S. AID Mission

Ezequiel Espinosa, Director, Agric. Res., Min. Agric.
Rogelio Cuellar, Director, Veil'. San~ Dept., Min. Agric.
Al berto Perclomo, Plant QWlr., Mi n. Agric.
G. B. Fairchild, Gorgas Memorinl Lab.
Eustorgio Mendez, Gorgas Memorial Lab.

1. A good collection. The specimens should be in good condition,
they should be accuI'ately identified and properly prepal'ed and labeled.
If systematic research is \0 be conductecl, lal'ge sedes of nae-h t1pecies

would be required so that variat ion wi thin th(' species could be studied,
and so that ecological and geographic distribution might be detel·mined.

BASIC IlEQUIREMENTS'

In order to support research in systematic entomology and/or provide

an identification service, three basic elements are required •. They al'e:

(
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There aro In CcntrA.l I\merlen nnd "nnamn a number o( Rmnl1 eollc"ltcms
of a I;ollol'al l\~tul'e and a (e'll I·Ol"CJ'(.'IICO collct:l1(\I\1l of economiC" 1lI,f'(,lcK.
The l:eneral coJlcctions are com"ol'od largoly of bul\.o/·flles. ThoRo nt the
unlvorslllCH of EI Salvador anel ('oRla Illcn nl'c 1!,.,.cl\l1ally nr.wly orr-nn1:l."11
and '11111 be ul1l1l'.ed In the "ro"osed oxpanded PI'0ltl'/l1II1I 1"0/' Instruct,lon In
cnlomology. Tho /'ero/'ence collections va/'y In llll".o. cnml1tlon "nd \Isr.(u"~,,·

Nono 1I1'1! !lufl'lclcntly com"lete to lIel've as lhe /'ol"I'I'cncc colloct1oll (0/' Ihl'
fll'opol'led 1ntc/'-JIInerlcan Insect Ident Ulcnllon p/·0.1ect. The collection of
the Ministry of Agrlcul ture of Nlcaralfua Is the Inrgcst and conlaln!! lIIany
"peclos Identified by specialists o( lhe U. S. Dcpartlllent 01 I\grlcultm'c'!!
Insect IdentUlcnUon and Paraslle Introduction 1t0Renrch Drnnch. Thore RI'p
in ('I!ntral America and Panama a nUlllber of. good agriculture ltbra/·ip•• but
nearly all are inadequate for enlomological research of a taxonomic nalu/·e.
Exceptions lIIight be the Gorgas MOIIIorial Laboratory (inRects attacking lIIan
and animals) and slllall specialized libraries of the very Ie'll taxonomiRts

,located in the area. I t is thus obvious that the problellls 01 establishment
of a project as originally proposed would be illllllonl'(e. Some c:oncept o( thl'
natu/'c o( the problems may be gained by consideration of the precedinlt (nl,l"
and conllultation of an article by Curtis W. Sabrosky. 19G5. Pacific I n,.pc:tll ,
pp. 14-20, entilled "The Objectives of a Museum Entomolo~y Onpartlllent". Tid'
artiCle is actually" talk given ... t the dedicallon of n now bUlldinlt of the
Rernice P. Bishop MUl;cu,n, but many of the problelllR dhcussed relatod to the
proposal presently being considered. (See Appendi:x I)

It is difficult to mllke the practical recommendations (or the implemenl:
lion of the proposal as requested in the absence of a knowledge oc..what is
possible financially. Accordingly, the following is considered to be lIIininlt'
for the need that exists. '

nr.COMl.IENDI\TIONS

I t is recommended thnt the fo 110wlng aClions bo taken:

1. 'I'll", ('''IIII,illlllon of II Ihll of lIn: c· •.·.. II..lIIh·IIII)· 11II1'(lI'lllnl 111""I'ls
1I11d l/u·I,hl·""..1I1'I of ('CIIII'III I\I"c'I'1<:1I II IIII l'lIl1mna IIlId a Iisl "f I'r. .. : Ht't'(·tC',:
of olher lI"''''S that n,lltht bo o( I'oll:'nl tnl tml'0,'I,u\"",

~" . n.,\"plc'l'lnC'lnt nr " .·PI""·"IIt"· 1,.,111"" \,,, .. uf I lap 11~:,.·tl .·.·uunml,· pcp.·.·I.·

,md the 1!'"n<h'A.l IlccUlnulallon of a KYIIO"I tc collrell,," o( tho uth.,r
Hpeci"H of the arell.

3, I\,."pmhlnge thl'ollith vllrious ....,(:-'s "f the J'nrlllll·nt. ltlprnturn (or
the (.'("onollllCl1l1y Ilnl'''I'lnlll ",,(.'rt,.!! •

.... llt'cl·ulImont. and tl'nlnlnl; (If ,,\ "'1111111 nun,bnr of t,lellttfi""l( III1tI
",uppO/'ling staff.
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5. After fulfillment of the auove recon,meridation'l. lo ostabJ.lsh a
celll"ally locnted illsE-cl iclellllflcntiull service for ('('1I11'n1 Alncl'I('1l

and Panamu.

DEVELOPMENT OF t'OLI.ECTlONS

The preparation of such lis.ts would Rccm to be 11 primary prerequisite
to tho estnbllshmont of an insect identification unit. Otherwille, it will
not be possibla to assomble a I'cfel'cnce conncUon lI(lr lo effp'cUv""l>' II'nln
identifiers. At least part 01 the necessary referenco literature can be
assembled at the same time that the lists are prepared. The list of insect
pests of selected food crops of Mexico, Centl'al lunerica and Pnnnma prepared
by McGuire is an excellent starting point: howevel·. Ilome specieR of insect s
attacking the CI'OpS covered were overlooked or omitted. In addit.ion, the
pests of other food crops, non-food crops (forage. forest, landRcape
plants'. etc.) and insects attacking man Bnd nnimnls need to bo inclmled In
the Jists. A Jist of foreign pellt Rpecles known to attack hORtR (or clos.
relatives) occurring in Central America and Panama Ilhould also be pl·epa,·ell.

1,lSTS OF ECONOMICALLY IMPOIlTANT INS~:CTS ANI) 1IR,,1Il0POOS

6. Finally, to ancourage, develop and support increased entomological
education In general and taxonomic training in particular.

It is recommended that two types of collections be established: A
reference collection of the economic species and a synoptic collection of
the other species of insects and arthropods. The two collections would in
reaJity eventunlly form a sln~\(, rofel'ence collection, but tht' two tp.rmR.
I'efel'ence collect ion and synoJlt ic co llect ion, are used to illll icn to n
difference in the numbers of specimens of each IIpecies to be asselllbled in
each inslnnce and also to imllcate a d~rference of priority of formnlion
of the two collections. The reference collection of economically lJwportnnt
flpecles should be assembled' first, llnd as !loon as possible. "he series of
"Jlt!cllllens of ellch species UhllUld be !'llfflcilml lo cuvrl' I.hr '·ilnl~p. or
vnriation nnd lo repl'cflcnt I.lw ~p.o~l·ilJlhlc dll'll'fbu\.1on in IiI(! ill·pn. 1\11
slnges. eggs. immntu"es, pupae (whclI P"CSOIlt) and ml\1lts "hould be
represented. Materlnl could be obtnino(\ thl'ough sevornl som·l:es. Frellhlyi
collected lIml rea"cd Mp"cimenll c(mld hr l·r1Iur"l.cll of rl1111",olo~IHtli ilnll
oll,c,·. working on diffcrent croJl~ tn each of the invulvcll countrioll.
Aliditionnl milterial could b.l oblnined from othel' BourCPH by rcquest, .xchnn"e,
rlr.. Dr. Knrl. Krombein, Chall'mnn of Ihe Ilfll'lII'llIIlInt 01' F.nlomol0lty. Smithsonian
Inslitution, has indicated thilt lth!lll Hied Ih'IIUc;lte Innll'l'lal not ull'el'wlHe
nvnllablc mighl bo obtnlnl!d fl'(lm tho lI. S. Natlol1111 Mu!"elIlQ Co'lection!! In
f1l1c1lilngfl I"(ll' mnlel·I.,,1 fl'om ('ollll'nl IIlIIe""'n I hilt would "1111"(1(I\10Ill1y bncornn
aVilt1nblo 10 lhe Center.
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1'he "YII0l't lr t:O 11 ('ctlon of sl'I'C'les nnt 0 f kl10wn ('('oll,,,.lr 1'.1'01'11111""

could be built III' gl":\lhlllily as 111<·nt.Ulncl ",al"I'ial br.cmn,! ilv,l1lubl". Til,'
attcmpted fOl'mallon of a Itl'neral, !,o,'manenl, ,'ese-il/'ch 1'01J~cl Ion of tloe
inllectll and il/'lIlJ"Oporlll of C,,"t"al I\I.ol'I(~l\ anrl I'un;,.,;, II' II£!. 1'1'1'01111."1\(1('(1.

It is true thnt arld1tional rcsearch ml\terial is desirable. but the attcmpt.e-"
fOl'mation of "nother reseal"Ch collection is not the onl y way and ""I"talrll)f
not tho p"nctic"l way to make such mutel'I,,1 available.

The layman does not generally realize the tr('menelous nlllnber of "pecles
th"t occur In tllp. area. II ve,'y larcc numher of Inscct cabinets, eln,werll,

IInit trays, mUSQum space, preparators l\nrl ro)lectors would be rE'quh"cd to
house and to fOI"m such a resparch collection, It would I'l'q\l\l"(' , 1'01' r,xilIllpl,
approximately 1500 to 2000 drawers for an adequate research collp-ction of
the butterflies and skippers alone. That number of drawers would rcq\lirl'
70 to 90 cabinets (22 drawer capacity>' The storage equiplllent alone woulll
cost approximately $20,000 to $26,000 (baserl on U.S.N.M. COstli for cabilll't ~"

S65.00, and drawers. S10.00 each, ntc.). Ninety Insect cabinets ilnel acc,'s',

to them'would OCI:UPY about 300 10 4511 squa"e feet of floor space at'conlln,;
to whether they we,"e stacked two 01" three cabinets high.

This cxample .,ay present some Insight Into the costs and I'pace "equll'l'
ments for a gene,"al I'c~earch collect.lon. nut to pursuc I'esea,"ch In laxnntllll'

collcctlons of insects from olhcl' al'eas would al",o be necr"sn/·Y. l'Imllal"ly,

the same i!l t,"ue for the 1IIel"atu,"c. The costs of a~s('mblil1l: or l'epn'rlul'l,:'

a Itoneral laxonomlc re"I!n/'ch I1b"al'y would be vC/'y great. It would be
difficult to estimate what thc cost ml,;ht be. From these comlllenl.s, it ma,'

appear that taxonomiC researl'h 1n the n/'Cll Is being discourage-d, This Is
not the case. As taxonomj,'t" al'~ Il'alnerl and bel;ln tn ,nlll""'Inl,,, l"pscar,.I1,

material could be assembled «('ollected, exchanged. and bOI"!'owp.d) and
spccialh:ecl librarics developed for tloe group of In!lE'cts or >11"throrods bE'l I"

sludlp.ll. Such ,'esearch wOllld not be rJiscolll'agcl1 but woulll I'clftilln a
seconllary activity of the tn"onoml!lts, who~p. pl'in'"r)/ funrUon woulel h(' ,,,'I'\'
i ndnnlll'tenUon. Such rcsr.I\I'ch woul rl he ~"II'I'OI't~d onl y when IUrpct I y I'C' II \.

to nn "'co"OftlIt' pl"oblr", Iml'lII'l"nl to the Ill'ca. A synoptic ""Ilrctlon woulll
eo"slst of ol1ly a fflw 111"111 11'Ip.d "1",~'illll!ll~ l,r E'nch sl'l'l'll's.

1 ( nn Idnntl flcat lon unit Is crcilted. a pollcy Rhould be e!ltabllshed
Wh"I'"h)/ mnl,,,"lal slIllInlttell 1'01' Idr.ntlfl"atl"n woulel "111,,,., hI' " .. lilln,·d 10"
lhe col/nellon 01' lllRCilrdf'd in nOI'IIIi11 clrcuft'!llnlH'l's. Such il 1'01 ic)/ wnllld
"llmlnatc the "osts InVOlved In pilckll1J:l anel "hlpl'll1l: /"(',lU"IWd materlal, alHl
~ould not llu'nn\'llllicllC'f" th<- ,e;r.-l1tlr'°!l whn ""011111 tlul·nl.,ll~· '· .... t •• in (,"(illRpl.'s I't'4."'·

loll' scnt to 1 hc Crnter.

'rht'"l""ill'r s('''f'ral wny~~ hy whlch Irl"1I1 tfipct nlalpl'lill "011111 hl" oh'nlnt'tI

1'01' «110 pu' I ('(ot lUll. TIIf'Y lip.", not hi' d ls.',,~s.'(1 hpI'" ,'s :tn~' _,lla Ii I't ..d

pr"~()J1 r_'~I'('IIRibll' rfll' thp fC'l'nlfll iOIl nr slu'h il (~nll('clt(ln ~'olll_1 I)(,~ 01\\".11'('1 ,,'
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the diffel'ont matllod!!, It would' be nPf,,'opriata lo empha!'i ...o one tochniq\ll:,
The best way to build the synoptic r.olirction ILnd benefit taxnnomic rcamll'c:h
on species of the area would be by pl'oviding collecting opportunities to
talConomists "nel students of taxono'fty. Thry know bl'!'t whrn, whrl'l~, nnel huw
to co Ilect the insects they study. Material collected would I'Qprellent mOl'O
specias and would be properly prepared •

'" program of support that might ~,rovide housing, lIubsl!ltnnce, ll'llnllpol'ta­
tion, use of facilities of field stations, experiment stations and fruit
company installnl10ns or any combinal1on of such aid if announced in the
"'awsletter of the Association for Tropical Biology or other such publications

I . .
would undoubtedly attract many in~erested porsons. Perhaps such a pl'ogram
might be supported, at least in parl, by granting agencies, foundations or
insU tuUons if approached by oms",•

If a collecting program 18 organized, a few stipulations I'egardinll'
disposition of the matorial would be in order. One requh'ement would be that
a few identified specimens of each species be returned for the synoptfc
collection. '" moderate seriOIl of each species and all holotypes of any
newly described species should be deposited in major museums. Typoll should
preferably be deposited in that museum housing the largest numher of types
of the g"oup of insects being studied.

EQUll'MEm' "',.,D SUPPLIES

Minimum equipment, furniture, supplies, etc. needed to eslablis~nnd

mai ntain a collection and to provide an ident Hicat10n Hel'vice. are Ii IIted
below. Elltimaled costs or rnnRa of costs are I\'iven only for ma.lor itrmll,
and even in lhose cnsf'S the ostimnleK are grnCI'al. "'ctual costs il\ the
Central ~erican region may vary from one country to another.

Insect cabinats - Initially, about 50 would be needed (24 to house
reference collection of economic·speclell). '" synoptic collection 10'111
rrobllbl~' I'cquire n total of 2511 to :lOll cabinetll, Thrse addition,,1
cabinpis could be slIppllr.ll nt n fixod ,'aln Or. 01' :!IJ r(!I' ~t!nr) or nil

the necd diclatr.d. The ,~abil1(!ls l\l'C \II'ood ("I\ft'e. ahct!t-mt!lnl covt!red, SI'P

reproductions of blueprints for type used in the IJ. S. "';\Uonnl Museum in
"'rpl'endix III. Cost: $3,2!iO.110 (lmsed nil U.S.N.M. COAt, ~(1!i.O(l (!lH:h).

'" few cabinets for storago of lIpOCimOlll'l in vlnls nnll boilies of alcohol
would be required. The cnblnels arc lIiml1nrly constructed but al'O
slIIallol' lind hnve pOl'manrnl ,,11('1,,11111: 10 h.. lel I'ac'k" of \'ialll and b.. tt Irll.
The cost of construction is sl1~htly IIIOl'e than fOl' I'c!tlliar cabinets.
No plnns nl'p, Aubmttlod for Ihr"r., but l\ny IdlUl would be IIatiHfllctory
prOVided th,. ovr.r-nll di'ftOIlHlolIl'l nlU' Hpn(,h1It ofthr l'lht!lv"" 10''''''(' cnl'pfllll\'
plnnnl'd Berordlll!: t.o tht! killd of I'"rks, vlalll I1ml botlloll u/led,
Cosl: "'rlWDxlmatoly $r'OIl.nIJ
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S 344.24

213.!l8

400: nn 11.'1"'0"
Sn:!,2:l

S146U.ol5

1/2 column (7 7/8" x 3 15/16" x I 3/8") - sonn - .
1/4 column (3 7/8" x 3 15/16" x I 3/11") 50nn -
1/8 Column (l 13/la"x 3 IS/Ill" x I 3/8") 100nO
1/12 column (l 1/4" x :1 15/16" x I 3/8") - lS0nO

\Init trays - These are l;mall cnrdboard trays covered with white pnpe'".
A pinning bottom is placed in theso and the insects pinned therein.
Unit trays greatly enhance the nppearance of the collection, but the
real value is that they permit the rapid reo,'gnn17'atlon and expansion
DC the collections with a ve,"y nllnimum risk to the specimens beIng
presel'ved. They are made In ('olumn widths (4 <:'olll.nns to a drnw",')

i.e. 1/2 column. 1/4 column. 1/8 column, 1/12 ('olumn, etc. The nclunl
dimensions vary according to the type of Insect drawer belns used.
Those given are for the U.S.N.M. drawer, The prices Indicated are
for lots of sono. They may be obtained fl'om Drug Pncknge Inc., 0' rall(1I
Mil;l;ouri, 63366. At the start, it Is "ecommended that the Conowln~

Hlzes BOld numbers be purchnsed:

(nll~~1 d"lIW~I"lI - noo lIhould he provlderl Initlnlly. ("(\!Il!J $II,non./lO

(~,. $lO,On reI' drawer). Plnns /Ire Inl'1ucJed fo/' the t:-,pl' of I1rllwl'l' u!"rd

In the U.S.N.M. The drnwers are glOlss-topped nnet havp " Space In

cach DC the Cour sldcs fo/" nlll'lhn/inn rlakclI (n dl'II'I'I'nt 10 the Invl\!lt""

by mllSf"um posts>. The number DC d ...,wers required Is blll'ed on ~o

cllbinote (22 drnwers per cnblnet).

NlIplhal1no flnkes - 60n pounds. A 100 lb. drum wlll fill about 200
drllwers. Costs $106.10 (@ $17.10 por drum),

- R -

IIl"~l"1 I'~~ - Thl' 11111111>1'1' .,1' .""'" ""'11111"1',1 "'111 ,1.·1·'·1111 111'''" Ih,' ,'''11',,1
to ,,'hl('h nn l'ffol,t Is ,"mil' 10 but Id 111' Ihe fiyl1<'l'l ic colll'ctioll, or tI",

number of speclm.. IIS collect!'!.1. PIllS m"y lie P\Il'CIHI ..."d "'U'" t:mll A,"lt,
I'. O. [lox :17, P'·r.nlcr.lllll"·!:a .....e 2H, Wlr" XII/fl7. Ausl'"ln. 1'hr"'l'lIrr.
stnl"less stl'el wHh 1,1"!lLll: h('iIlls. hut Ihl' type Rhoulcl be l"dirnl('.1 I'

1'lnnl.1)1; botloms for unit tra~ - Sheet cOI'k 01' othel" mnterlals "nn bl'

IIlled, hut they nl'e e:l:J'E'nsive and not I\S lIatlsfnctol"y liS a type or
polY(llh~'I',nl! fO/lll'. Thi!' material COIIIRS in plnnkll :15" l( Hi" x 1/1" (ltllll'

Tile ('mel is $.4lHI (Iell!! lhnll 1/2 dollnr) .'",. plank. An il/illlli
plIl,d" ...r or 5nn plnll~;!1 ($:!:t:!.nr.) Is '·rColnlnr.nlir,l. Tho n'lIll'rlnl .nny lIr
I'U.',:hil.HUtl I' "unl niu'nel Fualll I'I·oclul~lH ("'n.·, Ilu· .• ". ('. "ox fif.ft. HurL,ln,
New VUI"k 1'1~'ln. IlIsll'llcllons on Ihe melhod (Jr' "ullln~ anet cluin,: ("ol1.d
,,,, obl.dnell by "'r1tln~ 10 lhl'! nept. oC Enlum""'!!:'", U. S. Nationlll
Museum, Washingloll, Il. C. 2nr,(l(J. ('('1'1,,111 1;111"'" 1II11"t lI.· used. '"IIe
l\n'OUllt" lI11d costs hnve Ilol bcen ,Indlcal rll III. I hi ..."rport.
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(
urdcritlR. ,'urcllH!'c of lhe fo\lllwinit IlIl1nh('rll and !'I .... l's Is l'cc'llnlll'l'tldml:
Size 0 _ 10.000: Size 1 _ 20,000; She 2 - 40,000; 8i ...e 3 - 30,000;
Size 4 10,000; Size 5 _ 5,000. At $2.30/1000, the cost is S2G'1.50. .' ...~..-:~ ..

Minulqns nnd polyporu!l for double mount!. - These are available fl'Olll
Watkins and Ooncaster, 110 Pnl'k View lid .. Welling, Kent, F.ngland.
Aboul 10,000 llinuLens allli 8 07.. of polyporus strlplI will be nceded
initially. for a total cost of about $'10,00, OJinutens - 2.811/11100;
polyporus - 3 shlilinga per 1/4 oz) •

....'.-, ..., ......:;.:, :...;.~~...~:~~.

.,' .
........... ,

51 ide boxes 100. Coat will bo aboul $150.00 to ,~OO.OO.

!"'.
, :.:.

.~~~~;A~~~
,,···~·:~:i;·: ~~<"., .:~

.....

Work tables _ 6 (white formica tops) - These probably could be eonstrucl"d
locally. They should be 25" wido, 0 or 7 feet long nnd 30" hiCh. They
should be pl'ovided with one or two IS" drawers for small disflectillg
tools, etc. CORL Is estimated lit $1Ir.O.OO.

~ _ At least 4 Is required, but 10 is recommnnded ,,0 that each
identlfler 1\Iay be supplied with one. Estlmated cost: $500.00 to
$1250.00.

Chairs _ At least 20 (various types). Estlmated cost: unoo.OO.

MlcrosCoons _ 11 (7 binocular dissecting microscopes and.4 compound
lIliCI'ollcopoa). The total cost wi 11 dopend upon the qunli ty, numbnr and
n'llltniflclIllons of objectlvcs, oculars, etC. Prices will I'robabt~ ViU'~'
CI'(lm soon.lIo to $2500.00 eilch. It is recommflmled thilt lhe besl eq\lll'­
I.elll \.0 meet lho need be "cqUil·IUI. Tntnl ellllmatn<1 COllt 1'01' II:
$10,000 to $12,000.

~1j,£!,1I9cnIlO Ilgllts _ 8 (I compound type for Ulll' willi brsl I:olnpounll
mlcl'oscnl>P., 7 bill'rol typos for lise wi th the oUlor mlcI-oscopes).
)':!'It1mnted ro"t Is nbout $70n.On.

!x'''.... rJ u:_~ - H (2 olorll'1", II "1.",,,la,·,I). 1·:,,111I,,11.·,1 l'o!ll: $1/4(111 10
$20110.

7, f:sllnlulecl I'o.:l: $71-.0.

Slorage cab! nots _ Upl'1~ht.. lIteel - 5 (1 for I'er;u Iar collection of
mlcro,,1 Idol!). Est1matc~t1 l'l'st: S:lr.(l.

~_ill.£1!. (4 drnwer) • 111 (2 "adl for' IdrnUflcH's fOI' nUn" I'cprint",
elc., 6 for udmlnlslrnlive ""C'lhll. Eslln.ntC'I' co"l: $ lfor,(1 ,
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1 grn!!!!. Efll1maI r.rl ",osl: $'\511.I n~ecl bmccs (economy rellwood lYIIO>

lIefl'lgol'ntor - 1. Estimaled cost: $250.

C"r<l Jiles (:lxS) - 4 10 (<louolo) ,h'iIW('I' anrl 10 :!-or 4-11"/1"1'1' unill'.
Eslimaled cosl: $600.

l)"ylng ovon (Cor microslldes, elc.> - 1. Esltmnlctl cOlll: $300.

MlscollancnUIl ll'boralory equlpmenl and !lupplles - No allc""I'l .. I II be
load ... 10 lisl all of lhe necesHary He,oll. The Hems neeclctl for col1f't:Unl: •
I'I'opi\l'atlon, idenUf1ciltfon, malnlalnlng lhe c:o))ocllon, olc., could
be Ilelermined lator when policy Is decided and the scope of the opel'aUon
ill delermlned. Such Hems would 1nclude small tools (fol'ceps, scissors,
elc.), sprcndlng boards, slide labels, locality labels, glass and
1'111"11<: WIlI'C", hnt plale!!. <:hCl_l('nI9, r('I\I:Onl8, slalns, mlcl·o.li,'es,
c'ovel'sl'ips, bulbs for mlcro!lcope llghtH, elc. OI'lIlnal'y oHI~'l! "UI'!' 1 Ie'"
are nol Included. but fairly Inl'(~c m...bo,·s of 3x5 cards iln" lIIanlla
folclol's should be Included. Estlmnled cost: $4,000.

MI:;collaneoulI fllrnllul'p not speclrlcnllv l1!1tcd (tnblcII, I'"pel' cUllol',
olhel' office equlpmenl, etc.). tsllma letl CORl: . $15ll0.

Vl!hlclcs - At least one for varloull Rdmlnislrntfve needs. One 01' more
adllillonal vehiCles 111111 be nccollsnry if any collect! ng Is to be

altempled to build ur the collection. The cost per vehicle will,. depend
on country froll which \lUI'challed, number, make, year, model. fuel
allowance, repairs and mllintenilnce, etc. ERUmnled CaRl: $5UUO to $Ui .Of,

..

.. '" ...... :':''''':'.':'-~ ;......~
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. -~- ... :.~..:. ... ~.. ~._.-.

1'1::111'1 NI~NT 1,11'F.IIATtIIlE 1'0 Alll lIlF.Nl'U·ICI\'nONS

The necellsary 11terntul'o roqulred (or an identification !lel'vlce ,'ould
be lIsHrmblod lhl'ulIl:h 1:1 fts of avnilabl" dUl'I1<:nte reprintll, outright purr-hnNe,

Ctl' hy .hl"I1,,"lln~ ("'""' ..xill~, ,.1",) ''''''''1'11 1111'1 wOI'kH nthrl·... t!lC lIol IIvllllablc.
It IN taXl"l'IIIC')' dlrrl"'ull tn 1·(~(·ttlrtlll('1t(1 .tI. ill"Hunt oJ' 'ItInnf'~ tn h., ..,ute.~ ilvull­
'lblc for t~'\H P'II'P"!'lO. Aflol' the li!lltl of OI'onoo,l':nlly lllll,ol'lalli "I'I'I'I('H
Ill'" "C1mpllD<l. II "II/'Iy .,\11 h" l'equlrr.lIl.C1 dr-t.cnll"" whnt lllm'alure III
ncperrl!. It III lIuggeslod lh..,l 'It InilRl $5,1)1)1) be Inlllnily ,"'I>,'I<lc,I, nll('-hill(
fOI' pUl'chasos alld one-hillf for dupllcal1l1g coo;ls.

"

-' .", -.
..... ;,;

'-
l>Tl\ff, I![;CllUI1'ING I\I'll> TIlAJNING

The followinJ; recomOlon,latlnnR nrc bnllcrl 011 lhe mtnlmuOl ,,'~~d, aSlIl/mlnll
compolent perRUIlIlp.1 al'e obtnillo,l for the iIH,.. lJ;lImentll as pro,lp.l:lf'd. No

~nlnry elillmlllcs for lhe 1mlfvicluilI \l0R1l1oIlH are mllde I\S thclle call brltf'I' hi'
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Secretary - Usual qualifications and duties.

Cle"k-Admlnistratlve Allststant - Qualifications: Bachelor de!;reo In
EntomololfY. Out.1es: Malnt.ain Identification records, handle /lnd
assign materinl for identification, maintain supPlies, etc.

6 Identiflers-e\1l'atol's - QualUl'catlons: Masters degree or equivalent
elCperience. They should have had courses In external Ilnd intel'/\8 I
morphology, systematics, bibJ lographic teChniques, etc. I,n addition,
It ...ould be helpful if they hAd an interest nnd pl'evious experlen.'r
with Ihe grollp 01' a graup of the Insects which they would be IdpIIHfyln!;.
lJulies: ,·u identify Insects of certain groups and to hel.p ol'gilnlze
amI ,oalntnin the I'efel'ence ami synopUc collr.cUons.

~ - Usual qualifications. Outie5 would include typing lists,
cal'ds, identi l1ca1.10n reports and letters when necesllary •

I\dmlnllltl'nlul'-C\1l'ntol' - Qunliflciltions: Ph.I). In ElltomllluJ;~" p,'rterablY
in laxonomy u,· with musellm expel'ience and rossessing nd.. ln!strative
abtiHy. l>u1.ies: To organb,e, 1.0 ftdminister itlenUftcaUon unit and
to act as head curator. If a 1./Illonomllit is employed It should be
emphash:ed lhnt t.hore would be I HUe or no opportunity for I'esen,'ch
on an official basis.

r1ph,,'mtned by rAI'SOnS more fnmtl1i1r wtt.h locnl !lnln,'tes nnd I'111n/'y st,'u(:III/'('
III thl! ill'eil. The Nallll'tes should bO I I'UfftctCllt, 1'C1wevrr, to attl'act
quallfted Individuals and to compete with salaries of the universities and
prlvnte Industry.

". ".•...
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I\n examination of the list of species attacking certain food crops
(MrGull'e, 1!l(;7> revp.nls that 86 I'e,'c ... nt «;!l1 of 810 sl'... d ... s) nre
('oleuptol'i\ (bp.elles), l.!.'p1dolltorn (ftlolhll tw, butterf!I!.'R) a,' IInmlplnr,,­
tlomoptera (tl'\"~ hUlts, lellfhopper!<. etc.), Th,.r"tu,'c, It II' I'nconllnn'lllpd
that an 1IIenti fier be obtai ned fOl' pach of the tlll'('e Itroups. ThA
"emillnlnJ\' 1;1'0"1'1\ of Im....elwall<l arthroport:q cou1/1 h,. CO\''''',,<I hy tllr.."
OthA" Iden'tl fl"rs. Till'! ncluiI! .".",lglln'l'nts would hllve 10 be nllle!o nUo,'
the lists of ",collnrnlc sp"clntl h.IV'" IJ....·II """'I'I"led. 1'0slClhlo al'slgn­
ments might be: (i) Orthopterolua, IINlI'''pt''l'ulds. eLe. (2) IIlpl",'a­
tlymenoptera, etc. (3) CuJ lenlbol", myriapulls. ",ltos, etc. The Gorglls
Memorial Laboratory probably would continue to pl'ovlde Identifications
of InsectA ilnd artlll'opods nttncllllllt man and nnlloalR.

.~ r.

:'. '.:' ..::-' .. :..~... '
: .--:"""",, .' .....

\

If alirl1llanal fo" .."l t"ntntlllt Is I'('qull'r.d In al-!!el' ta Sl't'III'O qunlifil'd
Idcnt if le,'s for some 1t"aups, I t I A rc"om'"/mdee! tlla t til... 1Ir.'·r.l<R'"'y add it 1011­
ai .""Iniult be I'eceived Al an IlIlltilul.toll such as the llel'al'tmt.'lIl of
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r.nlnmol(\r:~, Ilnlv"I'~lclncl rC'IIII',d ,Ir \'1'11(·:I',IIr. 1:1 , M"I·a(' .. ~. IlI'n,:II:1,
Vunr.:I',uola. I" slIch 1II5t1llllluII, the Il'"lllr.l' l~"\l"l l'lOI'('I\'(' lin' ",'t','''!!,II'\'

instruction in his own Innl;unge and work wHh a fnuna vel'y similar
to that of rentral lunericn nnd POllnma. If qUill Hied personnel nl'e not
immediately nvallablo, Mome consideration miCht be ~Ivell to the r.mploy­
ment of I'ol'rlgn lIationnls, nt lenst on a teml'ol'al'y bOl!!IIl. Emphnl'l1!l
should be placed on the faet thnt the Individllnls are to illentHx
insects and arthropods and not to attempt taxonOlnic research. I f a
lood identification service is to be provided, the minimum staff and
resulting asll1grvnents wlll of necessity eliminate tho possibility of
I1me being available for 'taxonomic rORC!arch. If it should lIubHequontl y

be decided that certain taxonomic research be developed, taxonomists
shOUld be employed for that purpose only•

After identifiers have been employed. it is recon""ended that they be
afforded the oppol'tunity to study for 3 to 6 months In Washington with
specialists on illsect idnllUficalion in the U. S. Department of A:ricII1­
ture nnd in the Smithsoninn Institution. This time could be spent
studYing characters used to identify pest specie!!, assemblln~ pel'Unanl
literature and possibly obtaining samp specimens, The CORt would
depend on Ihe lellgth of stay, pel' diem rate, numbor senl, oto, £stlmntr,1
cost: $10,000 to 525,000.

2 PrepDI'atol'-technicians - Quall fications: This type of technician
can be easily t1'ained. An interest in this type of work' and in biology
in general would be helpfUl, but dexterity of th'! hand!land a pa t lent
nature are more important attl'ibute.. Duties: To prepare !/peciblen!/
for the colleCtion (pin, label, sJlrentl, "tc.), nnpt!talen~ c1rnwr.rR, pte,

Collnctor - In ordel' to build up the collection n. rapidly as Jlo!lsible,
it would see,n desirable to emllloy one or more entomologists fol' that
Jlurpose. The number, of COUl'se, would depend upon what ill posRible,
the supJlort ~iven to eollr.«:t.1ng by tnxonomlRts frnm othcl' nrnns nlld tI,,·
soal ,set for assembli ng the totnl Myn')Jl t ie collecllon.

Custodian - Funds for "u!'Ilodlnl sro,'vl en a;"1 !lUll!' 1101' would be ,,,'c('s,,,, ry.

lIecon'mondattons were reque!llecl for all operating p"ocodurr (or id('ntifi­
c'ltlon lIorvlce and for a po!lslblc R('Ogr-l1phl(' lo('ntlon. The forlner may br.
obtlt1ned f.·om'lh'. II. I. Sailol', rhl"f, In,.;('"t ItlC'llllflcallon nnd Pill'n!li\e
1IIII'oductlon Rm'~nreh Ol'aneh, ".II.~., P. S. IlC!Jlnl'tlnr.nt of I\gl'i('ulture,
lie 1 ts\'l11e, Mnryland, 1\ modI fiell lll'ocrchll'(' \:uuld then he c1l'veJopcd.
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1l,~,'"mlll"llIlilll,,,, ilS to ) e""il I ICln ""Hlld ,1"I,,'nd un wh,'11,,'\' UIIl' "r Ih.,
p.u'l\cipuUng <,ounll'ios is CXlloclcl1 lo funllsh Ihe buildlnt;. It. Illllllh,'" II'

l.oNlllble sHeil nnd sORle bulldinl:s werE' exnmlned; none of the blltldinjt!l
examined would bo sallsfaclory. CUlnuttc IIml olhel' faclors were allio
cOlllddpred during the sUI·vey. Thp unll !lhouJd be cenlrnlly locnled and
nenl' !:ood all' tnll1~pol'lalion lo Insu"e 1'111•• 11 "ec-elpl of malel'i,"\J nnd
rr.pol,ti,,!: of imll'nUflcatlons. The "lIpllo\S of nny of thE' four cRnll'ally

10cille.1 counlrlefl would satisfy lholle requlJ'ernents, but Tegucll;alpa,
1I011llur1l5 would IlI'ovide betlcl' climatic condiUons. Ilumicllty control nnd

"i,' condllinninlt needs for prolection of lhe r.ollecUon fl'om mold would nol
bv lU' serious n probleM, in Tegucigalpa as would be the case nt the othel'
tlll'~e 10.:aUons. Volcanic IlcUvity in Honduras would not likely constllule
a tl\1'el1t to the preservation of the collection. In add i tion. build ing
costs nnd possible available sites In Tegucigalpa would appear to fnvor
that location.

- 1:1 -

Obviously it will be necessary to lense, purchase or construct a
suitable building, Construction of a building desil;ned to suit the needll
of the renter is recommenderl. fI lealled building mil:htrequil'e a Rubseque"t
move that would constllute a ha7.al'c1 to the pl'eservnUon of the collection.
I'UI'chase of an existing building might en!llly I'equire costly mocllficaltoll!l
thaI ,:ould CRuse the lotal cost to exC'eed nt'''' con!itl'uction co .. ts. It.veraf,lp

COIIl:ltl'ucUon costs in Tegucigalpa were found to bo approximntely J30 10ml'I",I"
!lq. meter. (T,,'o lempiras equal one U.S. dollar.) At that rote an ndf]qllitte

bullding "oulet pl'obably be e:onstl'ucted for about $20,000 to $25,0011. "he
bUilding would require Il minimum of 12 orUces (4 for administrath'e perRon,",
a ror i(lontl florA, 1 fOI', pl'epnrntors nnd 1 for visi torll and/or colI eclors).
a Hlo"o,'oom, reslr'oomCIl) ami u I'oom 01' spa"p npI"'oxlnllltoly (In fmll by :l:l Ir,·1
/0" the synoptic collection. The cUice 51:r.o for the identi riers IIhouJd be
at least 14 x 18 reet to en.'lble housing up to 8 lnsect cabinets ro,· the
I'eference collecl1on in n room. Tho ".,ace l'oqulJ,(,.,cnl ror Lhe Aynol" it:

"ollor-tion ,t.s bHRed on 2"0 11I""cl .:nhinelll n""nlll:ed 2 1I11;h. Wllh II. ,ntllllmllln
<'c1llng hel(.:ht uf 8 reet., n llllt',l 'I...· or 1:!1l m()\'O Cllhl11"I" ('011111 II.., ",tel"..

if necessnl'Y. Ourin(.: the yom's whlJe tllQ collecltoll h being developed,
pnrl or lh{f IIp,\I'e could be IIsed rOI' ll:mpu"ary sto"nge, etc, Tile lotHl
'"l1ohr,' or ("nb I nl! I ~ re('n,n,n(lI"lr,1 milY ~f!e,'m ,111.1'1;(', bul mo,'O than 21111 cnhillolll
ill'e "ucl\l1rc(\ lo huus" lim I'mll' rallllll",; 01' 111011111 In onn all .. I,:n..,,,nt al lite
U. S. Natiolk"\l Ah,,,,ouftl. "hOHI! AI',. ,'(,'sl'IlI'ch .'ul JccllulIH a 1111 1·(·1'1·0...(·111 \1,('

wol'l.1 l'aun.'l. fI ..ketc-h showinl; a I'0Hsiblo IIrrlllll;ement of cabinets 1s In

"1'1":1111111 III. rluOl'('"ccnt li(.:htl"1; i!! thc cellilll; e",I'" t.h.. aillle;, h ... I""'1'1I

"c,..'s of cabl 11(' III is !lURl;clItcct. ~;\'tlll In T<!ltucl..:/\ lpn, It "'(lu.1I be IIRIII ,'nb I ..

10 I'rnvlrlr ",,"'... hllmhllty conlrol 111 tile bulldlng, I\ncl flM)lcctl\llV "0 in Ihp
co I I nC' I. 1un "0<>111 "r Rpncc.
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. IOG7 I,,,('c>m,nrntlml Ihal II ,~01ll'C:11()n "" ""\'1'11'1'1'11 'and ~'Ur:I:I,.. II'"
MC'Gul rc, '

E I A"rlcola l'anun",,'lca'lil ilt \,;1 "l.amol'ano, 1I011lIu",\9 1)(,'thnt the seue a ..
"elected as the site. Location nt thnt In!ltltutlon would ha\'" lI, .. dl/<a,lvan-
tageR of a higher humidity, greatel' dJstance from nlrport Ilnd other 1'11,,1 I ItI,
onll n lack of housing for the stnl'l'. lie alRo SUl:gested thai the coll.-ellon
could be utilil',ed as a teA.ching aid .. nd thnl the rUl'ator could instn,rt
COUl'IIOS In enlumology. Thel'c would be no ob,iectlons to Ihe IlItt"'I', lind such
action could be beneficial to the tl'll1nces nt that Institution, bUI It JIi
not "ocommendell. that the collection Rhould be us..,d ns a teachln!: nld. Surh
use would be tno lIet,'Jmental 10 lho "1'l!t'lmpn/< b"lnl: prnscl'vnd. ("(,,'Ialnl,\'
thPo t'xlslnn"e 01' n named co})ectlon would simplify th(' 1'0..."allol1 of ndNlllnll'
tea~hlng collections, but It need not be located nt nn educallon InRlltullolI
and it Is not rt!l'omPlenlled thnt the suggested use all It teaclllnl: nld >lho\.I<I
bo a consideration in the determination of the location of the collection,
On the othel' hand, location of thp Itlenti fJcation. unit and collection at 01'

near an edul'atlonnl Ins11tutlon ml"hl offe,' certnln ndv;\ntngeR, I'J"",ncl,1I
RUPJlOl't, nvnllabJl tty of exlstJnJ.(' generalll',eel libral'les nnd the pos:4lhll i tv
of !'ill'I-lin,e student employment 1n collncI1ng and 1111 p"l'!pnrntot's, "IC',
ml"ht \\'el1 be Impo,·tnllt conslderutionN.

SUpl'OllT O~' I NCIlEASET> F:NTO,\lOJ.o.GICAL EDUCATION

It Is recomononrlnd that Increused emtomologlC'al ed\lcalioll In gene"al,

and taxonomic t"nlning In pnrtlcular', be support cd , encoul'ul:.·d anti develol'p.d
th,'oul:h wha teVl'I' methods arc pos!llbl e. The mnny benefits of such 1\ pI'oJ;,'mn
senrt:ely nneel to be discussed aR they al'e so obvlolls. Th.., s\!b,;CCIU(,-ilt

fll'o<luction of 1II0rc ,\Ilei bett..,.' qunl1l'1ed polpntial Id","tHlel'S nnd

,'(,IlI·;,'TII"I'S would bp sufflcll1l11 " ..a,,,,n rOl' SUI'!,,,.'t and d('vploplII,'nt, The
autho,'ilies of thrce of the educational instilutions vlsiteel durlnK Ihis
slII'vey illlU('llted thnt plans nre already being developed to Im;t'cns.. the

numlle,' of enlomologJcal COII"S..,N beJng IQught. Evell so, It is unl1kl!ly, In
Iho ;,bsence ot ,'c!!nn,'ch collcctlonR llllel l"xonoml" I1b,'arleR, Ihat .IIIY or
Ihese institutIons will b(' abll'! lo ofrct' n<lvanced 1,'n1nJnl; .. lid degrct!!! In

laxonomy In th" very ncar fUlurc, The expan>llon of the teac:hln~ PI'0I:I'ilm
clo"s "rrcor ,Ihe I'"sslhility of tl'ilchllll; P0l'lt lion!! for taxonomists. It IR
11C'\I'f\rl that C'vrll(u;\lly rfl'~('al'(~h pnsttiun~ IntJ;ht nl~o he dc\·clnl'('c) ilnd
HIIJlpCu"l ("111.
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nr! PROnLp.·I:

nrrr.R-J\l·lrRICAN I~Sl'ti Inr.'~TIrICATImt rROJr.CT

nUl ntll'lCrO\lS !ll'lI\11 Central MerJ cftn countrins. havlnR

lllltted technicll1 talent t1'Ain!!'.! In tlntomology. lin" with

Illlitod resource•• are unAble individuAlly to assemble the

technical talent nec&ssnry to i~l~ent modern A~ricultltral

method,. A rArticulAr pl'ohlom relDt~s to the identification

of '",fOeU. 11he1'I'lis the tL'('l of' "rOAd speetT\llll lnsflcticJclu

(O'r thn sollltion of insect rest pl'ohlcUlS Dnly l"rT~,u::nt1y

l'equ\'rtrl nact ldentt.f1cI'tlC'Tl (If re!lts, tbe ineTen,illg

ottentlfln n(ll' l'flJnp, liven to otheT insect contl'"l e:othod.

wi J1 inov! tllhly incTc/ls~ til.. "~ed fnT aCClI1':tto illfn~ftt 1""

. AS to tl,e rut I>T rfl'u illVl'lvod. "Ie ororntion nt nn

errlchllt rl/ll1t quarontlllP senice 13 HkM4ho dr-ren·lent .

ul"C'n /I,It''1\lllte 1II1rl'''l't rro.. inseet tnxono:ly.

oC Ar.ric:ultu1'j)·! In!lcc:t Identific:atio" Unit hn:ol asJ:il'tfld

"'Dny of these cOlmt1'1o:'! 1n thalr idnntificntl ..." r-rnbll)lIIs •

• nnlllllly. I/"(Qrtunaulr. <11\., to a nlnthol,. 1I.1'I1tod

on the f\rJlart",ent' s In:u:t"t lolc.ntiCicl'tloll Unit, thp i(lcnti·

flC:lIttc.,. !H'TVf crt ronc1ere·) t"~ Contrlll "nodclln C,,"!\tTlflS

ThlJre b IITl!pnt nnp,l rOT An fntenstvfl :lnd c:oClr.l!nllteo1 ~'f(lrt
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rIlOMSAL:

~n RnJ "nl~AI •• or voctorll of d1~$A~~.

11.e ClhJeethe of thn Inter-A~rleltn Inllt'ct IdontHJC:I-

tlon rr'lj eet is to Ijeye lor. 1n tho Pllddltl ~rlcl\tl countdo!l •

tebhnle,.l cOI:IJlotencCI n!tolled for resou('11 to l""roY~ an,J

extf'nd 0111' ~.n,,"ln.lF.e (I' tho 1n~cc:t ClIun,,' of tho rc(:lrM

I
and IlrovJ"" a prActlcnl ".thad (If ..aking ~ervlcl'l fcl.,ntl-

litat1en3 of lnsocu nJ no~doll tlY th'!l ('ountrles eOPlpr!!1n!

tho rel:10n.

It b rroposecl that the Ir.ternntll'nDI Allrh:lllt\lt':ll

DcYnl0r~nt S~rylcc rt'quc~t the l.mltcd StntcR "r~ncy Cor

Illtern:ltlcmol Dll'Yelorn:ent to ll11rorort " trnlnln" rror,rnt'

in l"sort tax<m0lllY enr Lntln '-"eric:," cntollJolnp.lst:; In

order to rrovlde the cnr.. ' of tr:'ltn~d rarllClllle I rCl'lul red

for II COllcf'rtoLl attlld, an tho J'rDhJr.m O'lt \l!lco,1 nhClVI!'.

A lU1)hor ,'lIrt of th'!' hns!c rhn 15 tho fl~tRh1l5hl:l,'nt Dnc!

c1evelnl''''ent. within. I'orll'd 0' ~ tn 10 Y0:\T~. I'r lin

Intco1'nllt IUIIIII' refertlllcC' col "'c:tlon of .1n~ClCU nn,l •

t:IlICJn"",Ic: lmit centTlIl1y lCX:lItod In thC' PlJdclto '/\::OC'TlcII'I

thAt cn\ll,l ."UIfO TI!'l"nn!llhtlJty (or r.,cnrch I., lIY!tel1lRtlc

entolll(l) 0RY. rrovlcle nn 1dont Hictttor .enJce ,lind 1"P.ntlor

It is ollr vlr.w thnt nl) $ln~111 cOlmtr)' In the ~·!I",l1o l\II\orlC:lln
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ro(C\rf!nc~ rollcctinn!i "nil surp0rt II toxonol!ltc !tlJfC that

"!Il~rlc,.n cnlmtrlell c:m be nccor.:pihhotl. lie "ol1e\lf! it 15

fntirely p(\!ldble th~t hy roollnr: t.heir rr.~I(",rc:r.5. thft

C00l'erlltt,nR countriu CIIn llolve th,d r rrchlet... lI :1n tl, Is

'tcehnicll1ly cO!'ljllcl[ field. .;ith th:tt nbJllctivll III /I11nd,

it would be II rllrt of the "roJlosRI t" t'ndo.vor to nlld II

suItAble (rrefl'rllbly intcrnlltion"J) orr.llnhlltlcn 1'1 the

5"on:sor for lin Int('T-A..."Tic:IO J'Tt'jC'ct or t.ht~ ~C'Tt.

11111 or'Rnt~1lIO Internlltton:ll Relliona! de: lillllf.inll AFl'l'rr.Cwlrln

(OIP.SA) lind the Inter~AIlI('t'tcnn ITlsti. t\ltl! or Altrl ell I tura 1

Sel coreo!' shruhl 'he eonllS,IcrC'el in thill c('.nfl"ctScn.

It h I'ropMt'd t'lnt, '.lIe tl'\l'lel"l'ntlltlon of t~e jroject

would be uncler the techniCAl ~uldllnce "fld cncr..lin:lttc'n of

the l'ntn...olor.r ru""rch 1.11 vi ~ lon (If the 1Ir.l"1clIlttlTal

..":".:.........
'.•,/ ',' ,);,i,:;';

.-,:,."

.~<~::~;~l,~·~::::
......... ,.. - ". . .. ~ ..... ~ '.'

•• ;0 • ..~~.;:..~:,7t.·

"

':--:.---' ,

Research l'orvlclI, n. ~. !l~r:trtl~~nt «f AI!t'~eu1tl1re.

If the nbove PTOpO~1l1 "rrCl:lr5 tn ho llccrpul,le In

ncccl Enr tho rl'njeet nu&! dctai III of Itt'''' it ml::ht h~

llllplc..rnt(!c!.
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Dicta·" normas pare incre.mi;",l:ar

. .'
la procfuccion agraria' del pais
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I:L PRESIODrrJ: DE LA N:Pt/DLlOA

" 10 ••-~.....

...........:...

p?R OUAM'l'OI

ICI OOIIIemo Rewluclonarlo ha dado el PecnllJ.Ler d·

aasmtel ; .'1
· - IlL aoB1E1UlO JQNOLtlCIONAJUo. . . .\

CONSIOERANDO: . .
Que .. obJellvo del Ooblemo IncnDllnlllr Ia procluccldD·'.

, procluelloldad .,..e••e del pew: .' .: ' .
.' Que. para tal .fecto, .. _nnlen" d1clar IlOnIIU _.

~
_ QUe pooIblUtAm 1a real\1&dlJD de aeclanee de ID.

. IKIlla. uteNl4n , fmMnlo e.-Io, e.. (ot_ 'til. opaI'-".
a '1 caordlJWla:

· Iln lIIO de lao '""IIad.. dl que IIt6 ImUUdO; ,.
· 0Dn.•1 w&o aproblllolrlo del Cot'lelo d. JolInlJtnlr .
.' 1ta dildO eI Docnto l.er a\allllllto:

.Art1eulo 1"'- tneorp6rMe CCIftlO Orpncll'~ltvu del
Jl\IUluto NllCIODal d. Inmualcl6ft Agro.rI& - lNIA, el sent·

.clo·NadonaI de ),loquJnarla A,r!Cola I/lENAMAl oenao<a Ope-
· flllIft"de Ia I!:mprcn l'~bJjca de 8ervtcloa A'm..-'v....... .
·-ldqllldl\CklD , II <lenlnl dl In_uaacldn, Caj1&ClCa~n para
· , •. llelorma A"'le; como 6raano dl "poro ·... Oflalna·CJeneot
· 1Ill'· "'(llII'lIIIl\I_16ndt'~tl\lllll d~l KIUlalcrlo de'·Atrr\Cullura·.,
· .I\ltm.ti1aGl4tl1 ., caUlO Orgallo de lInell .. DlnaeI6ft de~
"IIdn"dO .. DlreceI6n Dmwral do AlJ'lGUIllIn ., 0t\anIU. dol

. NJDlstcrtl) lie AcrIeullura '1 A1lmenl.eI6n. .. ' .
• ". ~Io r -. Adld6naae eI &I1Icu1o .. det De.nlo .Le,

DCJ1 .1 plrn.to 'alllulente: "!oil como !& glenal6n y •. '01'Qt~

.'~~OIO S' _ .Adlcl6nu. aI articulo 130' d~ ··Doo...10 I.e,
lIlM31 et' Indso 'a1ralenCe: "'I EM prooenleatell cit ..male. ,de .

• 1lC1l_ (Ito- dldol d. bAle". • ;. ... .' .
. ; Arllculo 4' - Serf. de ap\Jolcl6n aI llIr9Ietd Nulonal i d•.

JbquIaarta A!!I'lcola. SDAMA la Prl_ , 8elUl\da PlsposL .
oIGneI:'EspedaIa del.l)eerdo LeJ 22131.....~ 104lllp,..to "~:'''-''.Ir.~'~'W~.:.J;~
ell II articulo 45' del Dec...lo I.e, 22744. ..,.', .•,.;.. ..... •.....""""'" .

:: ' ... , .. ,,; ,-:''col. ,:,,; •••. -~. - .. ;'-'.' •• , Arllcalo .. _ Loll lrab_ladora. empleedOl" de '\01' arllllonOi
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Arllculo I' - Dcnll..... mocltn..... 0 cUlue'eD _penso. 'en
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, .•.•... Cene...1 dl Dlvll16n E.P. PEDRO IUCHTER PRADA, PN- '

Jl4en•• 4.1 Conu)o de Mlnlstros '1 Minlstro de Guerra.
Tenlent. Oeneral PAP LUIS AIlIAS aRAZIANI, M.In1IltO

•• AeMnitu(lce. •
VJculm/raat. AJ> JUAN EGtl8QI1IZA BABlfoONIA, Mln1&o

Intde Marina.
Embelldo, AR'l'URO GARCIA Y GARCIA, Mln"tro de R..

\lldoiles EXlerlorel.
Doe"'" JAVIF.l\ Bll.VA RUJ;fS, Mlnlolto ... Zcooomla ,

I'Inlno...
O""e~1 d. DI.I.I~n F.P JOfIK OUADI.oCUS RODRtOmcz,

..nn~:~.n dl F.ducndOn.
Vle.almlran'" AP JOIlO'; DtI BOIS OERVAsr. lnnlotl'o

tie IlIdu'lrla. Olln.relo, Tllrlilftlo a 1nll!lracl~n.

aen.ral d. Olol,l<\n F.P RF.NE DAt.l\ltEZO VALLEBUONA, ..
IIJnlllrn dft D1erlll~ 0 Min... .

Oeneral de 01v\.'16n E1' JO!;I'. MRIANO MOROAN, ioU.
Dlstrn ..., Transpnrtt. ., C"'~"I"I~'lr.lnne.. .

Tenlen!a Oe""rnl PAP. EDUARDO /lIVASPLATA RtmTA.
DO. Mlnl.~ro de a.lud,

T'nlentl Oeneral FAP JAV[~n (·:t.TAS YAnOAS, Mlnlltro
de Trallelo. -.:*:~~:.':;""'''";~':'i:'~

.. 1.' .. '"',, Oenorol de Url~.d. EX' CESAR ROSAS CR1!3TO. Jollnlstre
CIa V\vlollda , Oonillucclcln.

Con~rnlmlrftnl. AP JOIlOE VtLLAfoOnoS ORQUIAOA,
1l1nlalro de .l'Mquerl•.

Oe""...' d. Uri,,,,,,, EP CJl:SAR tOLEStAS BARnoN, Mln\I.
'to del llll.rlo••

(k"er"l dl B.Ir.M. r.P CA\U.os nAMA RIIA PEREZ IXJA"
JrA. ~ll~l.lm d. AJrlC'"llllra , A\lmln~kln.

pon 'I'ANTO:
MOlldo III pllbllqll• ., ,"",pla.
Lln.a. 21 da MAtn d. 1tl80.
O'"nA' d" 0 ....<1611 '~I·., PI'lJ\NCISCQ ),roRALia DE....

NtlOI:Z ClmRUTrl.
O-n...1 d. OlvlolOll To.r" PF;U/lO RICII1T.R PRADA.
Tenl.n'" Oene",l FAr. t.tI1~ AntA~ OIlA7.IANt.
VI....lmlranie At'., JUAN EOU:>QUTZA n.'"n.oNIA.
aiM"I dA Drl.,da E.r. CARLOS OAMARRA limn
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APPENDIX G

LA MOLINA
LIMA· PERU

PROYECT PROPOSAL

TITLE: Regional Training and Research Center on Integra­
ted Pest Management at Universidad Nacional Agra­
ria,La Molina. Lima-Peru.

Brief SUl:lIDa!I

Crop protection is broadly recogni:ed as a very important
factor in' crop production, particularly in developing
co~.tries. If losses due to pests. diseases and weeds are to
be reduced. the protection practices must be improved. This
includes a change in philosophy, from reliance on insecti­
cides to a'balanced ecological approach. That is the adop­
tion of the Integrated Pest Management Systems. The imple­
Clentation of I.P.M. at thct famer level'. under the ecolo­
gical,technological. economic and social conditions that
characteri:e the agriculture in developing countries. re­
quires appropiate training ~nd research developed under
those conditions. The project p~rsues to establish a trai­
ning and Research Center at Universidad Nacional Agraria,
La Molina (Li~a-Pera),in order to improve the crop protec­
tion capabilities of Latin American countries. through fo~

~al and inforQal training on I.P.M. Li~ewise, to develop
I.P.M. pilot programs for some of the main crops of the
area (corn, cotton, rice, potatoes, beans sugarcane, ci­
trus and 9ther frui ts) to delllons tT3te the feas ib i1 i ty 0 f
such programs and to gain experience about them.

Justification faT' a training :1nd R(!SC:lTCh Center on t. P.:-4.
in La :·lolin:1, Lima-Peru

The need to ~rotect CTOPS against pests, diseases, nemat~

des and weeds in Latin America is increasing 3S jt is the
need to produce mOre food and fiber for an ever increasi~~
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population. It is w~ll documented that the unilateral
control of pests based on chemical treatments has re­
sulted in most instances in resistant strains of pests,
the appear3nce of new pests. residue problems, environ­
aeD~al·contacinationand very high cos~s usually beyond
the reach of medium and small farmers. The only solution
1S to shift the philosophy of crop protection to a balaa
ced ecological appToa~h: The Integrated Pest Management
System.

The prac:ical implementation of t.P.M. at the field le­
vel as well as the establishment of the pilot programs
of I.P.M. for the main crops of each country require lots
of well trained personnel which unfortunately are lacking
at the present time in Latin America. Training of this kind
within the region has many advantages: it is offered in a
cocmon language (which means that i~ is opened to more
people). main crops and pests are largely common; general
technology, ecological conditions. sociological and econo­
mic problems are also similar to most of the countries;
and at th~ same time are different in all these respects
fTom those of developed countries. The new deve~opments

in ~.P.M. that take place in developed countries will al­
so be present in the training programs through visiting
professors. Tuis approach does not discard the training
at developed countri~s: on the contrary it considers that
this should, be given to well selected people ~ith the ca­
pacity to digest the knowledge obtained abroad and the
qualities to become researchers and instructors in their
own counties.

PeTU, as a country, and the Universid3d Nacional Agraria,
as an. Institution of post graduate training. have ~'good

qualifications to become a Center for training ;nd Research
on I. P .~l.

LA MOLINA
LIMA·PERU

' ~ r,
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Obi~ctiv~5 of the Project

Peru has most o{ the climates that occur in the world;
froQ tho dry des~ert of the coast to the hot humid tro­
pic o.f the Ama%oninn jungles. The high Andean Mountains
in between forms all kind of temperate climates. Those
unigue characteristics make possible to grow all kind
of crops present in all Latin America: corn, rice, wheat,
potatoes, beans, sugar-cane, cotton, d£ciduos frUits,
tropical and subtropical fruits, etc. The various levels
of agriCUltural technology are also present: agriCUlture
under irrigation and under rainfall; relatively high me­
chanizatior. and lack of it; large, medium and small land
units, and other characteristics.

With respect to I.P.M. experience, in Peru there is a
well recogni%ed cotton ecosystem management that has been
in practice for many years. As a result the Central Coast
cotton growers average two to three sprays per season
(mainly inorganic insecticides) as compared ro 20-jO'or
more sprays in other cotton growing areas.

The Universidad Nacional Agraria, La Nolina, Li~a, Peru
has the basic teaching facilities required for the propo·
sed training. At the present time this institution offers
degrees 6~ Entomology and Plant. Pathology at Master level
(see Appendix 1). The staff qt~h~se fields is fairly well
trained (see Appendix 2). The headquater~of the universi­
ty is in L~ Molina, Lima, but it also has areas of research
and production in Canete (Coastal area), Jauja (high An­
de:n area), and s~ Ramon-Satipo (jungle).

The ~ain objective of the project is to establish a Cen­
ter for Training and Research on I.P.M. for Latin Amerie~

(or for the countries of the Andean Region) at the Univer. ...._... ,: ..~-:~
sidad Nacional AgraTia, La Molina, Lima, P~TU. No~e speci ~, ~

fie objetives of this C~er arc: ~

,,,,,,.,.,,,,,,,,,,,,, "'A.'I,'W.lo•.<Q.""'.'"""'I;l;......."""~,~"._".. • ,,-,~. ~ .~~~.,,~;. !t.~~";.~i.!';~.:;.~~.; ::,~,~~: ~r\~\~~1';'':-:.~~~~i.~~'~:~~ ~J'~\~T~)~t;;~('i;~~l#J:~~1"-i~.~!~Jq? ·Y!:,~~~":':'~
~ :3,: .~,~~ :.1.~~.1:'.:. :•..~.: ~~i: :::~:- --:~;:&:~2~~~·~~~;.:::£~fJ~£:7-~:~'~.:1~~:ri~::~;:t:~:~~~~~,;~ ;~: ·~:::':i
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1. Provide formal training at the M.S. level on
I.P.M. for Ingenieros Agronomos and other pro­
fesionals from Latin America (Andean Region).

2. Provide informal training in the form of short
courses, work shops, and seminars on I.P.M. for
the Region.

3. Establish I.P.M. research Pilot Progr3ms on some
selected crops as a demonstration of the feasi­
bility of such system)and to investigate the
practical implementation of new developments.

..

'(
:t. I,

I

1

~. : ... , ,

:i;,·. :.....- .":~: .••.: .•.

Loca%ion and Duration of the Project

The Center of training and Research on I.P.M. will be
headquarted at Universidad Nacional Agraria, La Molina,
Lio3, Peru.
The duration consdered is a 5 year period, that can be
renewed.

Contributions of the Universidad Nacional Agrario, La
Ho 1in:!.

The U.N.A. will provide basic laboratory and classroom
facilities, some basic equipment and teaching materials;
access to its teaching collections, agricultural fields
in tho Coast, Sierra (interandean area) and upper jungle;
part-time instructors and researchers; the experience and
problems of the region.

(
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BUDGET

I - Tra~ning Base budget

A.-Personnel
Project Coordinator (1/2)*
National Instructors (1/4)ft(Sl**

Administrative Support
Local technicians and labor
Visiting Instructors (Researchers)

(1/2) ft ('Z)"

B. -Travel
Local Instructors
Visiting Instructors
Local field trips

C.-Equipment &Supplies

lnt.year
U.S. DollOlTs

12,000
24,000
10,000

5,000

40.000
91,000

5,000
10,COO
20.000

35,000

Sub-Total.: 225,000

.' .' '.. .~.-.~

II - Research Budget
A.-Personnal

Project Coordinator (l/Z)*
Natior-al Research Associatas (liZ)"

(4) u

Administrative suppor~

Local Technicians &l~bor

Visiting Instructors (Researchers)
(H2) *(2)'"

B. -Tr3vel
Local Researchers
Visiting Rcsearchers(Instructors)

12,000

24 ,000

10,000

10,000

40.1:'00
96,000

25,000

.......... _.... '•. .. 9,,:. II " •.:: .::-'; ..
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C.-Equipment 4 Supplies

'.

50,000

Sub-total

50,00t

171.000 "

97,600

III - Trainee Budget

Subsistance for M.S. trainee at M.S. ($12/day)
(20)-· 72.000

Subsistance short course trainee
(2 short courses)(20)-· 9,600

(20 days)

Travel -----------------------------,,------ 16,000
Sub-Total:

-"' .. ' ~ .. ',":," .. _.,~:.' .....

*
*•

part-time
number of persons

Total: 494,600
( U.S.Dollars)
•••••••••••••
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i .
Courses related to Plant Protection offered by tho Uni-
ver~idad Nacional Agraria within the curricula of Magi~

ter Scientiae in Entomology and in Plant Pathology_

...~ .'. ~ ;. ':.

'.-.. ': ....,..',':". .., ....,

Entomology:

Plant Pathology:

Neoatology:

Weed Science:

General Entomology
Principles of Pest Control
Agricultural Entomology
Rearing and Insect population Assessment
Insect Morphology (g)
Insect Systematics I (g)
Insect Systematics II (g)
Insect Anatomy and Physiology (g)
Medical and Veterinary Entooology (g)
Pesticide Management and Toxicology(g)
Insect Ecology (g)
Integrated Pest Control (g)

General Plant Pathology
Agriculture Plant Pathology
Diseases of Industrial and Food Crops
Diseases of Horticultural Crops
Forest Pathology
Micology
Control of Plant Diseases
Phytopathological Techniques (g)
Advanced Plant Pathology (g)
Phisiology of Parasitism (g)
Plant Pathogenic Bacteria (g)
Plant Pathogenic Virus (g)
Plant Pathogenic Fungi (g)

General Np.matology
Plant Parasitic Nematodes

Weed Control

I:
I

.... -. ~ ..
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Staff.of the Universidad Nac:ional Agraria related to
Plant Protection courses and/Jr research. ~

Fausto H. Cisneros Ph.D., En~omology.

lClaus Ra.ven Ph.D., Entomology.
William E. Dale Ph.D., Entomology •
Teresa Ames Ph. D. , Plant Pathology.

. ,. . Enrique Fernandez Ph.D., Plant Pathology.
Salomon Helfgott Ph.D. , Weed Science.
Carlos L6pez Ph.D., Ecology.
Cbar Fribourg M.Sc. Plant Pathology.
Ricardo Mont M.Sc. Plant Pathology.
l-Ianuel Canto M.Sc. Nematology*.
Jaice Castillo M.Sc. Plant Pathology.

. " .. '. ~. ,''''
Mario Zapata H.Sc. Entomology. ~~~."'I'

Juan Herrera M.Sc. Entomology.
Jorge Sarmiento ~I. Sc. Entomology.
Vicente Rburi M.Sc. EntOMology.
Ulises Garch M.Sc. EntOMology. 'J-

Leonor Ma.ttos M.Sc. Plant Pathology.
H6nica Lauro H.Sc. Nematology.
Henandro Ortiz; Doctor in Biology.
Pedro Aguilar Doctor in Biology.
Ines Redolfi M.Sc. Entor.1ology.
Isaias C,ombe In~. Agr6no:no, Entomologist.

,(' ...... ":0"
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("~I"r.n llTATES GOVERNMENT

Memorandum OF INTENTION
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DATE: February 15, 1980

VL.:iIT OF TITLE XII LAC REGIONAL WORK GROUP TEAM (RWG)

Dr. John T. Murdock, Chairman, LAC!RWG, a~d Representative of
BIFAD/JCAD(Board for International Food and
Agricultural Development/Joint Committee on
Agricultural Development)

,
'.

. .

. . ~". ..

Dr. Darrell Fienup, Agricultural Economist, Miahigan State University

.. .. .
: "';::-~:-~;..~.:..:..:--..; -.-.~~
· :............·7~;...:..' ..~':.~·

~:". C. Blair Allen, LAC/DR/RD Staff, AID/W

January 28, 1980 • Meeting at DNP '.' ~ .

'/ Dr. David H. Schaer, Agricultural and Rural Development Officer
Mr. Marvin Cernik., Health, Nutrition and Population Officer
Ml"$. Beatriz de Rodriguez, Training Advisor

••,' ,.' •• :... ~I , ..-

Dra. Bateman indicated that there is an on-going bilateral Agreement
between the U. S. Governme'nt and the GOC signed in 1961. (Copies attached

1. Mechanism to follow in implementing Title XII activities in Colombia

The following were discussed and agreed upon in principle:

Buy U,S. Sailings BInds Rtglliar/y In flu PayfDlJ Sailings P/~m

ALD:

<'Dr'l. Nohora Bateman, Chief Technical Cooperation Division, DNP
,( Dl'. Gabriel Montes, Chief Agrarian Studies Unit, DNP '-' '

Dr. Santiago Tob6n, Director PAN ..t.. ,' _I.e .

Dr. Dario Fajardo, Chief, Pilot Projects, PAN
Dr. Henry Arboleda, Acting Chief, Divisi6n de Corporaciones DNP
D•• Sergio Ardila, Technician, Divisi6n de Corporaciones, DNP

..

.,'..



,.' t·., ., z, .',. ':".'1'.'- ·.·r·
.. ,.'

, "

.'. "

·.·., ...:l.:•.>:.

.. .. ." .

. .' ':" ..:~' ,

..;.~~ ....... " ..... ... '.

. ;0,....... ,: •••••

.'.:-"'."
. ,_...... '.... ..:. .....~
-'-'-:-; .~..:~::::.~"\;-:; ;~'i~<:~'

'I,"

~?..t~.l..~~:..:. "oi~·.;;.,~:~~~
" ..'.00:".". •...._ •.,_.

. ,....., " .
., ';:..":',.,.;~ ...:;;..:.~~ - '~'!"~""'••

:.:::::;.,·'.-:r~~~.~:?~;:~f*~;.
. ", .

I:' ':' , .

. .·~···~-E':····",~ ~~~;:.4~'.;
a,

),:~.
...

, ..:: '.;.' -~ ..
. .,., :.

,;.. (}::-,
"

~.......__...

~". ;

.' ......

~~~..•..:
t~ .: " '"cor;:
~"'.' • ~~.",.... ..~'1: ...... :
~ .. , ,!.,' _I~'" ~ '.
l

;

I,
t
I '

i
I,
~

February 15. 1980z -

Z. The following three types of Title XII activities were presented
by the R WG Team for consideration of DNP:

Efforts will be made to match participating universities and
Colombian interests in progran1i developed from strengthening grants.

in English and Spanish). In the opuuon of DNP this basic Agreement
can serve as the enabling Agreement ("Convenio Marco") under
which specific Title XlI sub-projects or activity agreements can be
developed between U. S. and Colombian institutions. DNP and AID
do not anticipate problems in using this. procedure for implementing
Title XII activities after the AID Mission is closed.

-----------------------------------------------------------------

a) Research programs (CRSP's) especially those important to
development in Colombia. including: human nutrition. sorghum,
beans and cowpeas, tropical soils, aquaculture. small and large
rumiants. were discussed. It is anticipated that Colombiall institutions
such as ICA and INDERENA will seek active participation in several
of thelll prog.rams.

The Team discussed the importance of establishing a
mechanism to carry out programs which wiU maintain collaborative
relationships between Title XII institutions and Colombian
institutions of res ea rch, teaching and extension.

b) Strengthening grants. There are 4Z U. S. universities partici­
pating in Title XII activities which have received grants to strengthen
their capabilities to work effectively in developing countries. Several
of these universities have indicated an interest in working in
Colombia.

c) Technical Assistance (activities normally carried Ol1t under
bilateral AID programs). In Colombia. Title XII may serve as a
communication channel for' developing specific projects which would
include collaborative assistance. Examples: subsistence farm studies
plus statistics information systems and/or natural resource
inventory/management. under PAN and Regional Corporation respectively.

Emphasis was placed on the fact that it is especially important
to establish collaborative pro~?ures_Y.!.i.!.!!..J:ile__GQ.£:__9.!!.lc:~I..Y.'__since the

!-JD_~~ssJ.~.~i_s]~~s.~~~.~~t.:..__.. . __ ..__..

ME MORANDUM OF INTENTION
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Natural resourccs inventorying and watershed development.

Traininge)

d)

MEi.iORANDUM OF INTENTION

b) Assistance for developing agro-industrial projects,',-food
processing, etc. '- ,.

c) Development Jof systems for monitoring nutritional deficiencics
in subsistence level rural population groups.

a) Improved statistical information and data lheeded for planning
and policy decision.

Dra. Bateman pointed out the importance of the training
programs, and, mentioned the difficulty in obtaining financing for, these
programs •

The Team' also emphasized the collaborative nature of these
activities and the need for joint financial support. Details for financing
specific activities must be determined when projects are developed. A
general guide in the past has been that a minimum of 250/. of the total
budget must come from the host country. In accordance with previous
meetings, the funds from previous two step AID loans to Colombia
could be used for this counterpart contribution if agreed upon by USAID/C
and DNP. "

DNP stated that they would act as a coordination agency for
Title XII activities in Colombia. The operational agencies would
develop documents for Title XlI activities in accordance with priority
needs. It was also mentioned that programs could be implemented

, through universities (Universidad de Los Andes, Javeriana, Valle, etc.).
through appropriate arrangements with CONCIENCIAS or a similar
arrangement. This arrangement might be expecially useful in the case
of activities of interest to PAN, since PAN is not an implementing
institution. Several priorities for possible Title XII collaboration were
suggested during this meeting. They include:

' ...
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February 15, 1980

MARVIN CERNICK
Chief, Health, Nutrition
& Population
AID

4 -

NOHORA BA TEMAN
. C;:hief, Technical
Cooperation Division
DNP

The Team suggested that it migh be useful for DNP Officials to
come to the U.S. at an appropriate time to mee:T with BIFAD and to
visit potential Title XII collaborators.

DAVID H. SCHAER
Chief, Agriculture and
Rural Development
Division - AID
2-6-80

- Original in Spanish signed by:

.. : -.
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JERRY B. MAR TIN
AID Representative
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para Latinoam~rica.

Economista Agrfcola. Michigan State University

Reuni6n en el Departamento Nadonal de Planeaci6n

Comit6 conjunto para: el Desarrollo Agrrcola.

AID!WlIshington •.. Divisi6n 'de Desarrollo Rural

r.:
DOCUlvll::NTO DE INll::NC1UN

Enero 28, 1980:

Representante de BIFAD!JCAD (Junta Internad.onal

Dr. Darrel Fienup.

para el Desarrollo de Alimentos y Agricultura!

VISITA DEL I::QUIPO REGIONAL DE TRADATO. TITUl'IJO XII (RWGj

Dr. John T. Mnrdock •. Preside el Equipo Visitante•

Sr. C. mai r Allen •
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DNP. Divisi6n de Cooperaci6n Tecnica.

Asistentes. ademas del Equipo 'fisitante mencionado anteriormente:
, ,...-..

...~

Ora. Nohora Bateman. Jete, Oivisi6n de Cooperaci6n Tecnica. DNP

Dr. Gabriel Montes. Jefe. Unidad de Estudios Agrarios. ONP

Dr. Santiago Tobon, Dil'ector del PAN

Dr. Darro Fajardo. Jete de Proycctos PHotos,. P,AN

Dr. Henry Arboleda. Jef~ Encargado. Divisi6n de C()rporacioncs. ONP

Dr. Scrgio Ardila. Tecnico Oivisi6n de Corporaciones. ONP

1\10:

Dr. David H. Schaer. Jefe. Oivisi6n de Desarrollo Rural

Sr. Marvin Cernik. JeCe. Divisi6n de Salud, Nutrici6n y Poblaci6n.
ira. llcatriz ~c Rodri'guc;. Asesora. Programall de Entrenamiento
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para la implementaci6n de las actividades del Trtulo XII en

Colombia, despui!s que se haya terminado la Misi6n AID.

Unidos y las correspondientes instituciones colombianas.

El Eguipo Visitante present6 los Biguientes tres aspectos a la

aqucllo5 de importancia para el desarrollo de Colombia,.

talcs como: nutrici6n humana, salud animal, sorgo, frrjoles,

Por 10 tanto el DNP considera que este Convenio ba:sico podrra

consideraci6n del DNP :

I

Support Projects).

gobierno de Colombia. (Se anexan co~ias en espanol y en inglt!s).

a) Programas de lnvestigaci6n (CRSPs Collaborative Research

servir de "Convenio Marco" bajo el cual se podrran ejecutar los

Fu~ron planteados program'ls de iilVestigaci6n. especialmente

2 -

XII, que fueran a llevarse a cabo entre instituciones de Estados

Mecanismo a scguir en Ia implemcntaci6n de las actividades del

Tanto el ONP como la AID consideran que no habra. ningun problema

J..a Ora. Bateman indic6 que existe un Convenio Bilateral vigente

I
firmado en 1962 entre el gobierno de los Estados Unidos y: el

Trtulo XII en Colombia.

. sub-proyectos 0 conveni05 de actividades especITicas'del Trtulo

Lo siguicnte fud discutido y acordado en principio:

I •

z.
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Trtulo XU pourfa scrvir como un c~~l dC,_comunicaci6n para

!

dichas donaciones.

colombianos, cn base a los programas desarrollados mediante

colaborativa. POl' ejemplo, asesorra en estudios sobre subsistenc

actividades del Trtulo XII, las c.uales han recibido donaciones

inter~s de trabajar en Colombia.

- 3 -

pasto caupf, sllelos tropicales, acuicultura y rumiantes mayo res

desarrollo. Varias de estas universidades han milni£estado su

Existen 42 universidades Americanas participando en las

para reforzal' sus capacidades de trabajo efectivo en' parscs en

tales como el lCA y el INDERENA buscarl!n activa pa rticipaci6n

en varios de estos programas,

y menores. Se da por an'ticipado que instituciones colombianas

desarrollar proyectos especfficos que incluirfan asistencia

bajo los programas bilaterales de la AID). En Colombia el
. i

. ,
vamente.

del campesino. sistemas de estadfllticas/in{ormaci6n para lleval'

natu~ales,bajo el PAN y las Corporacioncs Regionales respecti-

Se consolidarl!n los es£uerzos de las universidades y los interes(;~

a cabo illvcntados/administraci6n de prog!"amas de l'ecursos.

I

bl Donaciones para el Cortalecimiento de las Univcrsidades.

c), Asistencia T.1cnica (actividades generalmente llevadas a cabo

, .
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El Equipo plante6 101 importallcia d.e estaulCCC1" un .mecanismo para

. llevar a cabo aquellos programas que mantendrCan las relaciones de

colaboraci6n entre las instituciones del TCtulo XII y las instituciones

._....

colombianas de investigaci6n. ensei'lanza y extensi6n.

5e enCatiz6 la importancia de establecer procedimientos de col~bora-
.. . - .

.~·:~r~:.¥·~;i.;~

----.._-_ ...­....- '-
ci6n d.pida con el gobierno de Colombia, puesto que la AID eata en

su Case de terminaci6n.

El Equipo visitante enCatiz6 tambiEn la naturaleza de colaboraci6n

. ....;

•
para estos progrmnas.

total del presu'pltesto viene del pais cooper ante. De acuerdo con 10

se determinaran cuandose lleven a cabo los proyectos.

ONP.

que tienen estas actividades y la necesidad de una ayuda financiera

prestamos de doble paso podrCan utilizarse como ,contribuci6n de la

I

conjunta. Los detalles para la Cinanciaci6n de ac~ividades especiCicas

La Ora. Bateman hizo EnCasi5 en la importancia de los programas

contrapartida. 5i se llega a un acuerdo entre laAID/Colombia y el....~

Una norma general en el pas ado ha side que un minimo del ZSo/. del

de entrenamicnto, mencionando la diIicultad en obtener linanciaci6n

El ONP maniCest6 que e110s actuarCan como agenda coordinadora para,
las ncgocia-ciones. disei'lo y aprobaci6n de los proyectoa especCficoa

.mencionado en reuni6n anterior. los fondos de la AID provenielltes de

.~

4
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traves de las Universidades (Universidad de los Andes. ~averiana,

Valle, etc). por medio de arreglos especiales con COLCIENCIAS

Las entidades ejecutoras de los proyectos serran aut6nomas tanto

que se adelanten en Colombia dentro de las actividadcs del Trtulo Xli.

tarias.

de los proyectos especHicos, de acuer!io con sus llecesidades priori-

5 -

o por arreglos similares. Este convenio podrra ser espe~ialmente

en llevar a cabo los contratos como en la ejecuci6n y administraci6n

Se propuso tambi6n que los programas podrran ser implementados a
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util en el caso de las actividades de interes del PAN. PUI',sto que, el

PAN no es una instituci6n ejecutora.

Durante eata rcuni6n se sugirieron tambien varias prioridades para

........ posible colaboraci6n del Trtulo XII:

a) Act\lalizaci6n de informaci6n estadrstica y procesamiento de

'J datos necesarios para las d~cisiones de plane~miento.

b) Asistl;lncia (asesoria) para el desarrollo de"proyectos agro-
...~

industriales, de procesamiento de .alimentos, etc.

c) Desarrollo de sistemas para control de las deficiencias nutrido-

nales, a nivel de subsistencia de grupos de poblaci6n rural.

El Equipo s'ugiri6 que podrra ser de utilidad que los ejecutivos del

:=-/

..,~.~

'<f ~,-
DNP visitaran,los Estados Unidos en una epoca apropiada y tuvieran.

I

-=.. - -_. - _.. _------ . .
..,.~ " "._......... ....·· ..'·1· -#', ..:;.· ,.,: , '., ~-' .• :. __•• ;r·· t· "......-..-, ..."....I': -~.'l.. , ~.......
'.-: . ':.•~~.:;....:.~~....~~ ..~:::..' : " ..:~.•.•~;. ..':': , ..a,,. -."ltbl:.J' ~ .... t::t...~':..~.!~_~~~ ......:.,.. _ ".~.j;:;:~'1 .••~.:, .." ..J. .1 ".1:.. ~.;~~..'(~1::.:~.....:..._.. ,"......,,:_""...~""'..:.W;"~ ....""........,._,_ __.~_.,.--~~~....._~.~ -M" • ~ ..... _.~__ • .. ..,.1 ........ .



.. ' •• " ...J ....~ .. .......~ ....,.-"~ ..... ... - ; . .... "1.'

,
,

• ~. t. ~ ".
.~ .... :

.. : ~

0.

- 6

'.

•
...~'

.:.:...:~j;.~ ....~4::

..
. -./:." .. --'

.... :.::...t:~~~~~!7.:::~...,.. ··':-·:;:l~··,·:-·::
, .

.. .
---'-~'..:.:.~:..~ ..-:

... :".

. "'" _.:~:'.' ~ .,j

"_ .~:.,.~~~;.;,.:~.:i...:;..;- ..a.~
. 1 . -

. .

-
oportunid.1d de conocer los ejecutivos del BIFAD y visitar los

posibles colaboradores del Titulo XU.

k..2:J/JJ.-.vJ~&::::)h Z/ilLo
DAVID H. SCHAER NOORA P BA TEMAN MARVIN CERNIC
Je£e. Divisi6n de Je£e';' Divisi6n Je£e. Divisi6n
Desarrollo Rural Cooperaci6n T6cnica Salud. Nutrici6n y

AID . DNP Poblaci6n. AID
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~RY'D. MARTIN
AID Representative
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COLOl\J.BllA
Ecollomic, Tcclllllcni ulld II::ulolcll AssililnllCc

, .,

CEi'iEIt.\L AClmr.:\IF.NT FOIl F:CU:"\O:\II C. TECIlNICAL
ANI> RJ':LATEU '\S~LST,\l'iCI::

Between The

COVEII:'i:\H:NT OF TilE UNITEll 51'ATE5 Ol~ A,'IEIUCA

ADfl Tho

GOVERNMEl'iT OF (I0LO:\Hlf,\

Agrl!tnlCIlIIi:/Ictl '" nOl!o,i,j"ly 23, 1962;
Enlcred i,lIo force luly 23. IJI)6:!,

'fm:nr..'5 the GovernmotH 01 tho Unitnl Stntc~ 01 .Americn. nnel thl:!
Go~c"'lIl1ellt or ColoOlbin. desire to join iii nil Allinnco for rl'll~I'c~s
bnsed II ron self·ltel'l, mutunl effort no,l CUIUll(ln sncl'ilicc, dc~i~lIcllto
help snl i.~fI·fhe wnnts 01 tho peopla of LMil Alllcricn. fOl' beltel'holllo.!.
work, Inn{i, henlth lind sehool~, nlld '

Wllr:nr.AS Lho Act of Dugollt 1'1 rccolllncntl,',1 flint Lhcro ~IIOllld btl
tstnbli,lhcd nil rntel'·.Amorielll\ pr(ll:rnlll IOlw,'in\ t1l'\'l'lOI'IIl~lItllil'('cted
to cnrr.rillJ.: ollllllen~lIrc~ fOl' imllrovillJ,: 1'l1l:lllidno.::, h\lld IISC, 1I011~ill~,

COlli III II lilt)" fnctllti,'s, educlltionul S)';ll'IIS, Lmillill~ Illcihtil'~, lIud
puillic hcnlLIt, unci lor tlto 100bili7.l\liun ol,lulllr,Lic rC$01l1'CC9, MIl

\\'1II:UI:.15 tho Government of the {ill;Lcl: SLnte~ ur Alllcricll. nlilit hc
GOI'c/'lI/lIcnL or Colombia ngree IIpon tIll' lIl'l'd fOl' sl'l'cilie JlIIlII~ Qf
neLion ursi~IIl',J to {nstcr economic pro::rl'l~ nnd illl(>rlll'cllwnls iu thll
welfnre nmllevrl o{ living or nil pcol'le~ III LIlLin AIIlNicll, lIlId '

W/fI:nr.As tho Governmcnt of tho Ullitul Stl\tc~ of Allu'ric/\ intclltl~
to furni';h slIch economic, technicill nnl! rl!htcl!l\s~islt\llca to tho l,l\lill
~ncricnn ClllIlILric,s Jlllrticillllting in the :.~li"lIc(l fer l'ro::rll~>\ n~ ·lnll..V
lio I'C(IIIl!~lcd bl' tlleln'llrtd lIlllll'on'tllly t(II:0ol'Cl'nlllcnt of the Ullitc'i!..
SLlILe~ o( Amcl'icn in Lho lil:ht or tho rcsnU'Cl'S n"llil"bl" to it nllll of
thn pl'O:~rnlJl~ nnd Nrl{-laclJllllrnSllr,~,~ I'l'<lvilhl ("I' inlla(l AcL or llll~"Llt;

No \1', "III:nla'UllI':,I.)lII COVlll'nlll,'ut lOr t.lll IInill't' ~llllll~ of AlIlcl'icn
nnd tho Uuvul'lllIIclIL or Culombial lacl'obYlll;~CO liS rullows: "
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I Should re"ll "ulC!'d or".

'I'IAS GI23

AII'r1c",: I, - 'I'll ll~~iool. lhl' (;O\/'I'II""'"L col ('colll,"hj" in il:< 1I111i"n,1
.In\·,·luIIIIlI'1I1 RIIII ill il" I'/I"rl" I" III'hil'I'U "I'lllllllllio

, /llIcI ~""ill[ I'I"":I'C'~:< Chrt\lI:h "11,·,,\ in. uS!' 1.1 il:< 11\1'11 n:Slllln','>l 111111
111111'1' ""'R~lIn'R nf '~l'If.hrll" UII' (:uI'crlllll,'nl "llh" l'lIih'cI Sllllr~ 01

-1 A..!!.'l!~UI!!!IJ:I.\..i!Wl.tg!lJI\I.II' ic.,..J.l:clull\·!!.!....!lI!.'.L tcl!ll.~ILIt:!"l'!!!U<'.lL
, .Ji~ 11111)" .. hf·I·Cllrll'I:. boo J"cq~8.l1:~1 ,hr •.Nlll·~~CJ"'I&.i~.cli...J,!L JIJ'L'nUlf,illlo \

• lI::rl\ci~'• .uJ. IJ~n Cllvrrnntr:tt .ot C"IOlllhill Rlld 1I!,!,I'IlI"'cl hy l'''I'ro­
"'6'·lIlall",·" I'll Ll,n "~"Ilry or nl:I"lI'ir~ dl'l'h~11l111'11 h,\' Ihn (1"I'I'rn"","~

nf Ihll U"it4'11 StRlcs of ,\In~'riC:1\ to l\,lminilltcr jt,. 1'I.'''I.,..,,,i''ililk'~
hrl'('''n<l.~r. Such o~Hi"IR"C» _sJIRII.lI~ III",!O 1l1·lIil,,"". ill RI'\',.... IIIIICO
wilh wrillc/I Rrrnl\::clIl.!!!!.!.!:;~cd UPU!' b.·lwe"n LI","bo\'c-lIIrlllioucd
r!,prcsclltllti \:.~~.

AIITICLE II, - 'ro lo.~lcr il.ll cconomic Rnd ~(lCiRI I'r(lr.rc~s, lilo
OOI'ornlllolll 01 ClIlnllllri" \I'ilIlII"k,\ alan f"IlI',"'lribll'

li.m pl'l'llliuI'11 by ilM rNlOlII'rcS .1I11i I;c",'r,,1 l'CIIIlClllli" Cl l lillil io" Iu
ils ,lllWlnl'lI"~n~ I'rOl:l'8111 Ind LII "rOltr'"I1" 111,,1 1I\...·I·llli(lll:l I'dlllr,1
tllrrclo, illclllding thoso conducicil 11111'1\1111111. L(I thi" Al;rll"II,,'n~,

nnd will gil'o rull infllrl1lRI~n 10 the I'rol'h' ,.f C',.I"",hi,, rnlll'''l'IIill~
Jlr~rRItIR nn,1 ol'crnlinns !ltlr,ullllrr, Tim UOn'rlllll~'lIt 01 (\.hUllhill
will IRkl' nl'llrollrinto stl~llt to illsllrt\ '110 clft'llti\"ll II~O (If R!l~il\t"nco

lnrllishrd 1'"''lIlInll~ 1.0 IhiJ J\::rrrll\en~ 1I1t,1 will 111[11£11 IWI'I'Y 0(1­
Jlorlllnit.y om! lncility tn trpl'ncllilltin'~ ul tho (:V"crnllloIlL 01 tho
UJlitl:1i SIMI'S of ,AJllt'ricn 10 obscr\"O nnd rlwi,l\\" l'rop:rnlll~ 1In,I 0llC"O- ..­
lin"" condllctell ulIll,'r Lhu AJ:rr~lI\enL RIIlI will llll'Oish WhRI~'l'l'r

in((IrllllltiOIl I,hc~' Int.}' Derd to. dclunllino tI". 1111I11I'0 RlIllllCOI'O of
nl""'RLioll~ plonllcd or carried oUL nnd tu ""nllllltu rC61l1l~.r ARTICLI; lIt - Tho Govrnllllcn~ of Col(lll\lIil~ will rllc"i,·o R'l\pt.rilll

miuion Rnll ill P<'",onll"[lu,Ji-l'!uirI::C Ihll r,'sl,,11I5:\­
bililiCll of Ihn OOl'cmlnonl, or tho United SIIII,·s or AII\~l'i"1I her,,,md,'r
n,," wi" C"n'l4'i,lrr ,hi... '1'''C''iq) IIl"1iIoinn ftn.1 it. p.'re:.nnnpi nit p'Il'I. ft'

Iho lliplllllllltic lIIi~sion ollhn Gonl'nllll'nt 01 Iho ellil,'d SllIh'S or
Alll"'i~n in C"lollluin lor Lhn 11I1l'pOill olrccch'ing Lhe IlI'i"il,'\:c'l nn,(
illlllnlllilics ollilordcd to LlJn~ lIIissioD lind ill pCl"llonllciur CUlnlhtrllblo

L:alll~. . "
J\ll'rICI.tl IV. - In ordcr to M~"ro Ihr. mllsillllllll IIrllclil. 10 Iho

IICo!Jlo ot ColumbiA lrom 1110 1I.~i~"III~O 10 bo fllr,
nishcd hCI'clln,lcl: I

(n) ProJlerl}' or l'''llid IIscd (') 10 br IIsrd iucilllncclilln
willi lI,i~ "ll'rrrallOIlI b)' Iho GO"CI'lIll1l'Ii"L (II Iho
UUilNI SIIIII'll or AIIII'rirn IIr 1111.\' 1'OlIll',lclllr IiUtlllCtll
h)' 111M (;lIv~rnuu'lIl. "I>"n I> , ,'S"'" IL (rolli' 1111)' tI\XI'~

1111 oll·lIrr.hip III' II~O 1I11,IIIU)' IIth"I' IllSI'll. III\'''dIIllOn
Ill' deJlOiit rC(llIirrll"'"I~. 111111 cllrn'f1cy conll'lll~ ill
Co!olllbill, 1\1111 IIIr hlll'''I'I, eXl'oel, Ill'll"i,ilillll,
\150 or disposiLiull uf lilly BII,·II 1'1'01'1'1'1)' or lumld ill
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1. This Agreelllcut ~hlJl rn(rl' i"lo fOl'ro I'll the
dnto on whil:h iL is ·;i~II"11 "." lhu til'" (11'\'<'1'11­
menL nud shnll r~1II1111 11\ IlII'1'O III1IU VV till)"

nIter tho dule 01 II... r"IIIIIIIIIIic.ll ill" \", which
either Govcrnllwllt dl'l''; ll'ri\l,'" Illltilir·1I1illU.to
tho othl'r of its ini~lIlillll 10 1l'II11illl\lo it. 1n
such e"cnt, Ihc pn"isi,", 01 Ihi~ Al:n"'I1I,'lIt ~hllll
remnill ill f,,11 1"11'1' 111\1\ dl'"l't with n·~I',,(·t to
nssislnllcc flll'lIi.h l 'Ipursunllt to Ulill '\l:n"'I1It'II~

boforo sllch tl:l'll1ill'IUUII.
2, All 01' nn)' JIIII1. olilu I'wf,rnlll (II nssi~tnllrn I'ro~ :

\"itlrd hrl'l:lIl1d"r I'"~\', I'WI'pl "" 1II11.\' IIlhrl",·i",,~·
1I0 prol'itl,'d ill IIITIII'":rlll('III~ n~l'c('(1 UI'''" 1"lr·· .~­
sunnt 10 Al'lid" 111I,,,·,,r, I." lI'l'I11illlllrti \Iy ,'ilh,'r
Go \'1'1'1I10 "'111 , I'ru .. ilhl tlWl'l' j" uo·d'I.'· "d"IIII1'U·
nOI.ice ::il'l'lI h' Ih" HIli'\' (:\I\'I'\'III,II,,,t ill 1l'1·ilir;.:
if thaL GO"I:,'1I0ll'IU ,·""sid"l'll thllt [."1:1111<" 01

...

.or\"

'\'

I F:houlrl , •.:"L Ifns i.lf~

I t:llouhl ten,1 "rurnillhrd".

rlllllll'ct.illll wilh Il,i" k:n"'III1'nL "h,,11 I... """"I'L I(.
IWIll lilly tllrllr., ,·U"'''''" .1111 "'<. i'"I'"rL .,,' "\I""'L
I'c::tlrictiun:4. iIUI")1'1 III ItI ...·,IIl~ .. I. IU\L':'t, I:Ix.·:-t till 1'" .....
cllll~O or lIilll"Hitil'lI IIlIoll ""y od,,'r ti'S"ll or silllllllr
chnrgcs ill C"I"lllhi", .

(1I) All person~, rXI'l'pL rili;~lIq (\f 1"'1'1I\11111'111, rl'.i,I\'IIt~
of Cololllhi", \\'hu IIrc Itn'~"IIL Illl'l'I'ill lu I'Nrurlll
worlt PllfSllllllt \\I thi:! .~~n'I'IIll'lIt, shllil b" ",,·IllIlL

.Irolll in~o,"o nllli sO"illl ~,'('urily tllSI'~ 1",·i,·,1 lII"I"I'
tho InlYs 01 Clllon,hill, ,lJIII 1.... 11I tIlX('. ('11 th,' 1"11'.

CbMO, owncr.hip, 1150 'II' ,li'I'(I~itiun ul 1""'~IInlll
mo\'nllic (lw(lt'r1y (illl'lul,"~: \,"hl "\llloil,'.) i"\I',,,h'll
Cor their 0\\'11 liS". :;11.1'1 1'I'I'.,'nQ 1I11l1 llH'lIllll'l·ll ul
tlleir llllllilics ~hlllll'cr,'i.u Ihu s",,,u H"IIUIII'IIl. with
retpccL to the pllyllll'1I1 "I Cllitl'lIlQ 1111I1 illiP"I'L "~Itl
export duties Oil pl'l"'II1111 11I,,,,,,111,. (ll'I\pcl'I)' (III'
Chillill:; lIutOIlIObil,·,,) illl"'rlr,1 illl,\ ColulIIl>ill fur
their own u:;o, Il~ '11'1 :>,,·tll'lll'l1 h)' Ihl' (:on'l'I\lIlr.nL
olCololllhhl Il' .lil'loI'"l1fc Pl'l'~"III1l·ll'l tho AIll,'dc.1II
Embnssy in Colomhill .

.AuncLe y, ]~ulnls u~('tl'ror pllrlll'3r"f IUTui~hin~ n~1iQtnnro h,'rc-
. untl"l' shllll be cOIIl','rtihl, illlU 1'lIl'1'i'IIl'\' of C"h>lllhill

nL thl' rnto provi,lilll!.thn 11II'::;I,~L 11I1I1I1"'I·.e IIlIiI~ of ~lIdi CUlT.lIll·,'· pl'r
U.S, JollDr wllich, nt the timo con\"el1liOIl it! mndu, i~ n(lL \IIIIII\\'fui in
'COIOlllbil\, /' .
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Jos~ JOAquIN C.\II'EDO CASTILLA

Joso JORl'[lIiu C'uiCI't1o C'1i'Srillli •
Minister oj For....o'" .1j/a;i'4

..,.

'For tbo GO'l"erl1lllen~ oC ColornlJill
!

,';".. '

,L_. _

.. ';"1 • 'f

'.

I~or tho GO\'emment oC Ibo
Unitcd Stl\tcs of Amr';CR

l,'ULTON Fnr.E1IA~

Flllton Frcl'mnn
.ilmb(M,~u,lor 'if tA, Ul,itld .

8lut'l oj AmcriclI

[SEAL]

I I'hould ...~d ''Buhjed to",
"'IAS 2:!31; 2 IlH'r 799.
'TI Mi 2f,28; 3 I'S'1' (I't. 1) .700.
I 'fIAS .712; 12 US'!' 282.

TIAR GI2J

("'\-. r ... .,....,.
~ J. , l ~

l
"hn.n~cd C~.lI~1i1 iOIl~ tho CIIII Lirlllllt !'111 or Ol~r.h!
n·~~I;nlll·I' L'I 1I11111'c:l'lI~lIry or ulllh·~lIlll.lu. '1 ho
tr.l'II.nn~ioll or 1111..11 IIs~istnlll'(' 1I1111"r Ihi~ \,I'uvi.
~iollllny iochlliu tho ICl'llIir\IL1 i,," of ddi\'l'1 b of

I _ nlly cOllllllodities h~rcun.lcl· 1I0~ ycL t1di'·crc,l.
3. Tho rurni~binl:' or ol'llil:tunco 1I11.1,·r thii ,\::r.·o­

menl.oholl 110 slllJiel'~ ('J thu nl'li"n[,I" Illw~ nud
rl':;uhtions of tho GOvI'l1l1l1ell~ of Lhu Ullilc,1
Slnl.!s or Americn, oud Ihu l"CI'd(l~ of liIIl,h
nS9i~ftnco 'lJy IllO Go\"ernrllen~ or l'vl"lIIhin ~h,,11

bo &I;!)iec~ to Iho npplicuhlo Inwd Dud n·gululioll:l
of tlJl GO\'ernmco~ of Cololllhin•.

.' 4. The "'"0 GO"crllnlcnts or their dl'$i~nnICIII·c(lre.
&enID~h'es shnll, IIPOIl rccllle~~ of eilhcr or Ihl'lII
con$d~ rCl;l\rtling nny nlllLl"r I'" Ihe IIJll'lielllioll,
op~nLion or nmcnlhllell~ of Ih.is '\::I'\·CIIICII~.

5. Upor. ils en~rl inlo forec, this ;\::rcel\ll'u~ will
IUpl'lSe$le' the Al:rcclIIent .rl'lnlill\: 10 \:l'lIl'rlll
lechlicnl coopernlion fl£ecl\',llJy 1111 exehllll::o of

·nolc£ ail:lltd nt DOJ;OIa\ ?lKrch 6, nnd II, Illat,
(II UI extended nnd olllc",lc,\ It)· Iho A~rcclI"'u~
fllcr.lcd by nn cllchon:;e (Of 1I0lu ~iltllrl\ Il~
Dogo'lion Dccembcr:!O R1\tl27, 195-1,1'1 nl\lllho
.\It..emlen~ rclolin:r 10 el'cll\\\l\Iic USl'i:HanN cf.
foctroi by nn ~:I;chnllgo of 1I0lc~ si[:"I'.IIl~ Wo~h •
ill~l(lQ on 1I11lfcb 30 Illld AI\l'i1 ·1, 1061. II] Ar.
rOIl:;anenls or n:;reclllrllls illlpl"l\Il'nlillg' tho
nbo"e mcntioued '\I(recnumt, u~ nmended nlld
c:clcndcd. nnel conclude,1 prillr 10 Iho.l'lIlr~' inlo
C"rrp nr t"i~ ,\nrrt('ntp.o". ~h'lli (r"", callf'J. (1,tt., nl

entry inlo for.;'o, be ~ubicd io this Al:rcclllcn~.

DOlle in no::ol~, Coll)lIIbil, Oil .TIII)' 23, l!l[l~. in
qllntlruplicnlc, ~\\'o ill Iho F.n:;lisll Inllgun:;u ollli l\\'0 ill Iho Spll\li~h
101l;;UIIgO, olllJoillK nu~heutic,-~'~.:a...~:::
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